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FOREWORD

(U) This report  was prepared by the Voug ht Systems Divis ion,

LTV Aerospace Corporation . p. 0. Box 6267 , Dallas , Texas 75222

under U. S. Arm y Electronics Command Contract DAABO9 -72-C-0062 .

The work  was initiated under the direct ion of Captain R. A. Dowd , USN

and com pleted under Captain W . A. Greene , USN , Chief , Long Range

Forecast Divis ion , Directorate  of Estimates , Defense Inte lli gence

Agenc y (DIA-DE-I ) .

(U) Persons contributing to the development and testing of

• the procedure reported herein include:

DIA-DE-l

Capt. W . A. Greene , USN
Capt . R . A. Dow d , USN (Ret i red )

• Capt. R . F. Weiss , USAF
Mr. R. E. McQuiston

ARPA

Cmdr . T. W . Hogan , USN

VsD
Mr. J. S. Smith , Jr. Chief Project Eng ineer ,

• Special Projects
Dr. L. D. Gregory  Project  Eng ineer , SEATID E
Mr. J. R , Matthew s Models and Anal ys is
Mr. F. E. Dye, Jr. Technolog ies (CM-CGSM)
Mr. R. K. McDonoug h Models and Anal ysis  (CM-CGSM)
Mr. R. E. Dyer Models and Anal ys is  (NEM)
Mr. G. G. Johnson Aerod ynamics

• Dr . J. A. Bottorff  Propuls ion
Mr. A. C. Morr is  Electronics (Radar , Guidance)
Mr. H. R . Crow Operations Research
Mr. G. H. Harris  Operations Research
Mr. G. S. McCorkle  Propuls ion
Mr. L. D. Cardwell Propulsion
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• IXIE U CM-CGSM Appendix H

Iv Relative Worth Model (RWM)
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ABSTRACT

(U) The SEATID E Anal ysis Process is a semi-automated

• procedure for  the generation of t ime-phased , hig h value c ru ise  miss i le

• weapon sys tems concepts , together wi th  the suppor t ing  technology and

intelligence indicators which would reflect that these technolog ical goals

are being achieved. The SEATID E process can also be used to evaluate

the effect iveness of fixed force  levels , existing forces in SAL environ-

ments , or Naval defenses.

(U) The Defense Intelli gence Agency, through its Directorate

of Estimates , and The Advanced Research Projects Agency (ARPA)  have

sponsored the development of this computer  based anal ysis at the weapon

system and Naval force s t ruc tu re  level . A previous process , RIPTIDE,

• was developed for  DIA for use in anal ysis of strateg ic miss i le  systems.

• (U) Generic to the SEATID E Anal ys is Process are three

major computer models: The Naval Engagement Model (NEM),  Cru i se

Miss ile Concept Generat ion and Screening Model (CM-CGSM) and Relat ive

Worth  Model (RWM) . The NEM evaluates force  ef fec t iveness , tac t ics , and

task force confi gurat ions;  the CM-CGSM enables def in i t ion  and se lec t ion

of cand idate , advanced cruise  miss i le  system concepts;  and the RWM per-

• mits assessment of wor th  in accordance w ith a variety of objective arid

subjective cr i ter ia .  Each of these models has been checked out b y DIA .

(U ) In addition to exercis ing the computer  models , t he re  are

several other anal ytical and eng ineer ing tasks to be per formed , e. g . ,  the

ident i f icat ion of areas of cu r r en t  interest  and the assoc iated c r i t e r i a  and

potential concepts , the creation of a foreign technology data bank in a

format  needed by the computer  models , the eng ineering of concepts  to

the required detai l , and the use of a ver i f ica t ion  anal ys is loop.

iv
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APPENDIX H

C GSM SOURCE PROGRAM LISTING

1. INTRODUCTION

This appendix presents the complete source program listing of

the CGSM. Data and Job Control Language cards required for compilation

and use of this program have been discussed in the bod y of the Users  Manual

(see Vol. IIIE) .

The source program is coded in the FORTRAN W Compute r

language. Each subprogram is labeled in card columns 73 throug h 76 , and

each card in the subprogram is assigned a sequence number in columns 77

through 80. The CGSM includes 193 module s , and consists of over 28 , 000

source cards. An index of those modules is contained in Table 1.

The original CGSM source listing is included as Section 2. 0.

Modifications to the CGSM made during the Enhanced SEATIDE contract

period are reflected in the listing of Section 4.

H-3
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• 3 .0 DISCUSSION OF CGSM MODIFICATIONS

• Modifications to the CGSM during the Enhanced SEATIDE con-

tract period include I/O refinements , screening refinements, and addition

of the Relative Cost Model (see Vol . V). All modules are marked in Table 1

by an asterisk.  Modules which were not changed during Enhanced SEATIDE

are listed in Section 2. 0 and are tabulated in Table 1 without an asterisk.

HA-I
HA -2 Reverse  Side Blank •
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4. MODIFIED CGSM SOURCE LISTING

C CM— C~.S~’ ¶~A P’t SU~ RC kJT I NE 29 JAN 1975 C~~—C 0010C. C~~— C(rn20
U FINE F I L E  1l ( l6C,175,U,JDII )

rF FIMF FILE 12 (5CC,300, (J,J012) CM_C0040
CflMMCN/flEV !CF/ N 1,N2,N3 ,~~4,N5,N6,N7,N8 ,N9,Nj0,Nll,P.,12
P’TECFR ZIP cZCOflE,ll,?2,Z3,14,Z5,16,17,ZR ,Z9
rnuMflN/INr)IJT/NLlNF ,NPA (;E,PC e0E (20),MI SC (7),XMISC (fl,71P,ZC~CnE (19)CM_Cof)7n

I, JPASI-~(20),TRASI-(2O ),IR (8),IC (~~~,flUM (8),IflUM(R),NFt•AC,,N F1AC,2
• FQu IvAL rNCF (?CrrE(1), 7l ),~~ZCoDF (2),Z2),(ZCODEt3~~,z3~ C~l— CO0q 0

1 ,tlCrflF (4),74),(ZCOOE (5),Z5J,CZCCr)f(6),16 ) rM_ rOiOo
7 ,(ZCPnF (71,17),(7CODE (8),Z8),(ZC OOE (9),ZQ) r”—co l io

COMMON/SECIfl/CIA S(20 ) CM_rOI2C )
rnMrM )N/T~!nu1/! PR (l6),JpAg(l6),pAR (16)

C~’- C r ) l 4 r)
CrMMnN /FTL INC•/ !(flI~JPL,KSAVPL ,KE~.O CM— C 0l50

~rMMoN /INflUU/ LA P EL C ( ~~)~~(~,1)
rpM r~r~,tNqU4/J C~4 c~

,— r n t n
C C r1MMON/IN1 (jr/JDc,N09,NR9,INDX9 ( 10,6) C’~—(Y)1P 0

Cfl M?~CN /T NOUI1/  Jr,ll,rJr)L1,NRII,INDX[l (100,7) IM~~C•01() (
~

Cr MMr ~N / INflUl2 / JDl2,Nr~l2, NR12 
r M _ r 0 2 r u )

CrM’.lP~J /~‘FL1E S/ N 55, ?“FIlZ (S) CM—C0210
• EA T A ~t A ~’JK/4I- / 1M—C02?0

C F C P M A T S
10(V) c1pMATUx ,1ca4,A.3~ C”— C0~~40
2CCO FflP~~AT (l H1,11 X , 41.4PAGF,14/6X ,19A4,A3) —C0?50

• ICC2 F1)RI.$AT(A4,’12,I1fl ,4!5,10A4) C Y— C 0 ?60
2 CC ? F”Pj’A’T(/bX,A 4,312,(iO,415,1C44) C’-’ --C0? 70
10( 1 FflPMA T ( lOx , 7G10.3) ‘.~~~C02~~0

• 2003 FflRMA T (IOX,7r,11 .6)
20 C~ FflPY AT (IHO,2OHFRPOP IN MAI N A T FL= ,FR.2,3X ,A4,312,!10,41S ,10A4 ) C’~—C 00
2 CC6 ~PMAT (//////////44X, 4HNUK // (“— (0310

I ‘s 4 X ,  7HC M—C C,SM// CM—C03?O

~5X ,’Vr1U~ HT SYSTEMS PIv ISI PN’, II
• 3 34X,?5~41TV AFPCSPA CF CORPO RAT I ON If  CM—ifl34~

4 37X,I9HDALLA S, TE XAS 75222 ) rM_C (~350
N FLAG = 0
P~FLAG 2= 0 

rv~~CUh70
= l• r”— (O~~~)

N’~11 = 0 C~ :1

• ~nq = ru_ f p4 ~~r)
= 0

L A A I  = 31
M A AI = 12 ru_ rr~41o
K7AP L= 9~ + LAAl * (5+MAA I ) 1’ —C.~’44O

CM—ro 450
KSAVPI=500 r q ( ) 4 f, ()
KF N~~~500 cM~ co41o
TM A (~E=1 CM—C O4RO
QFAD (N5,IOCC) CLAS , PCOD E C’~—C04°0
IF (PCCI~E ( 1) .F0. RL~~NK ) IMAGE = 0 C M— ( 0S00
IF C IMAC.F .CQ. C) GO TO 3P0 CM—C0510

NPAG F=1 C’~—~ 05?0
• C ALL PACE CM._C05~~0

• WP ITF (~~6 ,? 0 C 6 )
(A1 L PACE ru~~co5co

H A 3  
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C CA ~~r) IMAG E P R I NT  CM—C 0560
• ~q (~~~i PP( ,N6,I~c,CLAS,PCODE ) 

cy—roslo

• I~45 = N9 C~’~~C0S~~0
• 3CC) fON T IN(IF (“— (0590

= N~ 
r~ — C0600

• 1 ~‘ PAC . F  = 1 C~ —C O6 1O
101 REAP INS, I O O C ) C I A S ,  PCOOE CM—C 062 0

N I T  = 0 CM— C06 30
• 

• 2 CA Ll PAG I CM—f0640
W P I T F  C ~ 6 , 2006 ) r M_ r 0 6 5 0

9CC (A L t PAGF
c C 2  U = ~02. C”— C0670

R F A ~ f NS, 10C2 , FNP= I0 ,ERR=902 1)  ZC ODF ( M—C0 6 80
IF (IPPI1) .F Q.O) r,C’ 10 9022 CM—C0690

WR ITE (N6,~~(02) FCODF CM—C0 700
NL INF = NLINE + 2 C M— C0 7 10

9022 CrNT!NUE C”— CO 7 ?0
(‘t* C M— C 07 3 0

IF C 72 .EQ.1 I GO TO 1 C M —( 07 4( )
IF C 12 .F0 . 2  I (~,fl Tn 2 C’~— C 0 7 S 0
IF C 12 .EC.lO ) GO TO IC CM_C0760

CA LL CM C- SM C P4 ! T , KQ ET ) r M— C 0 7 7 0
14 IF C t (RFT — 1 coo,  °O0, 902

9C 2l NFL AC = M F L A G  + l (M—C 0790
• WR IT E  ( N 6 , 20 0 5 )  E 1 ,Z C OO F CM— (fl 800

CO TO 90 2 r”—co ~~io
• C * t S T C P

10 CrNT INUF C M— C0 9 3 0
CA L L. P A C I  f ” — C 0 8 4 0

W P I T F INf~,2 O O 3 )  N09,NP9
STOP C”— C0~~.0

(M — (  08 70

Ft O CI~ D A T A  r~~r~~~r~~o
r P 1 J 6 . C ” — C C S M  R.l( .MC11N~’rUC,H 28 MARCH 73 r r ~~r)

(flMMfl~~/C EV ICF/ NrH 12) f lA TA1 f l 3 ( )
CCMMI N /SCRNNI/ NPTS(20),PARVNL (7,20),DWNLC7 ,20),DUMMY (50) ~~~T A O 0 4 0
I ,~ isCp cT ,I r u4 M 4 (4 )

• CCMMC N / I NOUU/ LARF I  f l A T A O O 6 O
COMMON /(flN~~TA/ PF,TWOPI,GM ,Pf ,RAO, FPNM ,R E N M ,WE rP~TAO070
COMMON ,SCPFFN/I~LFvFL,lWFl,lWF2,lOES,NflFS,lPERF ,NPERF ,LSAV ,P.JSAV rATA 0080
I~ ’TF GER IIP ,7CO DF f l P * T A 0 0~’1
rr’4Mnp,/!NOU T/p ILINF ,NPAGE ,P(20),MISC (7),XM ISCI7 ) ,ZIP,ZCOrE (1q ) , O A T A O I O O

I J P (2 0 ) , T R ( 2 0 ) , ! P C ( 1 6 ) , 0 1 M C 8 ) , I O U M ( l O )  CA T ~~O 1 l0
crvMrN /1NOV1 /  I P R 1 16 ) , J P A R ( 16 ) , P A R U 6)  O A T A O 1 2 )
CrUMON / S W O P T M/  K BA S F , W 2 12 ) , N PA P ,KPA R( 20) ,P A R V ( 2 0 ) , C E R V L ( 2 0 1 ,  rA T A O 1~~0

1 flFRV ?C20) DA TA OI 4O
COMMON /NF !LFS/ NU KY CA ) PATAOISO
( A T A  NSC~) S T , tOtJ4 M4/1, 4*0/ PA T A OI6O
(A T ~L ‘~1P T S , PA P V N L ,D WN L ,DUMMY /20*0,14~~*). ,140*0 . ,50*0 ./ C A T A O I 7 O
PAIA NUKY /5,~~,7,I1,12,I/ O A T A O 1 B O
C A T A  R F,FPNM ,RA O ,P EN~’,WF,P I , T W O P I , C,M/20925688.,6016.1155, (A T A O I Q O

1 57 .2957795 ,3443 .9253 ,.004178075,3.141 59265 ,6.283 1R53 ,  P A T A O ? 0 0

HA 4
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2 l.40765FI€/ rATA02 1r)
CA TA KPAS E , W2/fl,~~* t0O./ PAT AO??0

D A T A  NI EV EL.,IWFI ,LW9 ,lDFc ,NOFS,LPERF ,NPERF ,LSAV , ~SAV /l 0,1~~0,0, 4T~~’)73OI 1, Ifl,1, 1C, IC, 100/ 0ATA024()
PAT A PAPV, DERV I , CFRV2,KPAR ,NPAR/60*0.,20*0,li/ CATAO 2SO
(AlA XP’Ic(~,M fSC / 7*0., 7*0/ CATAD ?61
fATA N r / 1 , 2 , 3 , ’~, S ,~~, 7 ,€ , c , I O , I 1 , 12/  ~ ATA027O
(AlA IPR/l,2,1,l,0,)1Sl/ OA TAO 2PO
OA TA J P A F / I ~ *1/ C41t0290
(A l A PA R /16* I .0 /
~A T A  1~~~FL /  1/ PAT A O 3 IO

(
~~TA 0 1 ?0

RLIt K DA TA  (ATA00IO
• CCMMf ”tI / A F~~O/ X91(93),SIFT, XI0 (jQ ) , FRAX, X x i i  PA~~A0O70CO MMON / A F R P P O /  C000ESI l0), CLADES(LO ) (ATAOO3O

COMMON /AE~~?/ A F R 1 9 ( 9 ) ,  FRBTX, FRB, NA FROC 3O )
C C M M O N / A L F P L K /  A MA C H , A , A LT,  GAM RA O,  A (C N, AC C T , CCC, C, SPFF , I’ATAOO5O
I A C w T , A LP } - A , C FNREQ , DEG, CLA LFD IATAO ()60
CPMN~ N /P~ G/ X A I ? ( 2 ) , F INF ,X A F 7 ( 7 ) , I T X ,A M 5 ( 5 ) , I RT I ,A ? M l3 ( 3 )  ,

1 ITSF (T ,IWS FCT,PX !NT,P X INW ,A RV q(9),flE,UMPT(2),P~WX ,14(4), ~‘tTA0080
2 A PT ,AP W,TRT, TR1~,7SXC2 (2) PATA DiQO

CO MP’flN / FI1RN”W/ NRM ,N A L T , P P ’V 4 2 0 ) ,A IT V ( 1 0) , FR PT ,FA CTC P CA ~~A0 1fl0
CO MMO N /L~~’/  S FT ~~( 3 ) ,~~FT , 5 F T 2 ( 2 ) , Pl4 ,PL5 , S F F 2 ( 2 ) , I A R X , CAT AO I1)

1 !C’ T Q L ,X 1 2 X ( 2 )
COMMON /N A F’~C/ T N A 7 Z L  PAT A O I 3 O

p ,cT E ,ST E T , T R A T ,SW F , T RA W , PCA! F ,OE OO,AP L6, A LS X ,x MSX , f ) A T A O I4 I
C S T E W , X S T A ,FS PV fW ~ F SO’~~T ,W M T S S , S M P L . , S M R H , W~~t NX ,I A R W X , V.~T~~0 IS0
9 IPLf lT ,NC G VA R • OATAOI6O
S ,THNCL ,T NI J 7 I, T IT H E O  r~~T A ’ ~ 17o

COMMO N /R~~t l /  P N W , R NQ , IA !~WQ , RW H ,RTH ~ A T A i l R~)
r r M ~ r~’ /SEVFN/ ITN ,AP HI,CIP ,EPADAR, IPA Y,DA NT,X IV OI r ,WFO,WM IS (, ‘~A T ’~fl1c~

I PHOI4H, PIIO FQ ,FQ CLR ,WH C L. P ,X LM IS C ,X LF• Q , X IWH , “ A l A O 2O r)
7 I W T , N W , T A P W , PIVO T ,TNTtrPF,XLPAY T ,WPAY I,W~ ),X1F~1T , rAT A~’2Io
‘ XLFW, XL ,VT , XLET ,EXTR SV (25 )
COMMON /SURFX/ QM0ES,WflG,GU (T,IWTS,WW1 Nr,I,WT I, W O V A W ,~~C V A HT , 1AT~~’?10

1 W OVA V T ,WOVA T,WXW 3 (3 ), VTALOC , WXW5 (5)
2 ,S 1 F W , S t F~dT ,ISU RFW , IP LA N W , !S U R F T , I P L F l NT  O A T A r ) ? c p
rr~ upN  ~iup !r~~ T,’ P P A M B ( 1 2 c ) ,  XC GD I ~)~ T A 0 26Q
CT ~MMr~N / X 1 N F Q T /  XP PO P ,PEITA N ,R L 3 , X PA Y , X M C T O P ,W A R P A Y , X A ,P A 1 W W , r~~~Ao ,7n

IPW ,C~~W ,CTW ,NPAN FL ,PANWHT ,CRHT,CTHT,R~~T ,Rl, P A N W V T ,CP~~T ,CTV T , r a r ~2Oo
?RVT ,P 1, I 7 RT ,CP T, C~T T , W T Nt , W R S T , X H S T , V B S T , Z R S T ,XINL, Y IP 1 ,Z IN I ,  rA T A O 2 Q O
J XW ,V W , 7 W , X V I , V V T , .7 V T ,XH T, Y HT ,Z HT ,J ZN , !RST ,XT ,YT ,7T , r A T A O a 0 ~
4 PA R R AY , X TXINL, x Iy tNl, x IzI Nl ,xI xAST, X IYBST ,xTzRsT ,rl, OA T A O 1 I )
7 Q L I , W M , bV T , W w t NG ,WH l ,P A N W T , X T A N K ,B R A T , T H F T A C , X C Y L , X ~~T , f lAN1  r A T A O 3 7 ’ )
P, X PPOOI, XPPOP2, XPPCP3, XPR QP4, WPROP1, WPRrIP2 , W PRCP3, WPPOP4 O P I T A O  ~1O
rTM FNSION WA PRAY (?0), X A ( 2 0) ,  P A R R A Y (20 ) r tA T A f l l4 t )
FC ’ J IV A L FNCF C X91( 18), d A T  I, C 14(3) , ~ T I rA T A O 1 S O

EQ U IV A L E N C E  I X 9 1 ( S R ) ,  X f l h T  ) O A T A O 3 f , O
COM MON / 11) 81 RC I P , C L R A , C L R F , D F L V X , FCL R ,GCLP , X P A IR , ~ A T A O 3 7 f l

1 PA K SIjP ,RATCIP , PF HTUB,THF AO , THEPST , TIJRTHK,
7 !cMTA IL., WIN C,CL, WTMAX, X ITMAX, PTUBMX, XL.T8MX , ZPYlC~ flATAO3 QO

L c Fr~ P A C KAGI NC SURMOPEL OA AQ ’,00

H A 5
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( A T A  ~(LR ,C L RA ,C1RF ,O FLVX 1I. ,3*6,f CATAO4I ( )
• CA TA FCIP,GCtR ,KMA IR ,PAK SIJB/6C.,12.,2 ,0./ CAT AO42O

DATA c~ATCLP ,RE HTLJR,T IEAfl ,THERST /2,,2.,4.,4O./ DA TAO4IO
C~~TA TtJPTI~X ,KMTA Il,WINGC I.,WTMA X/4.,2,90.,20000./ flATAO44O

• DAT A XI TMAX ,DTIJB MX,XITBMX,ZPYION/500.,50.,500.,I8./ flATAO 4SO
DAT A CDIJOFS,CIAOES/0.12,9*0.,0.12,9*0./ 04TA0460
DAT A x fllT/q .5/ CATAO 47O

DATA NA FPO/ 7, C, 0, C, 1, 4, 0, 0, 0, 1, 1, 0, 0, 0, 1, 15*0 / (A T AO 4R O
CAl A X CCf l 1 ,C L A T,B T , SET / 5 . , .05 t 5 ,~~4.,234. / f l A T A 04 9 0
CATII (CP ,CLALFD/0.lP, C.l7/ DATAOSO ()
DATA X IXI NL , XIY INL , X IZINL, X IXBST , XIYBST , XIZBST ,IBSTI CA TAO 5IO

1 1 52C., 5~ C45., 56045., RR1O. , 605000. , 605000.,0/ OATAOS 2O
DAT A XPPOP L , XPROP2, XPROP3 , XPROP4, WPROPL , WPROP2, WPPOP3 , OAT Ar1530

1 WPP~~P4/ 21.15, 4.0,22.0,22 .0, 146., 46., 192., 192./ CATAOS4O
DA TA 911, WM ,WVT ,WWING, WHT, XTANK, THETAC, (1,XBT/ DATA 0~~S0

1 37.5,10CC., O.0,0.C, 0.0, 21.15, 0.165, 15.,fl.O/ PATAOS 6O
C A T A  X P R O P , DELTAN, R13,XPAY ,XMUTOR, BW ,CRW,CTW/ flATA 0570

• 1 69.0, O.0,14c .,80.,44.,3~~C.0/ DATA OSPO
DA T A  NPAN FL, PAN W H T, C P HT ,CTHT ,RNT ,BT, PANW V T , C R V T , C T ’V T , BV T I  O A T A O S Q O
I 0,25.,C.C,O.C,4.0,24.5,25. ,0.O,0.O,0.0/  ~ A T A 0 6 0 0

D A T A  ~ l, CRT,CT1,WINL ,WB ST ,XBST,YBST,ZBST/ DATAO6IO
1 7.5, 1g ., 4.5, 9S.,0.O,0.0, 0.0, 0.0/ DATAO67O
DATA X TNL,YI N I ,XW,YW,ZW,XVT ,YVT,ZVT,XHT,YH T ,ZHT,ZIP~L/ flA T AO63O

1 100., 1C.,D.C,0.C,0.0,C.O,0.0,0.0,0.0,0.0,0.0,0.Of CATAO ~ 40
(AlA XT ,VT,7T ,PARRAY , WA RRA Y /O.0, 0.0, 0.0,20*0.0,2C*0.0f OATA O 65O
DA TA API-’I,CLR ,IPADA P ,IPAY ,DANT / 20.,1.,l,1,l1./ 0AT A0660
CATA Xt V’IO,WFQ,WMIS (,RHOWH,RHOFQ/27.,92.,125.,.06,.03/ DATAO6 7O
DATA FQ(tR ,Wl4CIR ,XLMISC,XL.EQ,XLWH/1.,l.,2.,29.,22./ flA TA ~)~~R’)
CAT A pjVfl T ,TNTYPF,XLPA YE ,WPAY I ,WWH ,XIFHT,XIEW,XIEVT ,XIET/l., DA tAO~SQ0

I 2,8O.,3~~4.,I37.,134.,0.,134.,134./ 
flATA 0700

DAT A IA PW ,TART ,ICNT PI,ITN,NW,ART,SLET/0,4,1,2,0,2.57,38./ ~ATAO 7t0
DATA I TSE (T,IWSfCT/t,II flA’A07?0
DAT A IARX, NWX ,BRAX ,ITX /4,0,0.,2/ 0ATA073!)

• DA TA PTH, °X INT, STE , STE T , IRT , TRAT , BWH , RXINW , SWE F DA IAOT4O
1 19.75, 0.50, 117. , 0.C, 0.32, 0.04, 25.50, 0.50, 0.0/ O A T A O T S O

D A T A  TRW, TR AW, DCASE, DEC11), DE, THNGL, TNOZI, 8R16 , A L5 V/ ~ A lA ’~7(~0
1 0.3, .C5, 15.0, 14.50, 14.20, 141.0, 10.0, 113.0, 85.0 / O A T A O 7 7 O

DATA XMSX, BRAT , FINE, TITHEC, STEW, 814, R15 , FA C T C R /  f l A T A i 7 P~)
1 2.40, C.O, 7.50, 149.0, 0.0, 134.0, 50.0, 0.50/ fl~ TA07 ° ’I
(A lA NPM ,RMV / 6 , .4 ,.9,1.,l.5,2.,4.,14*0./
DATA NAL T ,A LTV /3,C.,4OCCC.,l00000.,7*0./ CATAO Q II1
DATA QN Q,~~Nw,PA N W T ,PAN WW /4.,2.,20.,40./ OATAOq? ()
DA T A XSIA ,FPRT, FSPVCW,FSOVCT,WMT SS/4*0.,1000./
DA TA WW IN ’ X , I A R W X ,B Z/ O ., 0 ,2 4 . /  ~) A T A f l R 4 O
(Al A SMPL,SMRH/0.,0./ PATAO8SO
D A ’ A  IPLOT ,”C GV A R / ? * O /  D T Y ~l46O
r A T A  RMCFS,WOG ,GULT, !WTS,hT I,WW INGI /2.,1000.,l0.,3,?5.,5~~./ rarAOB7o
DATA WO VA W ,WOVAHT,WOVAVT ,WOVAT,VTALOC/4*6. ,.5/ DAT A08R0
D A T A  SI FW,SLFVT/50.,45./ DAT A0RQO
DATA IcLJ PFW ,IP1ANW, ISLJRFT,IPLANT /4*1/
D A T A  I P A P A P ,CIR ,DANT ,XIVOTD /0,0.,1.,1./ OA T~~0Q10
END PAT AOQ?0
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PV)CK ~~A T ~~ ~,ATAP0I()
C NUK .CM_C CS~ P .K.MCDONOUG H FIV/EBCI) 10/1 8/73 OATAOf)70
C PPF STflP~ NAM FIIST OA TA 0ATA0’~30
C FIL L VF NPrP (f l UMfl~ kLrr Ks DATA0040

COMM ON /NF WVPM/ DALPH ,D A I T ,DCFN ,DFIMA X , DHCL,DMACH,CMTN ,PSTART , pATa~ 0cO
C flVCL ,FRF F ,VR PFA C,I PRO P I , JPRI NT,MXSTEP ,NTRYS ,RAPC FI, RTOL., DATAOf16’)
C TIMFI,GKC,CKV,GKVCP IJ,GTOPT,SIOPE (20),TPHASF (20),TICTALI2O), CA” A0070
F PMOPF( ?O ) 0ATA0080

DjM l- NSIOI~ 7DE 9FC 670), 7TOVP (72) PATA0000
DO IITV A L F~’CE I7PFPF (l ), KBYPSM ) , C Z T O V P ( 1 ) ,  RDOW P ) r ’ t *T AO IOO
COMMON /PFRr/ KRYPSM ,KPYDRG,VELJ, XMA CH I,GAMMAI ,ALTI, MCPT,NI PHA7, DA TAOI1O

I !‘ICPHA?,N0PHA7,XI~’ACHFI2 0I,AL TF (20) ,GAMMAFC20),FVA 1 (IEC20), DATAO I?0
2 XP IT CHI IO,20),YPITCII (1C,20), I TERM (20),NA(PC (201,
3 IPTYPF (201, MflnES (20),l.’HGFN(20),ICONT(20) ‘~ATA0 I40
4 , AL PMAX(20),AN1 MAX(20),FUSYC2O ) DAT AOISO
CrMMON /TOVPFRF 8Ofl~ P,8I$PV,RTHVAC ,BEXIT,SUSW P ,SF X 1T ,P C A N T A ,

1 WTINT ,D9PDST ,OPOPFB ,KIMO,A 5A3 , A 6A3,ACA3,fl3 , OAT AO1TO
2 TVA CMX , TVAC PN,YISP (201, XTHRTI (201, EXTRA(I 5~ (ATAO IRO

CrW MO N / P Y A I P/  SR FF ,S M A C H I ( 2 0 ) ,S M A C H2 C 2 O ) , S M A C H 3 C 2 O ) , S M A C M 4 C 2 O ) ,  DATAO[9 0
1 SN ACH5 (20), ClA1f II?O),CIA IF2 (20 ),CLALF3 (20),CL AIF4 2O), r A T ~~0?00
2 CI AI F 6I2O ), PMA CH1 (20),PMACH2 (20),OMACH3C2O),PMACH4 (70), ~A T A 021P
3 O~ ACF45 (2O), Con1 (20,5),C002 (20,5),Crm3(2o,5),crn4 1 20,5,, OATAO 27O
4 CDflS (2C,5) CA1A07 30

• D A T A  RPrWP ,F ISPV , P T HV A C , R F X IT , S U S W P , S FX IT ,BC A N T A , PRCPST , r A T A O 2 4 O
1 (~flPFF/348.4,~~7E.0~ ,37940.,L.4092,550., 0.0 ,0., 98.6,0.1 rATA 0~~S0

• D A T A  A 5 A 3 , A~~A 3 , A C A 3 / . 5 ~~,.93 , . 272 / rA TA ’ ) , 60
D A T A  TVA C’ I X ,TV A CMN, V I S P ,X T IIRT L/50000.,5000 . ,O.,276.06,325. ,17*O.,  ~~T A O ~~70

1 0.,.73,1., 17*0./ ~ A T A 0 2 P )
C~ T A  K PV P cM ,K BYDPG/2*0 /  P A T A O ? Q ’ )
D A T A  V C L I ,~( MAC H I , G A M M A T , A LT I , MOP T/861.9,.8 ,0. ,1000O.,l/
DATA NLP HAZ,NCPHA1,NDPHAZ/7,4,?/ CAT AO3IO
C A T A  XP~’AN- F / 2  .4~ 4*4.,  2*2.5 , 13*C. / ~~~~‘

r A T A  A L T F / % 0 Q ~ O . , 3 *8 O~ (~0 .,3 *SCC. ,I3*0. / “ A T A I 3 3 O
• DATA GAMMA F/20*O ./, NAERC/1,6*2,13*0/, I TFRM/6,7,l,4,7,L,4,13S0/ OATAr)141

C A T A  FVA IUE/3*0 .,5 . ,3 .,0 . , I . ,13* 0. /
DATA T PTYDE/I,6*4, 13*C/, MODE 5/0 ,1,0,0,—I ,15*0/ r A T A r ) 1~~O
D A T A ALP~~~X/20.,2*5.,2C.,3*5.,13*0./, A N Z M A X / 1 O . , 3 . , I R * l f l .I
DATA ICO NT/ 1, 1~~, 14, 13, 12, 14, 13,13*0/, MHGFN/O ,1 ,1R~~n/ ~~~ ~r~j p
DAT A XP ITCH/0.,.01,3.S,S.,16*0., 20*0. , 0.,1t100000.,l8*0., I40*0 ./ f l~~TA0 l90
D A T A  YP !T(I-’/ 2*0.,2*15.,16*0., 20*0. , 2*4. ,1R*0. ,  140*fl ./ f lA ’ A 34 rV )
D~~T A  CMACI-1/ .5,.8,l .,1 ,1,I .2,1.5,2 .,2.5,3. , IL*0./  “ A T A ~~4Ii
DATA SM ACfII/.5,.P,I.,1.1,1.2,1.5,2. ,2.5,3.,Il*0./
DATA rCflI/0.,.L57,.245,.4,.455,.5C5,.48,.402,.356,.329,10*fl., r A T A O 4 ’ )

• 1 40000.,.t8R ,.77,.42,.54 ,.548,.507,.427,.378,.34c,70*fl.f rA~~A n44o
(AlA CtALFI/.141,.161,.174,.184 ,.1$7,.162,.134,.122,.1l5,ll’fl./ rA T A ( ) 4 5 1

D A T A  SMAC I-?/ I .5,2 . ,3 . ,4 .,5 . , 15* 0./, PMA CH2/ l .5 ,2.,1. ,4 . , S . , L6 * 0 . / 0 A T A 0 4 6 0
• C A T A  c LA 1F2/ .14~~,.11E,.Cc, .cs,.o76 ,15sn. / D A T A O 6 T O

D A T A  C 0f J 2 /0 . , .2 6 , . 2 28 ,.1P,.152,.134,14*0. , V i A t A O 4 P C )
1 ‘.0000. ,.2 94, • 24 7 , .  19 7,. 164, • 145 ,14*0. , (A P. 14~~2 80C”~1. , .34 I , . 29? , . 237 , . 19 8 , . 175 , l4 *0 . , 40*O./

DA T A  S MA C I1~~/ 2 C* 0 ./ ,  S~ A CH4/20*0./ ,  SMAC HS/20 *0 ./  ‘ A T P . O S I I
DAT A (UA (P3/20*O./, DMACI44/2C*C ./, DMACH5/20*0.f
DATA CIMfl/2’D*O ./, CIAIF4/20*O./, CIAIFS/20*0./
D A T A  CD f l 3 I 1 ( ’ O~~0. / ,  rpn~~noo*ca, cors ,loo.o., OATAOS4O
D A T A  S P F U/ l .6 6 6 7/
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D A T A  C M A C H l , r ~~A C f 2 / 4 0*0 . I  CATA OS6 O
DATA S”A CHI ,SMAC H2/40*0 . /  CAT PIQ57O
DA T A  CL A IF1,C IAIF2/40*C. / DA T A OSPO
D A T A  Cf lO1,C002/200*) . /  PATAOS9 ’ )
DATA MOPT/l/ DATAO600
DA T A OA LPH ,PA LT ,CCF N,OELMAX ,DHCL ,OMACH/ .03 5 ,10000. ,.1,60., PA T A O 6 1O

1 10000.,.4/ 0ATA06 2 0
DATA DM IN,DSTA RT,DVC I , FREF,FRRFAC/ .001,.1,100.,.0005, 5.I D A T A O 6 3 O
DATA IPPOPI,JPRINT, MXsT FP,NT RYS/ O, 1 ,2000 ,10/ PA1 A064()
DATA RA PiGFI,RTOL,TIMF I ,GKG ,GKV,GKVCRLI,GTOPT/0.,10.,0.,l.,.001, DATAO 65O

1 .1 , 1 . /  PATAO6bO
DATA SI flpE,TP I-ASE, TTO TAL /20*Q.,20*L0000.,2 0*j0000./ PATAO67O
DAT A PMOPE/20*0./ OATAO6RO
C A T A  Z P F PF ,ITPVP /670*C,,72*0./ CATAO 69O
END DATAO700

FLOCK DATA DAT AOQ 1O
C(MMPN /SOLMIS/ CSTARI, CSTAR2, ETSISP, DLJMT(7) OATAOO2C )
CPMMr’N/PINSPI /TAISPI(9S),TA I SP2(801 ,TAISPI(80),TAI SP4 (60), DA TA OO 3O

• I T A I S P S I 6 O ) , T A I S P 6 C 6 O ) , I A I S P 7 C R O ) ,T A IS P 8 (8 0 ) ,T A IS P 9 ( 60), T A I S P A ( 6 0 )  DA 1A 0040
CA T A TA iSP 1/1.0, 2.0, DAT AOOSO

120., 30., 40., 53 •,  J5•~ tOO., 150. , 200. , 300., 400., PAT APO6O
25 00., 750., 1000., 1250., 1500., 1750., 2000., CA T AOO 7Q
‘4., 6., 8., 10., 12. , 14. , 16., 18., 20., 25., 0., D A T A OOPO
435., 40., 45., 50., 60., 70. , 80. , 90. , 100., DATA0090

• 5 254.6,  2~~E .7 ,  274.6, 280.5, 286.0, DA TAO LOO
6 2.8.9, 292.0, 294.7, 297.0, 301.8, PA T AO 1IO
7 305.4 , 308.4, 3 10.9, 313.0, 314.8, CATAOI 2O
8 317.9, 120.5, 322.6, 324.4, 325.9, PP.140130
e 255.6, 267.7, 275 .5,  281.4, 286.0, PATAO I 4O
A 28Q.P, 292.9, 295.5, 297.9, 302.6, rAT A QISO

• 8 306.2, 109.2, 311.6, 313.8, 315.6, fA T A O I 6O
C 318.7, 221.2, 323.2, 325.0, 326.6, CA TA O 17O
0 256.3, 268.4, 216.2, 282.0, 289.6, flAT aOlR’)
F 290.4, ~93.5, 296.1, 298.4, 303.1, 0AT AO100
F 306.8, 309.7, 312.2, 314.3, 316.1, DATAO ZOO
G 31 9.2, 321.6, 323.7, 325.5, 327.0/ PATA ’~~ 10

DAT A TAISP2/ rAT~~n7,0
1 256.8, 269.9, 276.7, 282.5, 274.9, DATP.0230
2 200.8, 291.9, 296.6, 298.~~, 303.6, flA~~A0240
3 307.2, ‘10.1, 312.6, 314.7, 316.5, DA1A02 50
4 31 9.5, 322.0, 124.0, 325.8, 327.3, PATAO26O
~ 257.~~, 269.8, 217.5. 283.4, 788.0, ~ATAfl77 0
6 291.6, 294.7, 297.4, 299.7, 304.3, DA TAO7R )
7 307.9, 310.8, 313.3, 315.3, 117.1, rP.TA()200
8 320.2, 322.6, 324.6, 326.4 , 327.9, CAT AO30 0
9 25~~.4, 210.4, 218 .1,  283.~~, 288.5, DATAOIIC )

* 292.2, 295.2, 297.9, 300.2, 304.8, 0*1*0320
8 308.4, 311.3, 313. 7, 315.8, 317.6, DA TAO3 3 O
C 320.6, 323.0, 325.0, 326.7, 328.3, DA T A O34D
O 2~~9.2, 271.3. 278.9, 284.6, 289.2, ~,A T A 0  150
F 202.9, 296.0, 298.6, 300.9, 305.5, CAT AO36O
F 309.0, 311.9, 314.3, 316.4, 318.2, CATAO37O
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C 321.1, 323.5, 325.5, 327.1, 328.7/ 0ATA0 383
C A TA TA !SP3/ PATAOIOO

1 259.8 ,  27 1.9 ,  779.4,  285.2 , 289.7, O A T A O 4 0 0
2 293.4, 296.4 ,  299.1, 301.3, 306.0, flATA0 410
‘ 30Q.~~, ‘12.3, 314.7, 316.8, 3 18 .5,  I AT A O 4 2 O
4 321.6, ‘23.9, 325.~~, 327.6, 329.1, DATAO 4IO
5 260.6, 277.5, 280.1, 285.8, 290.4, C’.TA0440
6 ?94 .C , 297.1, 299.7, 101.9, 306.5, DAT40450
1 310.C, 312.9, 315.3, 317.3, 319.1, ~AT 40460
8 322.C, 324.4, 126.3, 328.0, 329.5, DATA0470
9 261.1, 773.0, 280.6, 286.3, 790.8, OA TAO48O
A 2Q4.5, 2 0 7 .5,  3(0.1, 302.4, 306.9, rATAO400
P 31 0.4, 313.3, 315.6, 317.6, 310.4, P A T AO500
C 322.3, 324.7 ,  326.6, 328.3, 329.8, ~ATA05 10
C 76 1.5,  273.4, 281.0, 286.5, 291.2, flATP.0~~20
E 294. 8, 297.9, 100.4, 302.7, 307.2, DATAO 53O
F 310.7, 313.5, 315.9, 317.9, 319.6, r AT A 0 5 4 D
C ~?2.6 ,  12 4. C, 326.8, 328.5, 330.0/ DATA0SSO

D A T A  T A T S P 4 /  D A T A O S 6 O
1 2 62 . ? ,  274.0, 291.6, 287.2, 291.7 , “ A T A P S 7 O
2 295.1, 298 .4 , 100.9, 303.2,  307.7, 04 T 4 0 5 8 0
3 3 I I .~~, 314.0, 31 6.3, 318.3, 320.0, r~~raocqo
4 3 7.5, ~25.3 ,  327 .2 ,  328. 0 , 330.3, D A T A O i S O O

• 5 262 .6,  274.4 ,  281.9, 281.5, 292.0 , O A T A O 6 IO
6 295 .7, 298. 7, 301.3, 303.5, 308.0, r.A T A O S ? 0

• 7 ‘1L.~~, 314.3, 316.6, 318.6, 320.3, DAT AOÔ’O
8 3 2 3 . 2 ,  325.5, 321.4, 329.1, 330.5, ‘1ATA (Th4 0
9 26~~.c, 274.7, 282.1, 287.8, 292.3, OATAO’550
A ~~~~~~ 299.0, 301.5, 303.7, 308.2,
P 3 11.7, 314.5 ,  316.8, 318.8, 420.5,  D A T A O ~~70
C 171 .4, 25.7, 327.6, 329.3, 330.7/ IATAO6 PI

I A T A  TA ISP C/  ~ A TA 0 69 ( )
1 263 .? , 275.0, 282.5, 288.0, 292.5, PATAO 709
2 296.1,  799.1, 301.7, 303. 9, 108.4, f l A T t V~7 lO
3 3 11.9, 3 14.6 , 317.0, 318.9, 320.6, PP.TA0770
4 321.6, 125 .8 ,  377 .7 ,  320.4, 330.8,  r’ A 1 A 0 7 3 1
5 263.4, 275.2, 282.7, 288.2, 292.7, ~‘ATAU7 41
6 296.3, 299.3, 3C1.9, 304.1, 308.5, CATAO 7SC )
7 312 .C ,  I 4 . F ~ 317.1, 319.1, 320.8 ,  DATAO76I
8 321.6, 325.9, 32 1 .9,  329.5,  330.9,  flA TAO77O
9 263.6, 775.’, 287.9, 288.4, 292.8,  ‘ 1AT AO 7 RO

• A 296.4, 299.4, 102.0, 304.2, 308.7, O A T A C 1 7 9 0
P 312.1, 314.5, 317.2, 310.2, 320.9, O P . T A O B O D
C 321.7, 326.0, 327.9, 329.6, 331.0/ DATA O8IO
DATA TATSP6/ rATA0820

5 254.6, 266.7, 274.6, 280.5, 276.0, DAT APR 3O
6 288.9, 292.0, 294.7 ,  297.0, 301.8, P A T A O R 4 I
7 305.4, 308.4, 310.9, 313.0, 314.8, D A T A O P SO
P 317.9, 320.5, 322.6,  324.4 , 325.9 ,

• 9 25~~.6 , 267.7, 275.5, 281,4, 286.0, PA’40970
A 789.9, 292.5 ,  295.5, 291.9, 302.6, D A T A O~1P0
P 306.2, 309.2, 311.6, 313.8 ,  315.6, PA? AOROO
C 318.7, 321.2, 323.2,  325.0,  326.6,
0 2~~6.?, 268.4, 276.2, 282.0, 289.6, PATAOQ IO
E 290.4, 293.6, 296.1, 298.4, 303.1, l)ATAO 92()
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F 306.E,  309.7, 312.2, 314.3, 316.1, DAT AOOIO
C 19 .2, 321.6, 323.7, 325.5, 327.0/ DAT AOQ 4 O

CA IA T A I S P7 /  DATA O Q 5 O
• 1 256 .9 ,  268.9, 216.7, 282.5, 274.9 , flA TAOO 6O

2 2°0.P, 793.9, 296.6, 298. 9, 303.6, I)ATA0970
2 307.2 ,  310.1, 312.6, 314.7, 316.5, PAT AO 9RO
4 119.5, 322.0, 324.0, 325.8 , 327.3, DATAO 99 O
5 257.9, 26c .e,  217.5, 283.4, 288.0, t’41A1000
6 291.6, 294.7, 297.4, 299.7, 304.3, D~ TA 101O
7 307.0, 310.8, 313.3, 315.3, 317.1, flATA1020
P 320.2, ‘22.6, 324.6, 326.4, 327.9, CA TA1OIO
9 258.4, 270.4, 278.1, 283.9, 288.5, DATA IO4O
A 292.?, 295.2, 297.9, 300.2, 304.8, fl4T61050

~ 308.4, 311.3, 313.7, 315.8, 311.6, rATA106r )
C ?0.6 ,  323.0, 325.0, 326.7, 328.3, CATA1070

• C 259 .2, 211.3, 278. 9, 284.6, 289.2, DA T A I O 8 O
F 7°2.~~, 296.0, 259.6, 300.9, 305.5, OATALO 9O
F 309.0, 311.0, 114.3, 316.4, 318.2, OATA 1IOO
C 321.1, 323.5, 325.5, 327.3, 328.7/ OAT A IL 1O
DA TA TATSP 9/ DA TAI I2O

1 259.8, 271.9, 279.4, 285.2, 289.7, r.P.TAII3f)

~ 2~~3.4, 296.4, 299.1, 301.3, 306.0, fAT A1140
3 30~~.5, ‘12.3, 314.?, 316.8, 318.5, DATA I1SO
4 321.5, 322 .9,  325.9, 327.6 , 329.1, PAT A 116O

• 5 260.6 , 272.5,  280 .1, 285.8 , 290.4, O A T A I L 7 ( )
6 294.C, 2°7.1, 299.7, 301.9, 306.5, D A T A IIRO
7 310.0 , 312.9, 315.3, 317.3 ,  319.1, rA T A L L O O
8 ‘22.0, 124.4, 326.3, 328.0 , 329.5, C A T A I 2 0 0
9 261.1, 273.0, 290.6, 286.3, 290,8, f lA1A1210
A 294.5, 297.5, 3C0.1, 302.4, 306.9, DA TA 1220
p 110.4, 113.3, 315.6, 317.6, 319,4, 0A 1A 1230
C 322.3,  324.7,  326.6, 328.3, 329.8,  r~A T A 174’)

• P 261.5, 273.4, 281.0, 286.5, 701.2, D A T A I?S0
F 294.9, 297.8 ,  300.4, 302.7 , 307.?, ~A T A l260
F 310.7, 313.6, 315.9, 317.9 , 3 19.6, D A T A I 2 7 O
C 322 .5 ,  324.9 ,  326.8 , 328.5 , 330.0 / O A T & l 2 V f )
DATA TA !SP 9/ OAT A l 700

1 262.2, 274.0, 291.6, 287.2 , 291.7, f l A T A l300
2 295.3,  298.4, 300.9, 303.2, 307.7,  ~ A T A 11lO

• 2 311.2, 314.0, 316.3, 318.3, 320.0, O A T A 1 I 2O
• 4 3 22.5, ‘25.3, 327.2, 328.9 , 330.3, C A T A I 3 3 O

5 262 .6 ,  274.4, 281.9, 287.5 , 292.0, f l A T A 1340
• 6 2°5.7, 2 8.7~ 3C1.3, 303.5 , 308.0, “ A T A lISO

7 711.6, 314.3, 316.6, 318.6, 320.3, D A T A 1lF,0
e 323.2,  325.5,  321.4, 329. 1, 33 0.5, ‘~A T A 1370
9 262.~~, 274.7, 282.1, 287.8, 202.3, DATA IIRO
A 295.9, 299.0, 301.5, 303.7, 308.?, D A T A IIQO
P 311.7, 314.5, 316.8, 318.8, 320.5, DATA1400
C 323.4,  325 .7,  327.6, 329.3 , 330.7/ CA T A 1 4 1 O

D A T A  T A I S PA /  0A T A 1 4 2 0
1 263.2, 275.0, 292.5, 288.0, 292.5, 0ATA143 ()
2 296.1, 299.1, 301.7, 303.9, 308.4, P4161440
3 311.9, 314.6, 117.0, 318.9, 320.6, DP.T81450
4 123.5, 325.9 , 327.7, 329.4, 330.8, DAT P. [46 0
5 263.4,  275.2, 282.7, 288.2, 292.7, C A T A 1 6 7 0
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6 296 .3 ,  299.3, 3C1.5, 304.1, 308.5, O A T A 1 4 R O
7 7 17 .0, 314.8, 317.1, 319.1, 320.8, 941 4 1490
8 321.6 , 325.9, 327.9 , 329.5, 330.9, ‘~P .T A 1500
C 263.6, 2 1 5. 3 ,  282. 9, 288.4, 292.8,  D A T A L S I O
A 296 .4,  255. 4, 302.0.  304.2, 308.7, rAT A 1SV)

• P 31?.), 14.9~ 317.2,  319.2, 320.~~,C 21.7, 326.0 ,  327. 0, 329. 6 , 331.0/ r A T f t 154 0
• DAT A FTS !SP ,CSTAR1,CSTAR2/ . 95,37.,4946./ flA ’A 1550

f’AT 41560

• FLflCK ~ A T A
CflM fr f l J/ P t , ( T r /  F2, X 2 , Y 2 ,~i X2 , NY2 O A T A 0 0 7 ( )
C1’- ” ( ’ N/ PL KT J /  F ,X ,Y , N X , N Y  r IATAPO 3 ’)
r1M F~’ S 1C~r~1 ~(2 0,2C),XI20,20),NX (20) ~A TAfl~~4~
r1 MF~’S1 P~ 

p2 (15, 15,5),x2 (15,5),v2(15,5) ,NX2(5J ,f’4Y2 (5I rA TAO ”51
DAT A MX/ 11,C,9,2, 19,12,15,14,16,9,0,8,17,14,17,5*O/ r ’AT A OO6 ( )
DAT A 1/0.,1.,2.,?.,4.,~~.,6.,7.,8.,9.,10.,9*0., 20*0.,

A 1040.,195?.,1956.,1960.,1564.,1568.,1075.,1qR0.,[982.,11*0.,
• P— 30 0.,300.,L9*0.,

C2�.,22.,40.,fC.,7C.,80.,90.,IOC. ,120.,150.,1S0.,180.,200.,240., ~A TA0 IOO
03? 0.,400.,48C.,6CC’.,2*C., rATAOl lt ,
F0.,.26,.50,1.,1.5,2.,2.5,3.,3.5,5.,7.,10.,R*0.,
FIQ4O., [ccfl.€,Lq’52.4,1954.,1556.,1958. ,1960.,1962.,1964.,1g66., fl”TA2 L ’0

‘A1~~’I40
H r . , 2 . 0 , 2 . 1 , 2. 2, 2 . 7 ,2 . 3 5 , 2 . 4 , 2 . 4 5 , 2 . 5, 2 . 6, 2 . 7, 2 . 8 , 2 . 9 ,3 . 0 , 6 *0 , ,  ~ 6 T A ( ’ 150
1 4.,5.,6.,1.,8.,9.,l0.,11.,13.,15.,17.,20.,24.,28.,32.,35.,4*0., r P .T40 16,’)

20*0., 04TA 0170

• 12 .5 , 5.,6. ,  7., 9., P.5, e.,9.5,I0. ,10.5,j1. ,12.,13. ,14. ,15.,1b.,22., rA~~A0 [90
L3*0.,
M1C4S .,1949 .,1 953,,1C55.,1957.,1059.,1961.,1963.,1965.,1967.,
N 1 5 6 9 . , 1 9 7 3 . , 1 9 77 . , 1 9 9 1 . , 6*O. ,
r 1940 . ,  1544., 1549.,  1952., 1556. ,1960. .1964. ,1967. ,1970.,1~~7l., rAT A0~~1~)
P1972.,1571.,1974.,1975.,1076.,1978.,1980.,3*0., nA T~~O?4)
C1CO* 0./ r ’ \ T A O ? S f l

• C A T A  F / I . ,  .92,.67,.66, .49,.41,.36,.32,.29,.26,.24,9*0.,20*1 ., r A T A O 2(,r.
Al 920,,2060.,2I20.,2200.,2315.,2460.,2745.,29R0.,307S.,1l~~0., ~ATA0?79
8.61,1.09,1 8*0.,

• (l.02,.’fl~~,.S4,.q1,.
q02,.9,.905,.Sl4,.945,1.,[.02,I.045,1.07,

Dl.105,1.165 ,1.21 8,1.264,1.32C ,2*0., r~~~ A0309
F1.,.qS,.77,.66,.5C ,.538,.498,.472,.456,.428,.4,.38,9*0., rA T A 9 1 ~ ()
F’ .,?.6, 7,7,1. 975 ,1.63,1.38,l. l7, l . ,,R° ,.8,.71,.67,.~~R,. 52, .46,  rA TA O 12r ,

Gt . ,1 .,t .001 , l .003,I .0055,L.0075,1.C l ,l .013 ,1 .0175,1.027 ,1 . O37 ,  f lA~~4 9 3 4~)
1-1.0485, 1.06 12, 1.0745 ,6*C. , ~~ TA f l l 51
1.79, .78,.772, .779, .787,.804,.9 27,.854,.022,.986,1.042,1.121,1.22, r’1AO 16O
J 1.31 ,1 .3P6 ,1 .4 1 ,4*f l . ,  !~P.rA9170
K.525,.6,.66P,.729,.18,.828,.872,.912,1.412,ll*0. ,20*0., DA TAO IRr)
L 2 .4 4 ,2 . 5 6 ,2 . 7 1 ,2 . F 7 , 4 . C 4 ,3.22,3.4 1,4 .21,12*0., rATAn3 q r )
M1 .75,3.43,1.25,3.1,).978,2.922,2.88,2.845,?.92,2.8,?.7R,2.75, “6T60400
N2 ,73,2.7?,2.71,2.7,?.7,3*(., r A T A O 4 t )
fli.2,1.1~~,1.1, I.O7R,1. 058,l.042,1.C3,l.02,1.010,1.004,.Q90,.Q9, rA ’ A0420
P.5P3,.9P,6*C., ‘) PtT A O 4 3 Ø
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C2 . 4 ,2 . 2~ ,2.C9,1.ec,1.69, 1.49,1.27,1.11,.94,.89,.85,.82,.78,.76 , 0*140440
R.72,.7, .67, 3*0. , 100*0.1 CAT A O45 O
CATA NX2/ 6,t,0,0,0/ CATA 0460
DATA NV2/6,4,0,0,0/ 041*0470
DATA X2 PATAO4PO

I /5.,7.,9.,11.,14.,30.,9*C., 041*0490
40.,2.,4.,6.,8., 10.,q*0.,45*0./ PAT AO500

D A T A  V2 CATAOS10
I /25..60.,125.,2CC.,400.,600.,9*0., CATAO5 20
A1.3,1.5,1.65,1.9,1L*0.,45*0./ PATAOS3O

C A T A  F2 PAT *0540
I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 6 TA 0 55 0
A.74,,77,.7e~~,.93,.90,.90,9*0., PATAO 56t)
p.7s,.82,.84,.e8,.s2,.92,s*o., 04140570

• C.85,.88,.9C,.92,.S5,.95,9*0., DATAO5 PO
C6*1.,9*0., 04160590
E2.065,1.785,1.64,1.47,1.4,1.4,9*0., 04140600

• F135*0., OAT AO 6IO
C4*1.,11*0., 0AT40620

~ 1.111,1.12e,1.13p,1.154,11*0., CATAO 63O
11.2?l,1.255,l.275,1.3C2,11*0., 041*0640
J1.328,1.3T8,1.403,1.439,11*O., “4160650
K1.429,1.500,l.533,I.561,l1*0., 06180660
L1.5?2, 1.614,1.635,1.617,11t 0., 04180670
M135*0., U A T A O 6R O
N 675*O.f OATA0 6Ot)

• f~qfl 04160100

• e lrlCK OATA E)ATA0O1O
CCMMr .4/AA/CP3741(45),CP3144(451,CP27AI(45),CP214A145),xCP9FN (361, 0*160020

6XCPBPP(36),XCPMCU76),XCPNC2 (57),XC P64(45),XCP65(45),XDPTS1 (76), DPtTA0030
7X (P752l 57),CNA211 (45),tNA212 (45),CNA22(78~~,CNA23l(60),CNA23? (45J, 041*0040
SCN*24(771,VPLRAf7P),FKFRB (34) OATAOO 5I
A ,rNA721(76),rN4722(76),r,N4731(76),CN4732(76) 04T40060

DATA CP37AL /C.OCO, 0*140070
I • 4.000, 2.860, 5.000, 3.380, 8.000, 2.530, “ATA PORO
2 10.000, 2.060, 0*140090
3 5.OCO, OAT 40100
is 4 .000 , 3.550, 5.000, 4.100, 8.000 , 3.6511 , 94140110
5 ~~~~~~~~~~~ 3.460, 06140129
6 1C .CCC, 04140 130
7 4.000, 4.360, 5.000, 4.500, 8.000, 4.270, 0A14014()
8 10.000, 4.200, OA TAO I5O
9 20.000, 0*1 60160

* 4.000, 4.980, 5.000, 4 .950, 8.000, 4.000, DAT AOL7O
8 10.000, 4.860, ~)ATA0l80
C 3C.OCO, DA TAO IOO
0 4.0CC, 5.180, 5.000, 5.160, 8.000, 5.100, C4140200
F 10.000, 5.060/ 06140210

DATA r83144/0.000, 04160720
1 4.000, 3.270, 5.000, 3.800, 8.000, 2.800, 061*0230
2 10.000, 2.370, 9*140240
3 5.0CC, 041*0250
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4 4.0CC , 4.61C, 5.000, 5.150, 8.000, 5.450, 0 A T A 0 260
S 10.OCO, 5.700, OATAO77 ()

• 
• 6 10.000, PA IAO2RO

7 4.000, 6.950, 5.000, 6.950, 8.000, 6.980, 941A0290
8 10.000, 7.000, 0416030(3
0 2C.000, 04140310
4 4.000, 8.300, 5.000, 8.250, 8.000, 8.200, 04140320
P 10.0CC, 8.140, CATP*0330
r 30.000, 04140340
O 4.000, 8.530, 5.000, 8.520, 8.000, 8.460, OATAO3S ’)
F 10. 000, 8.430/ 04160160

C4TA (P27*1/0.0CC, CPITAPI7O
1 4.000, 2.650, 5.000, 3.200, 8.000, 2.400, PATAO380
2 IC .CCO , 1.900, CATAOJ 9O
I 5.0CC, 04160400
4 4.000, 3.370, 5.000, 3.900, 8.000, 3.480, flA TAO4l fl
5 10.000, 3.300, 04140420

• 6 10.000, 081 404 10
7 4.0CC, 4.100 , 5.000, 4.230, 8.000, 4.100, PAT6O44Ø
8 1C.000, 4.000, rAT AO45o
9 20.0CC, tATAO46O
A 4.000, 4.700, 5.000, 4.650, 8.000, ‘,.600, 08140470
P 10.0 00, 4.54C, 08T404 90
C 30.000 , 0*1*0490
C 4.000, 4.900, 5.000, 4.850, 8.000, 4.800, “A TA OSOD
F - 10.0CC, 4.750/ rA 1Ar)5 11)

• DATA CP21 4A/C .OCC, 04140520
• 1 4.000, 2.960, 5.000, 3.470, 8.000, 2.509, 0ATA0S1~)

2 11.000, 2.060, r~A T A f l 54t)
1 5.000, PATA OSSO
4 4.000, 4.300, 5.OOC, 4.830, 8.000 , 5.170, 08140560
5 IC.000, 5.400, rAT~~0S70
6 10.000, 04140500
7 ‘..000, 6.630, 5.000, 6.640, 8.000, 6 .670 , 0418059(1
P l0.OCO, 6.700, flAT60600
9 20. 000, ~ A T 6 0 6 1 0
A 4.000, 8.000, 5.000, 7. 070, 8.000, 7, 883,  04 140620
8 10.000, 7.940,
C 30.000, OM A064’)
0 4.0CC, 8.220, 5.000, 8.200, 8.000, P .170 , 08140651)
F 10.000, 8.130/
0618 XCPSP”/1.000, !‘4140670

1 0.200, 0.397, 0.60C, 0.454, 0.800, 0.467, ~4TP.O6PO
2 1.000, 0.472,
3 2.000, DATAP1O ’)
4 0.2CC, 0.258, 0.600, 0.332, 0.~~00, 0.150, 04140710
5 1.000, C.365,
6 3.0CC, 04140710
7 0.200, 0.195, 0.60C, 0.265, 0.800 , 0.285, 0*160140
8 1.000 , 0 .2 07,  OA T A O 7 S O
C 5.000, 04140 769
A C.200, C.126, 0.600, 0.180, 0.800, 0.197, 0*180770
A 1.0CC, C.209/ OAtP.0780

DAT A X(PPPP/I.OCO, CP.T40700
l 0.200, 0.453, 0.600, 0.478, 0.800, 0.480, 06140800



2 1.000, 0.475, PAT A O8IO
3 2.000, 9*140 82(3
4 0.2CC, 0.383, 0.600, 0.385, 0.800, 0.375, PATAORY)
5 1.0CC, 0.365, 041*0840
6 3.0 CC, C A T A 0 ~~60
7 0.200, C.330, 0.600, 0.315, 0.800, 0.308, 0* 180860
8 1.000 , 0.297 , 041408 70
9 5.000, 0*1*0880
A C.200, 0.273, 0.600, 0.230 , 0.800 , 0.223, 04140890

1.0CC, C.209 / DATA000 ’)
DATA XCPP’ICI/l.000, OATAO Q IO

1 0.000, C.830, 0.100, 0.805, 0.200 , 0.780 , C4TAO °20
2 0.300, 0.753, 0.400, 0.727, 0.500 , 0.698, 04180930
3 0.600, 0.670, 0.700, 0.640, 0.800 , fl .6 13 , 04180943 - •

4 2.000, PATAOQSO
S C .OCO , C.668, 0.100, 0.642, 0.209, 0.615, 04140960
6 0.300, C.589, 0,400, 0.560, 0.500, 0.525, 04140970
7 0.600, C.485, 0.700, 0.435, 0.800, 0.365, 08T80980
8 3.000, “414099’)
9 0.000 , 0. 66 7, 0.100, 0.639, 0.200 , 0.611, 0814 1000
A 0.3CC, C.580, 0.400, 0.548, 0.500 , 0.510, 04141019
B 0.6C0, 0.466 , 0.700, 0.410, 0.800, 0 .339 ,  “41 4 1020
C 4.0CC, 08161010
C 0.000, C.666, 0.100, 0.637, 0.200, 0.610, 0814 1340
9 0.300, C.576, 0.400, 0.543 , 0.500, 0.503, 081*1050
F 0.600, 0.4 56, 0.700, 0.398, 0.800 , 0 .321/ 98181060
041* X (PMC2/5.000, “ATA IO7O

1 0.000, 0.666 , 0.100, 0.636, 0.200 , 0.607,  0A’ A 1080
2 0.3CC, C.573,  0.400, 0.539 , 0.500 , 0.498, 08181090
I 0.6CC , 0.448, 0.700, 0.390 , 0.800, 0.311, O A T A IIOO
4 6.0CC, CA TAILI ’ )
S 0.000, 0,666, 0.100, 0.635 , 0.200, 0.606, 08181120
6 0.300, 0.572, 0.400, 0.536 , 0.500, 0.405, 0614113’)
7 0.600, 0.444, 0.700, 0.386, 0.900, 0.306, 08T61140
P 7.000, 081 4 1150
9 0.000, 0.666, 0.100, 0.635, 0.200, 0.605,  r81~A 1 1 6 0
A C .3C0, 0.570 , 0.400 , 0.535 , 0.500 , 0 ,403, rA T A 1 I 7 O
B • 0 .6CC, 0.443, 0.700, 0.385, 0.800, 0 .300/ C A T A I I R ( )

DA T A  X0 P64 /  1.000, “814 1190
1 0.200, 0,294, 0.400, 0.335, 0.700 , 0.366, 08141200
2 1.000, 0.380, 0*161210

2.000, ~4T8l220
4 0.200, 0.178, 0.400, 0.232, 0.700, 0.210, 0*141219
S L .O C O , C.288,  0614 1240
6 3.000, 0* 16 1250
7 0.200, 0.125, 0.400, 0.178, 0,700, 0.215, 08181260
P 1.000, 0.233, flP.T4127fl
9 4.000, 0*1*1280
A 0.200, 0.095, 0.400, 0.144, 0.700, 0.179, 08141290
8 1.000, C.197, 0*141300
C ~.0CC, CA TA I3L ’)
0 0.200, C.C80, 0.400, 0.121, 0.700, 0.150, 08141320
F 1.000, 0,167/ 04 14 1330

D A T A  X0 P65 / 1.000, C A T A I34O
1 0.300 , 0.333, 0.500, 0.373 , 0.700, 0.381, 0814(350
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2 1.CCC, 0.380, 08161360
3 2.0CC, 08141170
4 0.300, 0.277, 0.500, 0.295 , 0.700 , 0.297, 0 4 T A 1380
5 1.000, 0 . 285 ,  04T41390
6 3.OCO, 08181400
7 0.300 , C .235 ,  0.500, 0.246 , 0.700 , 0.243, rA T A I 4 I ’ )
8 1.0CC , 0.212, 041*1420
O 4 .0 CC, 0618 1430
A 0.300, C. 2C4 , 0.500, 0.213, 0.700 , 0.208, 0414 1441)
P 1.000, C.157, D A T # 1 4 5 r )
C 6.0CC, 04T4146()
C 0.300, 0.177, 0.500, 0.186, 0.700 , 0.181, 08141470
F 1.0C0, 0.167/ 04161489

D A TA X(P 7~~t/1.CCC, 0414(603
1 0.000, 0.496, 0.100, 0.487, 0.200, 0.475 ,  08181500
2 0.100 , C.463,  0.400, 0.451, 0.500, 0 .439 ,  0* 1815 10
3 0.600, 0.4 22, 0.700, 0.405 , 0.800 , 0.38 1, P8T4 1621)
4 2 .000, 08141530
5 0.0CC, C.470 , 0.100, 0.457, 0.200 , 0.44 1, rATA1S40

• 6 0. 300, C.4 26, 0.400, 0.409, 0.600, 0.300, 0418 1560
7 0.600 ,  C .368 ,  0.700, 0 .318,  0.800 , 0.29 7, r~~T A 1560
P 3. 000, r81’~l 57’)0 0.000, C.469, 0.100, 0.453, 0.200 , 0.436, 04181580
A 0.300, 0.419, 0.400, 0.400, 0.500 , 0.37~~, 0818169’)
P 0.6CC, (.353, ) .T))  , 3 .317, 0.800, 0.271, 08141600
C 4.000, 041*1611
0 C .OC O,  C .468,  0.100, 0.451, 0.200, 0.433, r A T A L 6 2O
F 0.300, 0.415, 0.400, 0.394 , 0.500, 0.371, fl~~14 1 633
F 0.600, 0.344, 0.700, 0.305 , 0.800, 0.26fl~ “‘141640

DATA X0P752/5.000, 0818166’)
1 0.000, 0.467, 0.100, 0.4 50, 0.200, 0.430, r

~4TA16611
2 0.3(0, 0.410, 0.400 , 0.389, 0.500, 0.364, C T ~~1679
3 0.6CC, C.136, 0.700 , 0.298, 0.800, 1).?50, r .A 141609
4 6.0CC, 08141 691)

0.000, C.467, 0.100, 0.449, 0.200 , 0.428, 0ATA1 70~)
6 0.300, 0.408, 0.400, 0.385, 0.500, 0.360, 04181710
7 C.600, 0.330, 0.700, 0.291, 0.809, 0.243, r*1a17~ ’)
e • 7.0C0, “8’81 73’)
0 0.0CC, 0.467, 0.100, 0.447, 0.230, 0.427, PAT81740
A 0.300, 0.405, 0.400, 0.382, 0.500, ‘).366, rA ’~A 176o
9 0.6CC, 0.325, 0.700, 0.285 , 0.800, 0.236/ “AT*176’)

D A T A  (NA?11/O.000, 0418(770
1 0.200, 2.4 10, 0.300, 2.410, 0.400, 2.380, 0414170’)
2 0.500, 2 .3 6 C ,  0.600, 2 .340,  0.800 , 2 .2~~0 , O A T A I790
3 1.000, 2.220,  04 14 1903
4 0.5CC, “4181810
5 C.2C0, 2 .780, 0.300, 2.810, 0.400, 2.820, 04181020
6 0.500, 2.825, 0.600, 2 .830,  0.800, 2.~~f l’), (‘4181 919
7 1.000, 2.760, 08141840
P 1.000 , “8181850
9 0.200, 2.890, 0.300, 2.920, 0.400 , 2.96k), fl#~ 1860
A 0.5CC, 2.~~90, 0.600, 3.020, 0.800, 1.040, r6181970
9 1.000, 3.C45/ rATA(~~8O

DATA CF~IA212/2 .0CC, 0*14(900
1 0.200, 2.880, 0.300, 2.950, 0.400, 3.020, PAT41003
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2 0.600, 3.CcC, 0.600, 3.140, 0.800 , 3.220, CA TAL O IO
3 (.000, 3.290, 0 4 14 (02 0

4 3.OCO, 0*1*1930
5 0.2CC, 2.860, 0.300, 2.950, 0.400, 3.030, DAT AL Q 4O
6 0.5CC, 3.120, 0.600, 3.190, 0.800, 1.320, OATAI9SO
7 1.000, 3.390, rA1A Iq 6O
8 4.000 , 04141970
O 0.200, 2 .840, 0.300, 2.930, 0.400 , 3.030, “ATA I OBO
A 0.5CC, 3.140, 0.600, 3.220, 0.800, 3.350, DAT A1000
P 1.0CC, 3.410/ “*142000

DAT A CP”A 22/ C.000, rA T A 2 t 3 1 ’ )
1 0.200, 1.25C, 0.300, 1.530, 0.400, 1.730, 081421)20
2 0.600, 1.960, 0.800, 2.110, 1.000 , 2.220, 04182030
3 0.5CC, 041A2040
4 0.200, 1.560, 0.300, 1.900, 0.400, 2.160, 04142050
5 0.600, 2.470, 0.800, 2.650, 1.000, 2.760, 06142060
6 1.0(0, 06142070
7 0.2CC, 1.630, 0.300, 2.040 , 0.400, 2.380, C4182080
P 0.600, 2. 820, C.R00, 3.020, 1.000, 3.060, 04T42090
‘3 2.000, 0*142100
A 0.200 , 1.120, 0.300, 2.200, 0.400, 2.580, P A T A ? 1 1 0
8 0.600, 3.070, 0.800, 3.200, 1.000, 3.200, 04182120
O 1.0CC, “41*2130
O C.2C 0,  1.790, 0.300, 2.280, 0.400, 2.670, DA TA ZI 4O
E 0.600, 3.180, 0.800, 3.390, 1.000, 3.300, CATA215’)
F 4.000, 04142160

0.200, 1.800, 0. 300 , 2.300, 0.400, 2.690, 04TA2170
C.6C0, 3.190, 0.800, 3.430, 1.000, 3.410/ 04162180

DAT A CN t?31/0.000, (‘4142190
2 0.100, 1.530, 0.400, 1.900, 0.600, 1.881), “4142200

0.700, 1.870, 0.800, 1.860, 0.900, 1.860, “414221’)
4 1.000, 1.860, 08142220
5 0.500, 04142230

0.300, 2.580 , 0.400, 2.600, 0.600, 2.620, 04142240
7 0.700, 2.610, 0.800, 2.605, 0.000, 2.600, ~A T A 2 2 5 0
8 1.000, 2.580, r*r4’760
9 1.0CC, “4182270
1* • 0.300, 2.690, 0.400, 2.790, 0.600, 2.910, 08142280
p 0.700, 2.540, 0.800, 2.980, 0.901), 2.990, “414 22 99
C 1.000, 3.000, 04142300

• C 2 .000,  “~~TA 211O
F 0.3C0, 2.130, 0.400, 2.860, 0.600, 3.060 , 0414 232 0

• 0 C.7CC, 3.130, 0.800, 3.200, 0.900, 3.240, rAIA2II0
0 1.000, 3.290/ 08142340

DATA 0NA232/3.OCO, 08162350
1 0.300, 2.160, 0.400, 2.910, 0.600, 3.140, 04147160
2 0.700, 3.220, 0.800, 3.290, (3.900, 3.360, 04162370
3 1.000, 3.430, P A T A 2 3PO
4 4 .OCO, 04162390
5 C.ICO, 2.170, 0.400, 2.920, 0.600, 3.160 , 04 T A 2400
6 0.700, 3.240, 0.800, 3.320, 0.900, 1.380, 081*2410
7 1.000, 3.475, r8142420
e 5.000. OATA2 4IO
9 0.300, 2. 190, 0.400, 2.940, 0.600 , 3.165, 0414244:)
4 0.700, 3.245, 0.800, 3.375, 0.900, 3.408, 0AT 42450
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2 1.CCC, 0.380, 0AT41360
3 2.0CC, DAT AII 7O
1 0.300, 0.277 , 0.500 , 0.295 , 0.700 , 0.297, OA TA I3 8O
5 1.000, 0 .2 85,  “4141390
6 3.0CC, CA~~414O0
7 C.3C0, 0.235, 0.500, 0.246 , 0.700 , 0.243, 08141411
8 1.0CC, 0.272, 0*14142’)
9 4 . 0 C C ,  0414 1430

* 0.300, C.2C4 , 0.500, 0.213, 0.700 , 0.208, 0*1*1441)
P 1.000, 0.157, 04141450
O 6.0CC, 04141460
C 0.300, 0.177, 0.500, 0.186, 0.701), 0.181, 04181470
F 1.0CC, C.167/ (‘ATA1 4P1)

DATA XCP7~~J/1.CCC, (‘8141400
1 0.000, C.496, 0.100, 0.487, 0.200, 0.475, 04141500
2 0.100 , C.463, 0.400, 0.451, 0.500 , 0.439, 04141510
1 0.600, 0.422, 0.700, 0.405 , 0.800 , 0.381, PA TA I52
4 2.000, 08141610
5 0.0CC, C.470, 0.100, 0.457, 0.200, 0.44(, r416151,2
6 0.100, C.426, 0.400, 0.409, 0.600, 0.190, ~AT A15 ~ 0
7 0.600, C.369, 0.700, 0.318, 0.80’), 0.29 7, ~ 4TA 1S60
9 3.0CC, r~)T~~ls70
0 0.000, C.469, 0.100, 0.453 , 0.200, 0.436, 04141581
8 0.300, 0.419, 0.400, 0.401), 0 .500 , 0.37~~, 0818159’)

P 0.6CC, (.353, 3.1)), 3 .317, 0.800, 0.273, (‘(‘1*1601
C 4.000, 041*1611
r C.000, C.468, 0.100, 0.451, 0.200, 0.433, 1414162’)
F 0.300, 0.415, 0.400, 0.394 , 0.500, 0.371, fl~~ T 4 ~~ ç~~~)

0.600, C.344, 0.700, 0.305 , 0.800 , 0.261)~ “‘141640
DAT ( XCP7S2/5.000, I A T 8 lôc’)

1 0.000, 0.467, 0.100, 0.450, 0.200, 0.431, 0’TAI6o:)
0 .3(0 ,  (.410, 0.400, 0.389, 0.500, 0.364 , r~’ r j( (’~ 79

I “.6CC, C.136, 0.700 , 0.298, 0.800, 0.25’), “A T ~~j ’~P’)
4 6.000,
5 0.0(0, C.46 7, 0.100, 0.449, 0.21)0, 1.428, 1417’”)

~ .3OC, 0.409, C.400, 0.385 , 0.500, 0.36 0, 0 4 1 4 ) 7 11
7 0.6CC, 0.330, 0.700, 0.291, 0.801, l.244, r * T A 1 7 2 ’ ~
9 7.0CC,
0 (‘.0CC, 0.467, 0.100, 0.447, 0.230, fl •477, (‘4T41740
A 0 .300 , C.4C5 , 0.400, 0.382 , 0.500, r). 36 , ,  r A ? A [ 7 c0
B C.6CC, 0.325, 0,700, 0.285 , 0.800, 0.23~-/ “AT~~176’)

DAT A (~~4’11/0.000, 
0 A 1 4 [ 77 1

1 0.200, 2.410, 0.300, 2.410, 0.400, 2.180, 0A TA !7~~0
2 0.500, 2.36C, 0.600, 2.340, 0.800, 2.2~~1, “4181700
3 1.000, 2.220,
4 0.5CC, “4181810
5 C.2C0, 2.780, 0.300, 2.810, 0.400, 2.820, 0416[”20
6 (‘.500, 2.925, 0.600, 2.830, 0.800, 2.~~fl i , r4Ta 1q~~’)
7 1.000,  2.760, 0414184’)
P 1.000, “4141851)

‘3 0.200, 2.890, 0.300, 2.920, 0.400 , 2.960, fl(’161~~6’)
A 0.5CC, 2.~~Q0, 0.600, 3.020, 0.800, 1.1)40, (‘4141970
P 1.000, 3.045/ ( ‘4 141080

D A T A  C~~A~~12/2.0CC, (‘A TAIP”O
1 0.200, 2.880, 0.300, 2.950, 0.400, 3.020, (‘ TA L O n’)
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2 0.600, 3.050, 0.600, 3.140, 0.800 , 3.220, 0*141910
3 1.000, 3.290, 04141020
4 3.OCO, OATA I930

• 5 0.200, 2.860, 0.300, 2.950, 0.400, 3.030, 08141040
6 0.500, 3.120 , 0.600, 3.190, 0.800, 1.320, OATA1950
7 1.000, 3.3q0, 08141960
8 4.000, 04141970
O 0.200, 2.840, 0.300, 2.930, 0.400 , 3.030, OATAI9 8O
A 0.5CC, 3.140, 0.600, 3.220, 0.800, 3.350, 04181000
P 1.0CC , 3.410/ 081*2000

DAT A C~”A22/ 0.0CC, 0814201’)
1 0.200, 1.250, 0.300, 1.530, 0.400, 1.730, 081*21)20
2 0.600, 1.960, 0.800, 2.110, 1.000, 2.2?0, 0*182030
3 0.5CC, 08182040
4 0.200, 1.560, 0.300, 1.900, 0.400, 2.160, 04142050
5 0.600, 2.470, 0.800, 2.650, 1.000, 2.760, 04142060
6 1.0CC, 04142070
7 0.2CC, 1.630, 0.300, 2.040, 0.400, 2.380, £4TA2080
P 0.600, 2.820, C.800, 3.020, 1.000, 3.060, 04182090
0 2.000, OA TA2 [00
A 0.200 , 1.120, 0.300, 2.200, 0.400 , 2.580, 081*2110
B 0.600, 3.070, 0.800, 3.200, 1.000, 3.200, 1)41*2120
O 3.0CC , “81*2110

C . 2 C 0 ,  1.790 , 0.300, 2.280, 0.400 , 2.670, 14T82140
F 0.600, 3.190, 0.800, 3.390 , 1.000, 3.100, 04142150
F 4.000, 08182160
C, 0. 2 CO, 1.800, 0.300, 2.300, 0.400 , 2.690, OATA 2I7O
H C.6CC , 3.190, 0.800, 3.430, 1.000 , 3.4101 081*2180

D ATA (NA2~~1/ 0.0CC, 
r8I A 21qO

2 0.100, 1.530, 0.400, 1.900, 0.600, 1.880, “4142200
.3 0.700, 1.970, 0.800, 1.860, 0.900, 1.860, r414221()
4 1.000, 1.860, rATA??2’)
S 0.500, r ATA ?210
6 0.300, 2.590, 0.400, 2.600, 0.600, 2.620, PATA ?240
7 0.700, 2.610, 0.800, 2.605, 0.900, 2.600, “41*2250

1.000, 2.580, r11 4??60
q 1.0CC, “4142270

* 0.300, 2.690, 0.400, 2.790 , 0.600, 2.910, 041*2280
P 0.700, 2.540, 0.800, 2.980, 0.900, 2.990, “8182290
C 1.000, 3.000, 04142.31)0
C 2.0CC, “8142310
F 0.3CC), 2.730, 0.400, 2.860, 0.600, 3.060, ~AT82120
r C.7CC, 3. 130, 0.800, 3.200, 0.900, 3.240, rATA?110
O L . 0 0 0 , 3.290/

4 T 8  (~!8?32/ 
1.OCO, 081 ~2 350

1 0.300, 2.760, 0.400, 2.910, 0.600, 3.140, 04147160
2 0.700, 3.220, 0.800, 3.290, 0.900 , 3.360, 04162370

1.000, 3.430, 0*142380
4 4.000, 08162390
5 C.ICO, 2.770, 0.400, 2.920, 0.600, 3.160, 0*182401)
6 0.700, 3.240, 0.800, 3.320,  0.900, 3.380, 0A182410
7 1.000, 3.475, 0*187420

5.000, 0AT824’O
9 (1.300, 2. 190, 0.400, 2.940 , 0.600, 3.16S, 0814244,)
A 0.700, 3.245, 0,800, 3.375, 0.900, 3.408, 0*142450
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210APT4 (96),C0ABTS(8E),FLPM7 (22),C0P701 (102),CDP?02 (84),C0P703(42),91K10040
300P711( 102),C0P712 (84),C [)P713(42),COSPHR (30 ) ~~1(l0050

DA T* CCPS1/ 0.000, (.000, 10.000, 0.200, 20.000 , 0.370, °t.K10060
1 30.000, 0.500, 40.000, 0.670, 50.000 , 0.800, 811(10070
2 60.000, 0.810, 70.000, 0.920, 80.000 , 0.980, BLK IOORO

CC~~flCfl, 1.000/ 811(10090
DAT A CCP5C/ C.000, C,OCC, 10.003, 0.010, 20.000, 0.040, 81 1(10 100

1 30.000, C.080, 40.000, 0.130 , 50.000, 0.170, 0L1(l0t10
2 60.000, C.210, 70.000, 0.250, 80.000 , 0.280, P11 (1012’)
3 90.000, 0.310/ PLK10130

DAT A CCP53/ 0.000, 1.170, 0.100, 0.880, 0.150, 0.670 , 811(10140
1 0.200, 0.520, 0.250, 0.390, 0.100, 0.300, 011(10150
2 0 .350 , C.210, 0.400, 0.180, 0.450, 0.140, 811(10160
3 0.5CC, (.110, 0.550, 0.085, 0.600, 0.060 , 811(10170
4 0.800, C.012, 1.000, 0.000/ ~1’~LO1 P)

DAT A CCNPO./ 0.000, C.’’C0, 0.050, 0.008, 0.100 , 0.017, ~L~~1019()
1 0.150, 0.033, 0.200, 0.051, 0.250 , 0.078, 811(10200
2 0.300 , 0.107, 0.350, 0.134, 0.400 , 0,166, f l 1 K 1 0 2 10
1 0.450, 0.201, 0.500, 0.241, 0.550, 0.281, P11(10220
4 C.6C0, 0.326, 0.650 , 0.375 , 0.700, 0.410, 811(1023’)
5 0.750, C.484, 0.900, 0.542, 0.850, 0.640, ~1K10740
4 0.900, 0.665, 0.950, 0.711, 1.000, 0.797, PL1 (10?5n
7 l.0~ 0, 0.867, 1.100, 0.940, 1.150 , 1.016, Utk10760
9 1.200, 1.104, 1.600, 1.850, 2.000, 2.700, 011(10270
9 2.600, 4.450, 4.0CC, 9.800/ ~1K107 P1

DATA ((“:00/ 0.000, C.000, 0.050, 0.016, 0.1)0, 0.079, PL1 (10290
I C.1~~0, C.050, 0.200, 0.071, 0.250, 0 e0 9 8 , 811(10300
2 0.3CC, 0.122, 0.350, 0.151, 0.400, 0.180, ~L 1 (l0311
3 3.450, 0.212, 0.500, 0.247, 0.550, 0.283, ~1KL0320
4 0.600, 0.311, 0.650, 0.360, 0.700, 0.406, 011(10130
5 0.750, 0.45C, 0.800, 0.503, 0.850 , 0.554, PLK [0340
6 (.900, 0.606, 0.950, 0.667, 1.000, 0.730, ~1K10 3~ 0
7 1.050, C.794, 1.100, 0.864, 1.150, 0.9~~1, ~tW l0160
8 1.200, 1.005, 1.600, 1.600, 2.000, 2 . 3 5 0 , 01K 10370
9 2.600, 3.750, 4,00C, 8.500/ 01. 1 (10180

DA T A C0P~!5/ 2.000, °lKL03 0~
1 4.000, 0.162, 5.OOC, 0.155, 6.500 , 0.14~~, 811 (11400
2 8.000, 0.143, 10.000, 0.139, P11 (114)0

2.5CC, P11 (11421)
4 4 .0C C , 0.111, 5.000, 0.107, 6.500, 0. 104, 8 11( 1043 0
5 9.0CC, 0.101, 10.000, 0.100, ~IK 1O 443
6 1.000, ~L~~L’)450
7 4.000, 0.085, 5.000, 0.079, 6.500, 0.076, ~I. 1( 10460
8 8.000, 0.014, 10.000, 0.074, °LK10470
9 ~.500, P11 (11480
A 4.000, 0.066, 5.000, 0.062, 6.500, 0.058, ~1kl04Ql

• B 9.0CC, 0.056, 10.000, 0.056/ P11(10501
DATA CC PMI/ 0.000, C.100, 0.200, 0.100, 0.400, 0.099, °L1 (l0S10

1 0.7CC, 0.098, 0.900, 0.096, 1.200, 0.092, ~LKlfl520
2 1.100, 0.090, 1.500, 0.086, 1.800, 0.079, R11 (L0530
3 2.000, 0.070, 2.300, 0.058, 2.600, 0.048, p11(10540
4 2. 900,  0.038, 3.200, 0.030, 3.400, 0.026, 811 (10651
5 3.5CC, 0.024, 3.700, 0.020, 3.900, 0.018, 011(10560
6 4.000, 0.016, 4.200, 0.014, 4.400, 0.012, P11 (10670
7 4.6CC, 0.010, 5.OOC, 0.008, 5.300, 0.007, ~11 (10Sfl0
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8 5.800, 0.006, 6.450, 0.006/ 81K10S90
CATA Crr~’VK / C.000, C.000, 0.050, 0.007, 0.100 , 0.016, ~1K10600

I C.150, 0.029, 0.200, 0.062, 0.250, 0.060 , P11 (10610
2 C.ICO, C.093, 0.350, 0.106, 0.400, 0.132, 81K1062’)
3 0.450, 0.160, 0.500, 0.190, 0.550, 0.223, P11(10630
4 0.600, C.26C, 0.650, 0.297 , 0.700 , 0.341, P11(10640
5 0.750, 0.384, 0.800, 0.433, 0.850, 0.480, 811(10650
6 0.900, 0.531, 0.950, 0.581 , 1.000 , 0.637, 811(10660
7 1.050, 0.701, 1.100, 0.769, 1.150, 0.834, P11(10670

• 8 1.2C0, C.901, 1.600, 1.450, 2.000 , 2.050, 811(10680
9 2.6CU, 3.300, 4.000, 7.500/ P11(10690
DA TA COABT1/ 0.5, ~t 1(10700

x 0.000, 0.160, 0.050, 0.220, 0.100 , 0.240, 91K10710
1 0.150, 0.240, 0.200, 0.230, 0.250, 0.220, 811(10720
2 0.3C0, 0.210, 0.350, 0.190, 0.400, 0.170, 81K10730
3 0.450, 0.145, 0.500, 0.120, 0.550, 0.100, 011(10740
4 0.6CC, 0.075, 0.650, 0.065 , 0.700, 0.050, P1 1(10750
5 C.7~ 0, C.04C, 0.800, 0.033, 0.850, 0.025, ~t1 (l07h0
6 0.900, 0.015, 0.950, 0.010, 1.000, 0.000, 811(10770
X 1.0, P11(10780
1 0.0CC, 0.480, 0.025, 0.570, 0.050, 0.600, PIXIO7QO
2 0.075, 0.620, 0.100, 0.600, 0.150, 0.580, P11 (10800
3 0.2CC , C.5L0, 0.250, 0.480, 0.300, 0.440, P11 (10810
4 0.350, C.380, 0.400, 0.320, 0.450, 0.250 ,  P11(10820
5 0.500, C.210, 0.5CC, 0.160, 0.600, 0.110, P11 (LOR1O
6 .65, .11, .7, .0k, .8, .04, ~11(t0841
7 .85, .C?, .95, .0C3 , 1., 0./ 811( 10851

• [818 0 0 * 8 1 2/  2.0, ~1K 1 0°60
o 0.000, 1.740, 0.025, 1.640, 0.050, 1.540 , ~11 (t0870
A 0.075, 1.440, 0.100, 1.340, 0.150, 1.200, 811 (10881
8 0.200, 1.070, 0.250, 0.940, 0.300, 0.810, ~1K10890

• C C.350, 0.700, 0.400, 0.590, 0.450, 0.500, ~1~~10°0()
• C 0.500, 0.420, 0.550, 0.350, 0.600. 0.291, ~11 (109l0

F 0.650, 0.210, 0.700, 0.170, 0.800, 0.080, ~L K11020
F .°, .013, .95, .004, 1.0, 0.0, “IK lO O lO
0, 3~~O, 0LK10940

C.000, 2.46C, 0.025, 2.250, 0.050, 2.0~~0, 811 (1005,1
2 0.075, 1.890, 0.100, 1.760 , 0.150, 1.560, 811( 12060
3 0.2CC, 1.34C, 0.25C, 1.170, 0.300, 1.010, PL 1 (10970
4 0.39), 0.870, 0.400, 0.72(1, (1.450, 0.600, ~1Kl098 )
S 0.5C0, 0.500, 0.550, 0.410, 0.600, 0.320, ~LK109°)

~ .6~~, 
.2c , .7, .2, .8, .08, ~1KL1000

7 .c, . o i e ,  .55, .005, 1.0, 0.0/ ~L 1 (11010
0*14 C0A8 13/ 5.000, P1K111 )~’)

1 0.000, 3.320, 0.025, 3.010, 0.050, 2.653, P1~~~[~~~1~~ ç)

2 0.075, 2.460, 0.100, 2.270, 0.150 , 1.970, 8LKll04~
0.200 , 1.710, 0.250, 1.480, 0.300 , 1.260, 011 (11050

4 0.350, 1.080, 0.400, 0.910, 0.450, 0.770, ~11 (ll060
5 C.5C0, 0.620, 0.550, 0.510, 0.600, 0.410, ~1K1t 070
6 0.69~, C.310, 0.700, 0.240, 0.800, 0.110, ~1K1t0R0
7 .9, .03, .9’~ .01, 1.0, 0.0 ,  ~1K 11 0°0
8 6.000, ~1K1L100
9 0.000, 3.720, 0.050, 2.960, 0.100 , 2.470, ~1 1 (1 1 L 10
4 0.150, 2.110, 0.200, 1.840, 0.250 , 1.600, 811 (11120
8 0.300, 1.390, 0.350, 1.170, 0 400, 0.090, p11 (11130
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C C~~4 5 ( ,  C.84C, 0.500, 0.700, 0.650, 0.541, P11 (11140
O .6, .4~~, .6~~, .34, .7, .25,
F .75, ~~~~~ .8, .12, .95,  .075 , ~‘11(L1l60
F .9, .015, .55, .012, l.C, 0.0/ 811 (111 70
DA TA CCA PT4/ 8.000, 811(11180

0. 000, 4.250, 0.025, 3.750 , 0.050, 3.271, °t 1( 11190
2 0.075, 3.020, 0.100, 2.760, 0.150, 2.180, 811 (11200
3 0.2C0, 2.040, 0.250, 1.760, 0.300, 1.520, ‘~t1 (11210
4 0.350, 1.300, 0.400, 1.000, 0.450, 0.Ql0 , PLW 112? 0
5 0.500, C.760, 0.550, 0.600, 0.601, 0.480, ~‘11 (117al
6 0.650, 0.370, 1.700, O.270~ 1.800, 0.130 , ‘~11 (11240
7 .9, .04, • 0~~, .013, 1.C, C.0, 81W 11250
8 10.1CC) , ~t 1( 1126 ’)
9 0.000, 5.000, 0.025, 4.270, 0.050, 3.560, U~ 1 (11270
A 0.O7C , 3.280, 1.100, 2.990, 0.150, 2.560, ~11 (1I2P0
P 0.200, 2.210, 0.250, 1.910, 0.300, 1.631, 011 (11700
C 0.350, 1.390, 0.400, 1.160, 0.450, 0.970, P1w 11300
0 0.SCO, 0.820, 0.550, 0.660, 0.600, 0.520, ~11 (U310
F 0 .65 C,  C.410, 0.700, 0.27’), 0.800, 0.140, ~1X1l’ ?0
F .9, .142, .c5, .C14, 1.0, 0.0/ ~L 1 (l 1 11O
0814 C0413T5116.OCO, ~1K11340

1 0.000, 5.6CC, 0.025, 5.000 , 0.030, 4.100, ~l1 (l!350
2 0.075, 3.700, 0.100, 3.340, 1.150, 2.91), ~L Kll160

• 0.200, 2.500, 0.250, 2.160, 0.300, 1.860, 011(11370
4 0.150, 1.630, 0.400, 1.360, 1.450, 1.140 , P 1W L 1 181
5 C. SCC, C. Q2 C , 0.550, 0. 750, 0.600, 1.580 , ~11 (1139 fl
6 0.650, (.440, 0.700, 0.320, 0.830, 0.140, ~11 (t1 ’.00
7 .9, .143 , .55, .015, 1.0, 0.0, ~L~~114 10
P 2 1.000, ~1~~L L4 2 0
9 0.025, 4.5cC, o.05C, 4.500, 0.100 , 1.751), ~t 1 (l t4”)
A 0.150, 3.150, 0.200, 2.750, 0.250, ? .3 0 1 , 811 (11440
P 0.300,  7.040, 0.350, 1.74’), 0.41)0, 1.470, 81W 1 14 52
C 0.450, 1.200, 0.500, 1.000, 0.550, 1~.9fl), ~1Kt1460
O C .6 CC ,  0.6 30, 0.6 50, 0.490, 0.700, 1.360,  “11(11470
r 0 . 75 0 ,  C.250 ,  0.800, 0 . 150,  9 .850,  0.080, P ’ K ) 14 R1
‘ .9, .144, .5 5, .C16,  1.C, 0.0/ ~1K 11491

0* 14 rLpM l/ 1.200 , 1 .200, 1.25C,  18.400, [ .300,  1~~.400, P11 (11501
1 1.400, 18.100, 1.600, 16.900, 2.001, 14.900, ~1~~I l~~I O
2 2.400, 13.200, 2.800, 11.600, 3.200, L0.~~00, “E~~ L1S2 0
3 1.600, 9.100, 4.OOC, 8.100/ RI K )l5~ 0
DATA COP7OI / 1.29), 1.500, 2 .000, 3.000, 4.000, ~11(L 1540

1 2.000, 1.000, 4.000, 5.000, 6.000, 7.000, 8.000, 011 (11551
2 1.000, C.200, 0.400, 0.600, 0.800, 1 .000, °1K11560
X 0.255, 0.210, 0.190, 0.213, 0.320 , 0.520 , ~LK t ) 5 7 1 )
x 0.125, 0.110, 0.115, 0.170, 0.100, 0.520, 011 (11581)
x 0.078, 0.070, 0.095, 0.160, 0.290, 0.520, P1 1 (11590
x 0.050, C.05C, 0.080, 0.155, 0.290, 0.520, ~tK&1 6 0’)
X 0.0’~~, 0.040, 0,075 , 0.152, 0.290 , 0.570, ~11 (1L 6l0
X 0.130, C.C35, 0.070, 0.151, 0.290 , 0.520, p11 (11620
X 0.025, 0.030, 0.068, 0.150, 0.290, 0.520, H1K11630

• 3 0 .212, 0.202, 0.233, 0.311, 0.456 , 0.668, 811(11640
4 0.111, 0.117, 0.164, 0.263 , 1.429, 0.66°, P1K11650
5 0.071, 0.082, 0.135, 0.245, 0.413, 0.669 , ~lK1l660
6 0.049, C.060, 0.123, 0.232 , 0.408, 0.660, 011(11670
7 0.036, C.050, 0,114, 0.230, 0.405, 0.668, P11 (11680
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P 0.028, 0.045, 0.110, 0.227 , 0 .405, 0.668, 811(11690
9 0.023, 0.042, 0.106, 0.227, 0.402 , 0.669/ 811(11700

DA T A  C0P702/ 0.180, 0. 188 , 0.236, 0.348 , 0.518, 0.758, P11(11710
B 0.055, 0.112, 0.181, 3.306, 0.493, 0.759, 811(11720
C 0.055, C.0R0, 0.156, 0.288, 0.800, 0.758, 811(11730
C 0.041, 0.063, 0.140, 0.280, 0.479, 0.lSq , P(KI1740
F 0.027, C.C50, 0.133, 0.275, (1.477, 0.758, P11(11750
F 0.022, 0.045, 0.132, 0.270, 0.476 , 0.759, P11(11760
0, 0.0 16, 0.042, 0.130, 0.268, 0.475 , 0.758 , 811( 11770
X 0.154, C.180, 0.258, 0.385, 0.582, 0.843 , 811(11780
1 0.079, 0.112, 0.200, 0.350, 0.568, 0,843, 811(11790
2 0.049, C.C83, 0.175, 0.333 , 0.558, 0.844, P11 (11800
3 0.034, 0.067, 0.163, 0.324, 0.550, 0.843, ~LK 1191 0
4 0 .025, 0.058, 0.156, 0.318, 0.549, 0.844, 811(11820
5 0.019, 0.052, 0.150, 0.315, (1.545, 0.843, 811 (11830
6 0.017, 0.050, 0.150, 0.313, 0.545, 0.843k’ ~11 (L1840

CAIA 00P703/  0.142, 0.171, 0.262, 0.408, 0.613, 0.868, 811(11950
• 8 0.073, 0.112, 0.2 10, 0.369 , 0.590 , 0.868 , ~1K11R60

9 0.044, 0.083, 0.185 , 0.350, 0.582, 0.869 , P11(11870
8 0.031, 0.068, 0.112, 0.340, 0.572, 0.869, ~1Klt8 R0

• 8 0.0 22, 0.063, 0.164, 0.340, 0.570, 0.869 , R(K 11890
C 0.016, 0 .055, 0.160, 0.333, 0.568, 0.869, 811(11900
O 0.013, 0.054, 0.160, 0.332, 0.565 , 0.869/ 811(11910
D ATA Cr)P711/ 1.250, 1.5CC, 2.000, 3.000, 4.000, 811(11920

1 2.000, 1.000, 4.000, 5.000, 6.000, 7.000, 8.000, 811 (11930
2 0 ,Q~~), 0.200, 0.400, 0.600, 0.800, 1.000, ~t K l 1 940
7 0.220, 0.125, 0,090, 0.125, 0.270 , 0.520, 811 (11950
7 0.110, 0.065, 0.070, 0.125, 0.270 , 0.520 , Q 1K1196( 1
2 0.065, 0.040, 0.045, 0.125, 0.270, 0.520, R11(1l070
7 0.045, C.030, 0.045 , 0.125, 0.775, 0.570, 811 (11990
7 0.035, 0. 025, 0.045, 0.130, 0.280, 0.520, ~L1(11990
2 0.025, C. C20, 0.045, 0.135, 0.285, 0.520, p11(12100

o.o~ o, 0.015, 0.050, 0.140, 0.290 , 0.520, 811(12010
3 0 .220,  0. 140, 0.153, 0.235 , 0.395, (1.670, 811(12020
4 0.105, 0.093, 0.128, 0.220, 0.395 , 0.670, 811(12010
5 C.065, 0.060 , 0.110, 0.215, 0.196, 0.670, 811(12040
6 0.040, 0.048, 0.100, 0.212, 0.400, 0.670, 81 1(12050
7 • 0.030, 0.038, 0.098, 0.210, 0.400, 0.670, P11 (12060
P 0.030, C. C33 ,  0.095 , 0.210, 0.400, 0.670 , 011(12070
9 0.018, 0.030, 0.093, 0.210, 0.400, 0.670/ 811 (1218’)

C 6 T 4  C0P712/ 0.157, 0. 179, 0.205, 0.306 . 0.478 , 0.754, p11 (12090
8 0.095, 0.100, 0.153, 0.281, 0.473 , 0.753, P1K12100

• C 0.055, 0.068, 0.134 , 0.269, 0.465, 0.754, 811 (12110
0 C.035, 0.052, 0.125, 0.263, 0.469 , 0.753, P11 (12120
5 0.025, C.042, 0.124, 0.260, 0.479, 0.754, 811 (12110

0.018, 0.039, 0.115, 0.257, 0.468, 0.756, ~LKt ?l 40
C 0.015, 0.036, 0.115, 0.258, 0.469, 0.764, 81v12150
x 0.1 73, 0.178, 0.235, 0.360, 0.564, 0.839 , 011 (12160
I 0.088, 0.111, 0.185 , 0.331, 0.549, 0.839, 811(12170
2 0.053, C.080, 0.169, 0.323, 0.541, 0.840, 811(12190
3 0.036, C. 068, 0.156 , 0.317, 0.538, 0.840, 811(12190
4 0.026,  0. 055, 0.150, 0 .3(3 ,  0.53Q , 0.841, 8(1(12200
5 0.0(9 ,  0.050, 0. 145, 0.308, 0.538, 0.84 2, 0 11( 122 10
6 0.014, 0.049, 0.142 , 0.306 , 0.537, 0.941/ P11 (17770
DAT A 008713/ 0.163, 0.173, 0.240, 0.380, 0.590, 0.868, 811(122~~’)
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8 C.0€ !, 0.111, 0.200, 0.355, 0.577, 0.867, 811(12240
9 0.050, 0.082, 0.180, 0.340, 0.568, 0.868, ~L K 122 5 0
A 0. 02 2,  C.C7C , 0.170, 0.335, 0.565, 0.869 , P11(12260
8 0.022, 0.063, (1.162, 0.333, 0.561, 0.869, 1K17770
C 0.016, 0.058, 0.160, 0.330, 0.560, 0.869 , ~L1( l22 RC)
0 0.011, 0.055, 0.156, 0.325, 0.560, 0.870/ R11 (12?~~)OA TA CflSP (~R/0.0C0, 0.020, 0.250, 0.020. 0.500, 0.020, 811(12100
1 0.750, C.060, 1.000, 0.310, 1.250, 0.525, 011 (12310
2 1.500, C.66C, 1.750, 0.730, 2.000, 0.775, 811(17120
3 2 ,500, 0.830, 3.000, 0.845, 4.000 , 0.860, ~1kl7110
4 5,000, 0.870, 6.000, 0.880, 10.000 , 0.890/ 811(12340
END 81K12350

ElflC1( DA T A
r DATA cr~ ROTH — COST PAC KAGE OAT 40070

CCMMfl N /CONLVF K!NDPS,fl!AFPT,SOMHOR (8) 08140030
COMMO N /GiJlrCQ/ DOSN,NSCRC,WTGUIO,SA kTU3),SAWTJ (3),SAFCT (3), Df~T 40040I S A F C J ( 3 J , K S A S T R , K SA A G T , N SA CH N ,K SA S G T ,AW T I~~3 ) , A W T J ( 3 ) ,  0 A T A 0 0 5 0
2 AP PFXII 3 ),APPFKJ (3),AFCI,AFCJ,KASTB,KAAGT ,NACHN,KASO,T, OATAO ’)60

• 3 C .IQWT(3),GIPPSP (3),GIRNDT (3),G I RFCI3),KC,TABI,KGT ’VPE, flAT8007()
4 OUMCX (°) OA’ 40080
rPMM’~N /QACPST/ QMA XQ , V MA X O ,  OL J MQ A ( 8 )  08180(190
RFAL NOZWT ,MP flA~~40100
COMMON /C”MVLS/ WTAN1 (,VFX1N,VRE0,r W , H P P U M P ,WTFUFL,~~C0MM ,VC0Ml, ~A T A 0 l l 0

I P5,Y1,WI~l7,1(FM,MA TrK ,A ,flCflM,~~MC ,VRI ,DTHRT,RNOZ I ,NCZWT,MP ,OA SFM , OATA ’)12’)
2 FNIT,WT, W F,FMA X ,S,T4,MF TTJ,ZXNB ,0,WM ,FC,PPFAK,PSP,P~0ET ,CA ,WCc , “A TA OLV )
3 WWH,WTC,WTP ,Wr,r,,WSC,WIV ,VCT,WC,WP ,1)P,WN,MFTAL ,NCOPFr, 08180141

(OMMPN /COSTIN/ PPJA I, PRIA2 ,PRJC,PRIA 3,PRIB3,PR IA4,P R I F 4, (‘81 85 ,  04T80151
188 186 ,P P IA 1,P P I A P ,PRIBR ,PR!A 9 ,PRIG9 ,pp rA IO ,PRIA11,PPIr,11,PR IA I2 ,  08140 161
2 PQ lR12 , P PT E 1 2 , PP 1A11, PR1F 13, P Rj A l 4 ,PR1E14 ,P~~1A 1 5 , P P f F 1 5 , 1~q t A 1 6  ,
38810  1 6 ,PP IA I7 , P R  1F17, PR ! At B , PR!818,PRIE18 ,PRIA19, PRIFI9, P Rt  820 ,  fA 1 4 0 1 R)
1,PPIA21 ,PF1A2 2 ,PP1P?2,PRIA2I ,PR 1 823,P R 1C 2 3 ,PR I A24,PRIC24,PQI A2S , 0A TAD1 n 1
5 P P l P ? 5 ,PQ !A?6,PR 1R7 6,PRlC26,PRNAt,PRNA ~~,PRNA3 ,PPNB3,FR t~84,PR~ F4, “A T 8 O ? 0 0
6PPMA 5, PRr~A&,PR~JA 7, PRNA 8,PRNB8,P R N A 9 ,PPNG9,PRNA10,PR~~A 1l,P8N01t, rA T~~0?L1
7ppN A12, pRN 12,pRNFl 2,ppNA13, PRNE13,PRNA1’~,PPwE14,Ppr~A1s,PqNA L 6, 04180220
RFRNA17, PP NA j P , P RN P 1 p . P R N A 1 f l,PRN819 ,PRNC[9 ,PRNA2 0 , PPkC20 ,P0’~A 2 1 ,  ~ A 1 A 02 1 )
QP PNP2L, PPNA22, PRNP2?,P8NC22,PIPC ,PLA1,P1A3 ,P183 ,PIA4,PIA6,(’LAR , ‘~ATAC1 ?41 )
AP188,P1A 9,PIA I1, PL811,P1A13,P1813,PLCI3,PLf113,P1 814,P [014,01815 , r A T A 0 ? 5 ~
PPt 815,PIF 15,PIF 15,81816, PLE1 6,PLAI7,PIAI8,PIBIR ,PICIR,PIALO , 81820, OA T 80 26()
0P1820, P1A2 1, P1R?l, P1C21, P1A L,PTU1, PTA4 ,PTM, PTA 5 ,0T 8 5 ,PTF S, PTAf , , C A T A ’ ) ? 7 1
CPTF 6 ,P 187 , PT R7 , PT C7 ,PTJC ,PTA8 , PT D8 , PT A9, P189,PTA1O ,PT8 10, PTC IO, 08 180791
FPEA 3 ,  PFP3 , PEA4,PE E4 ,PFA5 ,PEF5, P546,P FR6 ,PEF6 ,PFA7 , PFE7 ,PFAB ,PD A9 , OAT 40200
FprAIn,P581C ,PFC10,PFA11 ,PE811,PFE11 ,PE8C,PSPC ,PS43 ,PS83,ps A4,PcF4,oAT~~r~1oo
( pS 85 , PS F5 , P5 8 6 ,0 S16,PS06, PSA 7,PSF? ,pS88 , 8S A 9 , Ps A 1o , 8S PIO, 85r10, O A T A O 1 1I
HPS A 1 1 , PS R 1 1 , P S E 1 1 , C F T , PFT ,CFC A SE ,PFCA S E,CFC,PFC ,CF~~,PFM,IY F A R  0 8 T A 0 3 2 0

COP~MCN /CPSTIN/  PR T R I , PRlC 1, PRlR2, PRlC2 ,PR 1 B4 ,PRlC4 , PP 1fl4 ,PR 1P5 ,f l A~’4 C ) 3 ’ 0
I Ppf r5 , 8 9 1 8 9 , PP r C c , PR!Dc ,PRIF9,PRIF9,PR1811, P R IC L L , PRtOl1 , 881F11, “814034’)
2PPIF1I, 8 P 1 0 12 ,P RI O I 2 ,P81813 ,PRIC I3,PRIDI3 ,PRIRI4 , 881014,P81f l 14, ~At 40150
3PP!P15, °R~~C 15 ,PR 1P15,PRIP~16 ,PR1C16,PR10t6,PR R17 ,PP1CL7, PQ I0L7 ,  0414036 0
4 P0 1F17, P P 1C I P ,PR 1fl LR,PRfR1 9 ,PRIC 19 ,PR!D19, PR 1B24 ,PRP~Pt , PRNC t ,PPNP 2”A1A 037 0
5,PPNC2 , PRN04, PRNC4, PRNfl4,PRNB5,P1NC5,PRN89 ,PRNC 9,PRP~D9 ,PRN FQ, PPNF9 CAT40 1Pf l
6 ,PPNP I1, PPNC1I, PRNOII,PPNEII, PRNF1I,PRNCI2 , PRNOI2 ,PP!’.813,PRNCI3, 0816019’)
7PDNfl13, PPNR14,PR N(l4, PRNDt4 , PRN8L5, PRNCt5, PRN0l5, PR P 916,P RP~C16, 06140400 H
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8PPr’1016, P P N R I 7, PRNC 17, PRNOI7, PRNF 17, PRNB2O, PLBl ,PLC1,P142, PLR2 , P184041*0410
Q,PIC4, P IA5 , P185, P186,PIC6, PLA7,P187, PIB9,PIC9,PLA 10, P1B10, P1A12, 04180470

• AP I R I2 ,P L R I 4 ,PLC 14 , PLC 15, PLflI5,P1816, PICI6, PLf)16, PLP19, PLC10 ,PT P $ ,  041 40430
• BPIC1,PTA? ,P182,PTAI,PTR3,PTC5,PTD5,PTR 6,PTC6,PTD6,PTB8, PT CR ,PE ~1, 08180440

C PFBI,OECI,PE 42,PEB2,PFC2,PEB4,PFC4,PEO4,PER5,PECS, PEC5,PEFS ,PFC6, 04140450
CP EO6 ,PFPT , PEC7, PFO7 ,PECI1, PFDI I,PSAI , PSB1,PSCI, PSA 2 ,PSR2 , PSC2 , PS P4 O A T A O 4 6 O

• F ,PSC4 ,PSr~4 ,PSB5 ,Pc t5 , PSfl5,PSE5 ,PS R6,PSC6 ,PSD6,PS E6 ,PS87,PSC7 ,PSfl7, 0 A T A 04 70
FPSF7,P$C11,P5n1I, P8N022, P1021,P1E21,PT010, PTEIO,P81026 O A T A O 4 P O
COMMON /COSTIN / PROFIT ,00,R,AFAI, AFBI,AFC 1,AFDI, AFII, 4F42,6F82, 04140490

• 1A FG2, 8F43, 4F83,A F03,AFA4 ,8F84,AFC4,AFO4,AFJ4,AFA5,4F85,AFCS,AFI45, 08180500
2A~ A 6,AFP6,AFG6, AFA7,AFC7 ,A F fl7,AFA8,AF88,AFC8,AFDR ,*F1 8, AFA 9,AF PQ , 04180510

• 3A F C 9 ,A FC9 ,AFJ9,A FA I O ,A F B l 0 , AFC L O , A F H I O ,A F A I I , A F BL L , A FGII , 4F4 12, 04180570
4A F012 ,  8Ff) 12, A F A  1~~,AFB 13 ,AFC 13, AF 814, AFBI4 ,AFC14 ,KFU Z C , W A 1,W F I, WF 1, DAT 80530

• 5W A 2 , W C 7 , W F 2 , K G A I N , C A 1 ,C F I , C F I , C 4 2 , C E 2 , C F 2 , C4 3 , C E 3 , C F 3 , 0 A l , C R l , O F 1,08140540
~K 1E6,xc ,16,KST A P , KA G 4 T E , N C HA N , K S G AT E , G A 2 ,G B2 , G K 2 ,G A 3 ,C - B3 , GQ 3 , GA 4, 08140550
7Q84,0M4 ,08 5,085,C,H5,KC,,KC , Kw , KA,K P ,IGIYPE,JC IYPE, IFRCST 0478056 0

COMMON / C O S T ( N /  A~~F1,AFF1, AFG1, AFH I ,AFC2, AF D2 ,A FF 2, A FF 2, A F C3, 04140 57’)
1A FD3 , 8F 13,AFF3 ,AFE4 ,AFF4 ,AF G4 ,AFH4 ,AF 14 ,4F05 ,AFE 5 , A FF5 ,AFGS , A F C6, 0818058(1
2Ar f l 6 , AFF 6, A F F 6 , 4 F8 7,AF FR,AFF 8 , AF G8 ,A FHB,AFEQ ,AF F9 ,AVG Q ,AFH9,8F19 , 081805°’)

• 3t Ffl10,4 FF10,AFF 10,AFC , 10 ,AFC 11,AFDh1,AFE11, A FF 11,AFPl2 ,W # l , WC 1,W t ’ I , P8~~A 0600
4w 8 2 ,w C 2 , C R l , C C I , C D I , C 8 2 , C C 2 , C 0 2 , C 8 3 , C C 3 , C D 3 , r,C 1 , 0 0 1 , C EI , 0 C 2 , 0 02 ,  0A1A0610
5CF2, CF 2 ,GG2,CI~2 ,C12,GJ2 ,GC3 ,G03 ,GE 3 ,GF3,GG3,GH3,G13,GJ 1 ,CK3,(~13, O A T A O 6 2O

• 6CM3,GN3,GP3,0C4,C04,r,E4,0F4,GG4,GH4,G14,GJ4,GK4,G14,GC5,005,60S, 08180630
7CF5,G r,5 ,C F T 1 A B( 1 l) , PF T T A B ( 1 1)  C4 TA0 64 0
C0MM~ N /CSTPRV/ Cp10,CBMC,CCASE,CCFU,CC 1 ,CCM,CCCMI,CCCMI,CC0MM , 08140650

• 1 000NT,CCPC,CFPFU,CEBPO ,CETJ,CEXIN,CGFU,CGRD, r’A T A066 r )
2 fGT ,001P r ,CLGN,CIR JF U ,  CIRJRD , CLF ,CLF1 ,CLGG,Ctf,CIM , 04140670
3 CIK FU,CLPRD ,CLRT ,CITC ,CLTP,CM ,CMGG ,CMM ,CMT C ,CMTP , 08180680
4 CMV ,CNOZ ,CNRJFU, CN8 JPO, C p ,CpA Fl ,C p F NC,CpL,CpLr , O A T A O A 9 O
5 rp~~FG1 ,CPMrGM ,CPQA ,CPR ,CPRC,CPS,CPSMGG,CPSN2,CPS PAP ,CPSSGG, P4140700
6 CPTODL ,CRAFT ,CPOUv,CPEO ,,CRENO,,CRFTO,CR JC,CRMFGI,CRMFG M ,CRQ*, CATAO7I’)
7 08T001 ,CcA,CSPFIJ,C SPPD,CSRT,C1,CIAFI,CTC,CTER ,CTIQJ,CTJF (i , 08140720
S CTJL F ,CTJI FL ,CTJP O ,CTJT , CTL,CTN ,CTNRJ,CTP ,CWH,CWHF (J ,CWHR , OATAO7I ’)
c Cp000,cPPs,cpFIj,P R O F P R ,PRFUAF ,PRRAF,CC1B ,CCMB,CTce,c11B,CNCTR, 041*0741)
A tPRP,CPt #,CjCN~~,CSA9 ,PPOFEX 08140750
DAT A K1 ?~b flPS ,r1A~~PT ,SflMMflR/41,1.,8*0./ “8140760

~A T A  OFT, PFT ,CFC ASF ,PFCA $E,CFC,PFC,CFM ,PF M/R*O.0~ f l A T A ’ ) 7 7 f l

~ATA crTIaR/.6,1.,1.,.6,.2,2.5,1.,l. ,.6,3.241 ,l.f 
rI~TA079O

D A T A P F T 1 A~~/.22°,.274,I.,.929,.257,.723,2.571,1.386,22.857,1.2R1, OAT~~079O
1 1.1 “814050 ’)

• D~~TA Kr ,KC ,KW ,KA ,KP ,TGTVPF,ICTVPE, I PRCST/8*0/ 08140810
CA TA Ww~~/0./,08/0. /,WC S/0./,FC /0./,8SP/0./,NDFT/0/,PPFAK/0./ “8180820

• D ATA FP” F~~/O .  1,14 / 0 .  /,METTJ/0/,WTC /0. / ,WTP/0. / ,wGG/0./,WSC/0 ./ CAT 80810
DAT A WI V/1./,V0T/0./,WT/0./,WC/0./,WF/0 ./,WP/0./,A/0./,SI0./ P8140841)
DATA FMA X/0./,MFTAL/C/,D/C./,WM/0./,WMC /0./,DP/0.f 04140860
D A TA C T P ~PT/0./,PNPlI/O./,WN/0. /
DA TA NCDNFG/0/,?X4’8/0./,R5/0./,YI/0. /,WNOZ/O ./,KFM/0/,MATTK/0/ rATA0R70
D f l A C Cf l M/ O . / ,V B I/ 0 . / , N0 !W T/ 0 ./ , MP/0 ./, CA S FM~ 0 . F , W T A P ~Kf0./ O A T A O R P O
DA T A  v~~X f ~~/ C . / ,VPF0/ 0 . / ,GGW/0 ./ , HPPUMP/0 . / ,WT F UFL/0./ ,W cl:1MM/O .~ 04180890
DATA VC CM I /C./ 08140000

C WAP(- FAO COST PRE—STORED VALUES r414001(1
D A T A  W A l / 1 . 0/ , W 8 1/ t 0 3 . 4 3 / , W C I/23 .096/ ,WD1/ 1352.0 / ,WEI /1  .0/ PA T A O 9 7 O
DA TA W Fl/0.0/,W4 2/1.0/,WR2/64.911/,WC2/43.295/,W02/1.0/ 08140910
DA TA W (2/0.C/,KFIJZF/fl/ 08140940

c CONTR0L~ COST PRF—S TORED VALUE S 04140950
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DATA KCA IN/C/ ,CA 1/1.0/,CP1/47c8. /,CCI/222.T/ ,C01/5796.31,CEI/1.0/ 0*1*0960
DATA CF I/)./,CA2/I.0/,C82/48./,CC2/881./,C02/5116./,CE2/I.0/ 0*180970
DA TA CF2/0./,CA3/1./,C83/62./,CC3/213./,C03/1880./,0E3/1./,0F3/0./04140980

C PPOP (JISION ( S O L I D  S USTA INER) COST PRE—STORED VALUES 04140990
DATA PSAI/.C08166/,PSB L/140./,PSC I/.333 /,PSA2/.02022/ DATA I000

• D ATA PSP2/140./,PSC 2/.333/,PSA3/t./,PSB3/0./,PSA4/1./ 04181010
DATA p5 p4 / . 0 0 L 03S/ , PSç4/j 98 .~~,PSD4/.333/ ,PSE4/0. / ,  FS45/ l . /  CAT A102O
DATA P$PS/.CC1755/,PSCS/4.6788/,PSO5/L.4045/,PSE5/1.5487/ 08141030
C A T A  P S E5F0./ , PSA6 II . / ,PSM6/ IC0000. / ,PSC6/32.006/ , PSO6/ .’)69/ 08181040
D A T A  PS F6 /1C CC./ ,PSF6/1 ./ ,PSG6/0 ./ , PSA 7/ 1. / ,P5B7~~.00343/ 0816(050
DA TA PSC7/l 00000./,P507/32. 0C6/,PSE7/.387/,PSF7/0./ DATA 1O6O
D A T A  P SA P/ . 1 9 30 5/ , PSA9/ . 3861 /  04141070
DA T A  PSA I O / 1 . / , P S P  1C/1. /,PSCIC/0./ ,PSA1I/ I . I,PSRLI/ l . /  08141080
DA T A  85D 11/16.551/ , PSf ) I I /.4263/ ,PSEII/ 0 ./  04141090
DATA PSPC/.1/ 04141100

C. A IP FP AMF AND INTEGRATION COST PRE—STORED VALUES flA TA lilO
DATA PRDF I1/.j/,00fZO./,P/1./ 04T4117’)
D A T A  A F A [/ 26 . / , A FP 1 / 1./ , A F C I / 1 ./ ,A F D 1 / 1 ./  08181130
DAT A A F F I/ . C3 96/ , A FF1/.7911,AFG I/ 1 .526/ ,A FH1/ .183/  ,A Ff t / 0 . /  OA T A I 1 4 O
DA T A A FA 2/1./,AF82/I. /,AEC2/.008325/,AFD2/.873/,AFF2/1.89/ 04181150
D A T A  4 FF 2/ . !46/ , AF C2/ C. / ,4F43/ 1 . / ,AFR3/1 ./ ,AFC3/.001244/ 08 T4 1160
DATA A Ft3/1.16/,AFF3/1.371/,AFF3/1.281/,AFG3/0./,AFA4/19./ DATAI17t)
D A T A  A FP4 / l ./ ,A F C 4/j ./ , 4F04 / 1 . / , AF F4/4 .  0127/,AFF4 1.764/ ,AF C,4/ . 8 9 9 / D AT A 1 1 R O
DA TA AFI-4/.178/,AFI4/.066/,AFJ4/C ./,AFAS/12./,AFB5/1./,4FCS/1./ 08141190
081$ AIDS/28.084/,AFF5/.74/,AFF5/.543/,AFG5 /.524/,AFH5/0./ 08141200
DAT A AFAt ~/l./,AF 86/1 ./,AFC6/37.632/,AFO6/.689/,AFF 6/.6?4/ ~A T A l 2 1 O
DATA AFF6I.792/, AFG 6/C./,A FA7/ 1 ./,AFB7/.13/,AFC7/l.I,AFD7/0./ CPiTAI27O
D A T A  A F A P / 2 f . ./ ,4 F89 /1 .I ,AFCB/ 1 . /, AF D8 /1 . / ,AF ER/ .0396/ , AF F8/  .7° 1/ 06141710
DA TA 41(r/1.526/,AFHP/.1 93/,AFIP/O./ p8141240
[A lA  AVA 9/19./,A FF9/ ~./,AFfç/1.,,AFr)9/~~./ 0A T81750

• D ATA AFFO/4.0127/,AFFQ/.764/,AFG9/.899/,AFH9/.178/,AFI9/.066/ 04141260
t~ 1A A rJ Q/ 0 . /  04 14 1270
D A T A  4 F8 l 0/ t 2 ./ , A FP 1C / l . / , AFC 1O/j . / , A FD1O/28.984/, h~~F10/ .74/ r414 1280
D A T A  ADF1’v .543 / ,AFr ,1o / .524 / ,AFH 1O/o ./  08TA 1290  H
D A T A  A FA 1 1/ 1 . / , A~~~11/1./, A FCl1/37 .632 / ,AFDI1/ . 689 / ,A FE 11/ .624/  CATA I1O ()
D A T A  40F 11/ . 79?/ ,A FC 1I/0. / “A T ~~131O
D tTA AFA1? /l./,4F012/ .13/,AFC12/l./,AFDI2/0./ 04141320
‘tTA AF A L 3/1./,4F813/1./,AFCL3/0.I r4181330
D A TA ArA14/l ./,A~~P1 4/l./,AFC14/0./ 

081 81340
C r,(JTDANCF SYSTEM COST PPF— STORFO VALUFS 04141350

DATA ‘41/1./,r,P1/1./,rC1/R.37/,GDI/.0157/,GE1/.35/,0,F1/0./ 04181160
DA T A GA~~/1./,(R2/1./,GC2/ 7129./,GD2/— .056/,0F2/62./,0F?/2.35/ 04141170
D A T A  C0 2 / 10500./ , OH2/24 00 ./ ,G 12/ I43. /,0J2 /2885 ./ ,0K2 /0 ./
D A T A  C A3 / 1 ./ , C B3 / 1 . F , 0C3/ 7(2g ./ , C ,03/—.056/ ,GE3~~62 . / , 0F3/ 2 .35 /  O A T A I 3 9 0
DA TA GK3/15C0./,CL3/1620./,GM3/.33/,GN3/.041~~,0P3/2.5~ 081 41400
D A T A  0 ,03/0 . /  0414 1410
D A T A  0G 1/ IOSCO./ ,C.H3 /2400 . / ,G 13/143 . / ,GJ3 /2885 ./  CA 18142 0
D A T A  GA 4/1./ ,C,R4/1./ ,C,C4/ 7129./ ,GD4/ ~~. 0 5 6/ , G F 4 /6 2 ./ , r,F4 /?.3SI 0418 143 1)

• DAT A CC4/10~~C0./,CH4/24flC./,GI4/143./,GJ4/2885./ 
f lA 1~~1440

DATA 0K 4/1570./,G( 4/7l00.~~,GM4/0. I,GA5 /l. 1,085,1.1 ,0C5/Q0lP./ “6181450
DA TA rfl5/.177/,G55’.

~~.147/,GF5/[75.I,GG5/3700./,GH5/0./ 08141461
DA T A K S T A P / O / , KA C A T E/ 0/ ,NCHA N/0 / , KS GATF / 0/  OA T ~1470

C PROPULSION ( TU R PrJ ET )  COST PR E—ST O RF U VA lUES 08 14 1480
C PTP 1 AND PTCL A PE SET BY TURBOJET RTNE . IF NOT SUPPLIFO 08141490

CA TA PTA 1/I./,PTB1/0./,PTCI/C.I,P101 /0./,PTA2IS.148/,P182/ .2608/ OATA 1S0O
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DATA PTA3/4.4l5/,PTR ’~ .260P /,PTA4 /I./,PTB4/O./ 0*181510
DATA P145/1./,PTRS/0.1/,PTC5/3125. /,PTD5/.069/ 08181520
DATA PTF5/0./,~ 1A 6/I./,PTB6/. C001 /,PTC6/3L25./ ,PT06/.029/,PTE6/0./fl8T81530
DATA PTA7/tj,PT87/1./,PTC 7/Q./,PTJC /. 1/,P148/1./,PTPB/16.22/ 0AT81540
C ATA DTCR/.7436/,pJDp/O. /,pTAS/I./,PTBq/0./,PTA1O/1./ 08141550

• DAT A PTPLO/1./,PTO 1C/0./,PTD1O/1 6.22/,PTE1O/.7436/ PATA IS6O
C PROPULSION (IIOUID ROCKETI COST PRE—STORED VALUES 06111570

CAT A Pt AI/1C ./,P1B 1/639. t~~,PLC 1/.5/,PLA2/201./,PLB2/.75I,P183f 1./ 04181580
DAT A P183/C./,P184110.f,PL84/234.9I,PLC4 /.63/, P145/340.7/ 04T415°0
D A T A  P1R5/.81/, P1A~~/ 1 C./,PL86/361.9/,PLC6/.5/ ,PLA7/174.8/ CATA 1600

• DATA P1 87/.8é/,PLAR/1./,PLB8/O./,PLA 9/10./,PLB9/125.9/,PLCQ/.7/ OATAI6IO
• DAT A P1410/ 1355./,PLB 10/.63/,PLAI1 /1.1 ,PLB11/0./ ,PLAI2/122.83/ CATA 16?0

DATA D1PI2/.4Q49/,P1At3~~1./,P1B13/.275/,PLC13/.275/ ,PLfl13f0.~ OAT AI63()
C 81814 ANC PIC14 ARE SET BY LIQUI D POCKET SINE. IF NOT S UPP 1IEC O$TA 164 0

CATA PLAI 4/I,/,P18 14/0./,PLCL4/0./,P1014/0./,P1415/1./ 0*14 1650
DAT A P1815/. t1/,PICL5/3125./,P1015/.069/,PLFIS/1.18/,PLF1S/0./ DAT 81660
DATA P1 £16/1./,PL816/.C0C1/,Pt.C16/3125./,P1t1l6/.029/,PLF1 6/0./ DATAI 67O
DAT A P1A 17/.1925/,PLA 1P/l./,PLB18/1./,P1C18/0./,P lA19~~1.I 04111680
DATA P1819/ .231/ ,PIC19/3C00./ , P1420/1./,Pt.820 /0./ 0614 1600
DA TA PLA7I/1 .I,P1821/l./,PLC2I/0. /,PLD21I.231/,PIE2I/3000./ 08141700
DATA PIPCI.I/ 04TA1710

C PROPULSiON (EXTFRNAL BOOSTFR ) COST PRE—STORED VAL UFS 06141720
• DA T A  PFA I/ .009166/ , PFBI/140./, PECL/ .333 /  08 18 1730

DATA PFAfl.02022/,PFR2/140./,PECZ/.333/ DAT AIT 4O
DATA PFA3/ 1./,PEB3IC.I, PEA4/1 ./, P584/.001039f,PEC4/198.1 06141750  H
DA TA PE04/.323/,PE E 4/0.I “81 41760
OA!A 2F85/1.f,PE85/.001755/,PEC 5/4.6788/,PEf)5/1.4045/,PFES/1.6487/OATAI 710
D A T A  P[F5/O./ 04141780
081,6 P FA 6/ l ./ , PFR6 / 1 ./ , PEC6/ 3 125 . /, PED6/.069/ ,PFE6/0. /  1)81417°’)
DATA 00 67 /  1./,P087/.0C343/,PFC7/3125.f,PEO7/.387/, P~~E7/0.~ 06181800

• DATA PEA8/.38€1/,PEAS/.19305/ 08181510
CA TA DFA1O/I./,pF 810/I./,PFCIC/O./ C PtTAIR ?0 H
DA T A PFAI& / t ./,PFP1I/1./,PFCII/14.392/,PED1(/.4263/ flA~~A 1R3’)
DA TA PFF11/C ./,PERC/ .1/ OATA1R4C)

C PROPU LSION (INTEGRAL RAMJE 1) COST PRE—STORED VALUES 08141550
DAT A DR 1 4 1/ l . / ,p R 1 91 / 5 .1 48/ , PRIC1/ ,2608/  “4 14 1860
D A T A  PP IA2/1./,PRIS?/4.415/,PRIC2/.2608/ 08141570
D A T A  PP TA3 11./ , PR IR3/0 . / [8161880
DAT A DP TA4/1./,PRIR4/.C01039/,PRIC4/198./,PqIf)4/.3~~1/,PRTF4/0./ 0AT41890

• D A T A  PP IAS /1 ./ , P8 1 85 / 12 2 . €3/ , P RIC 5 / .4 9 49 / 16161900

• D A T A  PR IA 6/.275/,PRIA7/.275/,PRIA8/1./,PSi88/O./ flA TA lO lO
DA TA PRIA9/1./,PRIRQ/3.08U,PRIC9 /.0577/,PR109/4./,PRIF9f.36/ 08141Q20

• DAT A PRIF 9/ .075I,PR1C~9/0.I 
04T41910

DA TA PPIAIOIS .lclS /,PR IAII /1./,PRIB1I/1.08/,PRICII/2.543/ 04111940
DATA PR I0I1/.014/,PRIFI1/.00002/,PRIFII/2./,PRIG1I/0./ 06141050
D A TA PPIAI 2/1 ./,PP IR12 /I./,PRIC12/3125./,PRIfl12/.069/,PRI~~12/0./ 0AT81960
DA T A  PPIA1I /1./ , PR 1813/.0001/, PRIC I3 /3125 . /,PRIUI3/ .079/  08141970
DATA PRIEI3/0 ./ 04181980
DAT A PP 1A14/1./,PP 1814/.C096/,PR IC 14/140./,PR1014/.333/ 04141990
D A T A  PP 1 E 14/ 0 . /  0*162000
DATA PP IA 1S/1./,PPIRIS /.C23781,PRIC15/140./,PRIDI5 /.333/ 08182010
D A T A  P8 1015/0 . /  0818202 1
DATA PR( A1h /1./ ,PRTB16/.0011S5/,PRIC16/198.~~,PRIDl6/.333/ 06182030
DAT A PP 1 016/0.! 0*142040
DA TA (‘RIA1T/L ./,PPIRI7/.0026234/,PRICI7/4.6788/,PRIC17/1.4045/ 08742050
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DATA PRIFI7/1.5487/,PRIFI7/0. / 0*142060
DATA PPIA18/1 ./,PP 1R1P/1./,PRIC1 8/3I25./,PRID18/.069f,PRtE18~ 0./ CAIAZ07O
DATA 0P1419/1./,PPI R I9/.00343/,PRIC1 q/’3125./,PR1019/.387f , 04142080

1 (‘P1019/0. ! CATA2O °0
DA TA PR 1A20/.3861/,PP 1421/.19305/ 0*182100
CAT A PPIA22/1./,PP 1822/0./,PR I A23/I./,PRIB23 /1,/,PRTC23/0./ 1)ATA2I.lO
DATA PR!824/l./,PP1R24/2422./,PRIC24/0./,PR1425/1./,PPIR25/0./ 04182120
DA TA PR 1A2~ /1./,PPTB26/1./,PRIC26 /0.~~,PRIfl26/2422./,PRJC/.~~/ DATA 2L3O

C PROPULSION (NON—INTEGRAL RAMJET) COST PRE—STOREC VALUES 04182(40
C PRJ C (S IN IT IAL IZED TN INTEGRAL RAM JET DATA 06742150

DATA PPNAl/1./,PR~’R LI5.148/,PRNCI/.2608/ CATA2I6(1
DATA PPNA2/1 ./,PRNB2 /4.415/,PRNC2/.2608/ 0*182170
DATA QPNAI /j ./,PRNBI /0./ “614718’)
DATA P°rjA4/ t./,PRN R4/.C01039/,PR NC4/198./,PRNO4/.333/,PRMF4/(1./ 0*182190
DATA PPNA5/1./,PPNB5/122.83/,PRNC5/.4949/ 08142200
D ATA PRNA6/.275/,PRNA 7/.275/,PRNAA /I./,PRNRB/0 ./ 06182210
DATA PRN AO/1./,PRI89/3.086/,PRNC9/.0577/,pRN0914./ ,PRNF 9/.36/ OATA7?20
D A T A  PRNF9/ .075/, PR4409 /0./ 04 142230
DATA PPNAIO/5.1 975/,PRNAI1 /l . /,PRNB1I/1.08/,PRNCII/2.543/ DATA22A ()
DATA PRNP 11 /.014/,PRPJFLI /.00002/,PR NFII/2. ~,PRP4G1l/0./ 08147750
DATA PRNA 12 /1./,PPNB12/1./,PRNCI2/3125./,PRNDL2/.06q/, PRNFI2F 0./ 04182260
081* PRNAI3/1./ ,PRNR 13/.0001/,PR NC13/3125./,PRND13/.029/ DATA ?27fl
CATA PPNF1I/0./ 04142280
DATA PPNA14/ I ./,PPNB14/.0C8166/,PRNC14/140./,P5N014/.313/ OATA2290
C A T & P~ NE 14/0.! 0818230’)
DATA PRNAIS/1./,P8 N815/.02022/,PRNCI5/14O./,PRND15/.3331 06182310
DA TA PPP~A 1 6/ l./,PPNB16/.001039/,PRNC16/198./, PRNO16/. 313/ 08147320
C A T A  PQ NA 17/ 1. / ,PPNR17/ .0C1755 / ,PRNC 17/4 .67R8/ , PRNC 17/?.909/, 0416 7330
I PRNFI7/ l .5481/  D A T A ? 3 4 0
DATA PPNA lR/1 ./,PR NR18/0./,PRNA l 9/1./,PRNBI9/I./,PRP~C19/0./ 04182150
DA TA PRNAZC/1 ./,PPNIi2O/2040./,PR P4C2Q/0. /,PRNA2L/1 ./,PRNB2I/0./ 04142360
DAT A OPNA?2 /1./,PPNO22/1./,PRNC22/0./,PPND22/2040.0/ 08147370
DATA PTPI,PTC1,PLr 14/1.52,0.6,0.2608/ 04142390
DATA IPRCST,IGTYPF,ICTYPE/0,l,l / 0AT62390
DA TA NSCRC/C / 06162400

• DATA  WT C(J !D,A/50 . , 1000./  081624 10
D A T A  W T C U I O , K G T A B L , KGTY PE ,DUMGX/0.,1,11,9*O./ 04142420
[414 S ,00IQA , R , IY FAR/ 1000.,20 ., l . ,  1.,1974/ 08162410
DAT A S I IW TI/5C . ,  1CC., 150./ 04182440
DATA SAWTJISC .,1C0.,I5C./ “61*7450
DATA SAFCT/10 .,9.,8./ DATA?460
DATA SA FC J/ 20.,15.,I0.I 061 62470
DATA 4WTI/150.,250.,350./ 08147480
DAT A AWTJ/150.,250. ,35C. / 081824(10
DATA AP PUKI/ 40.,150.,250.~ 08142500
DATA APPFKJ/40.,J5fl.,25C./ 0*142510
DATA A FCI, A FCJ/ 9.,15./ 08182620
D A T A  K A STR ,KAAGT,NACHN,KASGT /4*0/ 04187510
DA T A  K S A S T R ,KSAA C ’T , NSACHN,KSA SGT/4*0/  041*7540
DATA C I R W T / 2 5 . , 5 C. , L 00 . /  041 47550
D A T A  G IRPSP/2 .,2. ,6 ./  04142560
DA TA GIRNCT/3*l./ DATA2S7O
DATA GTRF C/2.,4.,11./ 08147580
DATA QMAXQ ,VMAXO ,DIUMOA/IC*O .0/ 0*1125(10
DATA (‘181/0.0/ 04182591

- -~~ 

HA 27



-“I,

END OAT 42600

• 
~UBROIJT TN E DATA 2 ( 1, JB,NB,NL,A ,C,D,E,F,G) CRO S OO1 O

• C ~OD IFIEt ) FEB RUAR Y 1c72 GMCC OP CSO()2’)
DIMENSION A ( 15) ,C (  15,15) ,D(15,15) ,NB(151,E(15,15) , F( 15,15) ,  0R0 S003()

x O ( 1 5, 15 )  0R 050040
COMMON /DEVICE/ NDFV (12) DROSOOSO
FCUIVA I FNCF ( P’ J 1’) EV (5) ,  N5 i DRDSOO6O

50 CONTINUE DROSO0TO
READ (N5, 10 ) AA ,J8 ,NL,CC ,GG,FF ,EE,Dl) PPDSOOR0

10 F P R MA T (2 X , 8 4 , 2 12 , 5 A 4 ) DPOSO O9O
RFAP(N5,30 ) ( 8(N), N~ 1,NL ) DPDSOIOO

30 FOR MAT ( low , &lo.o r1~cSo11o
RFACIN5 ,15 ) C NR (F~), ~=1,NL ) 0P0S0 120

15 FORMA T ( 2012 1 05050130
55 CD 170 ~ =1, N1 0P 0S0140
60 K t= N R ( N)  DRCS01S ~

)
R FA NN5,30 ) C C ( N , K) ,  K=1,K1 I OR rISOI6O
CC TO ( 81, 75, 70, 65 1 , JB DR CSO170

fS PFAD(N5,30) (G(N,K ),K=l,I(L) OR DSOIR0
7’) PEAD (r45,30) (F (N,K),KzI, K1 ) D R O SO19O
75 R FA D ( N 5 ,3 0 )  ( E( N , K) , V= 1 , K L) flR CS 0 200
P1 READ (N5,30) (fl(N,K),K=1,KL ) DPDSO2IO

170 CONTINUE
RETUR N (

~~C S0?~~0
FMD OR 060740

SUBP I1IJT INF PAGE 040000 11)
C** PCM=N XX L.fl.GP060RY. VER.1 11—15—72. F0RTRAI~ IV . FBCD PAGF0’)20

COMM(Th / p ’JTIU T/N L1i F ,NPAGE ,PC O D E(2 0) , I I ) UM( L08 1 PA(~F0l30
(OMMON/SEC.TO/CLAS(2 0) 040F0140

1000 roPMAn//?6w ,1°*4,43/LHI,25x,19A4,43/ PADrOt )50
20Cc ~0PMA 1 (~~X ,lSA 4,A~~,6X, 4HPAGE,14/) PACFO’)60

WRIT F ( 6,1000) CLAS, CIAS PAC FOO7O
WR ITF ( 0,2000) P000F,NPAG F PAG~ 0’~10
?~PA C F = N PA CF + 1 PA ~,’~0000
NII NF = R PFtGFOIO0
P FTU~~ 

0A0 ~~1110
END PAGE”170

S LR PPUT 1~~F PJ INPT C 1Z4, NRAMPX, IPRIM,ITA BL I RJINOIIO
C OPTIONAL . T8BLJLA~ RFA [) OR NANELI ST READ ~J t’10020
C 1UM[L (ST REA D S AS STOP FD...wI1H INDICE S REVE R SED FROM RJINOO3 0
r SYSTE M ~‘0RMAL STPRAGE.....K,J,I, NOT IMJ, K PJ I P~JOfl40
C PEFOPM ATTF D OUTPUT ..... NOT A S  READ IN RJ (4J0050

CflNMON / A LT i r/  P,1 1N0060
1K1, A LT (24),SDTFMP (24~~,PRFSS (24),10(8) 

PJINO07O
COMMCN /CflDEXX / 11 (161 RJIN0ORO
FOIJ IVAL P’JCE ( 1 1(2 ) ,  ( T Y P E  ) ~JfM0lQ0
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EQLJI VAL F~’C0 C 1 1(8 ) ,  1”DUC T ), ( ( ( ( 9 ) ,  NFRNG I PJ I N O LOO
COMM ON /FXTFRN/ FYTR14 (14), ASPECT, EXTX , DSMACH, CSHT, EXTR2 (2) PJINOIIO
COMMON /FUEIXX/ K2, KK (15), TT2 (15),FAR1 (15,15),TRHI(15,L5), PJ!”~0120

1 TPMFD (l5,15), TRIC(15,15), PJ !N0l30
2 ((3~ ((1( 15) , JGA MM , T T 4 A ( 15 ) ,FAR2( 15,15) ,  RJ INO14O
3 c,AMLO(15,15),GAM MED (15,15), GAMH I (15,15), ~J ! N0150
4 ((4, KN(15), JR , TT4B(15), FAR3 (15,15), RJ (N016’)
5 CASLO (15,15), GASMEDU5 ,15), GASHI(15,I5), PJ T NO 17O
6 NR1, RSP (24), COMEFF(24), RLEAN (24) PJTND 1RO

COMMON /IMOATX/ THXX (23) (‘JINO19O
ECU IVA 1 F~’CE (THXX (21),TSTART),(THXX(22),TFRNG ) PJ1N0200
COMMON /INCFS / X 1I~trnI 16) RJINO2I0
ECU IVA L ONC E C X INDO(1), XRI), C XINDO (2), XR2 1, C X INOO (31,XP3),PJ !N0720

1 1 X I N C O (4 ) ,  X R 4 ) ,  ( X I P D D ( 5 ) ,  XC ), RJINO?30
2 1 X T N D D ( 6 ) ,  YRL  ), C X U’o DD(7 1,  YR2 I, PJ 1N0240
4 1 X I N D P ( 8 ) ,  YP3 ), ( XINOO(9), V54 ), RJ 1N0250
5 1 Xt ~~f l f l I 1 0 ) ,  YC ), ( X I N DO ( l 1) ,  Xl I, 9J 1N0260
A C XP~flflU2),  ZMACHT I, C X I N D D ( 1 3 ) ,  YRAND1 I, R J 1N 0 27 0
7 1 X I N D D ( 14) ,  YPANG2 I, C X I N O D ( l S ) ,  YP41¼ G3 ) P J I N O 2 B 0
CCM MDN /INLFTX / RJ (N0~ 9’)

6K9,KPTC(15),AIPHV (l5),AAM A CH (15,15),AOACC (15 ,15 ),PT3FTO (15,15), PJ INO300
180001 15,15) PJINO 31O

CO MMON / NF I IES/  N~~, NA , (‘7, Nil, N12, NI 9J T N 03 2 0
(rMMC~J /RJPI’JK/ RJ ( 5 0 )  R J T ” ~0330
F C U !V A L  FN C F  ~‘JTN0340

j ( P J (  1),CNM ),(RJ ( 2),ANC ),(RJ( 3),ANN ),(RJ ( 4),A1 I, R J t’~0350
2 (RJ ( 5),PT2Pfl ),(PJ ( 6),00B ),(RJ( 7), Cl ),(RJ( 8),PT4X ), QJ INO160
3 ( P J (  cI, PT4Y ),(PJ (1O),r,AM ,(RJUIj,A6MAK ), (RJ 112 ),A CMAX I, RJINOI7O
4 (PJ (11),A 6M TN ),(PJ (14),XMOMR ),(RJ (15),ACIAC ),(RJ (16),00A I, RJI’10100
5(PJ (17),00I TA ),IPJ (18),PC MGN ),(RJ (19),AMAC H ),(R .j(20),AL FCLO ), I,J T~~Cr390
E (RJ (?1 ),A ?A’ ),(FJ (22),FAR1R ),(RJ (23),TFTYPE), (RJ (24),BPAP ), ~JT N 0 4 0 0

• 1(PJ (?5), A I F I ),(PJ126),TT4 ),(RJ (2fl,FAR ),(RJ (28),PM ), PJ~~~J ’ )4~~()

• 9 (PJ (2c),WF ),(PJ(30),ANC 4 ),(RJ (31),PT2 PCC),(RJ (32),PTD I, ~ J I ~~O420
9(RJ (’3),Tfl ),(PJ134),Pfl ),(RJ (35),KOIA ),(RJ (36),PT4I ), QJ T ’ 1 04 3 0
X ( 9 J (  3 7) , PT 4 1 ) , ( R J ( 3 e ) , P142 I ,(RJ(39) ,PT43 ) PJ (N0440

• COMMON / P J T I T L/  T I T L F ( 2 0 )
CflMMfl’~S / T R A J X /  CFNFT ,CFNPQ, A M A X X , A IX X ,M 0 0 0 S , I N f l , F A R MA X , T T 4 MA X , F S (  PDQ J ! ” ~046”
1,10000 • ‘~J f ~j047()

C TA BL E 2 TE MP 91SF ~J 1NO 4R’)
C T A B l E  3 GA M MA “ J T ~~0490
C TA Rt  F 4 OP’ S C O N S T A N T  RJ INOSO0
C TA !~L F 5 BURNER SFVFP ITY TABLE, ANC AND LEAN 810W OUT DJ !~~fl5t 1
C TA Rt F 6 INlET MAP WJINOS?’)
( IFTYP E 0 FOP JP5 FUE L OJ !’,40530
C I FTYP~ = I FOR ~-l fl-4 0 PP P. OP.ON SLURRY DJ P.C064()
C P F A r  ~~~ W R T T F  T I T IE , FUFI ,TABLF S, + 1NPUT DAT A

PA M F I 151 /NAM IRS/ KK,K2, 112, FA Rt , TRIO, TR MFP, I PH !  9J 1M0560
(“A MFL !ST /NAMSPH/ KL,K3, TT4A, FAR2, 08Mb , GAMM EO , CAMHI RJ1N0670
N AMEI 1ST /4IAMCSC / KN, K4, TT4R , F453, ~JTM 05R0

1 G4SLO,G*SMEO, GASH ! QJ !N0590
PA M EL (ST /NAMRSP / NAl, 8SP , COMEFF, R L E A N  ~‘J!N0iS00

~ A M FI 1ST  / NAM INM/  KPT C ,K8, ALP HV , AAM ACH ,A000, AO & C C , P T 3 P T C ,  QJ INO6IO
I ASP FCT , OSHT , OSMACH, NDLJCT , NFRPJG, NRAMP, RJINO62’)
2 TFRNO , TSTAP T, XC , XRI, XR2, XR3 , YR4, Xl, YC, RJ1M0630
3 YP I,  YR 2, YP3,  Y 54 ,  YRANG I ,  YRA NG2 , Y RA NG3 ,  Z MA C HT Q J IND64O
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JP TC=3 RJINO6SO
(FE = I RJ P~0660
IF C 1FTVP F .GT. 0 1 1FF = 3 RJ !N06 70
(F ( ((74.11 .56) .OR . ((24.01.65) I GO TO 66 RJ ! ’40680

57 IF 1 124 .ME . 57 I GO TO 58 PJ 1N0690
(Fl (TA Rt .~~O.0) PFAP(N5,NA M TRS) PJ!M0700
IF1 (TABL .NE.0) DALI DATA2 (1,3, RJI NO7IO
I Kk ,K 2 ,TT2 , FAR I ,T RH 1,TRMED, TRI0,G) RJ !M0720

IF C IPPIN .10. 0 I GO TO 58 RJ 1N0730
C W P ! T F  T F MPF~~A T U R F  R IS E  L IST  RJ ( N 0 74 0

kCMF= 1 PJ!N0750
NTWO=2 RJ INO7AO
NT(’ R=3 PJ I NO77 O
N FOR=4 PJ I NO7RO
CC 2959 M T  = 1, ((2, 4 PJ I N O T 9( )
W R ITE ( N6, 2300 I °J!M0900

23C0 FCRMAT ( // ¶CX ,2€H TFM PFRAT URE RISE DAT A TABLES 1/ ) RJ I N O R I O
WP1 TF t~~f’,23LO ) NONE , TT2 (NONEI , NTWO , TT2 (NTWO) ~J1N 0R?0

2310 F’~R M A T (  10X81 ’SURTA PIE , 14, 5X,6HTT2 = , F7.2, PJ INOS3O
1 35X 8 HSU RTAP LF , 14, SX, 6 HTT2 =, F7.2 I PJ 1 NOR4 O
~R I T F C N A , 2 3 l 5 ) 9J1N0960

2315 FORMA T( 9w4I~FA R1,8Y4HTRtO, IIX 9ITRMED, IIX4HTRH(, ‘~J!N0P60
1 !8X4#4FAR 1,RX4HTRLU , I1X5HTRNED , IIX4HTRH I I QJTN0 870

((( K = M A X O  C K K ( N O N E) , K K ( N TW O ) ) PJ I~’J08RO
W R I T F ( N A , 2 3 2 0 )  U FA P L( N P N E , l) ,  TRIOINON E ,Ti , TR M FD( ( ’~CNE ,I), QJ ( N08 °0

1 TPH !(NUN F ,!), FAP1(NTWO ,T ), TRLO (NTWO ,I), TRM Ffl (P~TWfl,H, PJ 1N0900
2 TR fi((’~T).~fl ,1) 1, 1=1, !KI( I Q J INOQ I O

2 3~~0 FORMAT ( SXFIO .4 , 3F15.4, IOXFIC.4, 3F15.4 ) PJI~~0~~2 O
IF C ~2 .LT . NTHR I C A L L  DAGE QJI’J0°30
(F C ~~ .LT . NTI-P ) GO TO 2999 RJ 1’~’O940
hPITF (NA ,A3?~~) RJ P4095O
w Q ! T F C N A , ? 3 1 0 )  NTHR, TT2(NTHR), NFOR , 112(NFOR) PJTN0~ 60
W 0 ! T ~~U’6, 2~~l5 )
1K K MAX ’) ( Kb( ( NT (4R) ,  KP( ( P40 0R ) ) 0JT N0 9 ° 0
~ (‘1TF (~~’~,2320) ((FA P1(NTHR ,1 ), TRLC (NTIIR ,1), TRMED (NTHP ,1), PJIN’)090
1~ I4f (NT~~~, f ), F491 (NF OR ,fl, TRIIflNFOR ,1 ), TRPFPUF0~~,IJ ,

7 TDPJ ((~~FCR ,I) I, 1=1, (((K ) PJIN1 ’)10
?~rNF=NrNFe~4

• (‘, TW [ 1=MTWO +i, DJ~~4j(~~)
NT H~~=NT)- P 44 PJ INIO4 0
NFOR =NFflP +4 ~J 1N lo6 0
C A LL P A C E  “J l N lObO

2Q9~
) C C’4 T IMLJF RJ (N1070

~~ I~ I 114 •N f .  58 I GD) TO 59 °JTNI0PO
IF( ITA P I .FQ.0 )  P E A O ( N 5 , NAMSPH ) RJ TN109 f l
(El I TT ABI .~-F.0 ) .A N D. ( IFF.EQ.3)  ) CALL DATA2 (1,IFF , PJ !Nl1C’0

I K1, K~~,1T44,FAR2 ,GAMHl,G*MMFD,GAMLO,G ) R J T N I I L O
T F (  I ITAPI .NE.0 ) .A N O .  1 IFF.EQ.L)  P CALL DATA2 (1,IFF , ~•ItNI12 0

1 K L , ( ( 3 , T T 4 A , F A R 2 , G A M IO,00 I ,002,G ) PJINIL3 ()
I~ C (PRIM .10. C I GO Tfl 59 RJ !N1140

o W P !TF SPFCIFIC (‘-IFAT LIST R J IMLI’ 5 ()

NPNF I RJINII6 ’)
NTWO=2 RJINII 70
MTM P =1 RJ Y N I I 9 ( )
NFOP 4 P J T N 1 I Q O
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DC 3S 5 5  M( = 1, K3, 4 RJ IN1200
W P I T F ( N A , 3 3 0 0 )  PJ (M I?1C)

3300 FPRMAT ( II 50X, 25MSPECIFIC HEAT DATA TAB LES // ) P J I N [ 2 7 ( )
wR ITF (P’A,3310 ) NONE, TT4A (NONE), NTWD, T T 4 A C N T W O ) P J 1 N 1 2 3 O

3310 FPRMAT ( 9x8 (4SIJBTABLE, 14, 5X6HTT4A =, F7.2, RJ (NI2 40
I 35X 81-’SUBTARLE, 14, SX6HTT4A =, F7.2 I PJ !N1?50 -

-

W RI TF I PJA, 33 16 ) ~JIN12 60
3315 FORMATI 9X4~~FAR 2,9X5HGAMLfl, IOX 6HGAMMED, 9X5HGANHI, ~J!N1270

I 17X4~-’rAq2,9X5HGAMLO, 1OX 6HGAMME D, 1OX5 HGAMH I ) (‘J !MI2P0
(VI = MA YO C KI (NflNF ) , KL INTWO I ) RJ !M1290
wPITF (NA ,3320) f t  F4P2 ( NONE,U,  GAMIO INONE,!) ,  GA M M EC ( NCN E , I ) ,  PJ1M1300

1 GAN HI(NONF ,1 ), FAR2 (NTWO,IP , GAMIC (NTWf],I), GAMMEDCN 1WC ,H, PJ1~413 10
2 CAMH!(NTWU,I ) ), 1= 1, IKI ) ~JtN1 320

3320 FCPMA TISXF ID .4, 3F15.6 , IOXF1O.4, 3F15.6 I RJ 1N 13~ ’)
IF 1 K3 .11. NTHR I CALL PAGE ~JTMi140
IF I ((3 .LT. NTHR I GO TO 3955 PJ (M!350 -

W PjTFI ’~6,6325) QJ 1”IIAO
WPTTF (N 6,3310 ) NTI-~R , TT 4A (NTHR I, NFOR, TT4A (NFOR ) ~JI’41310
W PITF(NA, 3315) QJ !N1380
WI. = MA X O ( ((IINTHR ) , KL (NFOR) I PJ !M119)
WPI TF (NA,3320) (I FAR2 (NTHR ,T ), GAMIO (NTHR,1), GAM (’FO(NTHR ,I ), QJTNI400

1 CAMI-1I N IHR ,t ), F A R 2 (NF OR ,f ), GAMLI)(f’4FOR,1J, G4M~’Er)(NFCP ,1 ), ~J1Nl41 0
2 CAMP-41(N FOR ,T) ), 1= 1, (KI I PJ1N14?0
NDN F=Nfl PJF+4 “J !N1430
NTWO=NTWO +4 ~J 1N 1 44O
NTHP=t’4THP+4 °J I’~l4SO
M~fl~ =NFflP+4 QJIN146O
CAl l PACE ~JIM1470 

-

355C) CCNT T NLJE ~.l TN I400
¶9 IF 1 174 •fJF. 59 1 00 TO 60 ~J (Nl 4gr)

IF I I T A PI .EO .O ) RFAD INS, NA MG SC ) ~‘JT N15Dr)
(Ft II TAB L .NF.0) .AND. (IFF.EQ .31 I CALL DATA2 (1,IFF , ~~l INl 5 11
I KN ,K 4 ,T T4B ,FA R3 ,GA S H I ,GA S M E D, GA SIO,G) ~J ! N I 52~
(El I (TA13 1 .NF.0) .AND. C IEF.E0.l) ) CALL DATA2 (1,IFF , RJ !N1 530

1 K?- ,K4 , TT4 B , FAR 3,GA S LO, G G I,GG 2,G) RJ ! N 1 54 0
(F I ( PRI M .LF. C ) GD TO 60 QJ I ’~16c r)

C WR I TF GA S CON STAN T LIST “JI~~15(,0

~J1N1570— 

~TW fl=2 “JTN158’)
IN 1590

NFOP=4 PJ~~N 1600
00 4999 M 1=1 ,K4,4 ~J TNl6Ifl
w PI T FCN 6,4300 ) PJ1M1620

4’C’) Fr~RMA T ( II SOX, 24HC,AS CONSTANT DATA TABLES 1/ 1 PJ !N1630
W P ITFI N 6,431C ) NONE, TT4BINONE ),NTWfJ, 1T48(NTWO) ~~(P~l640

4 ? !’) FOR~’ A T (  ox qI’ S URTAPIE,  14, SX6HTI4B =~~ F7.2, ‘~J I” Ih60
1 35X 8HSUBTAB IE, 14, SX6H IT4 B , F7.2 I PJ1NI~~o0

WP (TF (NA,43l~~) ~ J ! N 1 67O
43(5 FOQMA1( OX4MFAR3,IOX5HGA SLO, IOX6HGASMEO , IOX5 HGASHI, RJ I M L 6RO

I 17 X4HF~~~3,10X5h1GA SLfl , 1OX6HGASMED , 1OX5HGAS MI )
(((1 = MA YO t KN(N1)NE) , KNINIWO) I 9J1N17’)()
w °ITF IN 6,4320) Cl FARI(NONE, I), GASLO (NIJNE,I ), GA SPED(NCNF ,1), R J ! M 1 7 1 1

1 CA SI4IINO PJ F ,T), FA P3 (NTWO,II , GASLO (NTWO ,I), GA SME CCN TWC, T ), RJ1M1770
2 CA SHI(N TWO ,!) ) , I=1,IKL ) PJ ) M L 7 J O

4320 FrPMA T I SXFIO .4, 3F15.4, IOXE IO.4, 3F15.4 ) R~~(N174’)
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IF I K4 .LT. NTHP ) CA LL PAGE RJIM175O
IF C ((4 .11. ~J THR 1 00 TO 4999 RJINI76O
WPITF (N6,6~~?5) ~JINI770
WPITI (f’ Ey, 4310) NTHR , TT4R (NTHR),NFOR , TT4B(NFCR) QJ (N1780
W PITF {N€, 4315) °J !M1790
IKL = MA YO C I (N(NTHP ) , KN(NFOR ) I ~ J I M 1 8O0
WRITE (N6,43201 (C C8R3 (NTHR,11, GASLO(NTHR ,1J, GASWED (NTHR ,1 ), PJ IML BI O

1 CA SH IIN TI-1 R ,j ), FA R3INFOR,I ), GASLC INFOR ,II, GASMEC (NFP R ,I ), RJTN1R 2O
2 C A S N 1(NF OR , 11 1 , 1 1,lI(L 1 PJ (N19’30

~CNF=NflNF+4 PJ1N1840
P~TW fl NTWD -g 4 RJT”J15 50
NT (’4R=NT (-R+4 ~J ! N 1 R 6O
NFOR =NFOP+4 °J 1N1870
CAL L PA C F (‘JINIBRO

4cc’) CCNTINUF (‘J1Nl~~90
A’) IF C 17 4 .ME. 60 1 0(1 TO 61 ~J ! N 19O0

P~~8T) INS , NAMRSP I 9J1N1910
IF C IPPIN .10. 0 I GO TO 61 ~J!N192~

C WRIT E 8U~ NFP SEVFR1TY LI ST

~P!1E I ~6, 5100 1 R J 1~.J1Q4()
5 1C 0 ~COM .AT I /// 15X .7AHB UPNER SE VERITY DATA TABLE ~/ PJ (M195O

I / I 7X3HSSP,OX6HCOMEFF ,IOX5HRIEAN / )
WP !TF I ~6, ¶200) C C BSP (N I),COMEFF IN II,RIEAN IN I ) I, N 1= l ,NR 1 I P-J 1N1 97’)

5200 F~~~MA T SX , FI 5.2, 015.4, F15.5 I °J!N1980
CALL PACE

A l rr~1T(Nt ,F PJ!N200’)
(F (C 1?4.NF’.61).AND .(114.MF.62J1 GO 10 62 ~J ! M? 010
N PA M P  = NR A M PX PJ1N2 0?1
(‘FAD INS,  NAMI NM ~ ( ‘J IN?’ )30
XIM flP C IA) OSMAC H
N Q A M P X  = NRAM P QJT’42’)50
IF C !PPIN .1 E. 0 1 GO TO 1111 PJ tN2” )f,O
(F C (TYPE .FQ. 1 1 WRI TE I NA , 545 ) ~J1N207O
IF ( IT YP~ .FQ. 2 1 WRITF (N6, 546 ) (‘J1M208’)

¶45 Fn~ M A TC ///LOX ,28 (-RFLLV INLET DESIGN RE QUESTED ) PJTN2090
546 rCO~~AT (///1CX ,3tHflUAL AFT INLET DESIGN REQUESTED I t ’J1M?10~)

W~~IT F( ’A , ssc ) NPAM P, OSMACH , DSHT ~J T N ? 1 l 0
r C ~ ) froMAT( 20Y ,0P~RA M PS — , 110/ 20X,R H M A C H  — , F10.3/ (‘J1N2120

I 20X ,Pl- t LT — ,FIC.0 I/I I
C W P I TF INL ET SI1JNc TERM S r~J ( Pj 7 ~~~4~~

W P!TE (~ ’A, 57 0) A SPFCT ,ZMACHT ,N DUC T ,NFRNG ,TFRNG ,TSTAR T , PJT N215’~
1 X~’1,Y R I , X R 2 , Y R 2 , X P 3 ,Y R 3 , X R 4 , Y R 4 , X C ,Y C , X T  RJ 1N?16 0
WP ITF (~~P’- ,5 7 l P V P A N G l ,  yR *N02,YRANG 3 ~i1N217’)

5 7 )  FCPU A T ( / / /  A O X 6 H A S P F ( T , r l’).4/ 4 0X6 14ZMA CHT,F 10 .4 /  ( ‘J P’J 2 1P0
1 4Ow6~~’DLJrT ,(IO/ 4OX6HNFRNG ,TIO/ 4OX6HTFRNG ,El0.41 QJIN ?100
2 4OX6~-TSTA RT ,F1 0.4/// 4OX3HXRI,F13.4, SX3HYP1,F10.4/ P J ! M? ? 0 0

3 40 X 3 1-YR 2, F 13.4,  5X3 HYR ~~,F10.4/ 4 OX3 HXR3 , F13.4, 5 X 3 I Y R 3 , F10 .4 / PJ IN7 ~~1O
4 40X31-XP4, F 13.4, SX3H YR4,F1C.4/ PJ !N2?20
S 4OX2HYC, 01 4.4, 5X2HYC ,F11.4/ 4OX2HXT,F14.4///I ~JTN 22 30

571 ~P~ ”~~T (40X6PYRANG1,F10.4/ 4CX6HYRANG2,F1O.41 4OX6HYPANGI,FlO.4) RJIN??40
1 1 1 1  0DM1 IN IIF PJ (N2?5 ()

IF 1 176  . M E .  A 2 I GO 1(1 660 RJIN?260
K T F L = l  RJIN7?70
C P ’L t fl P ’T fl ?CKT F I ,J PT C,KPTC,X8,A IPHV,AAMACH ,4000,AOACC, PT3PTC,G1 PJ !N~~2P0

¶~~1 C f l N T  l~ lUF PJ IN’) (V ~
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(F ( IPRIN .LE. C I GO TO 62 PJ (N2300
C WRI TE TNt~~T TMA P — CR IT ICAL PJ (N2310

NONF= [ ~ J I M 2 3 2 O
NTWO=2 PJ I’J2330
NTHR= 3 RJ (N2340
NFOQ =4 PJIN?350
CAL L P A C E  RJ !N7360
CC 6999 M I=1, K8 , 4  RJ TN 23 70
~P I T E ( r ~’ A , 6 3 o O )  PJ T M ? 3 8 0

63C0 FCRMA T ( // 45X, 20H11’LET MAP — CR ITICAL // P °J!’12390
W C IT F C N6,631C ) NONE ,ALPHVINONE) , NTWO,ALPHV(NTWO) RJ !N2400

6310 FrR?~AT C 9X,8~~SURTA BLE, 1 4,5X6HALPHV= ,F7.2, (‘J!N2410
1 35X ,8HSURTABI F, (4,5X6HAIPHv= ,F7.2 / P PJ!N2420
WPITF(N6,0~~15) PJIN?4’0

6316 FORMA T(SYAHA A MA CH, PY 4HADDI),I2XSHAOACC,9X6HPT3PTC, PJ1M2440
1 1 5Y6HAAMACI’i , PX4HA000, I2XSHAOACC,9x6HPT3 PlC I RJ 1N2450
IKP T = MAYO ( KPTCINONE ), KPTC (NTWC) ) RJ1N2460
W PITE(NA,~Y’2C) I C AAMACHINr3NF,U,ADDD(NONF,fl,AOACC (NOI4F,U, PJ1N2470

I PT3PTC (NONF,1), AAMACH INTWO, (), A000 (NTWC,I), AOACC (NTWO,t ), 9J1N2 4R0
2 PT3PTp (r~Twp ,1) 1, (=1, (((PT I RJ!N240’)

6320 FC R M AT (S X F 1C . 4 , F 1 5 . 5 ,F 15 . 5 , F 15 .5 ,  1OX F 1O.4, F15.5 ,2Fi5.5 I PJ T ’ p2 5 00
(F I ((8 .11. NTHR ) CALL PAGE PJIN?510
IF I KR .11. NTHR I GO TO 6999 0J1N2520
WP I TF (~ ‘6, 6325) PJIN25’O

6 3 2 5  OORMA T ( f/f/f I c7JIN754O 
—

WPTTF (P’A , 6310) NTHR ,ALP HV(NTHR), NFOR ,ALP HVCNFCRI (‘J T’~?55O
WP(TE (I~6,63IS) QJ IN?560
((( PT = MA X O ( K P T C I ~~T HR I ,  K P T C C N F O R I  I ~J I N?670
W D1TF ((’6,6320 ) C I AAMACH(NTHR,U ,AODD (NTHR,II, AOACC (NTHR,I), RJ !M25R0 

-•

I PT3P Tr (~~TI-~P, 1I , AA MACH INF OR ,I ), ADDD (NFOR, !I, A OA CC (NFCR ,1), R J I’~’759’,
2 PT3PTrC NFOP ,II 1, 1= 1, (((PT I RJTN 2 600

r,-r~’F = MON O + 4 ~JTN?6IO
NTWO = NTWI) + 4 QJ1N2620

= ~‘T~-4P + 4 RJ( N263 ’ )
NFflR = NFOR + 4 QJ !M2640 —

CA LL PACE ~JIN76 5’)
ASS’) CPNT !~’(~F

62 (F C 174.N 0.63) 00 TI) 63 CJ1N7670
1 IF I I?4.NE .~~~ ) 00 10 64
64 (F C 174 .NF.65 I Gr~ TO 66 R J(’ 17 600
66 crNT1~4uF PJVN2700

• RE Tu RN ~JTN ? 710
FNr (‘J !N272’)

SUB POUT INF SFTU PIIIX ,115,KASE ,IXX, 23 1 SFT (J 0O 10
C PO,M=NU6 (CO,SM ) L.fl.GPFO ,OPY, 3—53300. VFR.2, 06—0q—7 1.FCPTRAN Iv.EBCr SFTIJO’)?0
C TI) PFA C Cn~ PAT 1B1L1 T Y MATRICES SFTIIOO3 (1

C’ ’~~~rN /r~r ILF S/ N
c ,N 6,N7,NIl,P12,N1 SFTUOO4O

1”TF ’~FP*4 73 S TUOO5O —

COM MO (’/rflNl /TNxCl6 ),NCNC PT ,NSSTYP ,TL (30),NICOMA SFTU 0O6O
COMMOP J/SlI /T (TL06I15), T1TLE7I15 ),TITLE8 (14) SFTUOO7O
Ir4TFGFP*? 1C M SET000RO
CPMMIN /ISFT?/KA S ,LBV IX,LA BV IX ,MBV IX ,MA BV IX,NBV ,NA UXV ,IMBV !X (2 4) SF1110000
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1, PAUXV ( 16, 1o),8TC (-4,30) SFTUO100
2, RV T X(24,16),NT(30),LART,M AB T ,NABT,NBT,81I10,10,30) Sr T - _ JO 1L O
3, ICM (1 6,16,IC) SOT 1012’)

CtJMMOP /S13/MINX (7C ),IP I 1O),IC (701,ISI (70),IS2 I 7O) SFTII0IIC )
COMMON /T EMP/JX1170),JX2 (70),JX3 (70),JX4I7O) ,RXI(70),RX2(70), SFT’J014’)

I RX3C 70), RX4 (7C) , J X ( 2 4 1  S F T I I 1 15 0
DATA COMPAT/4HCQMP/ SFTUO1Y)

C ZA ZA ScTUOI7O
CflMMON /C? A ZAfNCPA, !DA 1,IDA2,1043,JZARL ,LZA,M ZA ,ICA (16),IA II6) SFT SO t~~O

1, TITLA (15 ),HFAOA( 37 ),IFMT SF100190
— 2, L 4 1 , L A A 1 , MA t, MA A I , K A I I  3 1 ,5 ) ,V A 1 (  31,12) ,PAO Z A I 7 7  I SFT (J0 200

DIM ENSION PlA ( 7CC) sE100zlo
EQU IVALENCE (NCRA,B ZAIII) SFTUO2?0
CPM M1 )N/PA STAR/K ?ARL ,KZARS SETIJO23O

2CCS FOR MATI IHO ,22HFRROR IN SETUPI AT Ei=F8.2,C6X,5G12.511 SF100240
C** SFTUO25O

• C**  R E A C  BASIC VARI A BLES TABLE AND REC ORD NSSIYP=NVAR ~ 1L (1I = P~~.rF F A . SFTUO?60
1 IY = SETUO2TO

(fiA t = 2010000 SFT IJC)2RI )
K A S E  = I~~A 2 5tT1J0200
CALL RCF3PII(BZA ,LZA ,MZLA,NCBA,KZA RL,(DAt,fDA2,IY ,IXX I SITUO300
NSSTYP = A 1 SiTtI O~~lO
(F I IXX.FQ .C) GO TO 104 SrT 10320
El 1.06 SF100310

103 W RITE (N6,2005) El,IDAI,ID A Z SF1110140
RETURN SFTt (0150

1C4 DO t0~ 1=L , NSSTYP SFTLJO300
ICS 11 (1 ) = V A i l  1,51 SFT’J0370

c s *  S1TUO1R~
• C S~~~(IO19O

(F I 23 .01. C 1 0,0 TO 111.1 S (TIJO400
C cFr~~

)4t’)
C** (O PFA C C OMPATI B ILI TY MATRIX INDEX ~OT’J0420

LI (PNTINIJF SFTU’)43()
- • RFAr (M5,9000 ) NUMT, NUMC

90C’) F~ RMA T( 12X , (7, lOX, IS ) SET 1O ,~~’)
PFAO(N5, 10CC ) T IT LEA , NICI )MA s r T U r ) 4 6 - )

1000 F0PMA T (1~ A4 ,t10) S)-T’)0471
Pl a n  ( Ne , 1000) TITIF7,NC NCPT SFT (JO4~V)

1? ROAD l’- ’ , l 0 O 2 ~ (JX1CI) ,JX2 (I),JX3 (I),I=i,8)
iCC.’ C flRMAT (p(T ’,jX,12, tX,!2,IXJ ) sr~~-nson
( SFT V’510
r PF (”TEPPPFT, FIND DIMENSIONS, STOR E IN M INX, (9, (C S’~~’SO~~2()

rr  (4 1= 1,2
j _  Jyj( (p SFTU014.~
K= JX2C !)
I = J X 3C I)
I F C I J . CT.N( C OIA I .O0 .IJ.1E.0)) GO TO 16 S r r t p ~~ s T t 1
M= (LIV) SOTUOSR ’)

11 (1 )
(F(I M .((l.O).AND .IN.NF.0)I GO TO 13 SF1 106))
u=O SDTUO6IO

L 

‘=0 SFT IJO6 ?i

l~ ‘~I MX (J I= K$I0*$~ +L*10**4+M*l0O+N S O t1 f l i ~,30

— 
IS 1 (JP ~~ 

SFT’J064

- , 
_ _

~~~~~~~~~~~~~~~~~
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~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~
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I S 2C J I = L SFT110650
JR (J)=M SFTIID6h ()

14 IC (J)=N
!F i (J.?~l .CI. ANO . (J.LT.NICflMA I ) GO 10 12 SCT1J0680

S FlU 0600
16 RE A D  (NS,IC1C ) (TITLFR (I ),1= 1,7 ) ,Mx ,(TITLFS (1),(=8,141,V SF100700

101(1 FORMAT (644 ,A1,I5,l’)X ,6A 4,A1 , (5) SF100710
• IF IT 1TLF B (l).FO ,COMPAT) GO TO 18 SrYIJ’)770

ST FP=iA .02 SFTIJO7IO
W PITF (N6 ,2C00) STEP SF100740

2-’)CO FflPM aTI lHQ, 5X,22HFRPPR IN SET1 AT STFP= ,F10.2) SF100750
Is (FIN .EO.NCNC PT) GO TO 20 SF1110760

~TF P=18.Ol SCT (10770
W R IT F CN6 ,  2 0 0 0)  STFP S~~T1 1O7RO

2 1’ I 1= !R (MX) SFTIJO790
12= (C(MX )
l’fl 22 J 1,ti SF1110810

22 (‘FAn (~ ‘5 ,1Ol 2) (ICM (J,K ,MX ),K 1,L2) SFT’10q20
1012 FO PM 4T ( lO X , 1 415) SrTIJOR3 ()

~~~~~~~~~~~~~~~~~~~~ 1,1’ 111 16 S~~T IJ O P4~)
PFT (J R1~ SFT)J 0R50

liii CIi’ITT ’4UF S~~T’J0(’6O
NI COMA = — 1 SFT Ur)070
F’CPJCPT 0 SF100850
P~~TI)PM SrTUOROI)

FN~ SFT(I0000

S(JPP fl (JTINF SETIJP3(IX ,175,XA SS,IPR ,NLI NE,NPAGF,PCCDF ,IX X) SFT’SOR70
o PCM~~~1)6( C C S M ) L .D.GRFG~ RY, 3-533 00. VER .2, 05—25—71.ECP1RAN IV.F PCD SFTUOP8’)
C SU~~Pn 1 JT f N [  P U R POS E .  RFTP (EVE TYPE 2 TA BLFS FROM BASIC TABL E EI LF , SFT’~~)R(’()
C (DISK I I I  ANI) STI1RF (N COR E FOR USE. SFTlO ~~0O
C FDM=N06 ((Ccu , P.K.MCDflt~OU0H 35240C 2/29/72 F_ Iv/EPCr) SFTJ00I~~
C IX = 7’, = I, IN ITIA L SETUP. PRINT IF IPR=IPRI5)= 1. SFT 1~~~2(l
C = 2, PP (NT ONLY, SEE (PR S FT IJ 0 ~~1fl

C (PP = IPR (5) = I, PPI~1T BORDERED TABLE ONLY SFT’l-)940
C (PP = IPP ( S I - = ?, PRINT BORDERFO TABLE ONLY + AUX S FT I IC ) 960
0. (PR = (PR (S) = 3, PRINT BCRDERED TABLE ONLY + AUX + I MR VEX SF1~J0q6’)
C 115 = (JNUSCD 5011) 70
O K A 5 ~ = VA S E  = CASE NUMBER , USED IC RETRIEVF SPECIFIC TARI FS SFTON)R1

• C W X = 0, TAB LFS SET UP WITH NO ERROR S F T I J f l O O~
C = .GT.C TABLES NOT SF1 UP, CR A TABLE NOT FOUNTI SFTJ1000
f IN C C ” M P N/ C S F T 3 /  SC T II 1~)1’)
C KA S E = VASS SF111120
C EV (X( , P = BASIC V A R I A B L E S  I NDEX. S~~T’J1’)1O
C L A F V T X ~~A A D V IX  A PF ABSOLUTE DIMENSIONS OF RV IX . IBV (X,MP V IX SPFCI FIC . S F T IJ I04 C )

C PPV = IRV IX — NAU XV = NO. BASIC VAR IA BLES. 5011)105’)
O V A (JXV= I BV IX — NOV = NC. AUXILIAR Y VAR IABLES SF’~J11 6O
C I~~PV IXI I ) = P FNG TH OF POW ‘1’ IN Bv IXU ~J). 

S FT I I1(17Q
C FA U XV ( , 1= A U X I L I A R Y  TA BL E , TPANSPOSF OF LAST ROWS OF RVIX( , ) SFTUI1R )
C WI TH Ccl i LENG TH S INSERTED IN FIRST ROW. SOTIJI000
C F T C  , , K ) = BOPDERED TAB LE ‘K’ , I.E. LAYER K • SFT ’JIlOO
r 

~T IJ 1 = V LAY E P IN WH ICH ‘JTH’ TABLE IS FOUND (J=I,NBTI. 5rTlj ()1~~
C PBT = NC. OF F3ORDEREI ) TABLES STORE r) (N BT ( , , I. S~~TIJ1I2’)
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O LA PT, MART , NA PT = ABSfliUTf DIMEN SLCN S OF PT. SFTUIL3O
COM MON /N FILES/ N5,N6,N7,Ntl,N12,N1 SF101141)
CflMMfl~~/’~4STAR /K?A PL,KiA RS SF101150

C F A Z A  S FTtJ I160
COMImN /C7A IA/NIB A ,IOAI ,IDA? ,1 0A3,J ZARL,LZA ,MZA ,ICA (t6 1,C4(161 SF1111170

1, TIT LA I1S ),HFA PA (37),IFMT 50101180
2 , L A I ,IA A 1 ,MA1, MA A1,K A 1 ( 31,5),V4i ( 31,12) ,PAD Z .A(77 I SF10 1 190

DIMENSION BlA t 700) 5011)1200
EQUIVALENCE (NCBA ,BZAC [)) SF1111210
COMMON /CS FT3/KA SE,LRVIX ,LA RVTX ,MR V IX ,MABV IX ,NBV,NA UXV ,!V RV IXC2 4 ) SF1IJI’?O

I, RAL J X V ( 16, lO ) ,R T C I 4 ,3 0 )  SFT (J I?30
2, PV1X (24,16),NT(30I,LABT,M A R T ,NABT ,NB T,BTCIO ,l0,30 ) SFT’J1240
3, XXX ~~(128O) SE11i125 ()

CIM FNS ION VI D I 3O ),PCODFC2C),IDLM(1,j) SET’1l261)
DATA ‘JID/30~~O/ SF101271

20C5 FOPMAT(IHO ,22HFPROF IN SEIUP3 AT El=F8.2,(6X,5G12.51) SF101280
2006 F]RMAT (6X,27P1N SETUP3, TABLE NOT FDUNDZ (6X,5G12.SII SF1111290
2CC? Ffl PMAT C /6X , 7HIM BV IX = / (AX,10G12.5) P SF10 1 300
C” SF1111310
C~~ INITI AL IZE SF101320

I (X X = C S~~1l1I1v’
(~P TI) I 2, 4 0)  , I X  SFT’J 114’)

2 KASF = KA S S S~~TUI150
V A S E  = 1flA2 SFTIJI36O
I A P V 1 X  = 24 SET IJ I37’)
M A R V IX  = 16 SFrlJ11q ()
(A PT = t O  SF1111390
MA R T = SFT~)I40O
MART = 30 SrTljl4lO

~RT = 0 SF1014?)
I~’BV = 0 SF101410
CO S I=L, N A 1 3 1  SFT !1 144 0

8 NTI () = I 5011 (450
C~~ RE AD BASIC V A R I A B L E S  INDEX AND STORE SF1111460

101 2OIIiCCO SF 111471’
(T RAN S = 1 5C11114Q0

IC (Y = 3 SF101490
(XV 0 S~~T (J1500
C A LL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ KASF ,IY ,IX Y ) SF 11 151 0
IF (IXY.F’).C) CC 10 12 SFTIIIS? ()

IF I N L 1N~ .i~~. AC ) GO TO 1000 SFTIII53 (1
CAL L PAG E crTtI L s 4l
r’~PA C F NPA CE + I S F1 116 50
NL (Nr 5’ SF10156’)

1CC” CONTINUE 5FT11157r)
IF C (PP .LF. C ) GO TO 1234 SCT II 15c~’)
wP IT~ 1 N6,2CCA) ID1,KASF SFTUI6Q )
ML (NO = NI INC + 1 SFTU 1600

1274 CONTINUE SF101610
IF I ITR ANS .FQ .1I RETUR N SrTUlh2,)
(XX = ( X X  4 1 SF101630
CO 10 24 SF101640

12 CII 10 (14,26) , IT RA N S  SF1111651
(4 1’~V ( ~ = L A 1 c~~T (J166~)

MBV (X = M A L  S11111670
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DO 16 I= 1,L PV 1X SF101680
I~i PV 1X (I ) = VA 1 (1,5) 5F1’J[690
ro 1A J=1 , M R v Ix  SF1111700

16 PV IX (I,J ) = VA I (1 ,J) SF1111710
C” IPA NSFFR A U X I L I A R Y  V ARIABLES SF101720

DO l~ I = 1 , L RV IX  SF1111710
IL = I SF1’J 1740

IF C K A 1 ( 1 , 5 ) . L T . 0 )  60 10 19 SF1111750
18 CONTINU E SF1111760

(1 = LBV IX SF1111770
1. CrNTINUF SF1111780

I = IL — I SF1111700
NPV = MAX O( O, I ) SF101800
M A UXV = L R V IX — NRV SFTIJ1S1(1

- - IF C NAUXV .LE.  C I GO TO 5678 S~ TU1 52(1
riO 21 J= l ,NAU XV SFT’J1830
I~AUXV ( 1,J) = —1 M BV IX (J + MBV ) + I SF10154 1)
K BAUXV ( I,J I + .001 SF111 155
on 21 T=2,K SF101860

21 PAUXV( I,J) = VAI (J+NRV, I— i ) SF1111570
Cit FILl. 3~~cIM BORIERFO TA RLFS B1( , , P SF1111850

5678  CO NT INUF S~~101890
(TRANS = 2 SFTUI~’1)0
K = 0 SF1111910

24 K = K + 1 SFT’1192’)
IF (K .OT.NAB T) C,fl TO 32 SF1111011
101 = N (O(K) SF1111940
I F C 1C1 .L1.OP GO In ~~ SF101050
Co TI] 10 SrTI,1960

26 NBT = V SFTU LO71)
NICK I = K SF101950
L = VA il 1,1) + .01 sFT’) iqq r)
M = Mf l D ( L , 1 0 0)  SFT ( 1?O0’ )

= I / 100 SET’J?Ilfl
CO 28 1=l,L SF10202’)
C~ 25 J=1,M S FT I I 2 IIO

25 PTU,J,KI = VAIU,J ) 50111204(1
r° 29 1=1, ’~ SrT I ,2050

29 PTC( I,K ) = CAI ’s*1) SF10206’)
CO TI) 24 SF10707)

3 2 IF I (PP. FO.0) RETUR N 501112081)
C~~ 

SFT IJ709 I )
Ot t  WRITE BCP I)FPEC TABLES SF102100
40 K = 5 FT 1J 7 1 11 )

42 K = K + 1 SFT!J21?’)
(F IK .CT .NABT) G’l Tn 44 SF102131
VT = M I lK) SFT(J?140
IF (KT.LF.01 0.0 TO 42 SF1112150

= ~TI1, 1, KT1 + .01 SF102160
= MC D (L,100 ) sf1112170

L = I. / 1CC SFT IJ21BO
C A L ,  W M A T 2 (2 , I DU M ,pT , L A B T , M A R T , N A BT ,L ,M,KT ,NLI NE,~~rAGF,P C nnE,  SF10 2100

1 6OHBI1RCFRED TABLE FROM SETUP3 — PGM*CGSM P SF1112200
On TI 42 SF102210

C$$ W R ITE AUX!I (ARY VARIABLES SFT’12?70
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44 IF I IPR .LF.1 ) RETUR N SF1112230
V A R  = c.o SrT02240

CA LL WP (TPXIB4(J X~~,M 4BV IX , 1O,MABV IX ,NA UXV ,VAR ,IXY, 1¼1 (NF,NPAGF, SF1112250
IP000F , SF1112260
2 A3 I~AU X IL IAR Y V AR (ARIFS AND RANG E S FROM SETUP3 — PCM=CGSW I 5 F T 1J 2 2 7 0

IF C IPR .LF .21 (‘ITUPN 501112751)
W P ( T F  C N 6 , 2 0 C 7 )  I M R V I X  S rTJ 229 0

P FT P I RN SF10 7300
END SF102110

c ( R f ~p (JT IN€ SOR1CM S~IR1 0010
0 NI JK .CM_ 0r,SM P.K.MCPflNOUGH FIV/EBC P) 10/18/73 SOPT0O2O

-: - C SO Q T OO 3 ()
CC1 PMCM/CI)N1/INXII6 ),NCNCPT ,NSSTYP ,I1(30),N1COMA SO~~T004O
COMMI) N / C S F T 3 / K A S F , L BV IX ,LA B V ( X , MBV !X, MA BV I X , N B V , N A U X V , I M R V I X ( 2 4 1  SC P10050

1, B A I J X V I  16 ,10) , B T C ( 4 ,3 C) S I) QT OI6 O
2, R V IXI 24,16),NT (30),LABT,MABT,NABI ,NRT ,RT (13 ,10 ,30 ) 50210170

3, XXXX ( 1250)
DI MEN SION Irl (2CCC),1D2 (2000) SC2T0190
000IVAI ENCE IBT(1J,ID1(1)),(10L (200t1,T02 (1I1 S0210100

CflMMUN/ F ( L L F -~’G/ KO N P L ,KS AVP L , KO N B S SI)R10110
CC’~MflN/ (Nlr1(J12/Jf’1?,NP12,NB12 cr51012 ’)
I N T E G E R Z I P , Z C O P E , Z 1 , l 2 , Z 3 , 14 , Z 5 ,Z 6, Z 7 , Z 8 , l 9  SCR1013’)
CnpjMn~~/INntI T/NLtN F,NpAGE,pConE (20),Pl( Sc (n ,XM ISCC 7I, 7(P ,1rrDF 1 lq)sr RTo14’)

1, jpAs~4 (2op, rpASl-(2o1,rp(R1,Ir (8),nuM (8),IDUM(8),NFLAG,N FL AD,2 50510150
EO t J I V A L F N C F  ( l c n n E ( 1 , ,z 1 , , (Z c r r n E ( 2 ) , 12 ) , ( Z C O D E ( 3 ) , 7 3 I  S~~R111hC)

I , 7 0 0 r F 4 , 7 4 ) , ( Z C O D F ( 5) , 7 5 ) , ( Z C O f l F ( 6 ) , 1 6  51)210 170
2 ,I7COOE (7),77),IZCI1DFIBI,Zq),(lCflflF I9),70) 5f l UT l~~~~0

C1M l
~flN /L FvFL t/NSYS1,EFFI2OO0 ),CflSTI200O),NSYS(20OO),NLEVT , S’1~ T01Q ’)

1 MSTPP (99),EFFL (2000),CCSTIC2000) ,NSYSL (2000 ) 5’~~10700
CCMM IIN / ‘-JF (LES/ N5,N6,N7,N11,N12,N1 SOQ TO?lO
COMMON /S CRFFN I NLFVFL ,LTM1,LTM2 ,IEVLOP,NCCNOP, NUT74I 4) c”QTO7?1
COMMIiN/SVL/MCODE(6 ),NCODFS,NCONFC, S0°T0231)

FC’II VAI Er -CF (KAS F ,KAS), (NCONFG ,JCONFC,) Sfl”TO’4)

r 1~IrNsIr’~ TAPF (100) SflR10~~ ’0
F Q I I (V A L FNC F C T A P E I 1) , NCON XX I, (TAPFI 2), WITCh ), Sfl~~r1l270

1 (lAP E l 3), UWING I , (TAPF ( 4), RCR ), cr ’ PT 0? Hc )
3 (lAPEl 5), ACR I, ITAPF ( 6), VCR 1,
4 CTAPF( 7), WORTH 1, (TAPF ( RI ,  W TA I L  I, cfl~~TC)101
4 ( IA P E (  9) ,  511 I, (T A P F (  10) ,  A lL ) , Sfl~~T0 110 —

( TAP E 1 11), VLL ) , (TAPE I 12) , CFP ) , S r R T O  ~?O

A (lAPE l 13), PIMA SS I, (TAPE C 14), PLIT ), Sf l~ T0310
7 (lAPE l 15), RANGE ), (1APF ( 16), F f l R C E  1, S f l 9 T ’~~ 41

9 (lAPE l 17), SUSW I, (lAPE l 18), SIJSL ),
( lAP El 19), S F118 I, ( T A P F (  20) , W P R O P S  ) S05T 0 360

EDU IV AL Fr - CF (lAPE l 21), 800W 1, (TAPEI 22), 8001 I, 50210170
P (TAPF( 23), WPROPR I, (lAPEl 24), xLTrT 1,
C (TAPF ( 25), WIH I I, L TAPF I 26), W1H2 1, cr~s103q0
o 1 lAP E l  27 1,  WM ) , (TAPF ( 28), XLM ) , SII PTO4 00
F I TA PfI 25’), WP ) , (lAPE l 30) , P E X L T  I, S O R T O 4 I O
F (TAPF( ii), W (NEQT I, CTAPE( 32), PMF ), 51210420
C (lAPEl 33), WN 1, ITAPE I 34), WPOVWC I, S~~RT’)430
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(TAPF( 35), XLPS 1, (lAPE l 36), WPROPI 1, S’~RTO44fl
I ( T A P F (  3 7 ) ,  XL T F I, ( lAPE l  38) ,  WF I, S0 PT 04 50
J I TAPEC 39), XITO X I, CTAPE ( 40), WOX ), SC210460
V ( l A P El 41) ,  W FTA N$( I, ( T A P F (  42) ,  W C X T P K  I, S’~~T 047O
L (TAPF( 43), XLIP ), (TAPF ( 44), W1P I, Sl~R104q0
M (lAPE l 45), ACA3 I, (TAPE ( 46), HC ) S0Q1O490
FCUEV A L FNCF (TAPF( 47), WISP ), (lAPE l 48), A543 ), S~~PTfl50()

1 (lAPE l 49), WC I, (lAPE l 50), WFMR 1, SPRTOSIO
2 (TAPF ( 51), A 6A 3 I, (TAPF ( 52), WT INL T ), SPRTOS?0
3 (lAP E l 53), WINOZ I, (TA PE( 54), AC I, SOR1OS3O
4 (lAP E l 55), XLF ), (TAPF ( 56) , COC I, S1~2b0 54fl
S (lAPE l 57), CIA I SORTOSSO
FCUIVA L EN C~E C TA PEI81), AWING), C TAPE (82), ATA IL I, SCIRTOS 6 ()

1 ( T A P F ( P 5 ) ,  WWH I, C TAPEI R6), WGC ), SOR TOS7O
2 I TAP F IR7 ), 111AM ) SOPTOSRO

C cnQ locnr)
VOL = K S A V P L  50210600
C~1fl~’ = P’INO I KOL, NCONFG )

IF INCC r~!.r,T .0) GO TO I C 50510670
W P ITF C N 6 , 3 0 0 8 )  VA SE SPPT O61O

3009 F O P M A T I 6X , 12 1 - C A S F  NUMBFR= ,112 ,26H , NC CONFIGURATI ONS FOIJVD I SrOTO64O
PFTURN 50210650

10 CONTINU E SPRTO66O
WTM I=FL PAT (L IM II
WTM?= CLCAT(LTM2 ) SORTO6PO
( F  C NL FVEL .11. 1 1 r-4LEVE L = 1 5f l RT06~~t)

NI OFL = 1
CALL PAC F SflP1071’l
W P (IF C ‘~6, 55 17 I 502 1072 0

5517 FCRMA T (/// ~ X ,34ICONCFPT WOR TH COST LENGTH RANGE , cr510710
I 3X 34H209 PRI [11AM MW /H WEIGHT VCR ) cnp~ 074ç~

DC 100 (CON = 1, N C ON S~~~TO7SO
J1112 = ICON SPRTO76O

R E A D (r- 12’J012) TAPE 5 f l21077Q
r-%I SY5I ICON ) = ICON S~~5l1)780

C’)SI( I:nN )=1APE 1100) S1~~T 07 r 1
XCOST TA P F( 100) Sf l p y 1’q r~rl

FFF ( ICON )- I WTH I*WTM 1 + W1H2*WTM2 I / I W TMI + WTMZ I SOPTORL 0
WPRT~ = FFF ( ICON ) S1)2T0520
NL (MF = NL I NF + NI DEL 50P1053I)
IF ( NI INF .LT. 50 I GO TO 3017 SrQTOR4O
(A l l PA C F  cn~ rn~~~o

• MINE = N LTN F + NIDEL cl”21056Q
W R I T E  I ~~~~~~~ 5517 ) SPPTf)570

30(7 CONTINU F S~~5T0°P0
NOONOG = ICON SflQT08~~0
W PITF(r - ’A ,551 8) NCONFG,Wr!R 1H,XCOST,XLTOT,RANGF ,R C R ,

I RI , , D I A M ,WWP~,WTTt1T,VCR 502100(1
5515 FCRMAT (SX,1~~,F8.2,F8.0,F7.1,3F6.1 ,F 5.1,F6.0,F8.0,F 6.2 I SflPTO0~ Q
11)0 (I)NT INLJF

P’-SVST = NOON 50510040
NIFVT = NLFV~ L 50510960

C All LFVOM 50511)060
502100 70

C r(JTp~J T FC~ TOP LEVEL CONFIGURATIONS SORTO9PO
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( F (  I lFVL I~~.t F .0)  .1)5. (NCONOP.LE.0) ) GO 10 2200 SC15T0990
C irp IFVIOP E FVFLS CR TCP NC ONCP CONFIGUR AT IONS SCR1L000

(COUN T = 1 cflRTIoIo
V I  = i 50511020

= I FVLOP S0P1I030
I’~ C LFV L OP .0.1. NLEVT ) 10 = NLEVT 50511040
DC 2100 1 = 1, 10 SI RT I 05O
1 (2 = N S T C P ( I )  SO RIIO6O
CO 2050 K = 1(1, 1(2 S0511070
(ALL PA CE S~~PT 1O8Q
K? = NSYSL (KI SIRT1O9O
J012 = K? SO RTLIOO -•

W P I T F  I N6, 5519 1 I 50511110
5510 FO R MA T I 1/I lIX,BH*****$** / 2X5HLEVEL, 4X1H*, 15, IXIH* P S0511120

l x x v  = 1 S P R T L I2 1
CALL 1-AC KCM ( lxxv , KCCNFG, Vi P 50511130

C 50511140
IF I ICO (1N 1 .GF . NCONOP I GO TO 2200 SOPTIISO
1COL ~1T = I 3UNT + I S)~~T 1160

2C~~
() CONTINUE S C RT I 1 7 O

K )  = K7 + I S~~RI11R0 - :
210’) CONT INu E S OR T I IO O
22 01) CPNTINUF SORTI200

C PUTP IT SU M MAR Y DATA BY LEVEL 505112 1)1
(COUN T = 1 Sf1511202
1( 1  = 1 50211201
IC ‘4L EVT S~~DT12fl4

— 00 4100 1 = 1, [0  505 11205
1( 2 N S T O P ( I )  5flRT120~
CAL L PACE 50511707
W P ( 1 F ( N6 , 4 9 1 1)  I 5051(208

4911 FOQMAT( /// 101 (171-SUMMARY FOR LEVE L , 15 1 50511209
W PITE(NA, 5517 ) SPRTI2IO
rr 4O~~O K = KI ,  1(2 ~~ 5 ’ t ? l 1
1(7 = NSYSI (K) 50RT1212
JD12 = K? 50511711
RF A rCN 12’ J 012 I TA P~ ‘Y’2T121 4

1 - WTI~1 * W T M 1  + WT H2*W T M2 P / I WT M 1 + W 1M2 ) S OR T 1215
X m f l S l = T A P F ( i0O) S

~~
P
~~12l ~p~Cfl~J X * = T A P F C  1) 5~~Q T ( 7 [ 7

WP I1 0lr--A,55lP )N CCNXX ,WOR TH,XCOSI,XLTOT ,RANGE,R C R ,RL I, DI AM ,WW I.l, SC~~ 1 ( ? ( 5  
-

•

1 WTT flT ,VC R çrc~y (71g
4CE0 CONTINUE cr5112?’)

41(0 CONTINUE S0e~T 1 2 ? 2
RE T I I R N  crpy~~~~ r)

f’~fl 
~~~fl~~~ T [24-’)

~L~ pruT INF CUGSM I NIT, KRF T I CMGSOI1I

C ~‘UK- .C~~— r O,SM P .K.MCNPIOUGH F IV # F R C D  10 /19/ 73  CMGcfl’)?-l
1’ 

~ INC 1 0 SOLID POCKET O M r ~c f l 01()

= 20 L1001r RI)(KFT r M ( ~5 1) f l4 ’)
o g 4 1  (NTF 0.PAI  ROCKET RAM JFT r~~csnoco

H A 40 - 

-
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C v INr = 43 FX TFR NA I BOOSTFI) RAM JET C~~GS0061)
C K T ’ ~P = 44 (JN HI1r1STEh PA M J F T  0M050070
C. 1S1 7 F = I IFNGT1- IS INPUT CM0.SOORO
C ISI1F = 2 WFI GHI IS INPIT
C P~CflP I S ~UMPFR OF TRAJEC TOR Y POINTS
O KSUS TYPE SUSTAINE R CMO,50110 

-

C KFM T Y PF OF FUEL MANAGEMENT SYSTEM 0MGS0121)
C ITYPF I RFILY INIFT CM0.5Ol ’O
C ITYPO 2 DUAL AFT INLET CVGSOI4O
C N000I (~ INLET M A T E R I A L  CODE C M G S O I 5 O
C N F R~”G IS FA IR 1MG r~AT Fp fAI CODE CMCSOI 6O
C PC (NT(X,1) ALTITUDE r~~0.S0l70
C PP1NIIX,2 ) MACH NUMRFR (MOSOLPI)
r PnII.II(X,31 ACCN NORMAL ACCEL 0M6S0190
O Pr1NT (X,4) A CCT TA NGlE AC CE L CMGSO 200
C PCIN T IX ,5 ) CAMMA FL IGHT PATH ANGIE CM0.S0710
C PCINT (X,6) FRA C IN  F~~A CT1ON FUEL CONSUMED C MGS ’ )22 0
OO~~”~P CF~~FRAL CM050230 

-
C~’P ~1~ir-~ /9A STA R/K ?ARL , K7AR S CMC SO24O

0flM M(1P’J /CI1NSTA/ PF ,TWOPI,C,M , P1, RAD, FPNM, R E N M ,WE 0V050253
rrMp.4r~J /C~ OP1/ K BYORG ,KBYPAK ,KFIYPSM ,KBYVP CMG S026~’

1 ,KRY~ CI, INWOR L , cFILl2 OUC,S0270
- 

- 
CDMM (!N /F IL INGI KONPL, KSA V P L ,  KEM) CMC,S0?R0
r C M ~4r ~J /0.IJI000/ GIJV~ R ( 6 0 )  (MC .SO?Q0
FCU IVAL FNCF I G I J V A R ( 2 ) ,  NS CRC I C M rS O300
rIM F~ISICr ~ IPRP (4) CYCsI11’)
CflMMfl N /I~IO tj1/ (PR(16),JPARIl6), PAR (I6) CMCSII2I)

FOU IVAI Er--I CE C tP~ , ( P~~P ) C ” C S 0 3 3 ’ )
FCU1 VA L FNC F I (PR (10), IA(R 1, I IPR (I1), (PACK I, 0YG50341

1 I (PP(12 ), IPSM ), I IPRI13 ), IVP I
Cfl,4M r) r- - / I~ Ir’~L, 1 I/J C 11,NP1! ,NR11,1r- .JDX 1i(  100,7) 1MGS0160

C~~’Mfl N / 1N01112 / J1)12,ND[7, NBIZ C MC S 0 17~)
(N IECES 7IP ,7CODE,11,72, 13,14,Z5,16, 17,ZR ,Z9 C~~GS03 P- i
r 1Ml~f l , / Ir - r,(!1/NLI NF ,r--!PAGF ,pC 01)E(2O),M( SCl7 ),XMIS Cl7 ),71P,7CCf )F(lc’)CMCSO~ fl1

1, J ”A S P~(2cJ),TRAS1- (20),IR (8),1C (8),flUM(8),lDUM(8) ,NFL40.,N F L A C 2 C~~0.S040()
[Q’I!VAI FNCF (lCOD5 (1),ZI),(ZCODE(2),Z2),(Z000F (3),73) CM (504)1

I ,(ZCOr)E (4),74),IZCODF(5),15),(7CODE (6),76) 1’-’CS1)4?)
2 - , ( Z C I J D E ( 7) , 7 7) , ( Z C Q O F ( 8 1 , Z R I , ( Z 0 0 0 F ( 9 1 , 7 9 )  CM0S043’)

CCM ’( ’N / (Nouu/ LARFE. C~~CSO44O
(CM M(

~~
’1 /r-”F(LES/ N5,N6,N7,Nll,N12,NI

CC~I M C~-t /SC5FFN/1~LEVFL, NWF 1,NWF2,LDES,NDES,LPERF,NPE RF ,ISAV ,’JSAV 0M0SO460
F0(J I VA I F~’Cr 1 NI EVEL , LFVELS I , I IDES, NLOLJ1 I

I , I NOES, NCOUT I
r I ~’F’-- sIr r -’ PVCEP (7),DWCFP (7), PVR MAX (7) , DWRMAX (7), C~~CS04~~

I PVN O (7), DWNC (7), PVPEL (7), DWREL I7), r)WWTWH(71 , PVWTWH (7), rv (~ç0S01
2 0VQC~~l7 ), OWPCP (fl, P VRL I (7 I ,  DW R L L ( 7 1 , PVH C R ( 7 ) ,  D W H C Q ( 7 ) ,  rYGS ’ ) SIl
3 PV M I I ( 7 ) , D W H L L ( 7 ) ,  P V V C R ( 7 ) , OW V C R ( 7 ) ,  PV V L L C 7 ) , C W V L I I 7 )

Ct~W PN /S OR~’NL/ N PT c (2 O ) , P A RV N L ( 7 , 2 0 ) , DW N L I 7 ,20) , DUI~MY ( 5O )  r’4r ,so c3 ’ )
1 ,NSC ( cI, 1l~U 4 M 4 (4 )  C~~fl5O541)
FC? II V ~ 1c~~rF I I1)I.4M411), KBYCST I C*~CS16~ 0
F1)UIV4LFNCF I I mJ4M4(3), (COST P CU0S056)
FCII IV AL F r - - C•E OMCSOS 7O

1 I N P T S (  1),~ ’C EP I,
2 INPTS I  2),NRMA1 ( ), CMGSO SQ1)

~ CNPTS ( 3),NNfl I, CMCS’)601
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4 (~‘PTSl 4),NRFL I, CMCSO 61O
5 I~ ’PTSI 5I,NWTW H I, CMCSO62O
6 (NPTS ( 6 ) ,~~RC5 ), 0U050630
7 1 NPTSI7), NRiI. ), • C~~GS0640
8 I~ IPTS( 8i,N 1-CR I, CMC,S0650
c INPTS ( 0),N 1-llI , CM -~c066-’)
A INPISI j O ) , NV C P ) ,  C MO,50 6 70
P INP1S (11), NVIL ) CMGSO6P ()
FCUIVAI. FNCF DM050690

A (PVCFP (I), PARVNI(I,1 )), CMOS0700
1 IPv PMAX (1), PA RVNL (I,2)), CMGS O7I0
2 IPVNO ( 1), PASVNL (1,31), CM0.50720
3 (PVRFI (II, PAR VNL (1,4)), 0 MG 5 17 30

— 4 ( PV W 1 W H I I ) , PAR V N I( 1,5) ) ,  CMGS1)740
5 ( P V P C P (L ) ,  PARVN III, 6 )), C’~”~SO75 0
6 ( PV C ~LL ( 1) ,  PA RV N I(I,7 1) ,  0U0 50760
7 ( P V I - C R ( 1) ,  PA R V N I ( 1 , P) ) ,  CM 050770
8 (PV HLL (1), PARVNL (l,9)), DM05078’)
9 ( PVVCP II), PAR VN I(I,I0)I, 0M0S0700
A ( PV V L[ (I I ,  PA R VNL(1,ll)) O M O S O S O ’ )
FO I J IVAL FC”CE CM GSO-1l ’)

1 (CWC FP (1 ), OWNIII,L )), C?~0.S0R?’)
2 (OWPMA X IL), DWNI (I,2I), C~’CSO5~~O
3 lOSNOl 1), OWNI I 1,3)), C~~0.S0R40
J (rW PrL (11 , flWNL (1,4)), Cvr,S055’)
S IDWW T WI-( 1), OWMLII,5H,

4 6 (OWPCR(1), CWNL (I,61), CMGSOa 7O
7 ( O W P L ( ( l I , O W N L ( I , 7 I ) ,
8 I flwI~CR (1), CWN L (1,R)),
q (f)Wf-IL ( II, OWNL (1,9)), CM C,S1l9O()
A (CWVCP (1), OWNL(1 ,IOI) , c~’cso o1i
P (DWV (I (II, DWNI (1,L1)) CM0SCV ~20
Cr MMC -N /SECIO/ 5FfIJQl2O ) u05003)
(CMMrN /S l )PFR P/  K S Y S T M , (INCH, KFUFL 0YC50941
CPMMCN /SV I / NCCOIE (-61, NCODES, NCONFG C MC S O 9 S.)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ O MCS I1O6 ()
1, O F fV L (2’)),PFRV2 (201 CM(;s ’)~~7’)
(r~MMr’~ t /TtJ~ / RCLR ,CLRA,CIRF ,DFIVX,FCLR,C,CLP ,KMAIR , CM0S’)9~~

)

I PAK S IJP ,RA TCL P , RFHILR ,1HEAD , I H E R S T , T U R T H K , rMC .S’ )9 O~
2 K M T A ( L ,  W ( NC, f t ,  W T M A X ,  XL IMAX ,  D T L J P W X ,  X ITPMX , Z PYLDN 0 M0 5 1)0 1 )
CnM

~~rN /?WORTH/ ?CFPIIO) , ZFORCF , Z GWT 110) ,  ? P E L ,  Z W C T H I I O )  C~1 C S 1 1) I
r0(JIVA ( FNCF I ?WOTH (1), NZLIRI ) C M G S I 0 ’ - ~

CCMMON PAY IqAC
rr~~~r” /srvFr-s/ (T~~X,A PHI ,CtR , IRA DAR,I P A y ,DA P-4T ,XLVCIO,WFQ,W WI S C, r’ 0S (04’)

1 5 l-40L.li’,P l-10 E9,EQC( R ,W HCIR ,X IMT SC ,X L EC , X LW H ,
2 I A p Ix ,!~w x ,(A RW x ,PIVOT, INTY PE ,XlPAYl,WPA Y 1,WW H ,XLFMT , (M C S 1 I )~~ )
3 XL FW,X I FV 1,XIEI ,FXTRSV (251 rM CS1 ~~71H r IM FN SIO N XX 1I2C )

OflM f~ON /XIN FRT f XX5I5 ),WAR RAY(20I, XX I,PANWW ,XX4 14),SA1(WHT, CMGSI0~~0
I X 1 (x4l4),PANWV T ,XX2 9(29),PARRAV (20), 1 (X12(121, PAf4W1 ,XXKt, PRA ’ , CUGS(l00
7 Tf~r~1AC ,X X1 1 ( I l )  DM 051110

r- ’~~ r ’~- ~~~ CM CS1120
CDM MRN / A F P O /  X q l ( 9 3 ) , 5 1 E 1, X I0( 10) ,  ~RA Z ,  xx?? CMCS 1 [1C1
FCI IIVA( F~ CE I KnIT ,  X 91( 58) 1 O M0 S 114 1
rr”-~

-
~ /~~rs ppn/ ?000ESUC) ,  Z L A D E S I 1 O I  ‘~~C - S l 1~~

)
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COMMON /A ~~~7/ AFP79 (9),FPBTX ,FRB,NAERx I30 ) CMGSII6O
OCMMC1N /AF TAR / APVT, TR~~T ,BV1 ,RCVT,TCVT ,TANSVl CMO, 5 1 1 70

1 , STFVT , GGM IS (7) CMGSIISO
Crr-~MrN /PYA !R/ SPEF,SMAC 1-1l20),SMACH2 (20),SMACH3I2O),SMACH4(20), C~*C,S1l90

1 S~~AC H5(2O), CLALF I(20),CLALF2 (20),CLALF3 (20),CLALF4 (201, CMGSI200
2 CL AL F~~I20 ), DMACHI(20),OMACH2 (20) ,OMACH3 I2OI ,rMACH4 I2O), CMQ S17IO
I DMACH5(20), Cr)O1 (20,5),CDO2 (20,5),CDOI(20,SI,00D4I 20,5), OMG51220
4 C 0 0 5 l2 0 , 5 )  DM05 1230
COMMON /020/ 1A 72(2 ),FINE,XA 17 (?),LTN ,AM5 IS),IBIL, A 7M73 (3), CMO,5 124 0

I TTSEC 1,TW SECT ,PXTNT,RXIN W , A RV QC 9),DE,IJMPT(2),NW,C?4(4), CMO,S1?c 1

~ APT , APW ,1RT,TR b~,lSXC2l2 ) DM051260
CIi~~MflN /FIXUP/ FIX2(2), PMLO ,RMH I,FIX 6(6) 0M0S1270
CPMMCN / FOR NOW / NRM ,r-’J A I. T, R MV ( 2 0 ) ,A IT V ( 1 O) , FRBT ,FA CIC P C M C S I 2 R O
CC’IMrN /HINC ./ RHITX , PHLW CM C,S129()
COMM ON /LFT/ SF13 (3),SET,SFT2 (2) ,R14,R15,5FF2 (2),IAPT, CMGS I 30I

I !CNTRL ,X?2X (2) DM 051110
CCMM flN /P~IA r P C /  TNt-ilL CMC,SI I2 I  -

P ,STF,ST rT ,T RAI ,SWF,TR AW ,00ASE,DEOD,ARL 6,AISX,X MSX , C~”51I3O

~ STEW, XSTA, FSCVCW,FSU VCT,W MISS,SMRL,S MRH ,WWING ,!APW , (~!C~S134O 
-

S IPLCT ,NCCVAR C~A 0S135O
c ,P )-L T,TNZT( ,TLIHFC C”051360
CCM~-’CN /ROLI / ~ N W ,R N I ,1AR W Q,BWH,BTH CMGSII7I -

CrMMIIN /S’J2FX/ PMDES,WD C,,GULT,IWTS,WWI NG I ,WTI ,WCVAW, WCVA HT , DM 051121 -

I wr’V~ VT ,W flVAT ,WXW3 (3), VIALOC , WXW5 (5) CM CS11~~1
2 ,SL FW ,S IFV 1,ISURFW ,IPLANW ,ISURFT, IPIAN I C~~CS14O0 -

C C M K 1 N  PSM DM 05141’) -

CCMYO”J JA OCON / SPPWF ,FFIIq ) 0 1GS1421)
CrMVON /A IL/ A LI 12I12 ),IMC D, AL116(16) CMDS [430
(D~~M1) N /~~rS YFT/ 7YNB, BFS I4CI4 ) DM051440
COMMON / c, n f l F 2 T/  IFIPST,JPJ,J rMr,5145()
1~~ MM0N /Cflr)EXX/ KPROP,KINLEI , ISI1E,NODP,KSUS,KFM ,IPSTIN , C’~CS1461

T-~rUcT,N F0NG,T1iI 3 ),IEX ,NPAsS,NOUT,I XXN DM 05147’) 
-

U C (I fV AE FNCF ( 113(1 ), N?TFMP I DMCSI4PO
CrM Mr~~t /P A M/  r (A FQ ,rAM I$C(19) DM051400
CCMM0N /OFSTON/ CFSO(9), PCNFDS , PRFDS, ETAFOS, DES 1~~(L2), 14flS, C UC,S15’ )O

1 DF S2 (2), FTAPr)S, [1Ex12 (121, IFIPOS, C(~IPDS, F1t.PDS , flFc37 (~~7)0Mr’,SI5l0
CC~~~!”~ /~~rSPP1/ KENC ,,KTA1V ,KI ZQ ,MFTTJ ,TSTR,IDIF F, OFS19IIO) C”0515?() -

CrMMD~I / [-XTFSN/ FXT6I6),VL,VFCB ,EX13 (3),A3,FXI1, CMCSIS3’)
1 TANL I, ’tX ,F X T X ,XMRJT P ,HEIGHT ,EXI2 (2 ) DM151641)
CPMMON /FX X PJ/ EX (4P)
ECU IVA L EI~IC. F c ’~0S1560

1 IEX I 3),IEX1T ),lE YI 4),T1I~P0T), r~~C ,S l 6 7 0
?IFX ( 5),T~~NT ),(F X ( 6),RHOEXT ),(Fxl 7),RHOTHT),(Ex ( 5),PH0ENT), r~~CSLS 1’0
~ ) ry (  (fl,TrxTFS),IFX (1o) ,pHnx ), (Exul ),TMINC ), (Fx(12),TM I P~r 1, 0”S 1 500 -

4(EX (lfl,Ft ),(FX(I4), FSUL T ),C0X 115),FSYID ), (EXII6), T1N S 1. C~~0.Sls00
SC E X I l7),~~H0!N ), (EXt 15) ,XSTAR ),CFX (19) ,CLFAR I ,(Fx(20 ) ,rj ), ~~~~~~~~~ -

é(FX(211 ,C2 I,(FX (22),C3 ),IFXI21),C4 ),IEX (24),C5 I, C’- ’;c1~~?’)
7I FX (25),C 6 ),(FX(26I,1TNAFT ),(EX127),WRJ ),lEX (2R) ,~~~J ), rvnS~~s3’)

~((Fyl?c ), Tr~~Pc ), (rX (30),MTIRAM ) DM051640
CC~A MP PI /FMPT/ HP,AM4 CH ,A L FI ,FARr) OMGSIi55O
çruMrP /F MONI/  F 56 3 ( 6 3 ) ,  H P EX T ,  F R I 6 C 1 6 )  DM05166’ )
CO MMON /FS2/ HPFXX, FSRR(P) 0Mcs1670
COM MON /011501/ WARD (78) CMOSI6R1 )
FQI I IVA I F~~rF (MARD I 1), 0), (MAR DI 2), PC I, DUOS )

I C wAR D I 3), FJ) , IWA Rfl ( 41, Pa ), Cur,clFoo
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2 lwAP fl( 5), Fl ), (WARO C 6), PBFLL I, CMCSI71O
(WARDC 8), GAM I, DM051720

4 (WAPO( 9), RHCP ), (WARDC1O), AFA T ), DM051730
5 (WA PO(l1 ), CSTA R ) , ( w A R D C I 2 J ,  PCM ), CM051740

(WA POC13 ), FSYIX) , (WARDII4) , FSULX I, C•MGS I 75O
7 (~~AP fl(15), TM1N ) , (WARDCI 6), TCASEF ), DM05176’) 

-
•

5 ( W A R D ( 1 7 ) ,  B E T A ) ,  IW A R D I I R ) , C A S F M  I, DMCSI77O
9 (wAR r)119), DM1, (WARU (20), F l A X  ), DM05178’)
A IWAP O (2I), QLFS), (WARD (22), Ill-I I, CM0S1790 

—

S I W A R D ( 2 3 ) ,  FC W M ) ,  C W A R D ( 2 4 ) ,  FEP I, r M ~.Sj 5 f l r )
C (WASD (25 ), 55055) , ( W A R O ( 2 6 ) ,  D E N t )  , CMGS18(0
O IW A R D ( 2 7 ) ,  F IT)  , ( W A R O ( 2 $ ) ,  F RM )  , DM051520
F (WAPD( 29), RM IW ) , (WARD(30), SAW ) D M 0 5 1 5 3 0

FCU IV ~~I F r - C F  (WAP DI31), R M F W) , ( W A R P ( 3 2 ) ,  V R F 1- )  , CMGS1B4 ()
O ( W A P D ( 3 3 ) ,  R M F S W )  , IW A R D ( 34 ) ,  FSL ) , DM05 1550
I- IWARDI 35), FSWM ) , (WARDI36), SEM ) , ~MCS1560
I IWA R I ) (37), RMA SW) , IwARD (38), A SI) , CMCSL87O 

—

J ( W A P I ) ( 39) ,  A SWM ) , IW A R D I4 O )  , G M A X ) ,
K (WA PDI4L ), ASM ) , (WARDI42), AE Q ) , CM GSI qOO
I IWA P D(43), EAR ) , (W A R D (4 4 ) ,  S M A W )  , DM051900

(W4RD (45), A l T ) , IW A R D C 4 6 ) ,  II) , CM CS I O10
N (WA ~ D(47), F MPAH I , ( W A R D ( 4 5 1 ,  ARM )  , CMGSI92O -

P IWAPD(49’l , RMCWI , (WARD (50), PNRWM ) , CMGS1Q~ O
C t WAF~~(51), RN1M) , ( W A R U ( 5 2 ) ,  RN ECC) ,  DM05 1940

(wA Rn (SII, RNRM ) , IW A R D I 5 4 ) ,  R N T W M )  , CMOSI95O
S (WAPD (55), RNEC) , (WAPD(56), RNECI) , DM0 5 106 0
T IWARO (57 ), RNEC2J , IWA PDISB ), RNEC3 ) , ru05 1970
Ii (WACO (59), RNMW) , (WARO(61), FR!) , CMISIOP ()
V I W A P O ( 6 2 1 ,  P5(19) , 1 W450163), RHORN I CM C S1’)00

COMM I N /IN OATX / THX?0I20),TSTART ,TFRNG,IXH X
CO M MO N / (~~ PT 1Jf Fr-~0Nfl , ALF Ix, AMOMO , 14040, !NP2O (2o1 D M G S 2 O I O
ECU IV A! EN CE I Ir-4P2” ( 1), SKSTR), 1 INP20C5 ) ,RHOTJ ) , D’052’)?1)

X I I N P ? C ( 6 ) ,  PEHTJ )~ 
C~~C ,S ? 0 3 0

1 I IN P2CC 9), IJIMIS), I INP2O (IO), WS IRI 1, C U C S ? 0 4 1)
2 C I N P 2O ( L I ) ,  w OV A T J  I, C INP2O(12), XIDIF( I 1’0S2050
3 , I I N P2 C ( 13 ) ,  WM IS IJ  1

Cr~~M~~R 1 /TTEP T F DVTOL,PFLDEL , NU M I T ,MAXN1T,O V r -4IJLT r~.oc~~o7- ’ )
• (rM~~r~~p4r r~ / 00 1 30 ) f~~DS2 121

ECI J I V A I P I F  (TSK1NI,00(1H, (TCWL , 00(2)), (TFRAC,00 (3)I, 0 M 05 7 1) f l 1 )

I (S AF AC , ~ fl( 4)), 1 IWTANK , f)f l(5) I, (WSKNPI, 00(6)1 , ~~‘~~S?1 ~~
2 CW PAY J , 00(7)), (IWTPL, 00(8)), (WS INPU, 00(9)), (WOVA ST, (‘fl (1’))),IM CS7IIO
3 ( r) )~T , 00111) )
FOU IVA I F r - D E  1 1)01(2), (lANK ) 0405211’)
Cr - ’~~ ( - ~ /~sJ P~U5f l~~ / fl)(7,XISPHI,0X13 (3), WMSOL,0X3313 ), r~-’f57I40

1 T ’W DFS , TRAT IO , ITHS , FOES rM CS?I50
C1MMO~ /P~~ K E P /  P1(148 ) D M C S ? l f 1 )
FC)I V AE F~~CF C MC S ? 1 7 ( )

I lP~~C l’),PKO I, CMCS2LPI )
1( 21 ( 1 1 1 , 0 1K  ) , ( P X I  2 1 , N B ) , I P K I  3 ) , X2 ) , I P K I  4),X( I IMDS?lflO
EO U IVA E F~~CF I 21( 1 1 4) ,  VPP I r*JGS22O1 )
CO MMO N /P INT/ FFX7 (3),PCHI,ETAcF ,EXPRR,PHINOR ,PPEI.S,RHOWTL , CMOS221O

1 R,~1p I r - I , S 1 C M T L ,Q FF H,APAT,RH QS,XlSPLC, C M D S 2 ? ~~0
2 Q HPISS ,A(AT, T IC, PFA H,PS, lU)~Wt0(10) 

r u C S 2 3~~
(DU~f t r N  /PJRLOK / 5.1150) C M C c ~~?40
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DPN 4C•C = 0. CMI~S4Q00
CPTAC C = 0. DMO S4 Q 1O
K p y2 ( I )  = 0 DM054920
K5Y2 (7) = C C MO S4O 3 O
W H A P N S  = 0. DM054940
P~~1N (11=I5. 

D M1 , 54 9 5f l

T P A V T  = .05 C’4~ S4960
Fc IVV T = 0. DM054970
ST FV I  = 0. C’M 0S4980
P X 1 ~~V T = .5 rM0S4990
A~ V I= .9c DM0 55000

HA 49



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— --—-

~ 
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

IRVT .4 CMGSS0IO
PA ’) = ~ 1. ?9~~1E CM 0S502~)
(P11 = NA FPX (2 ) CUCS5O3O
T1 IJC ~ = NA~~~x I3) CM0S5040
DIAF P = 1. CM0S 5050
VPP = LC. DM065060
OVIOt = 20. D M0 , 5 ,5 ’ ) 7 Ø

M A X N ( T  = S D’~G650R0
DVMUI T = 1.1 CMGS5090
NRA MP = 3 DM0 55100

wAPr (61) = 10. DM 055110
PHI=W A P DI7) D’41,S5120
T!-FTA = EXI 2 ) DM055130
?X ,JB C!~lC S 5j 4 ’ )
?P~ PT = 0. CMCS 5 150
?‘.~S K T N  = 1. DM065160
I-P~~X T = 0 . DM65 517’ )

O 5 FP TP AJ D f , RAM INTO ST OP A GF — PRE STORF O VALUES C’4GS~~IP0
N TR AJ = 1 C M C ,S S I9 O
CO 1965 IT S 1, 670 ‘T MG S 5 ?00

t~~6g TRCON(ITP ,l ) = IPYSPM (ITP) DM055210
or 1968 115 = 1, 1C2 C MCS S22 r )

196 -9 TPMI Q (IT P ,1) = T P F IX ( I T R )
6001 CONT I NUE DM0 5 52 4’ )

O DM GSS25O
C C”G~~626O

IF I I~~PP IN .LE. 0 1 t ’411X = 0 D M0 55 2 7’ )

9 0 22  0,1) TO (3,3, ’,4,5,6,7,8,9,IO ,ll,lO ) , ?2 DM65525- I
10 C”NTt’UJE DM 065290

9021  NEIA C = NFIAG + 1 DM0551’)’)
Fl = 902. D M 0 5 5 3 ? ’ )

W P 1T F IN6,2005) EL,Z000E rUCSS320
00 Tn 902

C**PE AO t~’ruT PAPA M F1F PS (TkICSSI4O
3 0” TO 902 C M t T h S 3 S 3
4 I F  I 7 ~~.0T.1) GO Tn 42 DM0551(’)

- 

- 

~ I IX  = N) (X , ~
( C  I NI, IX .01. 50 1 CALL PAGE

N L I N F -  “ L  ( NO + 4
R F A O  I r - S ,~~:~~M 1) c • ’Cçc4 r ’ ’)
( C  I (~~PP(~ ’ .10. C ) GO It) 8113 0~~Ccc4I)

- 
- w P 1 T F I~~~- ,P 1 1 1) D M D S ~~4 ?1)

M l Iv FCQMA T ( 1/ 3 X , O H NA ’4 l  L I S T  II 5~~,l1t-iI/O C’lNTPO L ) ( M C S 5 (,l 3

~ O IT F I~ ’6 ,31L8 ) (AIR ,INPP IN , (IPRP (I),1=1 ,3) , (PSM ,TVP, DM05c440

1 (COST , (PACK , KF !112, NPAGE C 0S545’)
-
~ 
119 F1’~~~ A ll SX PHI A (P  , (5/ SX8H1NPRT N =, 15/ DM1.5 c4f~’)

I 5XPH~ P~~P = ,31 5/ 5XBHI PSM = ,T5/ SX8HIVP = ,t5/ DM055470
W 5XRH (CIST = , 15/ 5XR HIPAC K = ,15/ 5 X B H K F R I2  = ,16 1 CM 54F0
2 S X PHNPAC E = ‘ 

( 5  / /  I CMGSS400
CA LL PA CE CM0S55 (l0

8113 Cfl~’TINUF DM0S~~6I’)
1919 ~r~-i ~‘-JIj F DM0 5 5 5 ? ’ )

Cr T I )  9C2 C M O S c c I ’ )
4 2  IF (13.61.2) 0,0 1’) ~~

D A t) PACE CMCS55SO

HA 50
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R FA I ’  (~ ‘5 , N~~M 2 )  CMGS5S6O
(F I t?~Pp 1r’! .01. C) ) WR I TE (N6, NAM2 I
CL’) TO 900 CMGSSSRO

4 3 (F l 7 3  .01. 5 ) 0-fl TO 44 r~’Gscsqo
PFAP I N5, ~‘AMBYP I C MG S 5600
(F I !~~PRIN  .E0. 0 ) CO TI) 3944 CM D,S5610
~,P 1 T F ( M 6 , 5 l 4 2 )  C MOS So? 0

8 14 2 FPP~M A T I / / 5 X , 1 1HNAMPY P L T S T / / 5 X , 2 8H(NC LLJDE5 NA MA R THR OUGH NAM AG ) O UG SS6 3 O
WP(TF(N 6,8021) 0M0S5640

8021 FflR~~A II /5X,29~ NA MA B PRINTED IF YLSP( 1l NE 0 ~/ DMGSS6S’)
1 5X ,41HNAMAD AMP NAM A O PR INTED IF SMACHL (21 NE 0 1/1 1 DM65 54 60
Id P I TF I NE,P0??) ACAI,KAYORG,C0000S,A5A3 ,KBY PA K ,CLAOE S CV0S667’)

8022 FORMA TI 10X4HAiA~~,Fl1.4, SX 6HKBYDRG,19 , SX 6H0000ES,F9.3 // CMC,S56R0
I 10X4HA5A 3,~~l1 .4, 5X6HKBYPAK,19 , 5X6 HCLAI)ES ,F9.3 / I CUCSS690
WPT T FI~ ’6,8027) A 6A3,KBYPS M ,BEX IT ,KBYVP DM055700

PO~~3 FPR~~AT ( 10X41-A 643,Fll .4, SX6HKRYPSM ,1q // DM055710
1 l 0X S t - ’ R FX T T , F l 0 .2 ,  5~~5H K B ~~VP ,I1O / I CMC, S57 ? ’ )
wp ITr (N6,8o24) BISPV ,RflflbP,BTH VAC ,OROPE B ,OROPST ,SFXIT,SUSWP r’~C,S573 0

1 , X C C ~P I  DM 0S5740
13024 F P PMATI IOX 5 H R I S PV , FIC . 2 //  1OX5H BOUW P ,F 10.,2 / / 10X6 ’ - ) BT HV A C , F9.0 //  CM~~S57 5 ’ )

1 IOX 6HDPOPFB,F9.2 1, IOX6HOROPST,09.2 II IOX 5HSFXI T ,F10.2 DM055760
2 I I  1C X 5~~SUSW~~,Fl 0.2 /1 1CX5)IXCGt)1,F1 0.2 / I DM055770
W P IT E IN 6,80?5) XLPOY , XNOZ DM 665780

5025 FCPMA TI1OXSI-’XL. RflY,F10.2 /1 IOX4HXNOZ, F11.2 / I CMGSS 790
wSITE(N 6,7948) KBYCST CM05680()

1945 FPPMA TI 30X , 61-KBYC ST, 19 / I
IF I V I S P I 1 )  .NF. 0.C ) WR I TE (N6,NAMAB ) DM055820
IF (5MACI- 1 (2) .NF. 0.0 I WR I TE(N6,NAMAC ) C’~GS5R10
T F(S)~’ACP-’ 1(2) .NE. 0.0 1 WR I TE (N 6,NAMAf)) DM065540

3944 CONT T N(J F DMD,555c()
k~~V2( 1 )= KF ~YPSM DM655560
KPY2(2 1=KRY PPO 0M0s5P70
DO TO 900 C~~15SSR’)

44 IF ( 13 .01. 7 ) Of) TO 45 CV0S5’~ 10
Ofl TI’ ~02

46 IFI 7 3  .01. 8 1 GO TO 46 D M 0 5 59 1 0

C ~~PUT F~’P AERO DYNAMICS Du6559 20

~L 1X = NI-T X + P D’~C55°3’)
TI C Ml IX .01. SC I CALL PAGE CM 065941)
5-i INC = ML (NE + 8 DM0SSoSt)
Q FA ~ ( ~L5 ,  ~‘AMCNF I DVGS59~ O

r (Fl IMPS (P .11.0) C-fl In 8593 CYC,S5Q7O
WP ITF (P 6,85 3 11 D MO S S 0 9 0

5531 FC PMA TI /1/ 2 C X ,3 1HCONF IGURAT I ON OPTIONS O A T A  1( S T  /1 DA D S S 0 0 0
7qX,~~5~ NAM~~~F NA M EL IST 1/1/ 14X8HA(RFRAMF, 1SX4HWPIG , CMDS600()

2 I6X 4HTAII,IOX I3HV FRT1CAL TAIL // ) DM D,66’) 11
WP IT1(~~6,R532) FA(TqR,FSOVCW, F~ nvCT,A RVT ,I1UG ,C,U1 T ,GUtT ,FSCVVT CMD,56020

p
~~37 Fr’QMAT ( IOX6HFACTnR,F9.2, 5X6HF SOVCW,F9.2, 5X6HFSCVCT,F9.2,

1 ‘~X4I~A~~VT,EI1 .4 ,‘/ lO)4HIIUG,I11, 5X4HGUII,F11.2, DM056040
2 5X4)-0(JL I,rII.2, 5X6HFSOVVT ,F9.2 / I
W PlTF (~ ’6,8S33) IHFTAC,I Pt.ANb ,,IPIA !41,PANWV T,WOVAST ,IWTS, TW 1S,RX (NVIDMGS6O6I

P 5 3 3  F f l P MA T I 1O~~hPT H F TA C , F9 .4 ,  5X6 H !P IANW ,19 ,  5X 6HIP IA NT ,10 , DM0660 1’ )
I 5,c61-PANWVT ,Fc .2  / /  1CX 6t4w 0v ~~ST ,F9. 2 , 5 X 4 H ( W T S , I 1 l ,  rMD,S60P1

— 

2 S X 4 E T W T S , 1 1 1 ,  SX 6 HRX I NV 1,C9. 2 / ) r M6 6 6’ )g ’ )

w C I T F I P<6,8534 ) ?PCPT ,R15,PA N W H T ,SLEVT ,?SK (MT, RMDES ,PAN WT,STFVT 1M9S~~101

HA 51 
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5 C 3 4  F r P MA T I 1 O X 5 H Z P O P T , F L O . O ,  5X3H5 15,F12.2, 5X6HPA NWHT ,F9.2 , C MGS6I IO
1 SX S H S L CV T , FIC.2  II ICX6HZSK INI ,F9 .2 ,  SX5H RMr) ES, Fl0.2, CM OS6I2()
2 5X 5H P ANWT, FIC.2 , SX S H5 1EVI ,FIO.2 / I CMCS6 I3 O
WPTTF (N6, 5535 ) 7WSKIN , CM C,S614()

1 R X INW,RXINT ,TRAV T ,SLFW , SIET,TRVT CM0S 6150
8535 FrPMA TI 10X6~~?WSXTN,Fg .2, 5X , CM656160

A 5HPXINW,F10 .2, 5X 5HRXINT ,FIO.2, 5X5HTRAVT, F10.4 // CMC,S6170
1 3OX4PSLEW ,FI1.2, 5X4HSLET,Fj1.2, 5X4H1RVT ,Fll.4 / I DM656181)
W P (T)-IN6,8536) STFW ,STET,VTALCC ,TRAW ,TPAT ,WOVAVT CM 0S6 19()

5536 FfiI~M ATI30X4HSTEW ,Fl1 .2, SX4HSTFT,F11.2, 5x6HVTALCC ,F9.2 // CMD-Sh?0()
l 3OX4HTRAW,F11.4, SX 4HTR4I,F11.4, 5X6HWOVAVT ,F9.2 / I DMG5 621’)
WP ITF IN 6,8537) TR~~,TRT,~~OVAW ,W flVA HT ,WW ING I,W flVA T,WTI DM066220

5~~37 FCRMAT( 30X31- TRW ,112.4, SX3HTRT ,F12.4 // 3OX5HWOVAW,Ft0 .2, DM056230
I 5X 6HWOVAHT,F9.2 /1 3OX6HWW IMGI ,F9.2, 5X5HWOVAT ,F10.2 /1 DMGS624O
2 SOX3I4WTI,F12 .2 II ) (M0S6250

CM CS6 260
8548 FrsMAT(7X, 52p~aLT1TuoES ANO MACH NO. USED IN COMPUT ING AFRO TABLES OMOS 6?70

I I CMGS 6?80
— W PTTF (N 6,8538) NA IT ,(AITV (TI,I= I,NAL T) CMGS62 9O

8535 Fflr~M A T t 1 0X4HN AL T,y5/ 1OX4HA1TV,5X ,5F10.0/ I9XSFIO.0 I DMOSb300
W PITF (N6,8635) NPM ,lRM ~4l!I,I=I,NR M ) D”C-56110

85”) FflR ’~AT ( 1OX3HS’RM ,1 6/ IOx3HRMv6x,10F6.2/ 19X10F6.2 I OM0S632’)
CALL PACE DM06611’)

1 3 C C~~ DCNT INUF ‘“0S 6140
C’) T’) 90? Cur,S6350

4~ ~r I 73 .01. 9 1 GO 11) 902 DM066360
NL IX = M L IX  + S DM0,5 ,637 ’ )
IC I M L I X .01. 50 ) CALL ~‘AGE ~ M0,S61P1
N) IPE = P-I (NE + F DM056390
R F A C  I NI, N A M P A K  ) - DM0S64 00
(I ( !P’PP IN .GT.  0 1 WR ITE I N6, NAM PAK I 0M0S6410
CC TO 900 DM05,642’)

S IF I f ’.CT .7 I GO TO 58 0M0S641’)
C DA L I  PPOT C DM05644 0

CC Tn 900 DM 0 5 6 4 5 0
IF I 73 .01. ~ I GO TO ~ q • 1VDS h4 60
NI I X = NI IX + 10 DY95647 . 1
II ( NI IX - .0,1. 50 I CALL PA (F D M 0 5 6 40 ’ )

‘~L I i’- F = ‘ 10 DMC •564 9( )
T I  I 14 .01. C) I GO TO 581 1MC5461.’)
P EA r ’  ( N5, NAMA OO I CMCSIiIl’)
(F I T’~PP (N .1’ . 0 ) CO TO 8693 DM05452 ’ )

wP IT E ( N 6 , - ~6 21I DM 05 , 653 ’ )
8621 FPQMAT( f/I/f ?5X ,4OHPCCSTE R 0ATA L IST (INTEGRAL OR EXTERNAL) D~~0S~-540 

— I

1 II ‘,6X, ISHNAMBOI MA M EL IST /11/ I - C M D S 6 S IO
W P I T F I S F ,P6??) A5M ,EPI,GAM ,RM C b~,RNTM,4ER ,FTAX,GM AX ,RMFS W,PNTWM DMO5 ~ ,5~5 -:)

“622 Fr 2MA T I I0XWASM ,F12.4, 5X3HEPI,F12.4, 5X3HGA M ,F12.4, ~~GS657I
I C X 4 H P M C W , F U.2, 5X4 HRNT M ,FI1.4 II 1OX3 HAFR ,F12.4 , DMD 56580
2 5X 4! - ’ FTA X ,F 11.4, 5X 4 kG MAX ,F1l.2, SX5HR M FSW ,F l0 .? ,  DM056590
3 5 X 5 I~P N T W M ,C I0 .4  / CM GS6600
W ” I TF I’56,5623I AFA1, FPM,PA, R~ FW, SAW , A 1I,FCWM ,PPEIL,P M IW ,SFM DM654610

5 6 2 3  FPPMAT ( 1O~ 4HAFAT,FI1.4, SX3HFBM,F 12.4, 5X2HPA ,F13.2, 
DM 056620

I ~xAI- pM rw ,F1I.7, 5X3 HSAW ,F 1~~.4 Ii L OX 3 H AJT ,F 12 . 4 ,  C M 0 6 6 6 3 0
2 5X4)-~EOWM ,F11 .4, SX5HPSFLL,F10.2, 5X4HRMTW,F1t .4,
3 5X3 1- SF M , F 12 . 2  / I DM0S665 ’)

• • HA 52
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Wp1Tf (5’6,’~624) ASL ,FFR ,PC,RNRW M ,TCASEF ,ASM ,FIT,PCM,PNEC,11 DM066660
8 2 4  Ff’RMAT ( I0X31- A SI,F12.4, 5X3HFFR ,F12.4, 5X2HPC,F13.0, CMGS6~670

I 5X51-PNBWM ,F10.3, SX6HTCASEF ,F9.4 // 1OX3H A SM ,F12.4 , CM GS66 RO
2 5X 31-FTT, F12.4, SX3HPCM,F12.0, 5X4HRNFC ,E11.3, DM656400
3 5X21-’T1,F1 3.4 / )

W P IT F( N6 ,56 2 5 )  A S~ M ,FJ,PH(, RNECC ,TMI N,CAS FM, FM PAH, PS UP , RNEC 1,TTH DMG S6 7 IO
8625 FORM All 1OX4HASWM ,F 11.4, 5X2HFJ,F13.4, 5X3HPH ( ,F12.2, 0MGS6720

1 5X51-PNFDC,F 1O.4, 5X4HTMIP4,F[1.4 /1 IOX5HCASFP4,F10.4, CMCS6fl()
2 5X 5 ) -FM PA I~,F I0.4 , 5X4HPSUB ,F1I.2, SX5 HRNECI ,FLO .2,  CMGS674 ’)
3 5X3 1-111- ,F 12.4 / ) C”0S6750
W PI TF IN 6,862() C5TAR ,FSL,RBOSS,RNEC2,VRFH, DENJ,FSULX,RH flP,RNFC3 CMG5 6760

8626 FCRMA T ( IOXSHCSTA P ,Fl0.2, 5X3HFSI ,F12.4, 5X5HRBOSS,F10.4, CM 6S6770
I SX SH P N EC2 ,F10.2 ,  5X4HVRFH ,F11.4 II IOX4HDFNI,F11.4 , DMG S6 7AO
2 5X5 1-F SIJ IX,F 10.4, SX4H RHOP ,F11.4, 5X5HRNFC3,F10.2 / I DMGS6790

W D IT F I N 6 ,  56 2 7 1  PLF S , FSW M, RMA SW,  RNMW , EAR,  FSY1X,R~~A W ,  RMRM C M0 ,S45 00
8627 FPRMATIIOX4 I-’DIFS,F1I .4, 6X4HFSWM,F11.4, 5XSHRMASW, FI0.4, CMD,S6810

1 SX4 H PN MW, FI1.2 II 1OX3HEAR ,F12.4, 5X5I-lt~5YLX,FL0.4, DM0S6820
2 5X4HPMAW ,F11.4, 5X4HRNR M ,F1l.2 / 1 CMOS6A1O
CA LL PACE CM D.S6840

66 53 CO NTINUE DM056 550
cP IC 902 0M0S6860

S E t  CC~-4T (NUF CMGS6S7 ()
REA P I N5, NAMFX B ) DMCS6RRO
IFI TNPP (N.LF.r) 00 Tn 8293 DMCS6R9O
W RTT F(5!6,52?1) (~‘CS69fl0

8221 FCRMA T I /// 2 0X ,26 HEX 1ER NA I  BOOSTER DATA L IST  II CMCS691O
I ?5X , ISHMAM EXB NAME 1IST /1/ ) 1M0S69?0
1 ’P I TF (N6,8222 ) Cl ,CLEA R ,RHC)THl,T(NAFT , C2,FL, RHOX , T IN S C~1GS6910

~ 2 2~ F”P M~~T( IOX2HCI,F13.2, 5X5HCIEAR,F10.2, 5X6HRHQTHT,F9,4, CMGS6O4’)
I 5X 6)-4TINAFT ,F9.2 // LOX2HC2 ,F13.2, 5X2HEL, F13.2, DM056950
2 SX4HR HPX,E11.4, 5X4HTINS,FIl.2 / I 0M0S696’)
WP !TF(N~~, 9223) C3, MIIRA M ,TEMPC ,TMINC , C4,RHOENT ,TENT,TMIN O CM0-S697’)

8221 FPRMAT(10X 2HC3 ,F13 .2, SX6HMTLRAM,19 , 5X5HTEMPC ,Fl0.0, DMCS 49RO
1 5X 51 - T M INC,Fl0 .2  II 10X2HC 4,F13.2, 5X6HRHOENT,F9.4, DM064990
7 5X41-TENT,F1I.2, 5X5HTMINO,FI0.2 I I CMCS7000
W PIT FIN 4 , 8224) C5,RHOFXT,TEXIT ,TTHROT,C 6,RHOIN ,TEXTFR , DM057010

I WI-~ARMS ,THFTA,XSTAR 
0M0S 702’)

8224 FDRM I )T II0X?H C 5,F13.7, 5X6HRHOEXT,F9.4, 5X5HTFX(T ,Fl0.2, DMOS7tI10
I ‘5X61-TTI4PUT ,FS.2 II IOXZHC6,F13.2, 5X5HRHC (N,F1O.4 , DMCSTO 4O
2 5X6~ TFXTER ,Fc.2, 5X 6HWHARNS,F9.2 // DMOS7OSO
3 5C)X5HT}~f T A ,f 10.2, SX5HXS IAR ,F10.2 / I D~~0S7O60
CA ! ) PACE DMOS7’)7’)

11253 CDNTIN (JE CM 0S7ORO
60 TO 9C2 DM05709’ )

~9 IF I 2’ .GT. 11 I 0,0 TO 159 C’~0S71OO
M L I X = N L I~ + 6 CMD,S711’)
I F ( Mt IX .GT. SO I CALL PAGE CMGS7I2O
R E A r  I N5, NAM SR ) OMOS7I3O
( F (  (PIPP D .LF.OI GO TO 8393 DM067140
WP IlF(~ ’6, 8321) DM657150

-5 321 Frp ’~Ar(//// 2CX,32HSOLIO ROCKET SUSTAINER DATA LIST II CM0 S7 16o
1 29X ,14)-INA MSP P~AM E 1IST I/I I DM 05,717’)
W PIT FIN 6,532 ? ) AL A T ,  PH (NCZ , RHOS, APAT, REAH , SIGITI C”0S71P0

8’2? FCPM~~T I1 0X4HATAT,F11.4, SX6H PHINOZ,F9.2, 5X4HRHOS,Fll.4 /1 DM067190
1 1OX 4I4APAT, F11 .4, 5X4HREAH ,F11.2, 5X6HSIGMTL ,F9.O / ) CMOS7200

HA 53

IIIIr ~- - -~~ —~



w~~ITF I ) 6,”323) FTACF ,REFH ,TIC, F X P R R ,RHOISS, TRAT IC, DM0 s 7 2 1o
1 PRELS ,RHO M TI,WMSO L CM0S722 ()

8323 F PP M AT IIOXSI L E TAC F ,FlO.4, 5X4H REFH ,F11.2, SX3HT IC,F12.2 If CMCS72 3O
I 1flX 5I-FX PSR ,Fl0.4, 5X 6HRHO ( !S,F9.4, 5X6HTRATTO ,FQ .2 1/ DM0S774 0
2 1OX5~-P°F~~S,I 10.2, 5X 6HRHCMTi,F9.4, SX5HWMSOL ,Fl0.2 I I DM 667250

W P T T F I S6 ,7S27I ETSTSP,CSTA RI,CSTAR2 DM057260
7927 FCRMAT (10X6)-’ETSISP,F9.4 1/ IOX6HCSTARI, F9.2 // DM657270

I I OX b H D S T A R2 ,  F9 .2 / I DM0 5 72 5 0
CALL PACE CM0S7290

8353 CCNTINUD DM05710’)
NL T~~F = NI ~~~ + ~ C~~GS7l10
PI~IP’flR = PI-INnl / 541) CM057320
Gfl TO 902 D M0 , 57 3 3 ’ )

( S Q  IF I 73 .01. 12 1 00 TO 1159 CMGS7I4O
PL I X = M L IX + 6 DM15715’)
IF I NL (X .0-1. SC I CALL PAG E DM06716’)
NLTN E = NLTN E + 6 C MO S7 I7 O
RFA fl (N5,~~AML R ) C MGS7 3 R 1)
T F (  I~~PF IN.L[.0I 1,0 TO 8493 DM0 S73 90
W~~ITF IN6, R42I ) 0MGs7400

8421 1CRI~’~~tI /1/ 30X ,33HLIOUII) ROCKET SUSTAINER DATA LIST II DM167410
I IOX , 14 1- 4 P A M I R NA M E LI ST fl/f I DM157420
W P(TF(P 6 ,~~422) DBT ,PI,PBELLL ,TFRAC, ETACL,P2 ,PS T A R ,TPA T IL D M157 410

5422 Fr’R~A~~T (I0X1, OBT,F1?.4, SX2HPI,F13.2-, 5X 6HPRELLL, F9.2, DM0,67440
1 6X 51-TFPAC,F10 .4 II ICX5HETACI,FI0.4, 5X2HP7 ,rI3.4, CM 0-67460
2 5X5I~PS TA O ,F1O.2, 5X6H154T(L,F9.4 / ) DM067460

W P f T I ( N ~~, ~4?3) E T A  ISP ,P3,PT ,  EX S I ,P4 ,P V PX , W M T S C L  1M15747()
5423 FCP M~~T (1’ )X6H FTAt Sp ,Fq.4, 5X2HP1 ,F13,4, 5X2HPT ,F1 3.2, CMDS 74IO —

// IO X4HEXSL,F11.4, 5X2H P4,F13.6, CM GS T49O
2 5Y4NPVflX ,F11 .2, 5X6HWM (~~DL,FQ .2 / I DMDS7 SOO
WP (1i(~’ 6,3424) ITAN K ,P5,RFH ,WOVA CI ,IWTANK ,P6,RHOF , W DV A C 2  DM0 5 7 5 1 0

P424 Ffl PMAT( lOXS ~1TT AN K ,IIO, SX2HP5,F13.6, SX3HPEH ,F12.2, 0M0S7520
I 5XôI-’WflV~ D1, F9.4 // IOX6H IWTANKd 9 , 5X2HP6,F13.6, 1MD S76~~1 —

2 5X4H140F ,FI1.2, 5X6HW )VAC2,F9.4 / I rM r,6754’)
W~~I TF (~~é, 8’i?5 ) MFTAL,P7,RI400X,WOVANL, P8,SAFAC,WCVAN2, TCW T,Xflt. M(S CM0S755~)

84 2 ~~ 
FCPMA T ( In ’SHM FTAI ,I10, 5X2HP7,F13.6, SX5HRH’)tJX,FI0.2,

I c - ~()t,~flV ANl ,CS.4 II _OX2H P8,F13.6, 5X5HSAFAD ,FlO.2, DM0 5 7 5 7 1
2 5x()— w~ V~~’2,Fc .4 1/ 5CX 4H TCWI ,F11.4, 5X6HXOLM !S,F9.2 / ) DM157511-)
DA I t “A CF ç M 0 , 5 7 5 q ( )

O A S I  CON T IM U F
DO TO ‘~C2

6 DONT(NI)E CM 0S7~..~O
II I / 3 f lT  IC I GO TI’) 160 DVGS76~~’)

C (‘ “III m l  PPfl PIJ ) d O N  S I T i N G  C M 5  764- ’ )
( 1  17 3 .01. I I Or TO 62 C M 0 5 7 4 1 f )

~~ ( X  = r~i ( ~ + IS DML ~S 7660
TI ( -

~~~~ (~ .01. 50 I CA LL PAGE ru0S7 67)

~-t (NI- = N L T ’~E + 1~ C~
’0S 76P0

PEA 0 I P15, NA MPJS I DM0574 00
(F I T)~PR!N .LF . 0 I D,0 TO 8793 D M 6 5 ,7 70 ’ )

UI~ ITC (NI- ,972 11 DM057710
P ? . [  FrPMA T( I f / / I  25X ,26HPAMJF T SUSTAINE R DATA LIST // DM057770

1 34X ,I5HNA MRJS NA P4EIIST f/I ~ C M 0 5 7 7) O

W C I T l (~~~ , d? 22 ) A 6MAX ,FXIM,PKD,TBLAO, A6 P4TM, FcIBfl,PN2,TCA5 FC DM0577411
87 22 f r P M A T I 1 O X S H A 6 M A X , FIfl .4 , 5X 4 H E X ! N , F11.3, 5X3H PKD,F12.2 ,  C M C ST 7 I-1

-~~~~~~~~_

- 

H 4 5 4



-- - -~-r ~~~~w~~~~ - ~~ ~ 

- 
‘

1 5X5MT PLAD,F10.3// IOX5HA 6MIN ,F10.4, 5X5HFSLBO,F10.3, CMD,S7760
2 5X3 PP~-’2,Fl2.0, SX6HTCASEC , F9.3 / I DM05 7 7 7 0

WP (TF IS6, 8723) A CMAX ,FTUS,PT4L,TFUEL,AL ,FTYS,PT42,THGG CMGS7700
8723 FrPMA TI IOX5 HACMAX, F10.4, 5X4HFIUS,FII.3, 5X4HPT4I,F1t.0,

1 5X 5 H T F (J F L , F 10 . 2  II 1CX2HAI, F13.4, 5X4H FTYS ,F1I.3, DHGS7800
2 5X4HP T42,F11.0, 5X4HTHC,G,F11.2 I ) DM057910
W PITF I P16,8724) ANN,GMF ,PT43,TMAX, COB,IFTYPE,RGD,TSUS DMGS7S? 1

8724 FCPMAT( 10X3 !-’ANN ,FI2.4, 5X3HG MF,F12.3, 5X4HPT43,FII.0, CMC,6783~)
I 5X4HTF~AX, FII.2 II IOX3HCDB,F12.2, 5X 6HIFTYPE,I9, CMGS7S4’)
2 SX3HRCO ,F12.2, 5X4HTSIJS,F11.2 / I DM057850

- 
- WP !TF(P-’6,87?5) C1X ,KFM , RHOINS,ULLG , CNM ,MATPB,RHCPJF ,VPP 1M0S7860

8725 FO RMAT I l0X3I-~CLX,FI2 .2,5X3HKFM ,Il2, 5X6HRHOINS ,FQ.3, CMt~S7R 7 0
I 5X 4~ tJL 1G,F11 .4 II IOX3HCNM,F12.4 , SX5HMATPB ,I1O, DM657880
2 5X 6HP I-flPJF,F9.3, SX3~ VPP ,Fl2.4 / I DM067890
WP IT FIN6, R7?6) rIEIT4,MA TTK ,RCB ,X 1, DROF,NB,RU,X2 CMGST900

8 7 2 6  ICRMA TI 10X51-0F1 14,FlO.O, SX5H M4TTK,IIO, SX3HROR ,F12.3, C~~6679I0
1 SX ? H X 1 , F13.4  //  ICX4H O RO F ,F11.2, 5X2HN8,113,  rMCs 792O -:
2 5X2I-~PU,F13.3, SX2HX2,113.4 / I CMCS7Q3O

W R T T F ( N 6 , 5 7 2 1 )  FO P , SPPWF ,X MOM R , EEX P,P DF C M CS 7 O4 O
8727  Ffl~ MA T( 1OX3PE flR ,F12.2, 20X, 5X5HSPP WF ,FIO.3, CMCS7O5O

1 5 X 5 HX M O M R , F 10.4 II IOX 4HFEXP ,F11.2, 5X3HPDF,F12.3 ) 0 M6 S79 6 0

CA LL PACE rM 0,57g7c)
8753 CONTINUE DM 057950

- - Cr ir ~C2 r~’CS799O
6’  IF 11 3 .GT . 2 1 00 11 63 CUDSR000

N L I X  = M L IX + 15 DMc-58010
IF I M L IX .01. 50 ) CALL PAG F CMGSAO 21
NI. INF = N- L INF + 15 C M05803’ )
GO TI) ~C2 D M6 58 040

~3 (F Ill .CT . 3 I GO TI) 64 OMOSPOI ’)
Dl TO 9C2 DM DSROÔO

64 IF ( 7 3  .01. 4 I GO TO 65 CMDSRO7 ()
CC 10 902 DYC6P0SO

65 IF 1/3 .GT. S I GO TO 66 rY CS8’ )q ()
M LIX = Ni IX • 10 CMGSP 100
IF I MLI X .01. 50 1 CALL PAGE c~~os~~ii o
NLTNF = N ITN E + 10 DM06812’)
Cr Tfl 9C2 DMGSR1IO -

-

66 IF 1 73 .01. 6 1 0,0 IC 68 CMCSP14’
KPJF = I CUGS5(~~)

CAL!. RJ IP’JPT 1 /4, MRAM P , INPR IN, ~5 I DM 0-SRIb ’)
CC TO 9C2 DMCSPI7O

UO I F  1 2 3  .01. 20 I GO TO 26C DMGS9 151
( F  1 73 .GT. iS ) GO TO 167 DM GS R IQO

C INPu T FliP VFHICLF PEPFORMANCE DM055200
RFA[) C N5, NAMVP M I CMGS~~?10
IF ( INPP IN .iE • 0) 00 TO 845C DM06 8220
WPITF (56,84I5) D M 05 82 3 1

8415 FOPMAT (// 5X,2OHTRAJ FCTORV PHASE CCNTROL LIST If I DM068740
W PTTF(r’6,8413) NCPHA Z , A ITI, FA RMAX , NDPHAZ, GAMMA !, DM05,825’)

I TPCMGN , 1T4NA X DM65,826’)
8413 FORMAT I/ 3X6I~NCP !iA7,17, 3X4HA11!,F10.0, 3X6HFARMAX ,F9.4 If DM058270

1 3X 6HNDPHAZ,T7, 3X6HGAMMAI ,F$.4, CMCSR?P0
2 3Y6HT PC MG N , F9 .3  // 36XÔHTT4MAX, F9.0 / I C 0SM~~9O
W P IT F I PJ6, 8314) NLPHA Z, MUPT, NZLIRI, VFL I, XMACP-4 1 CMGSR3111

HA 55 

- 

-

- - - - - _ _ _ _



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -

p 114 FCPMAT( 3X (MM!.5144Z,17, 3X4HMOPT,II0 II 3X6HNZLLRI,!7, CMCSR ,3 1T)
3X4~ V ft I,F 10.2 II I9X6 HXMA CH I , P8.2 1 DM055120

~~ (T F ( N 6 ,8 4 3 7 1 DM65 , 83 1 ’ )

8437 FflRP~A T1 if ) 1M05R340
WP ITF(F ’4,8417I DMGSql5O

54(7 FCPMA T (5X 1~~I fl.,2X6HAL PMA X ,6X4HALTF , 1X 6HANZMAX, 5X6HFVALUF, DM058360
1 IXA H GAMM A E , 1X5HICONT, L X6H(PTYPE , [X5HITFRM, IX5HMHGEN, DM058170
2 IV SHMOPES, IX5HNAERO , IX6 HX MACHF , IX6 HZPRINT , D’IC - S S 3 P O
3 2x6t~ITPW P*6F, 2X6HTTOTAL, IX5HSLOPE / I DM0S8190
r~ 8475 NP = 1, 20 CMGSR400
IF I ICONT IN P) .LF. 0 ) GO TO 8430 DM058410
WPITFIN 6,94?7) MP,AIPMA X (NP), ALT FlNP ) ,AN7M4XINP ),FV~ 1UE (MP), CMC,S°420

I GAMMA F (MP ), IC PNT (NP), !PTYPE (NPI , !TERM (NP), MHGEN (NP), CMGS84IO
2 MCOFSINPI , NA FROIM P ), X MA C H F ( N P) ,  ZPR I NT(N P)  DMCS R44 r)
3 , T P P ~A SF (NPI, TTOTAI (NPI, SLQPE (NP) DM068490

5475 C~ MTtNUE CMSSR 46O
84 2 7  FflR’ A T 1 5 X ,t 3 , 2X ,~~6.1,F IO.O,F7.t ,F11.2,F7.2 ,I6 ,I7 ,4I6 ,F1.2,F1.I, DM068470

1 P5.1, FR .j, P6.0 1 DVC,0848’)
8430 (ON T IMUF CMGSA 49O

WPjTF (~~6,843i) DM068500 H
8431 FI)RMAT(// S~~,39HDALP}4 DALI OCFN DELMAX DHCL OMACH , CM CSP5IO

1 43HPMIM D5TAR T OVD .L EREF ERRFAC 0KG 0KV , DM0SS~~20
2 30I-~GK VCPe GTOPT R A N G E ! RTDL TIME ! ) CMGSSS3O

W P I T E ( N 6 ,  8432) I1ALPH,OA1T ,DCFN,0FL~ AX ,OHCL,0MACH ,DMIN,r,START , CMD,58540
I OVCL ,EQFF,ER R FAC ,GKG,GKV ,GKVCRLJ,GTOPT,RAND ,EI,RTGL ,TI M E I CMC,S°550

54?? ~CRMA TI 5X ,F5.3, 67.0, P5.2, F7.I, P7.0, F6.2, P6.4,  P7.1, F6.0, DMGS8S6’)
1 F-9.6~ F ? . !,  14.1, P6.4, F7.1, F6.1, F7.1, P5.1, F6.L I CMCSRS7O

0 CMCS PI~~0
P433 FIIPMA T (// SX,6I4IPPOP1, 1X6HJPRINT, I X6HMXSTFP , 1x5 1-thTRVS 1 CMGS9S9O
p434 FNWAT~ SX, 16,717, (6 I IMD,58600

WPITF (N6, 8437)
or 8440 ~‘~~=1,20 (MGSR62’)
(DIS = ICfl’~TINP ) 0MC .5R6~~
I F I I ICTS .tF .O I .08. I IC T S . GT . 12 )  1 00 TO 8440 C~~GSR54’)

N P! = 10 * NP 9 DM6 5 5 6 5 ’ )
= NP! 4 200 DM0586 60

NPI ( = 10 * NP C M C .5 8 67 1J

NPOI NP~~L + 200 0Y05568)

~P ! T F ( N 6 , 8 4 4 2 )  NP , I C ONOZ ( ! I , I NP!,NPIL) ,
1 MP ,(CON D Z ( I ) , ! = N P D , N PD L)

9442 ICPfr A T I 5X41-DCN I ,12, 1OF IO.2f 5X 4HCONO,12, 10F10.2 / r ” ( ~s 5 7~~ )
p440 DON T IMUF r~~r 5q 72 ’ )
84 5 0  CONTI ” J I J F  r~-~G S 8 7 ~~fl

IF ( 75 .1 T~ I I 75 = 1 rvO SR7 4r)

IF I 7~ .61. 5 ) 
(‘-Ii TI) 8409 DMO,5q75 ~

= M A X C  I NTR AJ , /5 ) D M 0 5 97 4 ’ )

D S E P  TWA J PAPAM INTO STOR AGE — INPUT VALUE S (-M05q77’)
or’ 8407 j T R  1, (7’) D M C S R 7 8 1  

—
94C7 TPDON ( 115,/SI = TPySOMI!TR) (“05879’)

cc 197~ 1 15=1,102 DM 0-SPOOl
1919 TPMIDP (I1P ,Y~~I = TR F IX (ITP) DM65551’)

‘340° C O N T I N U E  DM 05852’)
C RESET T M J  P A P A M  FOR F IRST  TRA J  D M C • S R R 3 O

Dr 1°16 ITP = 1, 102 DM06 8H4 ’ )
1976 TRF Tx (I T I I = T 5 M O P ( IT P , 1 )  D M0 - 5 p O I ’ )

HA 56 
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rr 1c75 !T~’ = 1, 670 DM059560
icis TP Y SO M ( ITP I = TPCON (ITR,11 C~~1SR97’)

CC Tfl 
~C0 D”GS p 88()

1(7 IF I / 7 .0 -T . 11 1 c~fl TO 168 DM05959’)
Cr TO 902 DM068900

1(~ (F  ( 73 .GT. 18 1 GO TO 902 DMG68910
CC Tfl 900 DMGS R92 O

2(0 CONT INUF CMGS 8~130
0-C TO 9C2 D” D,55940

(8 IF ( 73 .01. 0 1 G~ TO 902 DM055950
RF AC ( M5, NAM T J ) ruosRq6o
A !.FTX = A L FTJ rM0S5fl70
IF I INPP!~’J .~~T. 11 1 W P I T E  I N6, NAMTJ I C M GS 8 9RO
CC T~ (100 DM05900 0

C DM0 5000’)
C** Dn ~FAf l  ~LS I D  T ItRL ES D”059910

7 IX = 7 4  DMCSQ02~)
(F I 7 3 .D,F .21 0-11 1’) 72 DMC5903’)

‘** P (AC -~S IC T A B L F S  A N- ] STORE (iN 134 DISK 11 CM0s904)
C ALL T S A S I C (  I X )  (T~~06g05’)
1’) 10 c02 DM0590 f ~)

72 Y F(IPF I1). D’).CI %-~PITF (6,20O2I ZCCDE 0M0S0079
I I ( 7 3 . G T .2 I  GO TO 73 1”05905()
TF I7 4.CT .1I D-0 TO 722

C * *4 *  T1~A~~cFF 5 015K ~~ 
T- ) T A P F  2.

rA ~~ TFII- ’)2 C”GS9Il’)
C-i T~ (107 C M G S O I2 ’ )

C $ * $ *  T P A N S r r ~ T AP ~ 2 1(1 1) 1 6K  11. 0M0S 13)
722 D A L I  16071 1  ~~ 0S9 I4’)

(TI T’~ cO~ ( U f 5 9 1 5( )

C**$* C F L ET F  i”L l T FV P f l PA -~V TA~~1FS ON f I S K  11 ~~ Cc~~L6)
73 IF (/~~.(-T .’I 0-f l  111 74 D”0S°17’)

= r
Dfl 7311 1 1= 1 ,Nf - 11 r~~GsDIc’) 

-

I F I 1 N r X I I (  (,7).C,F.0) GO TO 7301 CM ’~Sq,r))

= V + 1 D~~0c’),l-1
P’4 ()Xll (l,2 ) = C CM D S (12~~

73C 1 DI1NT !NIJ 1- D M 0 5 ’ ) ? 2 ( )

t ”R lI = ~~~~ — K ‘~~0S9 24 1
IF ( K . C T . O )  NP11= I r f IX I I INBI1+1,4I C M O S O 2 c )
DO TI) (1O~’

74 CA LL TF~~S 1C I ( X ) D~a0S’~77’)
K F ’ A S V A  = I C’~C5 <~’5 ’)

CO TO (102 D”DS’)’C)()
S (f~ JT I’J U~ DMCSC) 1110
(ALL INCrS 1I 7), IN PR IN ) D M0 6 0 1 10
CD TI’ OCO DM069320

C** SITUP SFM WORTH AND flFP 1~~A 1I~~E S DMrS9 4 30
9 (F I,’? .D-T .l) 0-fl TI) 92

DALI PAC ,~ (T”0 S9150
P FA LT I~ .5,NF~M 2 I CM C ,S q 3cO
WP (Ir (N4, r~4AM 2I DM 160170
Ni T~ ’F = ( NE + 4 D”65938’)
IP = (P5(4) rMrsoJ n’)

C C A L L  N E M W T !4  DM(6q409

H 4 57
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WP IT F  I M 6 , N A M4 I  CMGS94 ! ’ )
N!. (N F = NI (NE + 4 DM06 9420
CD 10 (102 rMr,S0430

— D$ *  PUNCh C A P O S FOR WORTH AND DERIVATIVES CMCS944O
92 (F (/3.01.2) 0-0 TO 53 DM0 69 4 50

W P I T F  (N6, NA M I 3 ) 
- DM05046’)

WP (TF ( I”? , N A M 3  I CM6S9470
CC TO 000 DMCS94R0

C** RFA P W f l R T H  AND DERIVATIV E S DIRECTLY DM059400

• 93 71 I73.GT.3) G~
’ TO 54 D”06 9500

IF (‘—‘L I NF .GT.5C ) CALL PAGE DM059510
SFA [) IN5,~”AM?) DMCS9S2 0
IF I INPF IN .GT. 0 1 WR I TE IN6, MAM 3 I CMGS9SII
(~I f NF = “J(. IM P + 8 C” GS 954 0

CC TO (10-0 DM6 59 95 0
94 DO TI) 902 DMCSO~~J9

C D~a G S 9 5 7 0
CXX SYI’THI-SI7I CO M PAT IR I I F  CONFIGURAT ION S rMDS I5 RO

11 I~ ( . 3.61. 1) GC TO 112 (M6S950r)
IF 1 74 .GE . 2 I GO TO 111 CMG S96 ’ ) ’ )
IF I K P A S V A  . IF.C) GO TO ill

C * * Q E A C  AM )’ W P II~ SFTUPS C”0c9620

C**•*  C r M P A T T B I L T T Y  MA TP 1 (TFS REQ IF /4 = o D M 0 5 9 6 3 1
IX = 7~ C”GS°’~4i

CALL  SET UP ! I I X ,  7 5 ,  KA SE, !*X ,  /4 1 DM0 50 6 5 0
(F C I X X NI .QI  NFLAD, NFIAG + 1 C” GS°66 )

TF 1 74 .GT. 0 1 GO TO 110 C M G S Q S 7 0
DAL I ~PT1(2) CV 0 S 9 6 5 0

C A LL PACE C M0 S 0 6 C ’ )
110 (C~~~~ (I.,)(If D” G 5 9 70 0

IX = 1 D U0 S 0 7  11
DAL I SFTUP 3ITX, 75,/6,IPPIS),NL I NE ,MPAGF ,PCODE,I X X I  DM050 7? ’ )

K PA SV A C) D”050731
(F I !x X . ’ F . O )  P%F LAG 2 = NF L AG ? + 1 C”~~5974 ’ )

I L L  O V T T ’ ~)IF (4 0 50 ’5 ’ )
IX = 2

p c .~n SIJPF~~V IS0~~Y NAMPL IS I  WH iCH O V E R R I D E S  “( SC L I S T S
P F A C  INS,S IJO F R I
ir I Z X N 5  .L~~. 0. I ZXNR = 1.
Fl IMPS IN .LD.0) 0,0 TO 8853
w c IT r(r ~6,8q21)

‘3921 Fr’~ 1 AT (f// ~0X ,15 hSUPFQ NAM PLIST //fI3X1OHTRA JEC1(PY, D s ’l ,n
I 1ox10 - H~~~rP’JLS IrN, 1OX 13 NCON F ( GUR A T ION / I 3 X L O H D A T A  ITF’~~,
2 I O X 1 C H O A T A  I T F M S ,  1OX IOMD A IA I T E M S  / /  )

W P T T r (~ (,qs~~2 )  A L T I , P C A N T A , A R T , FA R M A X ,DIAF R ,A RA 1  C M C S O S c 1

8~~?2 
r (-~ MAT I IOX 4HAL TI ,F 1’.O,4X6HBCAM TA ,FI 0.2 , 4 X I H A R T  ,Fi3.4 Ii

1 I O X o M F A k M A X , F I0.4 , 4X 5 HDIAF R ,F 11.2, 4 X 4 H B RA T , 112 . 4/ )
w P T T I - Ir;~~,5Q 2 3 I  r ,AMMA I ,  FINE , FRS T DM G S J 0 t ~ )

8923 Fr - ? MA T I 1O * 6M C A M M A I , FiO.2, 20X , 4X4HF (P4F,F12.4 //
1 26V . 20* , 4X 4H FQ BT, F 12.4 / ) D ’ C S Q Q O O
W PtTFIN(, ’~924) MCPT , (AR T ,NC P HA 7 , D V M U LT , I A RW  C MC~S’)011

(1q24 F I P M A T f  1OX 4frMOPT ,(12, 20X, 4X 4HIAPT ,It2 //
I l~~X 6 )- ”D PHAl,11fl , 4X6HD VMULT ,Fi0 .2 ,  4 X 4 H IA R W , I 1 2  I I C MC, 59 0 3 0

w p r T I ( ~ .6 , 5 5 7 5 )  NO PHA7, CV T O I , I BT I , NL P H A/ , I NW C P I . , IC N T P I  C” 0 - S004 ’ )
8 8 2 5  F C P N A T ( 1O1()-’N O P HA 7 , ( 1 0 , 4X SH DV Tr 1L ,F t1 .2 ,  4 X 4 H I PT L , I 1 2  II DM0 59 9 5 0

HA SQ
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1 1OYef - ~NL PHA 1 , I1O,  4X 6 H I NW O R L , I 1 0 , 4X6 H 1CNT RL , I1’ )  / I IMGSQ96O
W PITF (N6,5526) M lt L R 1 , 1 T H R , I S L J R F T , T P C M G N ,  D” 05(1970

I TT4MAX ,KINIE T ,!SUOFW DM060090
8826 Fr’~M A T ( I O X 6 f ’N 7L L R l , ! lQ ,  4X4 H !T HR,I1? ,  4 X6 H I S U R F T , 1 1 0  U C~~0S9 (1Q’)

A IOX 6H TPCM D,N ,F 10.3 ~i.i CM GS ~”)O1
I LOX T T 4 M A X ,F 1O.O, 4X ( - f l ( I N L E T , ( IQ , 4 X6 H I S U R F W , 1 1 O / )  ( T M 0 - S * f l 1 0

WP IT F C I ” ( , 8 5 2 7 )  V E L T , KPR O P, T TN ,X M A C H I , M A X N I T ,IT S E CT  C M GS * 0?0
8~~27 FCRM 4TI IOX4HVFL 1,612.2, 4X5HKPRO P,III, 4XJHITN ,11 3 1/ DMGS * ’ )3 0

I 1OX 4SHXMA CH 1, FlO.2 , 4X6HMA XP4 TT ,I10 , 4X6HITSFCT,Il0/) C U D S* 04 0

WP!TEU”6,582P,) !WSFCT,NlTFMP,KU~LET,VE OP ,NW,V (,wM1SC , Du0c*05’)
I X L~~f lY , 7X NCi

Q P 2 c ~ FflP~’4T (30X, 16X , 4X6HIWSFCT, (IO //3OX6HNZTFM P ,I1 0,
1 4X6HVI ’iIET ,IIO //3OX4HVEQB ,F12.2, 4X2HNW ,T1 4 I~
2 ~‘)x2I-4vL,P[4.2, 4X5HWM ZSC ,F1l .2 If D~’(5*09’)
3 30X5HXLBOY,F1I.2 //
4 3O~~4 O i X N o ,c 1 ?. 0  1 D~~GS~~11’)

CAL L ) ‘ tCF  IT MG 5* 1?0
5Q5 I  CC NT I ’ IUE

• Er I KLND~ .CT . C I Go TO 1920 CM05*14 ()
1020 CD~1TTN( ’F

0-C 10 .2 5 I = 1, 1C CV D S * 16()
192c ISCIINI 1,1)  = T~ YS C’ 4( !I 0M0 5* 17 ’ )

INTYP IT = ) c I N L F T
T Q~~~5 I 03, II = TPD~~0-’-’ r .4 05 * I  00
TT NX = UN D M 0 5 4 2 0 0

I A P T X  = [AP T D M DS * 7 ( f l

T A ” W O  = ( A P W
= IA 4 .~ C~’C S * 23’)

F~~8 T X = I - 5 P T  CM C S * ? 4 ’)

~‘ A F P X (  11= [T N r - ’G c * ?b ’)
£“~~F RX (  7 1= (Pf l

r~~r”x( ~I =  E I U G  D~~ D, ç*7 7’)

Ni~F P x I  4 1 =  1W r U C 5 4 2 5 ’ )
‘~ ‘r’ -’x (  ~~)= IC N T P L

~‘ f l E P~~ ( 61= (APT ‘ Y D 5 ~~3Q’)
N A F F Y (  71= IAQW D~’C S * 3 I)
‘ A ~- P X I 1 C ) =  IT S F D T
~- A F P X ( L L i= I W S E C T
~-~~F~- X ( 1~~) =  IPLOT
N A F P Y I T 3 C ) =  N D 0 - V A P  D’~~C 5 - ~~15’)

~WX  = NW D’ CS ’  3~•’)
IWTPL  = 7P1 PT rY~~S*~ 7 )
‘~S ( ( ‘PU = IWS K TN D~~0S (~31’ •)

)-~~F X X  = HP~~X T  DV 0 5 ~- 3 f l )
)
~P A 7  = ~~ AT
X A 7 ? ( ? )  = T ) ~FTAC D” 54411

= V P R ’ ) P
FX( 11 = P)-I* .C)174533
FX I 2 )  = TH E1A* .0 I74533
~ A~~flI 7 )  P~’I * .O [ 7 45 3 ?C

/ P N A D ( T ( 1) P’~NAC C 1’ D,S + 4 ( )
? P T A C ( (  11 = PP TACC D M D 5 * 4 7 1 1

Z O r P E I J I  11 = PPF PF L)
1151 = DM( 5 t40 ’ )

F A C T  = 2. * 7XNP D” r -S*50J
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rcvLn = F5YLX CM 0-S*~~4’)
111)1)151 1) = CDODES CV 05*55-’)
ZLA C FS I 1) = CLA PFS
Nrrp 1 D”GS*570

= 1 CM0-S*590
IFISS I = I 0M05*590

= i D Y ’ S*60 ()
IF (WAR N 5) .61. ICO.)J = C C”CS$oIf)
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IF I MC CNFG .0-F. IMT P. I NCONFG = INTR — 1 D M( ç * ~~,C3

J 012 = K S A V P L  — 1 DM 0 - c s ? ’ ) ’ )

W P I T F I N 1 2 ’ J C 1 2 )  NCONFG r”’~S*71O
DII T~ (1110 C”G6~~72’)

112 II (7~~.D,’.2) co io ii 7 CMCS*770
D~ 

Tf l  500 C’C5’~741
113 IF (73.0-1.3) 0-C’ If) 114 CMCS 47~~’

C VCI) TI) NAM ~~L 1ST
-: ~- F ~~r ( (15, MAM SCP 1 D ’ ~~~5 t 7 7 O

( F  ( T N P P T N  .0-1. 0 1 WRITE (N6, P~A MSC R )
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rM 0-5~~ 7o- -
~

= L~~~1 
‘MD S4~3 f l )

16 = L~~F? 
DMCS*PI’I

(F I K Il L 12 .0-T. C ) 1,11 TI) 115 D Y ’ ~’ 5* 02 ’ )  - -1
J I T 1 ?  = KS ’ ’J P L  — 1 ~~~~~~~~~~~~

~- F A E T  ((‘12’JflI?I NCONFG
IF I NC PN Fr  .LF. (1 1 GO TO 115
CA L L SI1P TCM r M n , S4~~ (-’)

r-o i~~ cr, O CM CS~~~7~
11 4 C(~ JT INIJF C’

( I N C = C ‘~S~’’~’-~)
C~ Lt DCST ( I(T NC I
Cr’ II’ (100 C’”S’°’Ql ‘)

1 L ~ CD~.TlN U ~ 
DM CS~~~)? ’ )

= C !“T~ *93’)
W Q I TF (~~~,1lE ) 1~~’~S~~Q41

116 rfl~ M A T (  IOX ’,C)-N(’ Cfr C [ N C E P T S  FCUND, SC RFE NI NG R Y p A S S F r  I C M C . S~~0~~1
Jr 12 = K SA V PL
W P I T 1  ( N  [?‘Jfl12 ) NDON (“65*970 - 1

‘ C•I XPFT = C C’~~0 ç * 0 R 3
IF I T~~PPIN .LF. 0 I GO TO 902 CMD,S*OnO
P FT ) I P ’ , - DM 0-StOol )

IC? ‘< P I T T  = 2 DVOS-40 11
pr1H~~N
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1 ( J X (  11,11  ) , ( J X (  ~I , T 2 1  , ( J X I 3 I , I3 ) , ( J X I4 ) , 14 )  , ( J X ( 5  I , 1 5) , (J X I 6 ) ,  1615(J P50560
2 ,(JXI 7), I 7),(jx(8I,I81, (Jx (q),Iq), (Jx(Io) ,ILOI , (JX (I1J ,IL 1 ),(JY ( !5UPR0570
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EOU (VA( F~~CF I /WOTH (1), NZLLR ( I 5UP5062’)
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1 P[ 1QTW , P1102, RLIQ F , S LIQY S LJP Q I11O
COM MO N / S I J S DA T /  T X I 4 4 )  S) J~~RI I2 0
COMMO N / T P A J X /  T P A Q 7 ( 6 ) ,  F A R M A X , T T 4 M A X ,  FSLBO, T C C Z E K  S)J PRII3 l)
COM MON /T’~J)’TA/ rPAIT I1O ), DPMACH II0 ) , DPNT (20), CPGAM( 10 ), c’IP~~Il4

1 OPF P(  10), DPITFA ( 10) SU PRIISO
C r ’ M M ( ’ N / T ) J P P I/  TV (30) ciJr’5fl6c)
E C I J IV A L  FI~ CF I T v ( 3 ) ,  IJA LI I ,  I T V ( 4 ) ,  T J MA C H I ,  S’l~~~1l7 3
I I T V ( S ) ,  TJTHR ), I T V I 6 ) ,  T 4 T J  I SIJ PR I I8O

C0MMflN VPM SU°~~1190
DPMMIIN /NF WV PM/ TPF IX IIO 2) 51JPQ1?00
Dr”MCN / P F P F/  S P M E I7 ) ,  NLPI-I A Z ,  NIJZ, NIj UZ ,  X M X ( 8 0 ) ,  X P X ( l0 ,?0I,  5 L J P Q L 7 I ( )
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NA M IL I ST /~~~TUS/ PMV, ALTV,C 000ES,CIAOES,CDSKPF ,NODP ,
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!F (N5S TYP—24) 6,2C,3 511251300
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-T C c(t0016~~’)
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= k INC SU°Q 156)
K D D P = l  ~

I I p -
~ 157’
)

(AlP = ( ) ~~‘) 10) ç ( I~~)~~ ç q q

V I 1~~IP .G~~. 1 1 (-AI R = 1 S’I”~)19’~’)

1240K = J p 0 ( ( ( )  S) I p L~16 0V )
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ZT T4~’X = T1 4M4X S L)P ° 1’,60
DVMUL S = OVM UII S (JP~~I 67C
SAV MAC = AR Z (6) 51,25168’)

= Z X N P  SUP516~)0

0*5 50 20 170()
r STEP WIN O A” 'EA SUP°1710

(‘0 101 11=1 ,11 1 S’j P~~t 7 20
WAP EA = P V IX I I ,  (1 I SIJPQI73O
WAR FA = WA SIA * 144. SUP~~1740
PXII 1) = WA P •FA 50001750

C STEP TAIL A R EA 502° 1760
0° 102 12=1,I L2 SUPPI77O

TAR EA = RV IX C 2, 1” I S11271781
TA ° E~- = TAP EA * (44• SUPS) 790
RX I (2 ) = TA PEA SIJPQLR (1I)
TOTA P = WA R PA + TAR FA S’tP~~1 8l’)
RA T I 0 = 1.oE+1o SUPRI82I)
IF C WA R PA .0-1. 11.0 1 RAT IO = TARFA / WA REA SU”51930

— C S T E P  F X0 r S~~I) WI NG AS PFCT RATIO 5UPPl54()
ro 1113 13= 1,1 1 ? S’JPQlBSr,

~~PEDT =~~~V IXI 3, 13 ) S’J~~~I-’~60
P~~II3 ) = A SPECT S’ ’”R1~~7O
T N? 5 1 1)  = T A R F A  SUl P~’1 SqD
1(15 1 4 )  = W A R F A  SljP~ lS’~’)48W = A S P E C T

C S T E P  P AV L IUAO IFNGT)- SU( ’° 1° 13
rr ’ 104 14=1,114

PI DI = eV (x (4,(41

~Xi ( 4) = “LCL 5 I J D Q ) Q 4 ’ )

/LPAY = PLCL ~IJ °~~195’)
C STFP WA R HEAD WI SOPS 1060
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W I -WI = PV I X I 5 , I S )  St J~’~~1°r)1

= W )-1W T
R~~1( 5) = W5WT S I JP — ’20 0 ’)

C STFP C~ NTPf)I S W~ 
511 ()P7 110

Pr 106 1 6=1 ,116 SI I DV? ( 1?0
C U I O W T  = MV IX (6,16) 511072 )3’)

C Cr~~TPr~I S WI FOP C O S T I N G  5 ) J D P ? 04 ~~~

r ( r M L ~q )  = GU [OWT
D!)(rw I = G U I D W T  • WTG IJIC )

= G L J I OW T
(,V A P = ((1

CALL SLU (”V AP ,ZD,WII,IC FP,WIGUIO ,CFP ,It fl,IH ()
STEP M ISS Il E D (AM

Ofl 107 17 = I, 117 51 )110111 )
TPTP 1A = RV !X (7 ,17 1
13 = T I b I A
C ?X = (‘3 SU~~~?I4C’-
rCASF X = ‘13 5E)”R?1~~fl

PCSTL X 7. * fl3 S I l r ~R? 160
A 3  = •7~~54 * fl3**2 / 144.

= S )J P”21U ’)

CM?? = C TAF P 0’
W API T i / I  19) = 03

HA 64
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~ ‘~~77L = 03 f 2. S’JP~~7?1’)
(F I KFYPS’A .61. 0 1 TNAZZI = XNOZ SIJPDZ22 ()
RY II 7 ) = 101014 5’J”~~?7 30 - 

-
IP”TYP E = ITYPE SUPP?74~

K FA Il  = 0 SU~~P225 O
(MO I = 0 SliD0 7760

C S U E  ~ PAC KAG ~ PAYLOAD
CALL P4VI OD (K ~~A IL , (MOb ) 5UP~~2 2 P 0  -

W PA Y  = WPAY I SUPR22°l)
PIMAS S = W PAY SIJPP230~

)
7WPAV = W PAY SEIPR2I1O
TF(KF A!1 .01. C 1 0,0 TO 107 SIJPS2I2O

6957 CCNTINU F Sl5002330
IMMA X = P3 51)792149

C V A RY BPOSTIP I/W 511202350
(‘0 107 1 1~ =1, 118 S(JPP?36()
PPOTW = PV IX (R,b 8 ) SIJP”2170

C V AR Y l~~S r n~ T/W......PP.....RAMJF T DESIGN A LT S’1P023P’)
C CR TURP L1JIT CES IC-I-- A LT ~UlPP23 9’)

CC 1072 Ic I , ICc 511002400
V A q l = P V I X (c , 1 q )  5)125741’)

C VAR Y L 1S  TSP.....OP ...~~~c AM JFI DESIGN MACH NO. SklP~~?47l)
C PP TIIRBOJ FT 0F5 ION MAc.H NO. 511112243’)

DC 1°7? (10=1, 1110 P ) l P P?4 4 0
V A S 2  = P V T X (  10,110 ) S U04 2 4 50

V A R Y L 1 5 0HA M R~~R PPFcSUP F ...OP... RAM JE T OFS (GN G AMMA StlPP 2 1,~~1
C CR TU PPCJFT C E SI C~’ THPLST

CD 1074 II I  = 1, (Lii SIJP?240 )
VA~~3 = RV IX ( l~1,1 I ll c (l°~~’4°o

C V A R Y  I (DUl l  M I X T U R E  ~ AT In I NC SOLID I ...DR... P A M J F T  DESIGN 1T4 ~ l I O P 2 5 0 ’ )

C 112 TURPOJCT PES IC~ 14 1 TURR I NF INLET TEMP I S’’~’~~251-)
DO 1075 112=1 , 1112
V424 = (‘V IX I 12, 1 1 2 )
V C K IM ) .01. 45 I GO 10 1077 U
IF I KT (’~P •6E . 40 1 C~fl 10 1C75
(F ( KIND .OF . 2C I GO TI) IC7R S(J~~~’5’1
I F I Ill- P .11. 0 I SOLE = VARL
I~ I (T I- P .DT . 0 I SO) 1W = VAP I
S O I lS ”  = V A P 2

501 PC = V A P 3  ç) J OL )  7 60 )

CC T~ 1080 c - , D L ’ 2 e , [ “ i

10 77 CCN T INUF S’)~~- ,?’-?~
)

h A L T = VAR 1 PIP f ~02 610
T J MA C M =  V A ” ?  SlU~°?64 1
1J1(” = VA P 3

— 141J = V t * P 4

CI TI) 1OHC SIIP P 7670
1C79 CCNTP’4UF

IF I (T I-P .LF. C ) PL (t)F = VA R I SI’°~~’6°9 1

(C ( Ill-P .1. 0 I PL IQT W V A R L c 11p 27 70— ’)
21 (O SO = V AR 2 S ’ l” °27 I ’ )
PLIO P I = VAS 3 StJPR ~~7?’)
Pt IOMP = VAR 4 ~‘fP5 27 30
cC ‘f l  1080 SUP~~2740

1C 19 CoNTINUE 51)00775’)
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FPA LT(L I= V AR ! 5UPR2760
HPFM = VA P I SIJPR277O

C SF1 I-Plc-HI FP2 INIFTP AN D CDINLT SIIPR~~7R0
AP 7 ( 7 )  = VAR . 1 511227790
CPM A DH I 11= VA R2 - SIJPR2RO O
AMA CFM = VA R 2 ctJP R2 RI()
CPCAMII.) = V A R ?  51J7Q2820
IPT IFAC 1) = VAR 4 SUPQ2S3O
114 = VAR 4 S11 P~~2R40

lC~ 0 (ONTINUF SUP02BSC )
RX 1C 8 ) = B f lPT W  • S’JP”2860
RX 1IQ ) = V A R I 5 1J 2 5 2 f 3 7 U )

PX I( 10) = V482 ‘ S’lP~~2 A R - ’)
RX 1I ii) = VA P 3 5 1)22 7840
RX 1( 12) = VA R 4 S’1P22900

C PA (J FT DESIGN FRACTION FUEL CONSUMFI3 SIIPQ2Q 1O
CC 117 6 113= I ,1L 13
PPFR ( 1)=PV IX ( 13, 113)  Sh I~~R 293fl

C P/J DES (CM NORMAL ACC ELERATION 5)1022940
rr 1177 (1 4= 1,1 114 c,,p~ 2qc_ ’)
CP~~T I I ) = PV I X (  14 ,1 14 ) S ’ J P ° 7 9 6 0

C P/J DES ION T A ~”D,FN1T A t  A~~D D L E R A T 1 ON SUP2? ’~~0
CC ( 178  ( 15=1,1115
CONI I [ 1) = P V I X I  15, 115)  S’ J P~~249~

C R A M JF T CESIC’J PRESSUR E MA RD ,1N SU”P-3000
Cr 11 79 11 ~~= 1 , T L 1 ~ S’’7R~~’)11
prM cr~J = P v 1 X I 1 o , ( 1 6 )  SUPR 3’ ) ?O

C STEP M IS S 11~ WI OP EEND- 1H
rr 1IR (17=1, 11 17 SU”~~3’)40

= PV 1X( [7,1)71 S I I O R ’31 50
114 = VA)-’’. SU0’?31~~,1
P~~1I 1 31 = RIN X
PAP 4~’ P TN x S 120 3)P’)

511001191

C 1f51 FOR OP~’ PA T 1 R I L I T Y  MA T R IX  S I1P~’31IY )
CDL =001 +1.0 5112 0 111  )

(F(,AMO r If’)L ,lOOfl. ) .F0. 0.0) WR (TF (r16,2010I OOL
‘010 r1)PMAT I . X ,4HI)flL = , LPF 15.7) 5 IJ P~~ .$ [3)

Yr (APrfl (PrL ,10C00. ).NE.C.C) GO TO 60 c11 ’P314r)
W P ITF (No.20 101 flC (
W F’1 T~ 1 N 6,7004) (JXII),I=1,NSSTYP) 5’IPP3[~~’)

2004 FOPMAT (6X ,6 (513,2X )) ~~l”~~317’)
60 C CN TTNUE S (1203180

(r  ( NTO fl ”~A .11. C I GO 10 6420
C c ) , ’~032 O’)

Dfl f~7 I = 1, N (CCMA 5 t I P 2 ’ ~ 7 10
V 1S1 ( I) c’12017? 0
1 = 1 5 2 1 1) Sl 0”~~323()
M~i I Q ( I )
I-= 1 0 1 1 )  5IIPR 1 .~5O
K(=J X (K ) S11P23260
K?= J Y ( L )  c ) ) 0 0 3 7 7 )

(F I (V 1.F9. O ) . DP . ( K2 . F0 . C)  ) GO TO 300
VI ICM IK 1,K 2, l ) 513203290

(°(M*N.FQ.0I K 2 — 1  SUI”4~~300
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TF I K3.F0.CI GD IP 66 SIPPR33 (0
62 COt-- 1T PJUE 51JPP3320

6420 CrNTINUF SU2R3330
00 64 1= L,NSSTYP 502P3340
JX I(  ( I= J X I  II SU PR3350
IF (lit II.FQ .0J JX1 (I) 0 SUPRI36O

64 CONT INUE S(J P0337Ø
C GO ID HERE (F COMPAT IBLE SIIPR33BO

!CNO = IAB S I IA!R) + I A B S I  IPR C1 2 ) I + I A B S ( IV P )  S(JP R33~ 0
IF I ((NO .E0. 0 1 GO TO 7842 SUPR3400
CALL PAC E S UJ PR34 1O

= NCO NFC + 1 S 1J P23 420
WP (T [ 6, 7841 1 NCF SUP°3430

7841 FORMAT I I/I SX , 3O HSFARC H FOR CONFIGURATION NO. , (5 ) SIJP2344 ()
NIIINOT = — 47 S(J~~~3450
(AL ) I-ACKC M I IX , KCONFG , NCONO 1 ) SUJ PRI460

184 2 C~~NT (NUF SUP53470

C’ S  511P234 90
Ap 7 (o)=DP’~AC H(1I 

f)J
~~~3490

IF C INW I’Rl .1-1. 0 I GO TO 7345 511P53500
C 5 1 F f  C( T O TAL W I  5132235 10

1 14021 = 2 S(JP~~352O
1(11141 = P(NX S’JPQ3530
141101 = T~~TWT SUJPSIS4O
(F ( KPYP 5M .G1. 0 1 0,0 111 7347 SUP R 3S5O
P2071 = 0.0 SIIP°3560
TCT& = Pill 5()P~~1570
Xl B PY = 2. * 2) II S’IP”35R0
IF C PPPPLT .0-T . (‘.1 ~L~~IY = PROPLI 513P91590 - :

Cr 1° 734(’ 5(1223609
7145 CflNTP~(JF SUPS36LO

5 ( l f iN  L PN C TH ‘ZJ053620
L W~)PT = 1 SU0P363~)
Tor i  = P1’i X 51JP53640
PPfl Pt  = 11)11 — P( C L  SUPSIo~~O
Xt (’DY = PROPL ctJ ”QlooO
TPT W1 = 0.1) SflP~~1670
14111)1 = 3. * W PAV SUIP D36PD
(F C K 9  VP SM .LE • 0 I ~ O 10 7349 S1”~ 36°’)
WPITF (6,7346 ) c’,021700

7’46  F C R MA T (  /1 ?X3AH PP DPU ( SIPN SIZING CANNOT BE RYPA SSEC / 5 1 J 0 0 3 7 [ 3

1 2X3O’~ML U ST SliP TO WE IGHT NOT LFNGTH I 5 1 1 0 23 77 ’ )

CO 11) 9° 5 1 1 2 2 1 7 31)

1347 CP~’JIINU F S ’ J 0 0 _
~~74’) 

- -

PPDP L = PP1~P L T  51)003750
XL”PY = pfl 117L1 S11003760

73 49 OONT INUF 51JPR377C)
rfIM6~~e(fl TOTWT 5~JP5379O

1777 C (’NTINUF c’J~~P37~ O
r 5UPR3ROO

~1C-W = T~~1WT SU PR3810

it TOT = Y L D O Y  S’J~~’3 P2 0
r -’ = TC T r IA 5UPR3B30
C C A S F  01 ~lJP~~3840
1 (10 1 ?  = 03 I 2. 51)22 385(1
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A PZI5I=C PMA CH (1 ) SUPR3R6O
AP7( 8)=PRDPIT/2 . S1J~~R 3 B 7 0
~X (33)=PROP1T/2. c)J PR3B80

SI) PU 3~I90
RJ D7) ‘)=0UM666(e) SUP”3900
I F C KRYPSM .LE. 0 I ~FX1 TZ = A3 * .9 cI’P~~39 10
IF I KBYPSM .01. 0 ) TNOZZ = XNUZ ~

(jP
~~3q20

X L T O T  = XI BDY + PLCL 51JPR393()
INOZI. = T N(u?? 511023940
TLTP 4 FI1 = XLPOY + pil l SUPR3fl5O
X C 1T P = I T LTH FO — ( ) (AS F/2.  I / DCASE S11PR3960

- 

- 

C CO MP UTE W I N O / T A l L  W IS S(JPRI9 TO
CAL L A F P O W T  I A PSUPF I 5’J ’~Q198 9
Z A R S U JR = AP SUR E S (JPR3990
( F  C IPACK .01. 0 ) C A L L  PAGE SUJ PR4 000
W IAII = AQSUR F — 14141MG SU DU4 ’ ) I0
(F I IC~’C .ME. 0 1 W R IT F (6 , 7 8 5 1)  W PA Y , WW IMG , W IAIL SIIPR4t)20

72’I FOR MA T I // SxI4HPAYIPAP WE IGHT , F9.I / 5!JP24030
5Y ,j[HWIMC, WE IG HT , F12.t I 5X,IIHTA (l WEIGHI , F12.1 / I SUPR4O4O

XLBD F = TLII-4Ff) S1J024050
C 5)3224060
C T E S T  TO BY P A S S  AOM ST EP ~U P24 070

IFC I(P-Y P 5M.CT.01 C,O 10 4923 Sf)P041)R0
IF I K IM) .LT. 40 1 GO 10 4923 51)20409’)
IF I KIM) .GT. 45 1 GO TO 4923 SUP~ 41O0

C CDMPUTE I IFTICRAG 00FF FOP DESIGN P15 Sf1024110
r(~ 9172 ION = 1, 10 S(J PP4 12~

8112 CDSK ”F( IPN ) = 0.0 SU~~~413~
IF I KP YD”G .01. 1 1 CC) 10 ‘.923 5122414’)
KSTEP = 1 c (f004(51’)
P~P M S A V  = ‘3PM S1i”~~4160
MRM = 1 51322417’)
N A L T S V  = NAL T 5110041~~’)

~“A L I = 5 1J 004 [Q - )
P NV S A V  = 0 MV ( 1 1  SU P~~4?00
~I TSAV = Al TV ( 1) 51)024710
(A IRS = IA I P 5(3204220
IF I IA (P5.1 F.0) (AIR = 0 5112R423 ’ )
CD 4021 IJK = 1, NO O P 5 1 )0 2 4 7 4 ’ )

PMV( II = DPMA CH (IJKI 511224750
A CTV I 1) = DPAL1( (JK) 51 pR 4 2 6 0

C CALL AF°fl IC COMPUTE COD & CLAI FD FOR DESIGN POI NTS S ’ I” ”427 0
CA L L A O M ( K F A I L ,  KSTFP ) 5 ’ f ~~~4 28()
CC~ f lES I 1J K) = C”C S1JP2479()

C IA CE S I IJ K ) = CNA / 57.2 9578
rrSK?’3F ( UK I = CFR S’J~~~43 10
A D JUS T PCA ITAIL CPfl FOR CHANG E IN NOZ IT 5)1254170
C OBI1 A T I  !JK )=CDPPT ( SU””4330

4921 CONTINCI E Sf102434’)
= NRM SAV 5 )J 2 04 3 5 f l

P~A L T  = NAIISV 511224361)
R MV ( 11 “ MV S A V  S11f l24 370
Al TV ( I ) = A LTSAV SUDP43PO
I A I F = I AI P S SUPR4IO()
IF 1 lAI R .E0. 0 ) 00 TO 4923 Sf1204400
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14PITF(N6,4c’I) 5)1224410
453( FDPMA 1 I // SX ,2?HOESIGN POINT AFRO DATA // St)PR4420

1 5X5l’POI~’T , 7X21.ALI, 3X4HMACH , 3X6HC000ES, SLJPR44IO
2 1X 61-1CLAC FS, 3X6HC 1)SKNF I ~fJPR444t1
WR 1T F IN6,4c33) I I IDE, O PA L T ( I D E I ,  D P MA C H I ( D E I ,  C C O C E S ( I O E ) ,  S’ IPP.44 50

1 CLAC FS ( IDE), (OSKNFIIDE ) ) , IDF=1, NOOP I SLJPR44AO
4q33 FOPMA TI5X ,I5,F1C.0 , F7.2, 3F9.4 ) SUP°4470

CALL PACF ~IIPR44BO
4923 CONTINUE SUPR449O

CCOX = CDI1OFSI1 ) S11P24590
CL A LX = CLAOES ( 11 SUPR451O

C S U P R 4520
IPSM= IPP(  121 S !J PR45 ~ 0
VI (MIT = 1 511724540
IF ( IKHYPSM .GT.0 ) ~))P • (KBYVP.GT.0) I KL IMIT = 0 S JP04550
(F( ( IP S’~ .NF.— 2 )  .02 . ( IA I R . G T . 0 )  .OR. I IVP .GT .0I  I KL IMIT  = 0 S11024560
K (PSM = IPSM S’1P~ 4579

— K I A I P  = (AIR 511224590
= (VP SUPR4S9O

C T EST T I) P Y P A S S  PSM S i lP°4600
jr ( I K P V P S M .G T . C )  .A ND. IKBY DRG.LE.OI ) GD 10 163 50PP46 I0
IF C KBYPSM .01. C I GO 10 7679 S (J P2462 0

C 5 1 F F PPOP1JLSII)N S Y S T E M  S11224 5~~0
721 = () 511724640
(FLY = 0 SUP°.4650
KW IJ N = C 5 1)0246 6 0

O FLVSV = VFO P — VI 511024670
IF I V I = P F ( V S V  * OVMUI T S UPO 4 6 RO
V O O O .  50224690
V ( f l = 0 .  51)22470’)
LDO PRJ—0 SUP~ 47 l 0

C V A L U E S  SE T SA F E S ’ ) P2 4 7 2 f )
CFN SAV= .2 Sf1724730
WTSA V=? .*WPA Y 5 f J 2 2 4 7 4 ’)
W SSAV = I’lTWT I 3. Sl1P~~47~ 0
SL SAV = InTl / 3. 5 1 32 24

15 (11 = LWflPT 511224773
MU1’Z 11=1 - 5 1 ) 0 04  i~~-~
N)JM IT= 1 5ifPQ 47~ Ø

167 CONTINUE SiJPQ 4H (~0
(F I INW O RL .LF. C I GO TO 163 S 112 04 O IO
X IIOT = TOIL ~l 1~~<4 R20
CC TI) 164 St J~~Q4 8 3 0

163 CO NT INLIF ~‘ f P 2 4 B 4 f l
W T T O T = T~~TWT SU P~~4R50

164 CC NTIN)J 1 S & ) P24 R~’0
PIL l  = P1(1 5 1 1 0 0 4 87 1)

= T O T O IA  5U2~’4RR()
f f 3  = . 1854 * 03 ** 2 / 144. SIIPR4A °0
A P 7(  I) = A l  5) 1224900
N PA SS = C) Sf)°24Q10
MODEL Sti~~R4~ 2(1
(PSM = (2 2 1 1 2 )  5(3704 93 1)
IOFS = I 5( 1054 940
T F IV B Y P S M . L F . 0 )  0,0 TO 165 SIJ PR49SO

Li1 -
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1~~
( I K I NO .L1.4O I .flR . I K( N D. G T . 49 )  I GO TO 7679 SUPQ496O

Nru I=l psM S11P24970
INC=O 5tJ~~R40R0
CAL L (1’-L ET P SUPR 499’)
IF ( Ir\ 1 1 .NF.0)  0,1) TO ICR SUPRS000
Cr ID 7679 SUPR5OIO

165 CONTINUE 51102502’)
C SU~~P5030

IFC IPSM .NF.0) WR !TE(N6,5111J NUMZIT, DELVI SIJPRSO 41)
Sill FDR MATI///I/SX ,RHLOOP NO., I3,2X29HCN BOOSTER OELIVER ED VELOCITY SUPRSOSO

1 II 5X ,26HIOEA L VELOCITY ASSIGNE D AS ,Fl0.1, 2X3HFP$ /~ /// ) S1 J~ 4506O
IF( IPSM .NE .CI W P IIEIN6, 5520) 5( 1PR5fl70

5520 FO RMATI /SX ,37H6O DESIGN AND SIZE PROPULSION SYSTE MS / ) SIJ0~ S9Q0
C S I Z E  ~~~~~~~ SYSTEM Sl,025090

PCMCN = PV IX ( 16,116) SlJ0’~5LO0
IF 1 1(1 IM IT .01. 0 I IPSM = 0 51)095110
IF ( IIP SM .NF.0 ) .AND. (KLIMIT.L1.0J I CALL PAGE 511025120
C A LL ~~~ C (P T , (FLY S(JP25130
(P5M = K (PSM SUP”5140

S1i0°515’)
F A R U A X  = FFAR M X 511045160
TT4MAX = ?TT4MX S’1245170
fl11P~~J I SO 7451 ° )

7F ( lILY .01. 0 1 WP IIEINO,3110 I 511705100

311 0 F C R M A T ( I / / / /  5X, IIHM ISSILF SYNTHFSIS FAILE D IN PSM /1//I ) SIIPR5200
IF I IFLY .01. 0 1 GO TO 108
7Ff 1PSM .~~F .C) WPITF (N6,5522) S (1P0522C’

5 5 7 2  F r R ’ - 1 A T (  15X ,?4f-f PR~~PULSIf lN STFP COMPL ETE I ) c l I p 0 S ? 3 r )

76 19 C O NTINU E c U o ) c 2 4 0
r SIJPSS7’0

03 = T~~TP!A St1 P~~5?5J-: c TEST ir BY PASS ADM STEP SUPPS’70
IF C x pyp~~C .GT. 1) I GO TO 6753

V FA IL = 1) 5 ( 1 22  5’ °O
1( 5117 = 2 Sli0P5~~O0
TITHFO XLT I1 T SIJPR SII ’)
1(1)11 = T NO Z L SU~~RS1?o

C I-ACV FUIt A F R O  T A R L F S  5 1 17 0 5 3 3 0  
- 

-

1F ( IA I P .(E .O) WR (TE (N6,5524) S (lP~~5l40

5~~?4 FCR ’~AT (/5X,30HGfl CPMPIITF AFR O LIFT/DRAG DAT A / I
(F C Vt (MIT .01. 0 I lA IR = C SIJ2~~53f,~
(ALL AO M (KFA IL, KSTFP I 5 l ) P 1~~~37f )

(AIR = V I A l S
T~ U K EA-I L .01. C P WP (TE (N6,31111 Sl JP ’~53Of•)

3111 F f l 0 M A T (  i/I/I ~~~~~~ 31~-iMI SS ILE SYNTHESI S FA ILED IN AD M I / / I l  I S~1~~~~4O0
I F I K E A l I  •fl~~. C I CC) 10 103
1~~( (A I~ .~-F .C I WP ITE((6,5526) 5470

¶~~2f- Fr~~’AI( /5X, 1RHAEP ~ STEP COMPLETE / I 5 1 1 04 54 3 1 )

675 3 CN’I TINUr 511P25440
C 5 ( 1 7P54 5 ( )

C? = ICTCIA SLJPP5460
(Fl (KPVPS !~.GT.0I .DR. (KBYVP .G1. 0) ) GO TO 3909 S f 1 2 2 64 7 ’ )

(F I MA X N I T  .LF. U I GO TO 3 909 5 112454 81)
(F  I K W I . ’ .01. C I GO TO 2909 SIIPRS4O()
rr 2007 1 = 1, (JLPHA Z S (1P26600
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(ML = I SUPR5SIO
IPTYP F = IPTYPX ( I) SUPRSS2O
IF I C IPTYPF.FQ .1) .OP. CIPTYPE.FQ.2) I GO TO 2908 SUPQ55~ O

2 9 C 7  CONTIN UE 51374 5540
Cr’ TO 3909 50725550

2 9 CR C7 ’JT hI UF SJP RS 56 O
NL P S A V  = NIP)~AZ S UPRS 57O
NLPHAZ = (ML SUP~~5 58O
KbiUN = 1 S UP RSS9O

29C9 CONT INU E SUPRS600
MOD FL= 1 SUPS56IO
xruR 5T=C SUPR562C)

MA CV DEL IVF Q FD VEL TO SEE IF SUFF SUP°563’)
C RCCSTF R PI-AS E ~NLY S (JPP5640

I F (IPSM .NE .e) WR (TF(N6,5528) S(JPS5f’50
552~ FDPfrAT (/5X48 (~C0MPIJTE DELIVERED VELOCITY BY FLYING BCCST PHASF I) 511P25660

IF C VI (M IT  .ME. I) ) IVP = C SUPPS670
C A L L  VF~ PrR(KFIJR ST ,KFA IL ) SUPO56R0
(VP = K (VP SJP25690
(Fl (VLIM(T.LT.1).AND .(IVP.NE .3).AND. (IVP .NE.0) I CA LL PAGE SIJ P~ 57O’)(F I K F A I L  .01. C I WPITEIN6 ,3112I S(JP~~57l 0

3112 FPRM AI (/f/// 5X ,34HM(SSIIE SYN THESIS FAILED IN VENEER I//fl P SU205720
IF I K FA II .01. 0 ) GO TO 108 SUOPS7IO
V tC T= R K X I I I  — VL 511P05140
CFIPFI =01) V SV  — VAC T S (1P25750
IF C AR SI )FL OEL I • IF. DVTCI ) GO TO 39DB S~J’~~57 6-D
I FIN (IMZ (T.GT.MA xNI T ) WR I 1ECM 6,3113I NUMZI T SIIPP57TO

1113 Fr’R~’ A T I 5 X ,34H FA ILFD TO CONVERGE ON DEL. VEL . IN , SIJ0R57~~O
1 (5,  2 X 4 H T RY S  I/I I 5(102579’)

I F I NL’Ml(I .01. M A X N (T ) 00 10 108 SUDOSMO ’)
c i rr~ TO PE F INI PROP S Y S T E M  S I JP OSR 11 )

N UM FIT = N1M?T T + 1 SUP2SQ2C)
MJMII = NUMZ(T SUPP58~~-)
CV PAI = I [‘liv! — VIP I I ( VACI — VDO I 513225840
DV R A II  = D V R A T  * I V A C T  — D E L V S V  I S I J P R5R5 (~
CVWA MT = fl FtV ( — PV R A T T  S f 3 0 2 5 8 6 0
VI’) = DELVI 5l P45f~70
vrn = VAC .I
C FLV( = DVWA M I

‘007 CPNI INU E
I~~( IPSM .NF.C) W R I T E C N 6,5530) PELDEL 51102591’)

55 30 FPOMAI (/SX2 PI-’)ELIV FRFD VELOCITY MISSED BY , F10.1, 2X 3HFPS I ) S(’~~~~~ ?0
C CO ID FFF (NF PROPULSION SIZING BASE D ON NEW OFLTA V GUESS 511005 03 ’ )

cr IC 162 cIJPq6q4~f —

3c C ~ CONT I NUE SU°~~5~~50
(F C V t I M ( T  .LE. 0 I 0.0 10 3919 Sf102501.’)
V t  ( M ( T  = — t  St!026970
CC 10 3907 S( 1P4 502 ’ )

3919 CONTI’JUF
rELY! = PFIVSV
MLPHA? = NL PSA V SI) 726010
(F ((PSM .NF.CI WPl1E (N6,6~~32I DELOE L S(3026020

‘153’ FCRMATI /5X,38MDFIIVER F[) VELOCITY CONVERGED — MISS (S , F1 fl .i, SLIPRoJ 3O
I 2X 3 H~~PS / I SU DR6O4O

39 C9 CONTINUE ~ J°46O5 ()
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I

C inrp COM PLETE SU226060
C F f ~~AL PROP SYSTFM SL IPP6O 7O

K IA lL 0 SllPP60~~0
C TFST IC PYPASS Mif (~ACV 511226090

IF I KPYM C I .01. 0 1 60 TO 8522 SUPR6I0O
IM’)( = 1 SUPR6I1O

C COMPUTE M1) ( T FRM S S1J~~2612 0
CA L L PA Y L O P ( K F A I L ,  (MO ! ) SU°46 I~~0
IF I KEA TI .GT. 0 I GO TO 108 SUPR6I4O
VSTFP I S(1P56150

C ~-A CV MC’ ! TERMS FOP A FR O SYS 511226160
CALL AC !~(KFA!L, KSTEP ) 5(1746170

l l~~6 C[’~IT1NUF SIJPR 61PO
8522 CONTIN UE 511226190

CA LL COSI~~TIC flSNX, L’~TTflT) 
Sf1026200

C ~‘l~~Q621’
)

C P A C K A G INO T E S T S  5 1172622 0
(F C KR Y PAK •1F • ~ I CALL PACK ER ( K F A I L )  S UP P623O
IF C K (-AIL .GT. C 3 WPITF(N6,3114I ~UP~~6240

311 4 FPPMA1( /I/// SX,34HMISSTIE DOE S NOT FIT LAUNCHER I/I/I 1 SUP2625 ()
VIA It = 0 SUPQ6’60
or 7940 ITR= 1, P~TPAJ 51246270

0.0 S(IP~~62P0
V M A XO c.o 511226290
IF  C X 8 Y V P .01. C I GO TO 7680 St1P~ 63O1)

MPfl EL 1 5 1)2 263 10
K FURST =C SUP~~6323
I C E S  = C SU2~~f’33’)

C J(JCGI. E SEGMENTS S 11226340
C A L L  C ( 1 S I W T ( C I J S N X ,  WT T O T I  SU0°’-~~~~

C F1( ’A L PEPFCRUAN CF MACK S IJ P P6 ’ f - ()
I F C (VP .‘IF • 0 1 WR ( T F I N 6 ,55 3 4 I  IT R S ( JP 26 ~~70

5~~34 FORM AT( 15X30M0,O FLY C OM PL ETE TRAJEC TOR Y NO. , 15 / 1 51100614’)
rAi l VE)-P FP(KF IJPST,KFA IL) 5 I I P P~S 1 Q- ~
IF( IVD .NU .’)I W W f T F I N 6,~~536) Sf1~~R64”-~

~53I~ FrP~~AT I /5X ,?4HTRAJFC TORY STEP COM PLETE / ) S11P~~~4ll
(F I V F A I L  .01. 0 1 WR IIF (N6,31121 SUPP(.42~)
TF (K F A I L . 1T .C I GO In 7S?C

76 Ri Cfl ’J T INIJE 5 - f  P2 ~~4 4)
= T P I D T A

C **
C Cr ’~iP (lTF COST I (MIT I 5(f P’U~470

= PLMA SS — GUIOW I — WHWT + AR SUR F
I II (KI ~~r- .G1.20I .APID. (KINO.LT .30) I AX = AX + WSEC I S I J P Q ~-4 11 ’)
1~ I KI~~P .01 • 4C I AX = AX + ~T INLT S t f ~~~’ co r ~

~J C(Ir .Fc ,=NrnNFG + 1 S I S O Q t ) 5 l 0
p C f l ~ F ~ = CPN~~ 5 IJ ~~~~~’ 57 i~

= CCSNX S1IP~~6~~30
l~ I KPV CSI .01. 0 ) GO TO 3719 6 1J P Q 6 54 1

C A Ll Cr511 ICMO ) 51)226550
(F l ( N S C F C . L F T . 0 )  .AND. IN5CCST. I E . 1)  ) C O S N  = C P 1 CT  S t l 2~~~’160

111 IN SCPC .IE.O) •AND. CN5COST .E~~.2I I COSN = CRTCI S)lPOf-570 —

II I (~ ISCPC .1 F .0) •AND. INSCOST.GE .3) ) COSN ClOT SU PR6 SI-

O Sf 1P~’65~~0

?71’) CONT IN U E SUPR6600
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EMPTY = WHWT SIJPP66IO
C A L L WORTH I WTH 1, WTH2, EMPTY I 51j P46620

r SUPP66IO
r 511P06640
C SU~~R66’10
c

I~C ONO T = 0 SIJPO667I)
IYXY = 1 S IJ PRÔ 6 7 I
IF ( (CM) .EQ. 0 ) IXXY = 0 SI.JP0667 2

C A L L  H A I K I M  C (XXV, KCO NF G , NC CNOT P SUDR668O
C CCNCE PT OK SUP26690

IF C XPYV P .01. 0 1 00 IC 7960 51)226700
7920 CONTINUE SUPR67IO

I F  C ~4IPflJ .L~~. I I GO TO 7960 SU PRÔ72O
II ( (TO •GF . NIRAJ I GO TO 7~ 40 50046730
I F C (VP .11. 0 I CALL PAGE 51)206740
1122 = fIR + 1 SUP~ 675O

C RFSET TRA J PAO A M FROM STORAGE FOR NEXT TRAJ 5)1226760
[C 1976 (=1, 102 SUP46770

1916 TPF (xl I) = IRM OPCI , TTPP I SUPP678O
KFM IY= 0 SUP°6790
[‘C 7930 1 = 1, 6 10 S U PR6 RO O

7930 TRYSOM (I) = TRC (INCI ,ITRP ) 511P26810
7940 CCNTINUF 5(1026820

C PFS FI TPAJ P4RAM FOR FIRST TRAJ S11226R3O
CO 1977 (=1,102 51)046840

1971 TP F I X I T )  = IRM OR II ,1 ) 5)1796850
[‘0 7950 1 = 1, 61C S(1246860

7950 TP YSOM ( I) = TRCON(I ,1) 511046870
1960 CliNT (NIlE SI) 006880

CO T1~ 108 S1JP068C)i
C S)J P~~~90C)
C GO TO HFPF IF NOT COMPATIB LE SIJPRoQ I0
C FAl L En (P”P~~TI P(IITV TEST— — —CONTINUF LOOPING

66 1(4 MAX O IK ,LI SUPR6Q3O
(~ C 1(4 .FC. 0 ) GO 10 302 SlJ0 ~~~94’)
(1 1 1(4 .01. 2 I GO 10 108 5 )206950
GO TO 1 101, 102, 1Oi~, 104, ICS, 106 , 107, 108 1 , K4 S’1P46960

9876 OrN IINUF 5~~J 0 4 6 97 )

987° FrWMA T (!Ox ?2M TAB LF FXCFFDEP AT STEP , 615//I20X8G12.5) I 5112269 80
1C 8 CrNlINU~ SU24699’)

J~~2( 17 1= 1 17 
51)047000

11 8 CliNT INLJ F SI1007010
1119 JX 2 (  16 1= 116
1118 JX2 ( 15 I= I1~ S 11 P4 70 3 0
1177 JX2 (14) I14 S(IPr(7040
117 6 JX 2 (1 3 I=I1 3 5(1227050
1C75 JX?I 12) = (12 S11PR7060
1C74 JX 2I III = III S) j P4 7070
1013 JX 2 (  10) 110 51120 7080
1072 JX2 ( 6) = ( S  5(122 7090

1071 JY2 (8) = TB 511P47100

IC? JX2 (7) 17 SLl P2 711 O
IC6 JX2 1 6) I6 5 (1027120
IC’1 JX2C~~ I I 5  51)747130
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1C 4 JX? 1 4 1=I 4 d lJ0 ~~7 14 O
IC1 JX2 I 3 )= 13 SIJPR7 I5O
1C2 JX 2 C 2 ) 1 2  Sf1247160
(CL JX? ( 1 1 = 1 1  SUP~ 7 170

99c-~ IT CMI (NIlE 511247 i~ o
A P Z ( 6 I = S . \ V ’ 4 A C  S11~~~7190
CV MULT = flV ’~’ULS SU~~-~72fl0
RE TURN SUP~~flLO

3C 0 W O IT E (~Jb, 2006I 1 (1,1 (2 SIJPR722O
20C1. FORMAT 6X,- 3HK1= , (5, 3HK2= , 15 ) SlJ P~~7?3fl

PFT (J2N SUPP7?40
3C-’ WPI T F IN6,? CCEI 1(4 511227250

20C8 FORMA T I ~-‘\ ,3HK4= , IS )
R ET U R N  St) P~~72 7 - ’)
F~~r 511227280

SUBRPUT INF: PAC1 (CM C IX , KCIJNFG, NCONOT I HA CK O OI1
C NUK .CPJ—CGS M P .K.MCO (’Il’JOLJG H F IV / EBCD 10/18/73 f-~A C K )0 20
C I -A(K C~ UP IT~~S PA T A

Cfl~”-’PN /COSTSC/ COSOUM (20) PACKOO 4-’)
C~~~ ’i N/G),I000,CflcTX,000MS9 (59) 11 A C KO’lS O

O C ~~~~~N IA L F P11 (/ A( F6( 6), COO, 4LF66(6) , CLA
I f lM M r N  /FIFSVET/ FACTflP ,WI3TO,BIUB,8IFNG,8E511(III -A C~c0O7 )
Cr”r~r~~ /PV~~IQ/ A3 , RV PCC C ROO) 1-4 MT~~C0n0
Cr ”l ’ -~ ~ ! IC’AOPT/ KM~~I(2), KF (L12 F 1 A C K f l ~~00

COMMON /(fl i’EXX/ 1(INrI,IFM (15 )
t-’ T F r F P *2  (CM ‘ACKO Il ’ )

f (T ’-I M ( f N  /0 SF13/ K ASE, Kt IOUM (30 I, B A U X V ( 16  ,10) ,BICI4 ,I0) , ~~~~~~ I?’)
I ~1VI X (2A ,16 ),r’TR (34),’3T(I0,I0,3O), ICMCI6 ,16,I0)

(T r ” M IN  /ITXTFRN/ Pill, PIEX , OR VC I2I, WTTCT, XLT 0T ,VL ,V Fr 1~, ~ f 1 C K 0 1 4 )
I OILy !, P1-MASS, APS (JPF , ARZC 9)
rrnA~- -N/ F I L  ING / 1 (OMPL, KSAV PL, KZIM - F4 -~CK01 (- 0

CN’
~~

’N / I N C A T A /  0 02 ( 2 1 ,  WTINIT ~4 A C K 0 1  70
C 1’/ ~~~1N /INCA TX / i -PROJ , NC ,  MC, ANG V6 Io) ,  XL I ,  A NGK I 3 C 1 3 )
C1~~~~N / (~ ‘flu12 i J012 ,NP 12, NRI2 H A C K O  100
Cr M~~r~ j /I~~SFR T/ 8031131 ), WTNCZ , X ISPV ~ -~1K2~~O0
~~~~~~~~~~ ft I-OnuT / XLTP , WTP , ~OX1N K , WFTANK, -~~C~~021)

1 XLWX ,U~flX , XL TF,WF , XLP S, WPROP !, WNI)Z 
Clc C) 2~~ ’

C~~~~O~
! /NA FPC / PIMIP (le ),WW1NG , OUM 6I6I H’~C K 0 ? ? f l

Cl- V O N  /~~A~~SOL/ S I fL IICILI , IT HR , FIlES HACKO24 .)
CI ’~MCN /?‘~FI 1E~~f N5,N6, N7, N11,N12 ,N1

/22 ( “ 12/ I° P6 (6 ) ,  (A L L
1 ~~ A f l~4 /PJCA T I CI~ 2( 2 ) ,  A A A A I  3) , SFC ,RO ST ~~T ,P CS T IT , BITS! —~R A- ’K02’fl

Cr’~’~PN / P1 U~~DP/ PPND ( 2 0 ) ,W O P TH,CFP ,RANGIE ,PC R , A C R ,VC P , f lA C K l 7 P l

1 QI I ,A L L  ,V LL , P1W 141 14) H ~CK0?~~0

r Ci’~’”i~ /5C~~F~~-lI N L FVFL,LWTMI, LWTM2 , NUT6I6I HAC .1(0301

Of~ ’ f r N  /SFP flWR / wISP , SFP47(47) H A I T K 0 1 E C~
(CMM PP4 /Sfl1R/ WVIf4 ,b~M ,Sfl1414P, f)EXIT,WP
CCMM~~ 1SOLS AV / P M F , WPOVWO, MN, W INE PT
(~1~~l~~r N  fSIJPF~~/ “(JM X I R I I R I , W T A I L ,  DUHX6(6)
CP AMI ’~ / S I J S [ ’ A T /  T ) ’ l Z (  32 ) ,  SUSLT , S ( J S W T ,  I X I O I L O I
FOUI VA L r~’C~ C Tx32 (24I, WIMP 1 HACK0 I~~’)
f~~NMr N /SY 1/MC flOE (6I,NCfl DES,NC0NFG HACK l11( )
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CC MM~~N /T~~UP/ J XXI 5 6OI ,lt,I2,I 3 , 14 , (5, (6, (7, 18, (9, I4A C KO IHO
(10, (II, (12, ( 13, 114. 115, ( 16 ,  J X X X I R )  H4C’ (0390

CO~1M flN /TCVPFR/ WPROP7,XISP~~,TVACB,A FXB ,WPR0PS,AFXS,DUM MF , l-4ArK0400
WTF IN ,WDPOP ,W OROPE , 1 (17, A5A3,A 6A3,ACA 3,f)3

2 , rX I R A ( 5 1 )  I —A r k 0 4 ? f l
FCU !VAL E ’JCF ( EYTRA(57 ), XLM I ‘-A0K0410
CO MM ON / lwf lP  T)~IZ CEP 110)  ,FORCE , ZGWT 110) , P11 ( 2 , NIL P (  , 7 (4° IQ I
ECUI VA L FNCF I z w c l 8 ) ,  WIH1 I , C lwq I9)  , WIN? I
ECIUIVAL FMCE (KASF ,KAS ), (NCONFG,JCONFG)
EOI I I VA L ENCF I ( 1 7 , J X X X ( 1) )
r IMrN S T r ’~ IAP~~I10flI ~lAC1( r~4p’)

O I 1AC g j) 4 90
C., HACK OSO rI -~~

W PRPP f~ = WPPI’Pl H-’~ C 1 ( 0 5 1( )

IF I NC PP’ OI .F0. —47 I GO 10 666 HACK’)52’)

‘i.ITMI = FIOAI (LWTMI) H’~C k 1 ) 5 3 O
WIM? = FL OA T ILWT M ? ) I A ~~f((~54’)

~r ( ‘. j çp ~~r~~ .GT. 0 P GO 10 60Cc) HA CK )SS() 
1

= 10 l l ~~ rK 0 c1 .’ )

(NO = V O D I K (ND , M IEN I
K T N r ) T = KIN C I ~‘TFN
or TO I IOC, ICO,LCC, 4CC, IOOI , KINDT -~~~C 1( f l 5q r~

IC’) C(~N T I N U F  H-~~C W” ~”1
prn~ = RE FNC HAC 1 (”~~1O
Prow = U8T~)
°CSTWT = ~~ 1)W
SLISW = WTTC1 — PIMA S S — A RSURF
SUSI~ = 5115W — 8(151(41
SVSL = XI TO1 — PIL I — A C K O ~’f ,0
CI’ If) 600

4 C 0  rC~t T I ~~~l1
= K 1 1 1 )  — 40 —

)T~ III I 410, 100,42 C,1 CC 1 , 1(1MM ~~~~ C< ~‘

410 CrN1 1 Nt~~
4 2’) CCNT I ~uf r

°fli)i P S ‘ r * -~~ ~

F~~’ f W  f ’ ~~~1 ~ T ~1A ’ ~ * ~‘74~
)

= I 

~~~ 
H A C ~~~~~~ )

SIJSW = U TOT — PIMASS — ARSURF — RIJOW
600 C ON T I N U E

1r 1 I~~K I~ID.r0.3I .OR . IKINI).FQ.41) 1 GIT Tn 654 ~~CKfl7~’O
= 0. I~~~CK i 7 ’ ~~)

P11t114 = C ~~A r ~( r)42-)  -~~- - .
WPPr P~ = 1. (‘“ 1’  )‘1) 1

f ~4 [‘(‘NI (NUE ‘‘ -~C’( - iRj )
T r O E (  50) = MM’)?
MT = A3 * ACA 3 -

W C P T ) -  = I hTM 1*WTM I + WTH 2 * WT M2 ) I I l,TMI + WIM? I HArI ( ’fPS ’)

T APF ( 1)= NCONFO l~~~rK oq 6 ’)

TA PF ( 21= W ITO T -~~~ 7’ )  
- 

-

TA PF ( 31= WW ING I— ’ C~~O2 R 0
T A P F C  41= 2CR
lAPE l 5)= ACP I f ~~C 1(’) ’)O-1
T~~PU( 61= VCP ~i A C K O Q ( ~~
lA PE l 11= WORT H
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lA PE l P )=  W T A I L  - H~ CKOq30
TA PE ( S)= RL~ - HACKO94O
lAPEl 101= ALL - HACK09~~0TAPF ( 11)= VII l-’~~C1(096O
TAPF ( 12 1= CEP (IACKO97O
lA P El 13 1= P L M A S S  HA CKO9 RO
lA PEl 14)= PLLT 

- 
HACK000’)

TA PE ( ld )= P A! ’JGF - 
- )-ACK100()

lAP El 16)= FORCE - • WACKI O l!)
TA P I (  171= s u c w  ‘ HA CKLO ?’)
lAP El 1P)= SUSL HACK IO3I
T A D FI 191= P - FLI P HACK 1040
T A P E C  2 C ) =  WPROPS HACKI’)S ()
T APF I 2 1 1= P00W HACI( IO6()
T AP F ( 2 2 1=  P

~~~1 
- 

)-~~ ITK 1071 j
lAPE l 2 f l=  WP RI ) PB ‘ HACK LO P’ )
lAP El 241= XL TO T - ‘ H~~C K j 0 f l ’ )
T~ PFI 251= W THL - HA CK 110’)
TA P I I  261 = W TH 2 HA C K I I I 0
1 A P f (  2 7 1 =  WM - HA C K  1l,’O
TA PF( ? e =  XLM I- 4A CK lj~~-’)
lAPE l 291= WP
T A P F (  30 1= O F Y I T  H A C K I L S ’ )

j  TAP F 11= W INE R T
TAP F( ‘21= P~~F 1-~~C 1 (lI7D
TA 2 FI :331= RN HAC K 1120
TA PE ( 4)= WPOVUO )~‘CW 1I C)’)
TA PF ( 35)= X)P5 HA C I L?OO
lA PEl 361= W PROPI HACK1210
1A PFI 371= XITF HA C I< l ?70
LA PEl 381= W E (-4A CI( t~~~lr)

lAP E l 39)= X(  IPX l ACK 1240
IA’E( 401= WO~ 

(1 A I ~~ t~~~ )
lA PEl 411 ~F T~ Nk ( lA C K  (261
lA P E l  42)= wPXT?” K HA (T K 12 73
TA PFI 431= flIP l-1A’~~l2 P1
T AP FI 4 4 )  RIP t

~~ rKl2’)’)
TAPF( 451= A C A 3
lA PE l 461= ~-‘C 

H A r K  1~~I’)
TA PF ( 471= WISP
T~~PF( 481= t5A3 (~~ tl’0
lA PE l 491 =  W C (— HT I( 1340
lA PE l 501= ~4FMP
lAPEl 5 1 1= A 6A 3  H A C K1 1~~
l A P E l  52)= WT 1N( I ‘ ‘ A C K  1310
IAPF ( 53 1= ~TNr)? 

II~~ C K 1 1 P 0

TA PFI 541= AC H~~CK 119!)
lA PEl 551= XL F — HAC K 1400
LAPEl ~f,)= COO I-~~CK14(f)
lAPE l 571= OLA (-ACK 1420
III) = 60 I-PICK 1431)
[‘0 677 1 = 1, 13 ~-~PICK l 441

-: 617 lAPEl  1L1+II = CIO Sr )UMIII (-1 P~CK145O
lA PE l 1 0 0 I= COS IX  HPI[’K 146’)

F66 CONTINU E HACK 1470
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TA PF (P1) = PV I I I L , I 1)  H71CK1 4 20
Ttt~~t (82) = P V T X I  2,12 1 HA C K 149-)
IA PEIP?) = P V T X C  3,13 1
IAPE (84) = P V 1 X I  4,14 ) HA CK I5LO
TA PF I PS) = H V I X I  5,15 I H&CKl52O
lAPF le6 ) = PVI X ( 6,16 I I~lA r V 1 5 3 i )
lt.PF(87I = P V I X C  7,17 I HACK 1540
TAP FIB8) = B V T X I  8,12 I 1-ACK 1550
IAPF IR 9 I — RVI X ( 6,19 ) ll~ rK1c60
IAPFC9O ) = °V (XC IC,I LC I
I AP F I 9 I) = PV IX (11 , I1l) IIA C KIS Q O
T A P F I 92 ) = ~V 1X ( 12,1121 

I-4AOW15 (V)
I A PF( °3 I = PV ( X I  11,117) I - A C 1 (  L~,Cl ’)
TAPFI94 ) = ~V IX ( 13,113)
TAP F (95) = PVTX (14 ,I14 ) I~A CK16 21
I A P F I O 6 . ) = P V I X I 1~~,115 )
T/tP FI 971 = PV IX( 16,1161 HI%CK 1640
(F I NCCI-’)1 .10 . —47 I 0,0 10 777
IF I K [’ ( (  12 .61. 0 I (“0 10 8497 -~AC v1 (,6()

C ICAO CP~ C FPT n~ FIL l 12 FOR SCREENING
J O t ?  = NCONFG ~-nc w

IF I ~ rr~~rC .61. KSAVFL 1 60 10 1393
W PIT F IN12’J 012) TAPF H’IC1 (17~’0

~‘J ’ l2  = J 0 1 2  — I I-lAC Y 171D
13 C 3 CCNT (NUJ F HAC’( 1721
8467 CO NT INU E ~~ * ( ~~~ [LA’)
6CC? FrRMAT C 5X~~HTA PE* I lox , 5615.8) I HAC K 1760

Cr T O 6~~~9
P~CC0 CONTINUE

J O l ?  = NOONf lT
P F A C I  ~ 1?’J [’12 I TA PE ( I A C V , 1 ? C )

NCI 1NFG = TAP 111 ) ~~*( ‘ i( 1 7C ~

! 

!i~TH1 = 11 (01(251
W T H ? = TA PF I ?6.) I ~~C K j l~ j i

wr~~TH = C wTHL *W TM I + W1H2*UTM2 1 I I MIM I + WTM2 ~~~ r W (~~‘~~~~ )

6~~c~ CrNTI9I JF
11 1 IX .r0.  0 1 C’) TO 7168
(F C N(T CNflT .F(J . 0 I CALL  PAGE ‘-‘AC~~1P 4)

WP 1TF 1N 6 ,3 ft 1  I NCONFC,
17 11 Fr PMAT I 12X ,6Hss*s**, 2X ,101- IC CNCFPI * , 15, iN * CCM C ,6X ,5HWT.t O , ~ * 1 K 1 . I l r(

1 5X,5 11 1T. IN ,3X,JOfIPHASE RANCE.NM ALT.F T VFL. fr I
2 1? X ,6H****** ,3x,2N** ,8x ,3H***,7XIH*** ,6x3M*** ,3X1H**$ ,
3 8X,3H*** , 4X3H*** I
W PIIFU6., 371fl IAP F (IO0 ), IIAP EIII , (=3 ,6)

3712 Ff’2HAT I2X,5 IJCOST* ,FI 0.2,3X,4HWING,F10.0,13X,SHCRU(SF,FR .1,
I F’).O, F?.? )
UPTI C IA 6,~~7I1 ) I TAP FII),1 -= 7,11) i - A C K I O 3 ’ )

3 1 (3  FCPMAT( 2Y5HWORIH ,FL0.2,3 X4HTAIL,F10.0,1SX4HLLRI,F8.I. r-~~CKIQ4)
- -: 1 F°.0, F7.2 P

wP 1 Tr CM6 ,3714I I IAPF CI ),1x 12, ISI
3714 F CR ~~~AT ( 2x 3HrEp ,F12.2,:3XJHpLC ,r 11.0,Ft0.O,4X5)-ITOTAL ,FR .II l - JA Cl( 1 J 7 )

W °ITE INA ,3715I I TA PEII ),1=16,12I H .~C K 1 9 p 1
3715 Fr2MAT (2x ,SHF ORCE ,F1C .0, 3X,5HSUST., F9.0,F1O .O I

W PIT C (N 6,’716) I lAPElT),I— 19,20 ) I-ACK?1N~
3716 FO PMAT I2X ,S)-’RF LI R , FLO .2,5X, 6HS.PROP, FL0.0 I

-~~~~_-~~~~ —~~~~~ L C  ~~~~~~~
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wp I Tr (N6,3717) I TAPFIU,1z21,23I, TA PE 12 1, 1APE (24) HA CK2O2O
3117 FCRMAII 2OX , 7H900ST IR , F 7.0, FL0 .0 / 22X,6H9.PROP , 110.0 / HA[’K2030

I 2 0X, 5H IOTA L ,  19.0, F l0.0 ) I -ACK2 040
W PII F I M6,7177I TAPFC6 2I, I T # P F I I ) ,  1=64,68) , T A P E ( 6 3 ) ,  HA C X 2 O 5 L

1 1 IA P E ( ( I ,  1=69, 73 1 HA0K20 52
7 777 FO RMA1I/ I  9X 14H * C OS T SU MMA RY* / 24X5HTO TAL , SX4 HAF. ( ,  HA C K2 OS 3

I 6X4HPROP , 6X4HGUI’), 6X4HCONT, 6X3HW/H / HACK?054
2 SX6HF .U.P.,4X,6F10.3 / 9X5HROT+F , 5X,6F10.3 I HAC K2O5S

717 CONTINU E HAC K2O5O
IF C K IND .01. 4C P GO 10 5450 MACK2P6O
WRIT F (~‘J6, 3019 ) H A C K 2 O7O

3019 FOR MAT I I/I I HA C K 2 D P O
W P ITE C N6, 3027 1 1 4 AC K ?0 9 0

3C27 FORMAT C 6X,2OHBASIC VAR IA8LES LIST / I H A C K? ! ’ ) ’ )
11 1 1 (1140 .CE. 36 ) WR !TF (N6, 3042 I I-’AC K21I1

3 0A 2 F O R M A T C 6 X 4 HW I N G ,3 X 4 H T A I L , 14 H  W.A.R L .P / L ,2X SHW.W/H ,2X5 HW .CI r , H P t C K 2 I ? O
I 3X 4 H O I A M ,2X ,5 1-4R. I /W,2X ,7HD.P.A1T ,2X5 Ht1 .P. M,2X6 HC.P.GM , HAC K 2 130
2 2X5 (-40.T14,2X6HW.flR.I , IX7HD.P.FCN,1X71!D.p .14AC,lx7HIj.P.TAC, 14A0K214r)
3 1X7I-~D.P.PMG I (-4 ACK215’)

T F  I KIND .11. 39 I WRITE (N6, 3052 1 HA CK2I6O
‘052 FORMAT ( 6X4HW ING,3X4HTAIL,14H W.A.R t.P/L,2XSHW.W/H,2X5HW .r,IC, HACK2I7O

1 3X4PD1AM, 2X ,5H8.I/W,2X ,7HF.PARAM,2X5H5.ISP,2X6HC .PRES, 1.11(01(2180
2 2X ,5H M IX.R ,2X ,6HW .QR.L  P I-ACK 2190
IF I KI MP .61. 36 P GO II) 3032 HACK2200

C 110/SOL CASE MIII- (Tt-IR=0 FOP F INPUT 14ACK2210
IF I 1 11.IR .FQ . 0 ) WRITE I N6,3062 I C TAPE lII ,I~~81,93) HA0K2220

306 2 F ( ’ R M A T ( 3 X ,  317.2, F7.1, 2F7.C,F7. l ,F7.2,  19.0 ,F7.1,18.0, NACK?230
1 17.2, F P .O I HACK224 1)

IF I Ill-P .ME. 0 1 WR ITE ( N6 ,3082 )  C TAPE I I) , I- z R I ,91 I  l -A C K2 ? 5 0
3082 FCPMA T I3X , 3F1.2, F7.1, 2F7.0,F7.l,F7.2, F9.0 ,F7.1,F8.0, HACK?26 ’ )

1 17.0, 18.0 ) I-ACK2273
CO TO 3092

3032 CONTIN UE WA CK ?201
C R A M J E T  CASE HA0K2300

WR 1TEIN 6, 3072 I I IAPF (t),I=81,97 ) 14A CK23 10
3012 F O P MA I C 3 X , 317.2, F i . 1 ,  2F 7.O,F7.1,17.2 , F9. 2 ,F7 .t , FR.0, l•4A0K 232f)

1 17.0, F - 8.C, 4F8.2 I HAOK23 30
3092 CPN1!NIJ F -

WP IIF (N6,3018 ) I-A CK 235 ’ )
3C 18 FORMA T I // ) HACK?16! )

(F C NCON’)I .10. — 47 1 60 TO 5450
IF I KIND •C1. 29 P GO TO 5440
IF I KIND .01. IS I Cr) In 5420 ‘-ACK2390

C FOP S’)LID I-1(CKZ400
W PITF C rII6, c46!) C TAPE (l1,1’27,341 I-IACK?410

5461 FORMAT I bxoHWT.MTQ ,F1 3.0, 5X6HLT .MTR ,FQ .0 / HA CK24?3
I 6X7HWI.PROP , F12.0, SX 6HEXIT.D, 19.2 I HACK2431
2 6X 7 l-W T . I N R T , 1 1 2 .0 ,  5X3HPWF , 112.2 / HACK?440
3 6XA HW I.NO Z ,  F IhO,  5X6 HMASS. R,  F9.2 ) HA C K 2 4 5 O
GO Tn 5450 MACK2460

5420 C O N T I N U E HA C K 2 47O
C FOR L IQUID HACK2480

W R I T E  1 1 46 , 5 4 7 11  I TA P F I I I , 1 =35 , 40 1 , T A P E ( 3 7 I ,  TA P E I4 I I ,  HA C K ? 4 0 0
I T A P F C 3 9 I ,  ( T A P E ( f J , 1 r4 2 , 4 4 1 , TA PE(5 8 I  HA C K2 SOO

5411 FO RMAT I  1 5 X6 l- L T . I N ,5 X 5 HW I .L 8  / 6X3 HF NG,F11.0,F10.0 / HA C K2 S 1 O
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1 6X4HFUFL,2F 10.0 / 6X2 H0 X , F12.0, Ft0 .O  / HACK ?5 2 0
2 6X4 1.IETNK ,2 F[C .0  / 6X4H OXTK ,  ZFIO.0 / 6X4H lPI~P,2FI0.O I 1.4&CK?Sa0
3 6X41. INJZ L ,  1CX ,F l0.0 ) H A C K ? 5 4 0
or rn 5450 H 1( C K2 550

5440 CONTINUE HACK256O
C FOP P1 (’~JET HACK?570

W P I T F  I N 6 , 5 4 8 1)  C TAPF(I),I=45,50)
94 8 1 F P R MA T I ~~X , 4 HA CA 1, 110.4, 5X7HHT , INLT ,FR.L,  5X 6 1IWT.S PP ,Fl1.1 / HA C K2SOO

I 6X ,4HA 6A I ,FI0.4, 5X7HWI.INL. T,F8.L, 5X6HWT.FMB,111.L I HA0K260’)
W PTTE l’~’6,54e?) I TA PFI I I , I=5 1,55)  HPI C K2~~10

5482 FCRMA T I 6X4HA6A1 ,F1O.4, 5X7HWT.INIT,F 8.I, 5X 6HWT.N0l,FII.l / HACK2520
1 6 Y 6 H O . AR EA , FP.2,  5X 7HLF.INII,F8. 1 I HA[ ’ K?630

5450 CONTINUE H~ rK2640
NTFN = 10 HACK7650
NKT NO = M~)fl I K IND , NTEN I HACK?6 60
IF C ‘((NI) .10. 4 [  I GO 10 •7111 H1 (CK?570
11 1 ~J1 ( I’~I) .M E. 3 1 00 TO 7188 HACK?680
I F I FACTO ’) .61. 1 I GO 10 7107 I-IAC’(2590
WP (TE I 6, 7112 1 ‘~ACK27’)0

7112 FCPNAT( 6X IRl -SIN CU E EXT BOOSTFR I H’(CK271 ()
CC In 719~ I-ACK27 2O

71C 7 CONTINUE HACK27li)
WP ITF 1 6, 7122 ) I - J 1 ( C K?74 1

712? r O r I 4A 1  I 6X 17 H1) UAt CXI  RO O ST E RS )
C,’) TO 7198

71 11 CCT1’JTTN (IE H 1 ( C K ?7 7 0

W PTI F C 6, 7132 1 I- 1( r K?7 8 r)
7132 F(~P~A A T C 6.X IEH(NTEO,RAL ROOSTFR I ~AC’(?7’)1

CO TI) 71°8 I-P~~~~ 7~~ ’)1

71~~R CON T IN IIF
MR III 16,7 142) IIA C~ ZPZ1

~~~! F ~~~ tr’~~~~l~~~~~ ~ y (~ L i u i P l Q r r Y C r ,  l i A r . ’ ?) ’ )

7160 CONTINUE H A C’ ( ?i4 1

lIft) HAC k2~’60

SU PRO(JT (NE OOSTWT(C () SN,W I TOT) C~~S1 001’)
(C = C WTTOT + 5. ) / 10. [‘OSlO’)?)
Cr514 = (C
[‘[‘514 = CrcN*l0. rnS T’~141
RFIIJPN

fl5T00~.’)

SURPOUT IN C PACKER C ‘(FAIL P PA C K O ’ ) t ( )
C NUK .C M— C CS M P.X. MCDO NOUG H F IV / EBC D 10/18/13 ~A C Kf l ’ )2 f l

INTFG EP V T C C O F PAC’ ( 0 f l~~
()

COMMON /A FTAQ~ A RVT2I2I, AV I, ARV I L I L I I  PAO.K004’)
CCMMON / 0 0 0 F XX /  K ( N O , IT~’PE , xY7 I4II4)
CO MMON /P RG/  0136 (36 1,  NW , 1CW ,T C 1,  RI, 8W,  016 (6 )  PA C K’ ) 0 6 0
COMMON /EXT FRM I 4220(20) P1(CK0070
EQ U I V A L ENCE ( A R 2 C ( 5 I , W VEH I ,  C 4120(61 , XLVEfC ). C 4220(3), CCA S ’T P PACKOOR(’)
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COMMON 1601101/ 080051, WARD77 (77I PACK OO9O
CPMMPN/ INOAT X/HPPOJ,HC ,W ,Z7(5),HBLDIV,ZZZ (ll),ISTAPT,777l (2) PAC1 (0100
COMMON /LFT/ XLF10fj0), (ART, XLF3I3) PACKOIIC )
COMMON /PRINTR/ (P4(4), (PACK, (P2(2) PACKO1V )
COMMON /S’JPFRB/ KSVSA , KLNCH, KFGBV P1(01(0130
COMMON FTUR/ PCLR ,CLRA,CLRF ,OELVX,FCLP ,GCLR ,KMT ,P5UP, PACKOI 4O
I PAI CLR , RFH , THFA D , THFBST, TUBTHK, VTC CDE , WCIR , P1(01(0150
2 WLA’IX , XLTMAX ,DIUR MX , XLT8MX , DPYLCN PACKOI6O
NAMEL IST/R(JGt /DENV ,RENV ,At)IM,RDIM ,00I M ,DDI M ,PHIP ,SD (M,TOIM ,UOT M, PACKOI7O

1VCI M ,THETP P,COIMX ,C’ )IMXX,KRUG P1 (01(0180
NAMEL IS l /R t JG2/ E f l IM ,FO IM ,GDIM,PHI ,GA MA,H DIM ,PSI,C0I~~,PDI M,IH1Tl , PA CKO I9O

1701M ,DFln(M ,DFLDEL,OE L V T ,KOUNI,KRUG ,RENV P ACKO20C)
NAMF I (Sl/RUC3/RDIM ,I1.4ElBX ,BDI MP,CDIMP,00I MP ,RD(MX ,00IMX,P STR,X (, PA CKO 21O

IXJ , P S ( R P ,IHF1R1,X K ,X L,SO J MX ,XM ,XN,NETBY , PSIRX ,X 0,X p,’ ( BUG PAC’ (0?20
NAM E L 1ST/HUC4/SIU~,PEXP,WFOL0 ,RESW,PHIW,WOI M,(ART,STURHT ,#EXPH, PAC KO23O

1HIFOU. r),VII-OLD ,VT ( STP,,PE1T , VTLUSI,VTILSI,VTI.F 1D,VTUFLO,STUPVT , PACKO2 4O
2CA~~x , Xfl(u,STUPT ,P FTX ,A1PF1 ,Xfl t MP,TF0L0,41PHX,RETXX .Xr (MU,STURTU , P1(01 (0250
3TFfl lf iLJ ,STIJAII ,PET 7X ,C,AMXZ,XDIML ,TfflLDL,KBUG PACKO2 6’)
NAM FI ic T/l(JC6/ ILJ ” (fl ,TUR (D,Xt.HEAD,1(JBL T,TUBCYL PACKO?70
~~~ufl IST/~~~C ’/ KC~’T ,flTUB1 ,PENV PAC1 (0280

~ A M~ L IST /RUC 7 /W C LP ,FCIR ,OPYL ON,GCLR,PSUB,KMl,ZS,ZI,ll,ZTOT ,RVT , ~ACK3260
IMT1 T , ~T PACKO300

“A ’4 F (  15T/I N r I T /  fl1~~~ ST, DCAS F ,HCLR , THF8ST, DTUBX,CELVX , RA T CLP, P1(01(0310
.T ” ’ , “T T~~ ( Iv P F , IA RT , NW , PM, BT, 8VT , tIELTUR, TURTHK, 011.1, °11CK0120

~ ~~~~~ 
1$ W A , r. FAC ,~~LvFl .4 ,vTC Q0E,WCLR ,FCLR ,flp yL0N,GCLR, pSUR, P1(01(033!)

3 p.T~~~A * , ~ t T ’a i,.~~~~ , P U N C H ,WV E’4 ,K INO P1(01(0 140
- • . r~~~cr PACK OIS’)

rFl ~ tj ~~ • .0’  • ‘ t R - ~ - 01(01(0360
• 91(01(0370

• PPI0k0380
(F l I”V .~ ‘.‘I w~~1 T I ( 6, INPLT I ~ACK03~~)

PACK0400

~ 1(C 1(O4~~0
P ]5T.~~.’’’)(’’5T PACKO43C )
rFLv y.,)ft vi PfrC’(0440

P1(01(045’)
w ( N 1~~1 P A[ ’ K 04 6 0

~f’u~ ‘*0 PACK 0470
Pr A c F~~n .c.rCAs~ PACK04~~O
In IT VPE. rQ.l ) ~ fl ~fl 7849 PAC1(04~

)1

Ce*4*****S (C F M J~, ICr) I~ L FT S * * * * * *
W T O T = I - p L r - I v  • ~ + 2.* T S 1ART P1(01(1510
t -T PT= N(  + I’4PROJ + ?. * T~~lAR1 P1(CK’)520
CO 1’) 7850 P1 (CK0530

C$~~~*~~*PF11 Y MOu NTEr) (N( CTS******* P1(01(0540
1849 Wl flT=W . ?.t ISTAP T PACK 0550

HTO T HI~Lfl IV + NC + (4PROJ + 2.~ TSTART P401(0560
7R’0 CONTINUE P1 (01 (0570

1 (10=10 PAC KOSBO
1F (P400IK!ND, KL 0 ) .1 1. 31 RROOST=0.O PACKOS9O
IFlK(N D .IF.20) HTOI=C .C ~ ACXfl600
IF I K INO .UF.20 I WTCT=0.C PA CK3610
IF (KINC I- .F0.I) 6(1 TO 12’) 01(01(0620

15 CENV=CTUR1—2.0*P A TCLR 01(01(0630
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P(NV=0. 5*O~ ”V P1 (CK0640
20 (F ((PCASE- • OFt VT ).FQ.RENV)Gfl 10 70 P1 (01 (0650

A[’ 1M=~~[14V—DCA5E—D F1Vl P’~CK06b0
IFI ( rFLVT s PrASF J ,GT .RFNV ) ADIM zOEIVT+RCASF—RENV 21(01(0670
prI ”=w CasF + PROUST + BC LR ~ACk06R0
CCI M=SQRT(ACIM**2 + RD( M* *2  — 2.0*ADIM*BDIM*COS I THFTAR )) PAC1(06~ O
OrP’=ODIM + PP’)flST PACKO700
IFIPO IM. 0,T.R F N V ) GO TO tCoo 01(01 (0710
TIC ITvPE .FO.2)Gr 10 900 PA [’K07?’)

C****8811Y ~C (JNIFD TNL FTS PA CKO 73I
(F( I HTfl T + OCASE + DELVT).GI.flF~”V ) GO TO 2000 P1(01(0740
Pf~fP= 4TAN (C.5*WTflT/ (HTflT + PCAS F J I 01(01(0750
‘~r(M=S0PIIO.25*W1UT**2 + IHIOT + RCP*SE)**2)
ICIM=SC ’)T(A PIM **2 + S D(M**2  — 2.~~*ADI M*s0IM*Cr5 (P1.4IP)I PA [’K’)77’)
T F C T D I M .C,T.PENV I CO TO 2000 PA CK0 7~~’)
IJr (M=’~~ ruf~cT + 0.5*WIO T + 1.0
V [’!M= POIM *SI14(TFIFTAP I PACK 0~~CO
IFIU DIM .CI.Vfl IM I 6(1 TO SC 21(01 (0011
1( P( iG= i  DA C K ’ ) 1 3 7 ()

[F( fP5M~ CT.c) WP ITF (6,R1J0L)
[‘[‘ TO (‘0 PA C 1 (0 °4 0

50 VOTM= ’JPW f lM~~OI~S0
KPI JC=2

P f I O K O P 7 { )
COI ’Y= SQ P ICA C IM ** 2 s 11DTM ** 2 — 2 .C*ADIM *RDIM*COS(THFTPPII ‘) 1( C ’( ’)~~ p ’)
C f l ! Mx x = C D I~ 1X + 2R(~

(IST r~f t r~~1qo’)
VPUC . 3
TF (IPSP’ .6T .CP W P1T 116,BUGLP 01(01(001-’)
t FCCI )IMXX .GT .~~~”V ) GO If) 3000 2 A r K ’)C)711
C’) 1’) (0 0 ’~Cl ( 1 ( 1 3 ’)  —

c ’ s *~~1wr— I r ’ L F T  [‘O~: F I f ( u pA T I f l N S* * *  PAC . K C 0 4 ~
cC’~ Fr !” =O.5* HT” T

+ 4V” T
r’fl1 v ..SOp ICF1~1M * *2  I F D( M* *2 )  ~ t Cw 0 0 7 f l
P~- !=A TA ~’! (1flIM/ Ffl IM)
(1(”?,A=’).5*PT + P P-I f

l - r P’ = Sc , R T ( A r ( M * * 2 + GD I M**2 —2.0*Ar )IM*GDIM*C’)S (GAMA)) ‘~~ CK 1- ) ’) 2
Tr((HCp ’— PFNV) .CT .O.25) C’,’) TO 920 

)
~~rl~ 111)

PSI=0.5*P I ~ TI-ET A l - ~~CKI!)?1
rr(M= rT~’*cI~~(p s!p
POI H=FOI Y + PROOSI + 1.0 ~fC~~I’)4’)
1(Puj c =4 

,‘fCW IOc ’ )

(FIIPSM .GT .OI WQ !TFIb ,RtiG2 )
K P U G =5  P1( 0’(  107”
!E (Pfl((” .GT.OOIM I GO TO 95!) - ~

)
~~~~iV 1 0’ ) )

Cr TO (0 P A C W  11’)O

920 OFLT=H PIM — P~~NV 
P A C K 1 I O O  -~~~

KPUO ,=4 P~~C K 1 I l Q
C T U I~ I=rT t”‘ 1 • Il l LT *2 .O  f) 1( C1( 112’)
KnIu ~~T=KOtiN T + 1 P A C K 1  I ‘

~~ ‘)

(F (TPSM .C~T.fl) W~~TT F (6,RUG2I 
01 (01 (11 !,!)

I c C K r u LT . O ,T . 1 0 )  GO In 999 OACYI1 c ’ )
r,r in is P1(01 (1161

c~~r) Pr (~~=R’)flflcT + a. ’ ~ 1 (CKIL70

Tl - r T Q x =AR S Pi(RDIM /8DIMI 01(01(1120
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I F ( T F F T 0 X . G T .T1F TA~~) ~,C 10 5 000 ‘1(0(1190
PCIMP=Pfl!M + 1.0 P1(01(1200
CflIM P=SORT CA DIM **2 + f30!M** 2 — 2.0*ADIM*BDI M*COSI THEIPX )) PACK 1210
Dfl(MP=C0(MP + OPOO ST PAC K1?70
IF (OO IMP.C,T.RENV ) GO 10 6000 PAC1(123 ()
0,0 Tn 60 PACK124O

C***CFNTEP LINE OF M ISSILE ON CENTER LINE OF TURE*** P1 (CK1250
70 FOIM X= F CASE + OROOST + RC LR PAC1 (1260

III PPIM X.GI .RFNV) GO 10 1000 
- 

P1(01(1270
!F(IlVPF .~~Q.I) 

(‘,O Tn 8C P1 (CK1280
C****TwC INLFT C C~’F )GURAT (CP’IS*** PACKI29O

COIMX=S QRTCEOIM **2 + FDI.M**2) PACK1300
IFIGD IMX.C,T.RFNV ) GO TO 4000 P1 (01 (1310
Pc (P=C.5*P ( — THETAR PACKI32O
XT= B D IM *S INI PS (BI P1 (01 (133’)
XJ=F r(M + RPOOST + 1 ~ACK1140
KPUG= 6 PAC1 (1150
1F (XJ .GI.XI) on iT 75 P1(01(1360

GO Tn 60 21(01(1170

75 X I= X J  P1(01( 1380
K PUC~~7 P1(01( 132 ’)
PSIRP=AP SIN (Xf/ROI M ) ‘ P1(C1 (l 400
THFTB?=C.5*PI—PSIPP . PA C K I 4 I O
XV= RPTM*S (NCTH ! lFi Z) P1 (01 (1420
xL= ERr rS l + 0.5 - PA C K L4 3 O
IFIXL.C’T .XK ) 60 10 500C °ACV1440
CC In 60 Pt’CK1450

C . s * s e E I I v  MOL ~ T F D  (‘JL FT S***  21(01( 146’)
80 SnI? .’X=SQPT (0.25*WIOI**7 + ( R C A ~ E + HIOT )**2) ‘4CX1470

KRu JG= 8 01(01(1480
(F (SDIMX .GT . R FNV I GO 10 2000 PACKL490
YM P D T M * S T~~l ( T HF T 1 ( P ) ‘)ACK ISOO
XN P 8 O ” S T  + O .5*I~lOT + i.o p A C K  ( 5 1 0
K PUG 9 PAC K
I F C X N .CT . X M 1  GO TO 60 PAC 1 (1530
THFTP V =AR SIN (XN/ROTM) p 1(CKlc4’)
P c I P X O .5* PI  — T l- FT PY P 1(01 ( 15 5 0
XC=FHOOST . + 1.0 PA CK 1560
xP=Pr’ IM *SIN (PSIBX I
(c(XP .GT. xr P GO 10 60
CO TO 7C00 PACK 15’)O

C***M ISS ILF + BOO STER 4 INLETS WILL FIT I NSIDE CAN ENVELCOE*~~$* ‘)ACK 1600
60 CONTINUE PACKLoI ()

1F(IPSM .GT.C) WR ITE (6,17I 01 (01 (1620
17 FCOMAT (/IOX, 521.IMISS (IF + BOOSTER + INLETS F I T  W IT H I I~ TURF FNVEL CPF PA CK IbIO

1 P 1(01 ( 1640
II( IPSM .Gl.0) WRIIF(6,R(JGII 01 (01 (1650
IF(IPSM .GT.C ) WRIIF(6,BUG2I Pa0K1660
!F (IPSM .GT.C) WR ITFI6,FSUG3 ) “ACK 1 67O
IFUPSM .GT.0 ) WPITF (h,BUG4) PACKI6R 0
111 IPSM .r.T.CI W PITE (6,BUG5 ) 01(01(1690
l(JR 1 fl=DTUR I PA CKI700
I F (T (;f310.C,T.flT(JPMX ) GO TO 91CC P-A CK 1 7 1 0
TUi~nr= C T l J P I 4 IURTHK ~AC 1 (1 120
xtHF1(C=lIJRUr*o .5/P~~H PAC1(1730
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TtP~ LT=X [V F l-l + CL P F + CLRA + 2.0*IHEAI) P~~C’(174r)
(F(I UHLT.0,T.XLTRM ~~) 0,0 10 900C ~~ (1(17~ 0
TURC VL= TUPLT —2.C*XLHEAI ) P&CK176()
(F(  JPSI• .0,T .O)  WR(TFI6,81JG6) 01 (01 (1770
IF(NW.NE.II C-fl TO 90 PACK.17P0
IF (IPSM .GT.CI WR ITF (6,RUG3I P1 (0KI7~ 0
ST (IR=SCPT (R~~NV**2 — AD IM **21 — RCASE PACK 1900
RFXP=RW/?. P1 (01 (121’)
WFOL O=p Fxp— STuI9 P1 (CV 1820
0 0SW 50 P 1(W FO L D** ?  + I STU R + RCASE)**2 ) p1 (rw (o1o
PHIW=O.5*P ( — A R S ( N C W F C L O I R F S M )  ‘ ) A C K I B 4 O
WOTM=SCRT (Al)(M *S2 • PFSW**2 — 2.O*AOI M* RES M* C( 1S ( P H C W I J
IF (WP(M .GT.P ENV ) Cu) 10 eooo P1 (rk1s~~’)

SO IFI ( A D T . O , T . L I  60 10 95 21 (01 ( 12 7 ’ )
jF( (PSM .C.I.O) WP ITE(6 ,RUG31 21(01 (182) -

-

K (”JG IO
ST (J P I-~I=SORT (REf’JV** 2 — Afl!M**2) — RCA S F ‘)~~CK 101-)
PFXPH= 0T /2. ‘)A CKLOII
l-lFfll C= PEXP1.’ — cTURHT P1(0.1 (IQ?0
IF (VT000F.C,T.1) r,r in Loc D1 (C1 (1qi-~,
V lFfl l fl=BV T—C FLVT P1 (rK 1~~40
C’) TO ‘s ( ‘ A C K  1950

[C’) V ILSTB= PENV—OFLVT- - RCASF —A DI M (‘1(~~
I F C( ~~C A SF+ [’fLV lI .C,T.R cNVIVT L STB=RENV—1 (DIM—RCASF
IF ( (PCA SE+OELVT ).FQ.PENV IVTLS T8=RENV— (~CA SE 

pA C KI QI> r)
VTFI)u O=PV I_VTISTP
CO 10 1(3 P401(2000

cs (F( (API .0,1.21 60 10 lOS (‘1(01(201’)
KR IJC= 11
IFC (PC 1 (SF + CELV I ).FQ.RFNV I AO IM C.0 P1 (01 (2030
STUBHT=S (jRIIRFNV *4 2—ADTM **2 )—RCA SE PACK214’)
I-TrML C=r). ‘~~*“ I —ST ()BHT
VTLUST=O FLVI P1([’K216’)
V TL IST= flFNV — ()CtS~ — PFLVT (‘1(CK7’)7’)

VTLFL r)= O .S*Rl — V T L L S T ~~~~~~~~~ 
-

V T’IFI r)=O.5*HT — V T L U S T P C ~ 21”-)
Cr TO 113

ICS (FJ IA R T . C .T.3 )  C,’) I’) 110 ~‘A [’A ’I10 —

K P1J6212 P1(CK ?I? )
ST (IPVT= rFI V 1
I FI C PC1(S F + rE L v l) . r,F. R F N V )  GIl TO 106 (‘A CK~~140
prr T=4p c Ip~ fAcl1 (l/(pf-Nv*STN (p (/3 .)p) f l ’ C , . ? 1~~~ )

(AMX P I—’)~ IT— Ph ~ 0 ‘-“K 2 I F I
xrI P~=PF~’V*SIN (PI/2 .)*SIN (PFlT) p r r K 2 [ 7 1

SluJ PI=0 .5*PT — XPIM
CC Tn i c o

1C 6 Ir(( ’~C1 (SF + DFLVTI .rO.RENV ) Cr) 10 107 P~~C’( ?”)’)
(F ((PCA SF + DEIVT).Ol .RENVI ADIM xDELVT + PCA SF — PFI~V PA C K2 ’10
PFTx=A Pc (N(AOI M *SIN (2.*PI/3.I/PENV )
A t PH P T—f ~FT X—2.0 *PI/3.
XCIM P=1 (OH*STN (AIPHI/ S (N( RETT ) PA [’1 (Z240
STIJET C.5*P1—XOIMP P1 (ric??co
Cr In iCR P~-C’ (2?6C)

IC? SlUBT=PF~ V— PC ASF O1 (CK?27- )
1CR TFfl1P=O. 5~~~I— STLPT
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I F (I~~C2SF + PELT ).C,E.RFNVI GC TO Ill PACK229O
CO TO 113 P AC K2 3 0 0

11 0 ?LPHX =ARSIN (AO IM*$ !N (0 .75*PI)/RF NV I 01 (01 (2310
KPLJG I3 01(01(7170
PF TXX=O .25*P ( — AI PNX PA CK2J3I
X C I M U =A C I M* S ( 1 ( u ( R ET X X ) / S I N (A I P HX I  P 4C K 23 4 ’ )
STURTU= XP IMU—RCA SI P4CK2350
IFflLPU=O .5*BT — SIIJRIU PACK236O
CO T3 112 ‘1(0(2370

111 I F ( ( P C A S F  + DFLT).GI. RENV I GO TO 112 P1(01(2380
SIUBTU=PFNV — RCASE PACK2390
SIUBTL=STUBTU 01(01(2400
TFOL PU=0.5*PT — STUBTU P1 (0 (241-’)
TFOLOL=TF OLOU 01(01(2420
GO TO 11 3 PACK24’3~)

112 PFTZX=ARS (N (APIM*O.707/RFNV 1 P1(01(2440
C1 (MX Z=P I — PET 1X — P (/4. P1(C1(?450
XflIML=PFNV *SIN (C,1(MX7I/C.707 PACK246O
SIUPII XOIM L — RCAS F 01(01(2470
TFOL DL=O.5*BT — STURIL P1(01(2480

113 CONTINUE P4CK2420
IFC IPSM .0T.C ) WP ITEC 6,RUG4 ) PACK2SO ()
GO 10 8882 P1 (01(25)’)

121) CONT INUE 01(01(2570
C*****WCLR= U 1 NO HEIGHT AR flVE DFCK — IN 21 (01 (2513
C*****FCLQ= FUSELAG E 1.4F10.HT ABOVE DECK— IN P1(01(7540
0*s**tPVL ON PEPT~ — (N P- ’

~ CK ? 5 5 ( )

C * $ * * * M T N ( M U M  OPO1UN C CL EA RA NCF — I N
C**$**PSU C3 PFRCEN T SUBMER GENC E OF BELLY MOUNTE D ASM — PSUBIRMI SSILE 01 (01 (7570
C*$**S1 (MT= 1 P~ L L Y  MOUN TE r) , KPI= 2 WING MOUNTEf)
C*$** IIYPF=1 eELLY (NLFI, IIYPE=2 PhJAL SIOF MOUNTFD 1I’LETS PAC1 (259()

~S= I~~ . U —  i~’Su~i)* ( - .5 ’.[ iCAS E
(~~C1 (MI .[’T.1) Zs= DPYLOI~ + OC AS E P A[ ’ K?6 1 0
7I=HII1T PAC1 (?S70
IF (ITYPE .CT .1)ZI=0.0 PAC1(2’~3fl
IF (I AQT.C ,T .i) 0,0 TO 200
7T=0.0 2401 (2690
I F (V T 0 0 0 E .0,T . [ I  ZT=BVT P1(01(2!,(.0
GO TO 500 0~~C K 7 5 7 t’

2CC) rn r 1 (pr .OT.2) GO TO 3CC PACK? ’5 9()
11=0.5*81 PACK .~~’)1 —

GO IC SCO PACK?700
ICO (F(IART .O,T.3) GO TO 40C 01 (01 (2711

71=0.25*81 0401(2721
CO Tn 500 Pt’CK271’)

4CC) ZT=0.3’~~5*R1 
P1 (01 (274’)

5C0 T F(I-I01 .GT .ZT P 11=0.0 PAC1 (?750
IF (ZI.GT.HTOT) 7(z0.0 P1(01(2760
11111=15 + 11 + i T  + GCLP PAC1 (2770
A G C L P 1* F C L R — Z T O T P1(C 1(~~7R 0
40,CLP2=WCIR — zir~ P1(CK2790
IF (K MT .GT.I) GO TO 6CC P1 (01(2200
!F(ZTOT.GT .FCLR ) GO IC 8500 P1 (01 (2810
CC TO 700 P1(01 (2220

~CO IF (?TOT.GT.WO1° P 60 Tn 8600 P401 (2230
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7C0 CCNTI~ ’I’E P1 (01 (2841
I F C TOSM .61. C I WR I TE 16,BUGT) P1 (01(2851
IOI WVEH .GT.WTM1 (X Of) TO €701,) PACK?9(1 1
IF (XLVFP- .CI.*L IMtX )Gfl Ta p8CC 01 (01 (797!)
( F (  IPS~~.0,T.0) WPTIF (6, 9) PA CK2Q8)

9 F~’RY~~T( 10X ,30I~5SM E X T E R N A L  C A R R I A G E  POSSIBIF )
CC To’ u~’PP2

85C0 K F A I L = 1  ~~C1 (29 10
(IC T PS” .GT.O) WP ITF(6, 10) ZTO T,FCIR ,AGCLR 1 0401(292’)

10 FOPMA I(/11X ,47HPFILY MOUNTE D ASM FA ILS CLEARANCE TFST ZiflI = , 2 1(0 1(29 1 .)

1Ff’.2,2}-’, ,5HFCL P ,F’S.2,2H , ,1SHACTU4L GROUN D CLR. ,F6.7,4H P . ) P1 (C~<7c40
C-’) TO 2 02 2 2 1(0 1(7951

86C0 K FA II  =1
TV C TP S M .c~T .C) Wk[TE (6, I l l  7TOT ,WCIP ,AGCLR2 01 (01 ( 2971

U rrPMATI/1ox , 4(Hw T~-0 MOUNTEr) ASM FAI LS CLEARANC E TEST 1101 = P~~c.K2 ’) ’ ) )
1 F (.2,2I1 , , S I~W CL P= ,F 6.2,2H , ,I9HAC IUAL GROUND CLR .= ,F6.?,4H IN. P
C-C TO p pp4 PACK3’)”’)

e ico KFI~1( =1 21 (01 (3011
III IPSP .01.0) W~ (IF 1 6, 12) P1 (C1 (1’)21

( ‘  r C P M 1 ( r 1 / ) ’ ) X , ? I H A S H  F A I L S  hEIGHT TEST ) 01( (K3 13’)
CO T f l  8 P 8~3 P~~ C1( 3141

8200 K F A I L = 1
IF (IPS M .GT .O) WR(TF(6 , 13)

13 FCW ~~A T (  / 1 1X ,2 1HA S~ rA I L S  LE NG TH TEST  P PAC 1 (~~~~0 7)

or in 8 882 2 1 ( 0 1 ( 1 0 °)
1CCO CCP1tTjr~JUF

I F(!PS !” .GT .C) WP [TF (6, 1) (‘1(01(11”’)
1 FC PPAT (/1 ’)X, 3EHMISSII F + BOOSTER TOO I.APC.F FOP TIJRF ) PA CK 3II l

Cfl ir 99° PAC1(1 12 )
7CC !) CrNT 1~’u ,jF P1(”1 (31~~l

IF ( TPS’ .C,I.O )~~~~IIF (6, 2) 01 (01 (314’
2 Fn~~ ’flT(  / 1 0X , 4 R H M I S S I LE + BELLY MOUN TEP INLET TOO LA DO F FOR TIIP~ )r1 (C~c 1 l c ~

CC 10 °°Q p ~ r< 11~’- -)

3100 CO NT INUE P P C k ’~~l7)
I F C t P S M.GT .C )W RTTF (6, 3) P1(0K3 10)

3 FCP~IAT I/10X, 4qH~~ISSC L F + 2.M. INLET + B (:OSTER ICC LAR OE ~~flP T ( u f l F  ) P 1 ( C V~~~~~1~~ ’)

CO TO ~ 9cj
40CC CrNT INUF - P 1( C K J 2 I I

j F (  IPSM .GT.0) WP ITr(6, 4) I ’ ”C~ ‘ ‘ ‘1
4 Fr~”’1 (T(/1Ox ,’~4HMIS5I LF 4 SInE MTD. It ~LF1 In’) LA RGE FC° T I (( ’ r .  ) ~ -‘- C ’ c 3 ,’ 4 )

CC T’) 999

~CC-’ CONT INUE
II( IPS~’.6T.0 )W Q T T E (6, 5)
Cr ro ~~~~~~~ P A C ~~j 2 7 O

C Fr~~~AT (/L 0X ,4OH jNSUFF ICIENT CLEARANCE BETWFF N ROOS TERS I
6001) CONT INUE

T F C IPS~~.(;T .C) WPIIF ((, 6) P A C 1 (~~~00
!, FO PMAT( /1 flx ,49HM !SSILF 4 S.M. INLET + BC1flSTER IOC LA RGI .. Ffl~ TUR F )PAC1(1~~I0

G(1 1(1 099 ‘ PA ~’~c33” ()
7CC!) CCP IT INIJ F 0 1 (C 1 ( 3 l~~ O

IF C IPS~ .GT .r) W PIT F (6, 7)
7 FCDNAT( /LOX ,3OHR flfSTFR IMT FPFERE P~CF WI TH W ING ) P1( r_~

,11
~;0

o~)C0 CONT INU E P1 (C1(11~~)
Ir (I PSM .C,T.C) WP T TFC 6 , 8) P1 (CK~~371

P FnRM1 (T (/lfl X,34HW fl~G FOLD WRI NOT FIT IN ENVELOPE I 01(01 (1183
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Cr’ IC 8888 P A C K 3 3 9 O
9CCO 1 (11 (11 =1 PACK 3400

(F (IPSP4 .GT .C ) WR I IEI6, 14) TUBLT, XITBMX P401(3410
14 Ff’RMAT(/10x ,1AHILFE LENGTH = ,F6. 2,43H IN. , GR EATE R THAN INP!JT M A X P A C K 3 4 2 O

1IMUM LENGTH OF ,F6. 7 ,4H IN. I PACK343 O
CO IC 8888 P1(CK344()

9 1C C) KF A IL=1 21(01(3450
I F( IP SM .GT.0) WRI IF(6, 16) lURID, OTUB - P1 (CK3460

16 F~~ M8T(/10 X ,121TtJP F 1.0. = ,FS.2,41H IN. , GREAr ER THAN INPU T 4AX IM ~~ACK3470
1UM 1.0. OF ,F6.2,4H IN. ) 01(01(3480
GO IC 8888 01(01(3490

959 CONIINUF ~ ACK3500
DTURI=OT (JB I 4 DEL 1(18 01(01 (3510

KC~?T= KfP’T + 1 040(3520
IF (IPSM .O ~I.C) WR ITE( 6,BUG5) 01(0(3530
IF (KCNT .GT.IC) GO Ti) 8888 P1(C1(3540
CC T~

) 15 P1(01(3550
8883 CCNTP’JUF PACK3S6C)

QFT (PPN PAC1 (3570
01(01(3580

SIIA RCUT I1I F SURF (cfT,AP I,I SURF I ,IPLANI , BI ,RCI,TCI,TANSI,IRI,IW T , SURCO0IO
1 S T E (  P S(J~~CO0 20

R EAL KPh, W V S , KRHT S IJ RFOO 1O
COMMON /A EPO/  x 5 7 ( 5 7 ) ,  X P IT ,  X35~~35) , SLET , X 1 2 C 12 )  SURF”040
COM MON /AF~~A P/ ARVT,TRVT ,BVT ,RCVT,TCVT ,TANSVT SURFOO 5O

1 STFVT , CG’lIS (7) SU°F0060
COMM ON /0P0,/  P~~36 ( 16 ) ,  NW, 0R 4 (4 1 ,  API ,A R W , T R T , TR W ,0P 2 ( 2 )  S(J~~F0071
CCM’ICN /LFT/ SF110110), TART, SF T 3 ( 3 )  S (JRFO’)R’)
( . u I M~ ’I ) N  , N A E P C /  I L,ST,SILL,i,1,c..6i, s~~,UiP,I~w,i’i ,Ti~Z i i i~~ii ,

1 , WH ING,EARW ,TN7LS(5 ) SURFOI’)O
Cr”MCN /PRINTR/ 173C4 ),IPACK, 1731(2) SUPFO1I 0
COMMON /SUR F X/ RMOFS,WOr ,,GULT,IWT S,WWTNGT,W TI,WOVAW,WCVA HT , SIJPFOI 2O

1 W (’VAVT,WOV 1 (T,WT,WHT,WVT,VTALOC ,STAIL, Se-II2AN,SHT,SvT ,W TA T Ls SU~WO1”)
2 ,SIFW ,SLFVT, ISUR FW ,IPLANW,ISIJ RFT ,IPLANT SU’”014O
COM MON /UPINLT/ PPAMBL (129), XCGDI S(I~~F01S0
COMMON / V F PT/  V E 1 P U 8) ,  T HKPVT ,  VE 2 12)  s up ro lo’ )
COMMON /XI NERI/ x26(45),PANwW, XX4(4),PANWRT, XXX4 (4),PA NWVT , SfIQFO(70

1 X 61 (61P, PAN!pT, X14 (14) SUR FOIPI
N AM FI IST/PUC/ RWTCT,SWTO T ,SWINT ,A RWTCT ,TRWTO T,WDGNF,Aww ,pww , Su JR~~0I~~

()
I CWW, OWW, FWW ,FWW,bWINO. SIJ R~~0?00
NAMFI . 1ST/BUG 1/ STI MT ,BTTCT ,STTCI,ARYTCT ,IRTTOI ,W HT 1 (IL ,WOGN7 SURFO?1’)
2 ,PVTOT ,SVTfNI ,(OS4VT,SvTOT,ARVTOT,TPVTOI ,AVT ,AVTX,C~?T , SU RFI??()
3 CVT ,EVT, FVT,GV T,HVT,WVT ,hHTAIL SU2E0230

C I SUP FI= 1———— TRA PF7OIDAL WING****** SUR~~0740
C ISuRFI, L————OFI TA WINC ,***** SIIPFO2SO
C *****I PLAN I=1——— —I NPUT SF1 ,AR(,TR I ***** SURF0?60
0***** (PLAP’I=2————I NPU1 SFI,ARI,1.F.SWFFP **s * SU°F0770
C$****IPL 4N I=3————IN °UT SEI ,ART,DFS MACH ND ***** SIJRFO2RO
C****$IWTS =1————I NPUT SUP-FACE WEIGHIS————**s*s****** SURFQ200
C*****IWTSz? SUPFA CF WEIGHT S BASED ON WI/UNIT AREA — —— * *$ * * * * *  S1J~~FO1O0
C******tw TS=1———— CCVIPUTF WEIGHTS BASED ON PFF———— ***** SUPF’)31’)

IAIR = I PAC K SURF0320
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‘ OCA S F = 01

I F I  I S U ~~F!.0T.1 ) 0-f TO 1CC 5I~~ RF f)  340
I1( IPLANI. GT .1) or in i ic  511RF016’)
PI= S C~~T (S~~I’~1(P t )  . StJ r01~l6
PCI= SP 1/ ( 0 .5*0l)/(1.0+ 121 ) S~J P F 0 3 7 f l
TO f=PC T~’I° Stp FO1~~O
TA ” ST= 4 .*(1.—T~~I)/ (C1. 4TPI) *A R I) S I T Q F -) 1 9 0

GO TO 500 St~PF140C)
IC!) CENT INUF cu~ C’ )4  [Q

T IC jP), A N T  .01 • 1) 61’ 1!) 20 0 c’J~~FO 42O
121= 0.0 SUQ~~0410
T1 (NST=4 .fl/A~~I 5t J 0~~044!)
BT SORI (SEI *API) SI,~~~04 5r)
QC I=2 .O*SFI/~~I cu2F04~~()
TCI= IRC !*IRI SIIPFO471
CC ir’ 500 S1IPF04~~0

2C0 C”NTPnIF
I FI IPL~.~’1 .f’,I.2) ~r in ICC S,~~ FI5’)1
P I=S’?~~T (SEI*4PI ) S~R ~0~~1J
PC ! ?.0* ç~ TIP !
T C ( = C C I * T I ~- j
or TO 500

3CC) TE l (PLAN T .01. ~ I 61) TO 1505 SII°~~~~~1
T A ~~S I = S f l P T ( A P S ( P M f l F S * * 2 — 1 . ) )  c l j q r ’ ) S f : )

8 I = S P R I ( S F T * A P I )  S U P 0 ”~c 7 O

~0I =7~~Q * c r  I /A  I Supr 1~~ 1fl

Cn 1’) 500
35C 5 RI = SQPI( cE! * A 2 (  P

= 2. * SF! / PT
TC I = P CI * ¶21 ~UP0fl 63’)
SI ~ T A T1 (N I 2.~~1 .~O ( + .c*Pf*T 4N( SIFT /57.296 1 — 101 P / P t )
11 (~-~c I = T1 (N I St F t p SU Dr .2b~~)
5 ( L j  SL’ I $ ‘~7.296r r -  son S1~~~~1’~”~)

110 r r i T r ~i l l r
!~~( IN ~~- I. ~~T .2) GC I C 12 C
p (=Sfl l ,- 1 ( S F T * A P t )  S )~~~~~~~(~~ 7 1 11)

(Tr~11=1’ fir . S I * A 0 I * 0 . ? C  So~~rC 7l

I F ( 0 f l ~ I 1 . T . 1 . r )  Ccl T(’ 130 S’’~~~C 72-’)
TP I = I 1.0—C ~

-‘
~~: 1)/ C 1 • C + CflN I) S CJ ~ 

C~ )

~ 1= 5fl~~I(S~~I* A P I )  Stf (’~~07’.)
PCt =S r I/ (1 .5*’~.fl/(L.0+TPI)
101=8 01*19 1
CC Tfl  5(’() cIPQ F” 17 7 ’ )

120 IF C (PP AN T .01. 3 P Gfl TO 3600 S I J R r C 7 R . )
I~~’~!SI=S 0pT(1 (P5CRMPFS**2— 1 .)) SC1~~r07~~1
CCNT=T1 (NS 1*1 (91*0.25 c IJR c no -~C)
IF (Cfl~JI .C.T.1.0) G f l TO 13C SUPFC)”Io
12 1=1 1.’~~CflN 1)/I 1.fi+C CNI P
PI=SQPI(S F I *A RI ) S C J R F I R 3 )
PC I SPJ/ (O.6*P,I )/ (l.0+TRI ) c I I ov 0~~41
IC T = P cI $ T 2 1 SII QC O8S ’~
C- - C 1~l 500

12 1 CONTINUE SU2~~O~~70
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!cUP Ff=3 .0 SIJRFORRO
TPT= 0 .f) SLJQ FOA 9O

~Pj= 4.OITANSI SURF0000
P !=SO RI( SF I*ART I S’IRFO9IO
PC 1 =2 . O * S F I/ B !  S1J2 F0920
TC1=I P I *R CI SU RFO9IO
CO TO soo SUPFO94O

36 CC ) R I  = SORT ( SET * API P SUPFOO5O
P C I  = S E!  / (.5*BI)/ (1. #TRI ) cIJRFO96O
TOT = P~~ * 121 5112F0070
SIFT = 2. * (RC [+ .5*RI*IAN (SrEIf57 .2961 — IC! P / RI SURFO9PO
S I F T  = A lA N  I SI FT P SUPFO990
TAN S I = TAN CSLE () SIJRcI000
St F1 = SIFT * 57.296 SLJRF1O1’)

SC !) CONTIN UE SURFI121)
IF(IWTS.F0 .l) 0,0 Tn 40C SURF1O3O
T I C  I W IS . FO . 2)  GO IC 450 SURF1O4()
T I C  IW IS.10. ’) GO In 3 5 C SU RF1 O5O
! F ( I W T . G T . O )  GO TO 700 SU PP 10AO
! F( N W . F O. O)  C1 IC 700 51J9F 107 1

0 * * * * * * *C P M P U T E  S U R F A C E  WE IGHTS B AS E D  CN REF. ************* SUPFtO8C)
CrS4 I 1 .C /( IA ~’l S I * SO 2 . I( ( 1.0 / IA P4SI ) **2 + 0.5625)) SIIRFTC)9 ()
T IIT9T.FP.O.0) KCW=C.768 SUR F ITOO
TF (TPI.GT .O.0~ K iTh=1.C S I J R F J ) J o

K V S = L . O  S (J R F I I20
I E ( NW . F Q . O )  GO 11’ 700 SIIQFII I0
‘hIflI= R I + f t
SWI N I=fl .5*PC (*1 1 + 0.125*0P1*TANSI *DI SIIQFII9’ )
SWT ’T=SF I + 2.0*SWI NT SLJ~~F116 1
A FW IPI BWTPT**2/SWTflI cuoFIIlr)
TP WICT=TCI/ (R(( + C .5*fll*IAPISI) SUPFIIR- 3
W1: (:r~I1 =W’1(~” .,uL I r i 1 r~~I

1(W~ =S 9PT(WPCN Z) SURFI2IC )
PbW= (SWTflT/144 .)**O. (~22 StlP.~~12I1
CWW= 4RWTflI**0.78~ S119 F1221
Cb W= TP-~KRW** (—O .4O) SuI~P1? 3!)
E)~’W= C 1.0 + IRWTOT)**0.C5 cUOF1?4’)
FW w = l . O / O J ] S A I  S U9 F1253

- kW I~~C~=O.O1 O3*KflW *K~~S*AWW *BWW *CWW *DWW *EWW *FWW StlR ~~l2 6O
t F ( IA R t ’ ...E 0.4 )  W W I P J G = 2 . * W W I N G  5u2c1270
Ir (T A I P .CI.C)W R I T F C 6 ,R U G  - . cuqrIZPo
C-C IC f-CO ctI P~~12q 0

7C C) CONT INUF SUOFI3O( )
W PC~~?=WrC ~*GUL I SURF I ~ 10
S T T ~~T =0 .5 * PC I$ ’ ) 1  + f l . 125* D1*TAN S !* D1 SUR FI I?O
P11111=81 + ID1 SU~~r 13~~0
cTTrT=sEl • .0*5111JT
STT( IF 5TTOT/144. S’12F1351
1 (PTIQT=PTIOT**2/STTI1T SURI1 If- )

T P I T C T = I C T / ( R C t  + O . 5 * f l 1 * T A P J S T )  S1iPF1170
C O S 4 I = 1 . 0 / ( T 1 ( N S T * S O R T ( ( 1 . 0 / T A N S I ) * * 2  + 0 .56251)  SURFI3 °0
W I - T A T I = 4 .0 4 9 * ST T O T F* * .789* ( WDGN7/ 1000 .) * *O .25/ ( 1.0  + 01/RITCT)$$2 SUDFII9O
III T A R T . N r  .1) GO 1’) 111 S( 19F140’)
CC 1’) 112 SUP~~14l-1

111 C O N T I N U E  ~‘ J ~~~14?O
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W TA~ 1S=p .C99*STTOTF** .789*(Wfl(,NZ/I4~4.)**0.~ 5/ SURFI4I()
1(1.0 + flh /RT Tr~T)**2 SLJRF1440

I F (1A IP .(~~.C) WRITF (6,BUGI) SLJP~ 1450
C*****WT=WFTC I- T P~ rRIJr (Fn~~M TAI t .  SUP~~I460

CO TO ICO() SURFI47O
112 CO~ T !NUF SUPFI4RO

T I.C0 c,RFI49n

~VTrT=PVT + .5 * 01 c (JPr I 5~~
SVTTNT = .5 * Q r V T  * 01 + .1~ 5 

$ Dl * TANSVT SLIP~~lS10
CoS4V T=1 .o/ (TA~.1SvT*S0RT ((1.O/TAp4SvT)**2+ 0.5625)) SUPrI52 )
SV T T O T = S V T  + svT I~’T SIIR~ 1 5~ 0
APVT flT=PVTOT **2/SVTTOT S’J°~ 1 540
T P V T O T = T C V T I ( R C V T  + 0.5*D1*TANSVT) S,,pFIsço
AV T=WflG f~JZ**C .324 SU~~~lS~’0
PVTX= (SVTTflT/144.)**C.606 S (JPFIS7O
C V T = R M D E S * * 0 .4 0 ’, SUPF L SRO
Af ~~T = X f l h T — X C G f l 1  S(~QF 1’,9Cl
I F(ARMT.I I .’i . )  AR MT=4.C S( j R Fj ~~01
rv T = I A R M T * c c A s F / 1 2 . ) * * ( — .5 16) c URF 1~~1o
E VT=ARVTOT **C.344 StJ R FL6 2O
FVT=THKRVT** (—C .?50) SIJP FIÔ3O
CVT ( 1.0 + T R V T O T I* * 0 . 2 5  S UQ F1~~4 )
l-VT=Cf1S4VT** (—O .’32) SURF1o’~)
wvT=o.5c7*KR~~T*A~~T*~~vTx*rvT*flvT*EvT*FvT*GvT*HvT
W T A I I  S=t~V T  i WH IATI StPDF1~~70
I F ( It.IP .CT.  0 ) WPITF(6,BUG1) StJPFI6R’)

iocr~ Cr~ TINuF S()
~~~1~ 90

CC T~ 600 S IJPFI7f lO
4C 0 CO~~T 1NUF S tJ R c l7 l i

C * **$ * ** **  CCMPOMF~JT hFI’~I~ T S MUST RF INPUT ********** SIJP C172~)
In IA RT .~IE. 1)  GIl ~~ 1110 SU~~~L730W V T = V T A L C C  * ~.T I  SU~~~ 1 P40

W~-~T WT I — W V T  SUR~~175~)
W W 1~~r = ~~W I ” J G I  S’J~~~17(, )

• IF(~~W . F Q . 0 )  WW T MG = 0 .C
• W TA II. S=WI IT + W VT S~~

P C 17~~1
rr TO ECO SIi~~r1fl1

1110 CPNT1~IUF StJQ~~1Rfl )
c•: ****$*L~’SFR T TAIL WF IGHT HFRE ******* c(,R~~1RI 1

WTA ILS= hTI
W W ING =WW I N G1 S 110r 1030
T r ( Nw . F C . 0 )  W W I N G =C.0 çIJ Pr~~~4 )
CO TO 600 SIJ0~ 1~~~0

3~~0 CP~I T I~JUF ~1jor ~ q6~
t r ( Mw . F 0.0 ) Gfl TO 3(~O ciJ~~r1~~T’)
M~PflN=7.0 SU~~f 1RP0
IF( I ARW .F0.’~) ~lWPf~N=4, 

ç~~r~c~~qq~
WW I PJ G = PAMW W * NWP A N ct,~~~1goo

1~~Q CONTINUE SU~kF 1~~10
P?TPAN=4 .0 SIIPFI92O
IFI IAPT .FO .3) ~‘JTPAN=3 . S’JPF1~~3fl
Tc (IART.E0 .1) NHTP AN=2. cu Rrlg4o
IF (I APT.FQ.1) NV TPAN= 1. ct,~ F1q5fl
IF( IP*QT.FQ. 1) GO TO IPC St 1RF IQ bO

W T A It.S= PANW T * NT PAN SURFI91O
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CO TO 600 SURFI98O
1*0 WTA IIS=PANWVT *NVT PAN + PANWHT*NH TPAN SURFL~~D0

GO 10 600 SUR~~2000
‘sf0 CONTINUE SURF2O1O

IF (NW .FC.0) GO TO 2C5 SLJRF2O2()
WW ING=WOVAW *SW /144. SURF2O3O

2C 5 C O N T I N U F  SU R F2O4O
WWING=0.O SURF2O5O
IF (IARTJ”F .l) ~O TO 210 SURF2O6O
WHT=WflV ~~~T* SP1T/144. SURF2O7O
WVT~ WflV~~VT*SVT/l44. SURF2ORO
W TA ILS=bd I~T + WVT SU~~~209()
CO TO 600 SUR F2100

210 W T = W PV A T * S T  /144. SURF2L1O
W T A I L S = hT  SURF2I2O

*C0 CONTINUE 6U 0F2130
RETURN SUR~~2140
END SUR~~21~ O

SU~ROUT IN F WORTH ( WTH I,  WTH2 , EMPTY I WORTOO1O
C NUK.CM—CC,SM P.I(.MCDONOUGH FIV/ERCD 10/18/73 W’~PT00?0
C CflP~PUTF RFIATIVF WORTH —— SIDE 1 AND 2 FIRST WORTODV)

COMMON /SCRNNI/ NPTSI2C),PARVNL (7,20I ,DWNI (7,20),DU~~PV (50) WORTOO4O
1 ,NSCPST,10U4M 4(4) WORTOO’50
COMMON / SWORTH / KBASF , WORTHI, WORIH2, NPAR, KPAR (20), PARV (20),WPRTQO6O

1 DFPVI(20), PERV2 (20) W0q10070
CTMCNSI (W PA RDO N ( 20 ) W OP T O0PO
COMMON /PFRF/ KRY2(2),PE4(4),MOPT, NIPHAZ, NCPHAZ, ~flPHA7, W1RT0090
1 xMAC HF (20), tITF (20), GAMMAF(20), FVA LUF (20), EE580(5R0) WOPTOIOO

CrMM(IN /RpUNnP/PRNr~t 2 0 ) ,W O R T Z , C E P , RA NG E ,RC R,ACR ,VC R , WORTO I1O
1 RLI ,ALL,V [.L, RtJF L4( 14) wrRTOL2O

• CCMMON /ZW 11PTH/7~~(j 0 ) ,  FOR CE,  ZSx(10), PaIR, NILRI , ?Ax (9) WCRTOI1O
C COM PUIF PHASE V A R I A B L E S  FROM PHA SE STORES WORTOI4O

IF ( (NCPHA7 .LF .C) .OP. (NCPHAZ.GT.NLPHAZ) I GO TO 3501 Wf l RT f l l 5~
)

= NC PHAZ —1 W fl PTO16 ()
• ~• VCR = X MACHF ( NCP HAZ )  W OQT OI7 t )

4CR = ALTF ( NCPHA? ) WORTO IR O
• IF ( NCPHA Z .FQ . 1 ) PCR PRNG (1) W r~QT O lq0

IF ( NCPHA 7 •NF . I ) RCP PRNG (NCPHAZ) — PRNG (NC ) WORTO200
(TI T~) 35fl~ W~J~ 10210

‘~~Cl (CNTINU F WORTO22O
VcR = 0. W ORTO? 3 0
4CR = 0. W OR T O 24O

= 0. WflR T0 ?~ ()
35C5 (ONTIN (JF WORTO;’60 H

iF I (NtLRI .IF.O ) .OP . (NLLRI.GT.NLPHAZ) I GO TO 3511 WORTO27O
NI = NILRI — I WORTO2R”)
VU. XMACHF I NLLRT I WORTO29f)
ALL = ALTE I NILPI ) WORTO300
IF I NLIRI .FQ. 1 ) PIt PRNG (1) WORTO31O
IF C NILK ! .NF. 1 ) P11 PRNG (NLLRI) — PRNGINL$ W0R10320
Cr TO 3515 WflRT03~~0

3511 CONTINUE WOPTO34O
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All = 0. WORTO3SD
VII. = 0. W ORT O36 I
P11 = 0. WORTOI7O

3515 CONT IN(JF • W IRT O 3 RO
RANGE = PPNC ( N IPHAZ )  W f l RT O~ 9O
CPN F = ~076.I155 W~~RT04O0
RrR = FC P / CON F Wr~RTO4Ifl
Pit Pit / CONE W’~RT04?’)RAN G E = QAN CF / CO’~’F W OR T O 4’O
00 10 1 = 1, 20 WOQTO44O

10 PARCON( 1) = PA RV (I ) WORTO4SO
PARD ON ( 

~ 
) = CEP W CPT O4 6 O

P~ R CPN( 2 1 =  RANGE W OP T D47 O
PAR DON 1 3 ) = FORCE W ORT 04 8~)
PAPN)NI 4 )=  PFIIR
PARDCN ( Cj= FM PTV W V ’ RT OSOO
PA PDO”J( (~ )= RCP.  W flRTOSI)
PA P OPN ( 7)= RLL WOPT052~

• PARIDONI P )= ACP WCRT053~)
PARP QN( “ )=  QI. WORTO54O
PAPDON( 101= VCR W~~RT0~~5()
PARDON( i i =  vii WOPT0’~6)

= W f l PTN I  WO PT O S7O
= WOPTH2 wr~RT05RO

NP 4P 11 WflRTO6’)C~
00 100 I = I, NPAR
IF I NPTS( I ) .LE. 0 i GO TO 100 Wr~PTO610
CALL SiU(~~PTS (1),PARVN1 (1,i),0WNL(l,f),PARDON1t ),WT~-D, 110, IHI ) W~~RTfl620
W T I~1 = ~vTH1 + WTHP WOPTO6?0
WT t-2 = hTFI2 + WTHf)

• ico CONTI Nu E ~ O RT 0650
= WT PI  w n RT 0 ’~60

7AX (9) = W TI ~’? W r~PT O67~
PFT (J PM W f l PT 0 f~fl1
FNO W f l PT 0 F~f l )

Su~ P~~uT INr PSM ( IPT , IFLY ) nc~ 00 11
C PG~1= ’~(Ik .CMCCSM GGJ/RKM Fjv/FBC r) 9/10,73 OS’I 0020

-
~~ C FXFC (JTIVF FOP PPPPULSION SYSTEM SIZING PS~ 1’)Y)

COMMr.N /RFSVFT/ FAC~3FS, WRrJOSX, RESL3 (13) 
C~~~M 01)41

COMMP N / C N ) F X X /  ISTZ , IZAP (15) PSM 0OS~)
EOUIVA I F’ C F  I I?AP(2 ), 11W ) P~~ 0~ 60

• CO MMON / F X T F R N /  AR 120)  ~~~ 0071
COMMON /GUPOt / WARD(78) PSM (~ )R’1
Cr’~’MflN /!NPTTJ~ FrUfl,ALPDES,AMDES ,T4DES,SKSTR ,DIAM ,WTTJ, DcM 00~

)()
PAYLT, RTN P3 (3), PAYbdT,RINP5 (5), WTSUR , WROOST , RT~~S5 (5) PSM 0100

COMMON /INSEPI/ ZX17 (17), TNOZR , 1X15 (15) P5W 0110
fOMMON /NAMSOI / OCAS, xE2(21, STGW, ZITOT, WMIIS, P5 M 0 120

ZLPAY, ZW PAY, ZAR5UR , S0L414) PSM 0130
CCMM C ’N /PINT/ FHI,F1O,PINT28 (28) p5M 0140
COMMON /PRINTR / IPSM , 17616 ) ~~~ 0150
CCMM ON /POCKET/ ROC2O(20), OCAL , ROC 6(6), XLI, WT1. PSM 0160

XL PIL, WARL, WPLL, ROC7(7) PSM 0170
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COMM ON /RJDAT / l~~3(3), 1A6A3, 1X5 (5) PSM 0180
COMMON /SAVI / FIOS, FHIS, SV1515) PSM olqo
COMMON /SOLR/ SOL7 (7), WPX PSM 0200
COMMON /TOVPER/ PPOWP ,B1SPV ,RTHVAC,BEXIT,SUSWP,SEXIT ,eCANTA ,WT1, P5W 0210

1 ORP PST ,DROPER,KIND,A5A3,A6A3,ACA3,03, PSM 0220
r 2 TVACM~~,TVACMN ,YISP (2O),XTHRTL(20I ,EKTR4(I51 PSM 0230

COMMON /TURBI/ WAFCDS,ALFTJ,TJALT,TJMACH ,TJTHR ,T4TJ,TUR313), P5 W 0240
1 49, WFIJEL, XTOTAL, XLPS, XLNOZ, TURI6(16) P5W 0250

COMMON / W A T T N /  W A T 9 ( 9 ) ,  111, WAT3I3) P5W 0260
EQUIVAL ENCE I SOLlIl), WTSO L ) PSM (1270
FOUIV*L ENCF I AR 15 ), WITCH ) P5W 0280

• EQUIVAL ENCF I AR( -* ), XITDT ) PSM 02m
FCUIVAL FNC F I FXTPAI 14 ), XLPAV I, I EXTRAI1 5 ), XLMSCI. ) PSM 0300

I ,( EX T R A ( 13 ) ,  TNUZ S I P5W 0310
PAM EIISI /PERFL/ 1PERF, FREQ, XISPLO, XI5PHI , WOOl PSM 0320
I , VIS P ,XT IIR TL ,FR EQD, FHI,FLO,WPX P5W 0110

CIM FNS 1CN F P E O ( 2 C )  P5M 0340
C ** P5W 0350
C P5W 0360

• K F A I L O PSU 0370
• IFLY=0 P5W 0180

EC A S E  = OCAS PSM 03°O
WT O TSV = WTTO T PSM 0400

• IFP = 0 P5W 0410
WRO O ST = 0. PSM 0420
W POOSX 0. PSM 04 3’)
CPIPST=0. PSM 0440
rROPFB=c. PSM 0450
IF I ( 1S17 .GE.40 ) .41W . IISIZ .LT. 501 ) GO 10 400 P5W 0460
NTFN 10 PSM 0470
P~K1NO = MOD I KIND, NTEN ) PSM 0480
IF I NK !Nt) .NF. 3 1 GO TO 93 P5W 0400
IF I 11W .LT. 2 I GO If) 93 PSM 0500

WT O TA L = WTT O T PS~ 0510
f F8 = 1 PSM 05 2 0
f?il RFXFC I W I O T A L ,  W ROOST, XL ROC , IFLY ) PSW 0510
IF C IFLY .GT. 0 I GO TO 900 PSM 0540

C CA LL FOR EXT ER NAL BOO STERS PSM 0650
93 CON T INUF P5W 0560

IF I ISIZ.LT.  19 ) GO TO 100 PSM 0570
IF I ISIZ .IT. 29 I GO 10 200 PSM 0580
IF 1 1517 .11. 39 1 GO TO 300 ~~~~ 0590
IF I T S IZ .LT. 59 ) GO TO 500 PSM 0601)
GO TO 900 P5W 0610

LCD CONT INUE PSM 0620
C S I Z E  SOLID PROP SYS FOR CRUISE MISSILE CGSM PSM 0630

IPFRF=0 P5W 0640
FPFQD=O.O PSM 0650
51GW = STGW — WROOST P5W 0660

C S IZF SOLID ROC KET PROPULSION SYSTE M PSM 0670
CALL SO L ROC( IP ERF,  FREQO, X ISPL O ,W DVT ,E F LY ) PSM 0680
suswp = wox P~ M 0690
WTSOL .01 + WROO ST P5W 0700
W TT O T • PS~ 0710

P5W 0720
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T V A C W X  P5W 0730
TVA CMN = Fir PSM 0740
CO TO 105 P5W 0750

2C0 CON T INU E p5M 0760
C SIZE LI QUII ROCKFT °ROPULSI ON SYSTEM PSM 0770
C PA~ 4 MF T E RS SET r o~ SOLI D ~ USED FOR LIQUID P5W 0780

• C CA L = ICA S PSM O7~)0
Xii. = 71101 • P5W 0800
WTL = ST GW P5W 0810
W TL = Wit — W RO O ST PSM 0820
XL P11 = Z L P A Y  p5M 0830
W A P L = ZA RS UR PSM 0R43
WP 1L = 7W PA Y PSM 0853
IPFRF=O P5U 0861)
FPEQO=0. P5W OR ?’)
CALL. POOL IQ(IPFRF ,FPE QD,XISPLC,WDOT ,KFA!L ) psu o~~~o

— TR A P = 0.0’ P5W 0890

~USWP = ( 1.0 — TRAP ) * SUSWP P5U 0900
IFLY = KFA TL PS” 01)1(1
WTTOT = W IT + WRCf)ST PSM 00?)

• 
• 

TVAO MX = Fl-IS PSM 0010
TVACMN = Ft PS PSM 0941)

1C5 CONTINUF PSM ‘)0~~fl
IF I IFLY .GT. C) 1 GO Tfl 900 PSW 0(160

C CPIF~~AT F pE PFo~~WA r’cF MAP FOR ROCKFTS — — — ISP VS. THP.PAT ‘SM ~‘)0 To
C Tl-~~.~JA T IS ( E — FM1N) / I FMI N — F PA X  ) P 5 T M  nOPO
C PAT FWP M 0 10 1 p5M 0990
C SET I P~ Cfl~1STANTS FOR VPM & ADM P5M 1000

TNOZR = TNO7S P5W 1010
SFX IT = SFXIT / 144. PS~A 1 0?’)
X LSO L = X L P A Y  + X LW SOL D5M 1110
XLTOT = XI SOt. PSi 1040
PP()PST = o. PSM 1150
IPEPF= 1 ~ 5U 1060
TAX = T V A C M X  — TVACMN PSM 1070
I’~~A X  = lAY / 19. PSM IOPf)
FRFQ ( 1) = TVACM1 ’ PS” 100’)
FPFQ (20) = TVACM X ~SM 11 00
FPF = TVACMN fl5M 111 0
X T H PT I ( 1) 0. P5W 11 2)
X T HRT 1( 20)= 1 .  PSM 1130
CC 110 1 = 2, 19 P5” 1140
FPF = FRE 4 DTA X PSTM 1150
FOb I I I = FIL E 1’S’~ I1~~
XTHPTL ( T I  = I FPF — TVAC MN ) / T A X  PSM 117’)

11(1 CCNT IMIJF PSU 1180
IF I IPSM .NF . 0 1 CA LL PAGE P5M L1~~0
PC 120 I = 1, 20 PSM 1200
FPE QG FPFQ(1) PSM 1210
IF I 1511 .GT . LC I GO TO 114 P5W 172’)
C ALL SOLP~~C( 1PFR F,~~RF Qfl, XISPLC,WDOT , KFA IL) PS~ 12i0
Y I S P( I I  = PINT2R(13 ) P5W 1240
CC TO 116 PSM 1250

114 CC NT IMJF PSM 1260
CA Ll  ROCL IQ (T PFRF ,FRFQ D ,  X ISPLQ, WOO T ,KFA IL)  PSM 1270
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YISP ( I) = X (SPIO P5W 1280
116 C O N T I N U E  PSM 1290
120 CONTINUE PSM 1300

IFLY KFA IL P5W 1310
IF I IPSM .GT. C ) WR ITFI6,PERF L) PSM 1320
GO TO 000 P5W 1330

3C0 CONTINUE PSM 1340
C COMSINEC CYCLE - P5W 1350

CC 10 900 PSM 1360
• 400 CONT INU E PSM 1170

C R*MJCT I FXT POD, TNT ROD, UNROO 1 P5W 1380
IF I IRT .61. C ) RETURN PSM 1390

C ** PSM 1400
C PSM 1410

CAN T = WARD ( 17) P5W 142’)
CAL L PROPXX I IFL Y ) PSM 1430
WARD (17) = CANT PSM 1440
WIT = WITOT PSM 1450

C P5W 1460
C ** • PSM 1470

CO TO 900 PSM 1480
!CO CONTINUF PSM 1400

C DESIGN AN) S1Z TURBOJE T PROPULSI ON S~V STEM ‘SM 150(1
FND= TJ THR PSW 1510
ALPDES = ALFTJ P5W 1520
AMOES = TJMACI4 PSM 1530
T4DES z T4TJ P~~M 1540
lIT = T4TJ P5W 1550
CT*M = (CASE P5W 1560
WTTJ = W ITCH P5W 1570

-
• 

WTTJ = W T T J — WROOST OSM 1580
PAYIT = ZIPAY PSM 1590
PAYWT = ZWPAY PSM 1600
WTSUR = ZAR S UJ R PSM 1610

- , CALL TURBO I IFLY I P5W 1620
1*6*3 = 49 / AR t 12) P5W 163’)
TF~OZP = XLNOZ PSM 1640
SFXIT = PSW 1650
XL TOT XTOTAL PSM 1661

— SUSWP = WFUE I ~ 5M 1670
W I !  z WTT O T PS M 1680

9C0 CONTINUE P5W 1690
IFIIEB .FQ.1) STGW WTOTSV PSM 1700
TEl IE8.FQ.1) WTL WTOTSV P5W 171(1
IF ( IEB .EQ.1) WTTJ = wTOTSV PSM 1720
IF I NK IND .NE . 3 1 BEXII 2 SEX IT P5W 1730
RETUR N PSM 174(1
END PSM 1750

SUBROUTINE SOLROCCIPERF, FRFQ, xI spX, WDOT, KFAI L ) SOIROOIO
• C NUK .CM—CGSM P .K.MCDC)NOUGH FIV/EBCD 10/18/73 SOIROO2O

COMMON /S’)LMIS/ C S T A R I ,  CSTAR 2,  ET A IS P , DU M7 ( 7)  SCIROO3C)
COMMON /CUNLY/ KPIST,DIAFR Z,WMC,OTHRT,RNOZI,WMX,SOMMOR(4) SOLROO4 ()
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CO MMON /COWVLS/ CCM I51 ) 51’LRflOSO
F0 (JIVAI F?~CF I CCMI47),WPX) , SOt P0060

5 1 Cfl?~(48),0P I, SflL~~0O70
6 I C O M I - 4 9 ) , W N X )  SO L POOBO

rIM FN S In~! TARPRG (12) SOIROO9D
CD~4 W ) % 1/N~iMS1i/ D ASF , X l SPHJ,FPHJ, S T C,W ,X T O T A 1, S~ LR0LO0
I WM ISC ,XIP AY ,  WP A Y ,W A SURF , l (1W DFS , T R A T T O ,  Sh ROu D
I TTH P ,FDFS • SO1QO I2O
COMMCN/PRTNTR / IPSM ,176(6) Sf)LR0130
COMMCN/000EXx/ZQ(2),ESIZ,ZAP (13) SfliROt4O
COMM ON/COMP/TAPFPSI5OS ) SOLRIL5 ()
NA ME IIST/TOWP IL/ TCOUNT , KCCUNT, Ff41 , FIC, T DWER R 5’) LROI6O
N* M E I I S T / W I N P U T /  T FPMP ,TFR MQ ,T FRWR ,TEPM S,T E R NT,X LC ,hS C , W T C , W P C , SO1RO17O
1WC ,WT, WP ,WM ,WN ,WAH ,W C ,W Fl- ,WM ISC,X1M ~fl1RO1R )P%AM F L 151/P 11~NOZ/PC HI ,  PC1C, EPHI, EP1C ,CSTARH , CST A R I ,  CFDE1L, SOC P0191

- 1CF~ FU,AT H I ,A T 1fl ,C FT L O , T A R A T  Sfll.~~0’00
CIMFNSION X(3 ),NINV(3 ),PCiO (IQ) SCIRO2It)
C~ MMON /TOVP FR/ ZXXS (5), SFXIT , XX66166) cCL~~07?’)
EQUIVAL ENCF I XX 66(66), YIN I ~flL~~~23O
CPMM ON/SOIR/ UVEM , WM , XIROIL, XI PTCH, XCGMRX , XCGIAX , OEXT T , WP S’~t0’)?4’)
COMMON /S f l LS~~V/  PMF, WP I1VWfl , WN , W I NFET sr~u~(12cn
C PMM PN/S t ’ ISV/  F1I1S, FHIS ,PCHIS,  S1SPLO, SISPHI, FPHIS, CSTRI-’S, SC 1P02 6 ’)

I CFCILS, CFDL)-S, AT H IS, OFX ITS SO1 P’L’7C)
S”t ’~0?8O

1 Ff4 1 ,F(f l  ,X ISPHI  ,PCH I ,ETACF ,EX ~~~R ,PHT M7 , SO1~~02°0
2 PBFLi ,RF40M11 ,KHOIML ,SIGMTL ,REFH ,A PAT ,Rf4CP , S”L~~01O0
~ x~~SPLfl
4 ,PHC I~IS, A T A T , TI C ,  R FAH , PS, Z UMW 1O ( 10 )  ShI ’~ ) 3 2 1

C C M M O N / P I N S P 1 / T A P T S P C 7I9) SO LR’)33()
CCMMCN /TAflSET/ NW °,NPC ,N!SP ,NMRP ,NPC P,NFXR S~~IQ’’141
N~ M1L IST/INPI Tf OCASE , XI SPHJ,EPHJ,PCHI ,STGW ,XT r .TAL, S~~I•~~015()
I W M I S C , x L PA y , 1 S 1 1 , FT A C F , FX P B R , W P A V ,W4StJPF ,T Ow DFS , T R~~T Ir’ , S r i ~j116’)
2 ITH O , ~~~~ ShI~~137fl

C A MEL IcT/T~rZL/ O T H R T , O EX IT , P H INOZ ,X L I ,X L 2 ,X 1 3 , T IA HW ,R14071,  cPl~U)3’3()
• LA N OZ I , C f l ? ” PA T , X L 4 , X L N O Z  SOIRIY) ’)

NAM FI 1ST/P INTL / WN SA, WNCS, WNT , WN EC, WNSC , W P I N ,  WH S, W N S ( JL Q O4 00
“II%M EL 1ST/DIG! TWC ,W F S , X I MS , D E 1 S , W A S , AP ,T ERW r,,T FRMH ,T FR~~I,WP FH,

• I R7FRr’, A Z F P D , R P ,  TFPMJ,TERP#K ,TFRML ,TERIM ,WPR ,DELSP ,WP*HR S’I P’)420
NAM FI 1ST/CA l/ PONF,AONF ,WPAHR ,WPCR ,TFRMN, TCRMO ,WPAH ,ISIZ,TFPMP , S~~l.~~I43)

1T FR MO ,T F F M P , T F P M S , T F P W T , X L C , W S C , W I C , W P C , W C , W T , W P , w P ’  ~~ L’~~ 440
N A M F L I S T / F W f l A F T / 1 F H,X 1FH,AI G N ,TFRI~A ,T f R C ’ B ,W S F H , T 1 C , T I F H,T CPW C , S~~t ’~~ 450

IW I F H , W B Ff 4 , WFH ,P FFH, R EAH ,X LAH,T AC I,T ER MD ,T ER M E,WS AH ,T I A H ,T FPMF , cnl~~n4M)
2WPA I- .WA ~ S01~~1470

~-,A M FL I S ’ / C C P A V /  X L K ,  Z NSA , RT, INCS, ZNT, !FC, 7 P I C ~, ZHS , 7’~F~-4 , Y’L~~’)4°0
I ZS FI- , h F ” , Z PF C4 1,  ZPFH2, RPFHL, WPFHI, WPFH2 , ZPFI- , 784)4, 5111 P049(1

2 ZSAH, 21* 1-, 7P4H, ZC, ZP , ZFS, hAS , i f ,  X MOM E, XCC ,M PX,  X C C I A X  Sf l LR’)500
N*MFL. 1ST/CC,! WINF PT ,PMF,XCGMBO ,XCGMLA ,XM1SC,XISPL C

~4M (L 1ST/XIN PUI/XTOTAI ,XLPAY,XLNS,XLAH ,XLFH ,XL M ,WSC,WIC,WC, S0L~~0S2’)
1W ! ,W P C , b ~P ,WP AH ,W P F9,WM ,W 11,WA H ,WFH ,W M ISC s~~i~~os~~NAM FI. TST/X”O I/ SlrlflO,RGPCIVL,RGP,XIPTCH ,RGROVD,RGR ,XTRO LI S’)iP(1540
CATA TARP PG/ 0.50, 0.56, 1.0, 0.375, 1.5, 0. 125, 50tq 16s

1 2.00, 0.31, 3.0, 0.300, 20. , 0.290/ SO IRIS6O
CSTA P (X) = 37.*Ait G(X) + 4q46. cr100670
P R A T ( X I  = X * L . t 5 * FX ~~( 0 .O265*X )  SOIRDS9 ’)
XX 66(65) = XLPA Y SOIPOSqI
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X ISP I- 1=XISPHJ SOLRO600
K CO1J’IT=O SOLRQ6IC)
ICOLJ~T=0 SOLRO62O
IF (IPSM .GT.C) WRITF (6,INPLJT) S’~1R061O
WFSTx0.3272~ *DC4SF**3 50LR0640
WVFI4=STCW SL11R0650
P1=3.14159 SOLR (166C)
FI-I=TOWDFS*WEST 501R0670

- IFUTHR.EQ.C) FHT=FDES SOIRO6RO
F tO= F l41 /TRA T I f l  SO LRO600
6=32.17 SOLRO7O’)
IFIPCHI .GT.2000.C ) PCHIx2000.0 SOLRO7IO

C -*$$*** FP FI1=H TGH THRUST EXPANSION RAII O—— — 1LU (X 1SPH I)  S01R0720
DUM=L.0 Sfl LR073O
X (1 )=DUW SOLRO74O
X (2)=PCl- 1 SOLRO7SO
X ( 3 ) =X 1 S P H 1  S01R0760
NVAR=3 Sr’.R0770
NINV ( 1)=NMR ~r1IRO780
NTNV I2 )=NPC SOLRO790
NINV (3)=N T SP SOIROBOO
CAL L FASISINVAR ,NINV,TAREPSIII,X ,EPH I ) SOIRORLO

- CST AR H = C.STARI * ALOG(PCHI ) + CSTAR2 SOLROR?0
11 CFTHI=G*X T5PHI /CSTARH SOLR’)930

CF DF L 1- =ETA CF* C FT HI  SOI. R08 4(1
12 CONTINU E SOIRORSO

lEt IPFRF .EQ.O ) GO TO 13 SOIPO86O
IF (FP FQ .IE.FIOS) GD Tn 131 501R087()
IF (FREQ .CF.FHTS) GO 10 132 S”IROSAO
FL0=FPE 0 Sflt.R089r)
Fl-I=FHIS S~~1R0 900
PC l-I=PC I-T S S~ LR001’)
A T 1- I=A TM IS SPLQfl9?o

• C F X I T = D E X I T S
CC) TI) 13 SOVH)940

131 FLOZFLO S SOLRD°5()
X T SP IO=S ISP LC c nt
X Y S P L C  = X IS P IO  * ETA IS P•  S01P097C)
on in 9~~5 SO LPO OP O

132 F 1-I= FfI S SOIRO490
XISP* I=S IS PHI SOLP1001
XTSP W I = XI SPHI * ETA ISP SOIRIOIO
GO TO 986 SOLR10?0

13 ATI’f= Ft-I/ (PCHI*CFOELH) SDLRIO3O
PCPAT =PRAT Irl-1/FLOI • SPLPIO4
PCLC ( 1I PCHI/PCRAT SOIQIOSO
(0 102 1=2,10 SDLQIO6O
( 2 1 — 1  SflLRL~)70
T*RAT= (PCHI/PCLPIK))** (1.—EXP RRI SOIRIORO

ICL ATLO~~*THT*TA RAT SfliRlO9t)
EPLO zEPHI/TARAT SOLSILDO
CTHRT.2.O*SQRT (ATLO/P1) S01Ru10
fF1 IPERF.FQ .I) GO TO CPO SOLRII2O
CFXITzDIl-R T*SQRT(FPLC1 ) SnipiLin
SFXIT .25 * P1 * OEXIT** 2 SOLRLL4O
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IF (DFXTT—ICCA SF—I .CJ .GT.0.1I GO 1(1 99 SO1P~t 150
GO TP 950 Sfl (R11e~

,
SQ CONTINUE 

• 
SOLR1I7O

C FX IT= CCAS r_ 1.
APCFM=O.7854* (DCASE—1.)**2 SOIRIIQO
S FX I T  = A P FFM Sfl1~~12OO

FP Lf l=AP EC N/AT I P SO L RI2 IO
EPHI=AR EFN/A T 1- ’ I S O I R 1 2~~0
TC OUNT= ICOUNT + 1 SOLRL21O

• 
- IF ( IC (IUJNT .GT .10) PFTUP N SPIP1?40

IF I IP SM .GT. 0 1 WR ITF (6,PINNOZI SOL R125O
CUJM=1.O • 501P126’)

S hIP 12 7 ‘1
X I2)=PCHI SCLRL2RO
X (31=FPHI S0L~~12QflN V A~ =3 S’lLPIIOC)
NTNV ( Li=NW PP SPLPI3IO
NINV ( 2)=’~’CP SfltPll?0
NT”IV (3)=NEX P SOLRI33O
CA LL F A S T S ( N V A R ,N T NV , T * R I S P ( 1 ) , X , X T S P H I )  SILPLI4O
GO Tfl 11 S flL~~1350

sea CO NTiNUE SPL~~L3FM
CFX IT=P EXITS SOL RII7O
FPLP= OFX!T**2/orl-P T**2 SOIP13R1

SW CCNTI PIUE
C * * * * * * X T S D L O =  t f l W  T HPIST IS P——— T IU ( EP IC)  51)10140(1

OUM=1.0 SCLRI4IO
XI l)=DUM 5010 [420
XI2 I=PC IO(K) SPLR143O
X (3)=FPIO SCIRI44’)
NVAP = 3 SflLR145O
P’lNV ( L I= r ~”RP Sul L~~1461
I’ I NV ( 2 ) = N ~ CP Sfl L~~l470
Nf P4V (3 )=r~FXP Sfl [2148’)
C A LL FASTS (NVAP ,NINV,IABISP (1),X,XISPIO) S”l014°0
C S T A P L  = C 5TAR I * A I O G I P C I O ( K) )  + C S T A P 2  SRI
CFTLO=r*XT SPL O/CSTAP I 50101510
C FCELI=FTACF*CFTLO Sri ~1620• PCLCII )=FLO/ (CFDEIL*ATLO ) S~~L-~~1~~~O
IF I IPSM .GT. C I WR TTF (6,PINNOZ ) SCLP154O
IFIPCI fl (JLLT.30.) GO TO 998
IF (APS(PCLOITI—PCLO(K)).LT.10. ) GO TO 103 cr’L~~15(,()

1C2 r.CINTINU E Sn, 01570
1C3 CONTINUE 501 015P0

IF (IPFPF.F0.1) GO TO 987 SflL~~1S90
FIOS=F10 SflIR1 6r~O
FC-I S FF!T ~fl1PI61O
PCHTS=PCHI SOt R 1~~~o
SISP I O = X I S P L O  S’11.P 1611)
S T S P l - I X !S PHI S C L PT 6 4 ’ )
FPH IS=FP H1 cot 0 165’)
C S T P f ~S= C ST A P l- SOt p1661
CF1~it S=CFDFL L s0IJ’1670
crrlfs=rfnaH Sfl1RI6~~’)
A TMI S=AT HT SflIR160~
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CFXITS=P ,EXTT SOLR1700
CO TO 104 50tR1710

5P5 CON T INUE SflL~~172O
WCOT =FLO/X ISPIO SOLR173O
RETURN SOLR174C1

S~ 6 CONTINUE SflIRl7SO
WEO T =Ft-I/X ISPHI S01R1760
R ETURN 

• 
SO L R177O

SE7 CONTINUE SOLRI7RO
XISPIO = XISPLO * FTAISP Sf1121790
W OCT = FPE Q / XISPI O SOIRI800
RETURN SOLRIRIO

1C4 CON T INUE 50121870
XI1= DTHRT*P PFLL* (SQRT (FPIO) —2.0 + C o S( p H f N oi ) I / (2 o O . sTAN ( pf4I ,.~flisnIRj 83o
1)) SOIPIB4O
X12= flTI-PT*PPF1L*SINlPH1P~’Z)/20O. 50IQ1850
XL3 0 .433*OTHR T SOLP 1860
T!A I - IM= 1.26 E_ 6* PCHI**0 .8* (CSTA RI4/GI**t .7  SOI RI8TO
R~!f lZj = 1.2 99* DTHpT + O.S* IIAHM + 1.600 S PL RI PPO
A NOII=PI* PNO?I*PNOZ I S~~L°1R91
A P EFP~?=0 .78 54 * ( D CA S E— 1 , ) * * 2  SPLR1900
IFIANOZT .C,T.APEFN) ANOZ I=AREFN SnL’~1q1O
ClJN PAT=At~’OZI/ATLO SflLP 1~~?~)
xt4=O.2F87*PTF4RT*ISQRT(Cnr~

jpA T I— 1 .5I 50LR1930
• X INPZ=x L l  + XL2 + X 13 + X14 • SOL RI94O
• IFI IPSN .GT.O ) WPTIE(6,NCZL) 50101(150

- C**** COMPUTE NOZ7LF WEIGHT SOLRIQ6 (1
WNSA=O.74*R HOMTL*tNflZ1 S°I~~1970
WNCS= (ANfllt_2.25*ATLO )*IRHOINS*TIAHM + 0.25* RHOMTL) Sfl1Q19p0
WNT=O .0315*ATLO**l.5 S~~LP10°0
TRUP”JB=lO . SflL°?000

• TPURNS=150. Sf1 02010
WNEC= (1.68E—8/SIN(PHINOfl)*RHOINS*ATLO* (EPLO— (2 .—CCS (PHINO7))**?) SPIR?O?O
l*ICST AP I-/G)**L.7*IPCHI**0.8* TBURNB + PCLOCI I * * 0 .8*TP I JR NS I 501020 13

• WNS C= (3.14F—5/SIN (PH!NOZ))*RHOf4TL*ATLO**1.5*PCHI* 50122040
• 1IFPL C— (2.—COSIPHDfl7))**2) SflL~~2O50

wPtN=O.C 68*P!*DTHR T**3 S~~IQ2flf~
()

W1 -S = Fx P I o .~~ee + C.C64*ATHI) 501
W N= W N SA + WNCS + WNT + WNEC + WNSC + WPIN + WHS SflL~~? 0PO
IF (1PSP .GT .0) WRITF (6,PINTL ) S~~IR20c~O

C****CCMPU TE FI1PWAR I) HEAD WEIGHT ffl1~~?IflO
TFH=O.54*PEEH*DCASE*PCHI/S !GMTL Sfl L ’~2 1 l 0
XL FH=OCASE/ (2.*REFI4 ) Sf1 02120

* IGT~IzA 1~~T *A T 1fl
C***$CPMPUT E FORWARD HEAl) STR UC TUR E WE IGHT SflLR2I4O

RFEI-42=RFFH*RFFH SflL~~?I5O
TFRMA = (RFF1- + SORT (PFFH2—1.H/IREFH — SQRT (REFH2—L .)) SOLP216O
TF RMP=f l .3925/ IR EFH* S Q R T ( R F F H2 — 1 . f )  Sf 102 170
WSF I’=R HOMT I*TF H* (  OCA S F**2 * ( 0.7854 + TERMR *6LOG (TERMA)I—A!GN ) 5010218’)
TIFH= (TIAHM + 2.*IIC )/4. SOLD2I9O

C****CO MP(JTE FORWARD HEAD INSULATION WEIGH T SflL~~220O
TFPMC = (PEFP4 4 SQPTIREFH2 + 1.))/(REFH — SQRT (REFH2 — I.)) SflLR?710
wIFH=TIFH*RHOINS*I IOOASF—2 .*TEH )**2*l 0.7854 • T E R P 8 * A L r G ( T E R M C ) ) S~11P2220

5010723(1
WPFH= 3.*RHOM TI*SQP T (4110) S11102240
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WFH=WS IH + W IFH + WAFF- ’ Sr1P~~250
RFA FI 2 = P E A f 4 * P F A H  S01P2260
YLAH=SL)PT (0.25* DCASF**2 —ANCZ I/PI)/RFAH S~~L~~2 2 7 O
TAI =O .54*P F~~1-*0CASF*PCH1 /SIGMTI SOIP22RO

C**** (cMPuTF A FT l-’EAP STR UCTURE WE IGH T S1LR2~~QO
TFR M r= (REAf • SORT (R(AH2 —1 .))/IREAH— SCRT (REAH2 —1 .)) S!1L22300
TEPMF=0 .392~~/ (RVAH*SQpT(REAH2 —1. )) S~~1R2110
WcA H= TAH*p )-CMTL*( CCASF**2*I0.1854 + TEPMF*AIOG (TEPP’C))—AWP7 .I ) 501221?’)
TTA t-=(TIAHM + TICI/2 . SflLRZj3’)
TERM F= (RFA H 4 SOPT (REAH2 — 1.))/(REAH — SORT (REAH? —1. )) SOLR234’)
W !AI4 TIAH*PHOINS* (I1)CASF—2 .*TAH )**2*( 0.7854 + TERMF*ALOC, (TERMr )) SOLR235O

1 —A N O Z I )  S0t 2 2 $ 6 0
W P*I’ = 17.76*TAH *Rl-CMTL*DCASE cfl107310
WAH= WSA}4 + W IAH + WB*H 501 02380
IFlI PS ?~’.CT.C ) W PITE C6 , F W D A E T ) S0t~~2i90

C***COMPUTF SKIPT WEIGHT S ~flL~~~4OQ
Tl~C=1.O P*OCASE*PCt-~T/S!C,MTL S”L~~2 4 1C
IFI T WC.LT.0.02)TbC=0.02 Sf102470
WFS P I*RHOMTI*PCASF*TWC*XIFI4 SflL°2430
PS = 0.C Sf l ( P74 4f )

OEI• S = C.0 SflI~~?450
Xl NS= ( 1.— P S / I CC .  )*XLN r1Z S~~1R 24ô0

— PTL SUL = X L A H  + XLMS SflLP?470
• XX ( , b (64 ) = P T L S ~~1 S~ 1~~24PO

WA S=P I*R f4flP~TL*DCASF*TWC*IX 1AH 4~ XINS —O.25*DEXIT) Sf1 0249’)
XI AS=X I AH + XL t ’JS — 0 . 2 5 * D FY I T

C* * * * CC MPUTF HEA D P R O P E l L A N T  WF IGH T S c~’ 12 ?5 10
A P = A T L f l * A PA T
T FP~~C.= ( 0 . 5 * r C A S F  — TF H — T IC ) * * 2  cfll• 025~~O
TFRM 1-= (o.5*rc’,sv/PFFH—TF H—TIAHM) S~~I 0754’)
TFP MI=A P +fl CA SE*fl.5/PFFH cr107550
wPFH=~~.9*pHflP* ((2.0q*TfR MG*iFP~’C-l)— TERMT ) S~~L~~2S (-’1
R1FP fl 1.2’)~ *flTHP 1 SOt 07670
A 7FQC= Pf*R ?FP0*P1FPO SnLO2SP’)
R P = S Q O T IA P / P I )  50102 59 0
TCPMJ=O .75 + O E I S  c f l L D26 0~• T F P MK =A N n ZI_ AP Sn1o2’~l0
TU ~~’1 =I P7~ Pfl—RP 1/0.577 S~~( ~262~

)
TFQ Mfr =AZ FP I ) 44P + SQPT (AZER O*API ~PL~~2S1O
xl PP=TFPM .p + TFRM L Sri 02640

• T T T X = X L A I - ’  — TAH — h AHN S’1~~7651
WPP= PHCP* ( TFPW J*TFRMK +TERMI* I T [RMM/3. —AP I ) S’1L”?663
rFLSP= PEL S + 3~~7C Sfl~ 0~~’)7fl
I FIXL PP .LE.TTTX) 0,0 Tn 80C
XL VC=X l PP — TTTX
PCJ\E=XLVC*0 .577 + Qp
A CNF=P I *Pr1NF*QflC” F ~0L~ 2 7 1 3
T F R M L L = P 7 E Rr ~— P f l f J F  ~~~ ~ 27 2()
l~PAH ~~= PHOP* ( TFPMJ*TFRMK + (T E R M L L/ O . 5 7 7 ) * (  0 . 3 3 3* IA 7 E ° f l  + Afl I~F SflL~~271Y)

1 • S09T (A7EP O*AQNF I) — APH S”12?740
f F 1 IP S)’ .GT. O ) WP I TF I 6 , 00G ) Sf ~10?75 ~
GO TO 550 S111)276’)

RCO w PAH~ =W PP Si 07773
l 1( !PSM .C ,T . C)  W Q T T F ( 6 , 0 0 G ) S~~L0?7P0
CO T O SW srl i  02’9O
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550 CO NTINUE S O L R2 SOO
TFRMN= ( .5* [CASC — TAH —TIC)**2 SCL02~~10
T(°MO= (‘.S*CCASE/P EAH — TA H — TIAHM Sf102820
WPAH=PHOP~~I 2.OS*TERMN*TF PMC —AP * TERMO)— WPAHR S~~LR2 R3O
WPCP=WPR—W PAHR Sf107840
IF (IPSM .GT.0) WR ITE (6,CAT ) Sf102850

• IFI 1517 .FO.I ) CO TO SOCO Sfl1~~?86O• C****C’)MP (JTE WFICf’T S FOP liT. INPUT Sf1 102870
TFR MP= 0.01766*DCASE* SQRT(AP )/REFH SOLR2RP’)

• TFRM Q=P 1 *Q I-OM 11_ *DCASE*TWC SOt ~7~~90
TFRM P=P I*RHPINS*T !C Sf102900
TERMS= OCA SE — 2.*TWC Sfli029 1()
1FR MT= IO.5*r)CASF — TwC — TIC)**2 SI’10292()
X IC = IW V F 1 -  — WFH —W A H — W M I S C  — 1FRMP — WPFH — W PA H — WN—WPAY+WPCP S0102930

1 —W A S I J R F ) /  Sf 102940
1 (TERMQ + TE PMR*TFPM S + RHO P* (T ERMT* P I  — AP I + 0.01766*SQRY(*P)I cnLR2qco
Ir (XLC.IE.0.0) GO TO 958 Sf102960
X1 4= XLNS + XLA H + XLC + XLFH S~~LR297fl
WSC=Pt*PHI1MTI*TWC*DCASE*XLC SflLP2QPO
W IC=P 1*TIC*PHOINS * I OCASF — ?.*TWC )*X1C Sfl102~~”)
wPC= (IO.5*CCASF —TWC — TIC)**2*P I —AP I*PHOP*XIC — WPCR SCLO3000
WC=WSC 4 WI G Sf103010
W f= O .O176~ *SQRT(AP )* (XLC + OCASE/RFFH ) 50103020
WP=WPFH + WPAH + WPC S~~L03030
W C’ WN + WAH + WC + WFH + W I + WMI SC + Sf103340

• IFIIPSM .GT.0) WP ITF (6,W TNPUT ) 50103050
= CC TO 5050 SflL~~3060

C~~~~** C0P~P1JTF W E I G H T S  FOR LENGTH INPUT OPTT ON******
SOCO CONT INUE Sf103080

I F ( I P S M . C T .C) WR ITF I6 , C A T )  S f l L°3090
XI V = X T C T A L  Sf 101100
xt c= x iv — XtNS — XL AH — X 1FH Sfl 103110
IF (XIC.LF.0.0) GO TO 958 SOLPII2O
XL”= XLNS $ X IAH + XLC + X1FI-C S”103130

• WSC= p f*P HC’M TL*TWC*r)CASE*xLc S0L~~314O• w TC= PI*TIC*RHOINS*XIC* (r)CA SF — 2.*TWC ) 501011cc)
wc=wsc • w i c  5f l~ 03163
WI =  O.O I76~~* S Q R T 1 A P ) * ( X L C  + T1CASE/REFH) Sfl1’1170 -

•

W P C = ( ( O . 5 * C C A S E  — TWC — T IC I* *2 * P 1  — AP J* RHOP*X LC — WPCP 50103180
WP=WPA f4 + W PFI-4 + WPC ~~ 

p 3p-~p
WM= WN 4 WAI-’ + WC + WF H + WI  + W MI SC + W P S n LQI ?00

5050 XMI SC=O .5*IXL FH + xiC + XLAH I 50 103? !’ )
TCTIMH = W P * X TSPH T * FTA ISP SflLP322O
TCT I ML = wP * XISPIO * FTAISP
TPUPNI=IOTIML/F IC 5010324’)
TPURN1- TnTIMH /FHI Sfl1o3~~co
WV FH= WM + WPAY + WASURF 5~~LR3260
l Fl lIMP .FQ.1) Of) Tfl 5060 SOlR3270
TOW=F HI/WVFM 50103280
GO TO 5C65 SOt 01200

5060 T CW =F H 1/WV EH 50101100
TOW FPR=TOW DFS— TOW 50103310
IF (ADS (TOW (RR) .IE.O.1) GO TO 5065 SflLR3320

5015 F H I = T OW O F S * W V F H  SOL’111O
FLO=FHI/TPATIO Sf103340
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wfnLlN T Krnu~~T + 1 S~~1R3350
IF I IP5P’ .G T. C ) WR I TI(6,TOWPR) Sf103360
IF (KCCIJNT .GT.10) 00 10 QSR Sf103370

C-C TO 12 Sf103180
5C~~5 Cf’N T INLIF Sf l ( 0 330 0

wPIvwfl=t~P/wvE H 53103400
ST~ LflC= x1M /CCA SF SnLQI 4IO
CALL t t P ~F (6,STC,i00,TAP PR C(1), RGP OVL I S~~10342O
RCP=0r,PCVI*xL M Sfl1~~3430
XI PTC I-=WM*RGP**2 5010144(1
RCROVO=O.35 sot 0345Ø
R CP RC Rf l V O* C C~~SF SOIP34IM
X IPOI L=W N*000**2 5f l~ 034 7c)
W INFPT =W M_ W P S 3 L R 14 P O
PMF=WP/ ~~’ 50 103400
X IK = X1AF ’  + XLC + XLF H 50103600
7 P” SA= X LK • 1. 50101513
RT =O.5*rIl-P T
1NCS= X IK $ x 14 / 3 .  + 0 . 1 44 * (T I A H M  + 0 . 25 ) * ( (3 * RT  + RNf7 I + 0.75)!  Sf103510
1(1.5*°T + PNOZ I 4 0 . 5) )  — T T A H M  — 0.25 S(U 01540
7IYT= XII’ + X L 4  + ( X L 3  + XL2I/2. — TIAHM — 0.25 S~~LR3SS’)TF C = X I I ’  + X L 4  + X 1 3  + X L ?  + XL I — 0.3333*xlI*l (4.0*QT* (2.— Sf(. R .~5A )

LCPS (PHIN (’7) 4!)FYIT))/12.*RT* (2.—COS(PH I NOZ) + O F X I T ) ) )  50101570
7PI N=XI K — 1.7’*P~4O7I + 5.53*PT + 1.56 Sr’1~035R)
7I-s= 7~~I 50143590
7 PFH=O.0 S ilt ~‘1~’(’f
7SF H= XIFH/2. + TFH/4. S0t03610 =
/IFH= (~~1FH + TFH)/2. + TIAHM/4. ~3I 01620 

-
•

ZPFHI= 0.E25* XIFH + 0.375* ITFH + TIFH ) 50(03610
ZP FH2= O .5*IXLFH + TEM + TIFH)
1-PFH I= 0.5*rCA SF/r~F~~H —TFH —T (FH SrLR1~~’1
RO FH 1= C. 5 * C C A S I  — T c H  — T IC 50 103cf ’O
WPFH 1 C.6667*P I * RHOP * HPFHI * RPFH1**2 SO(R167t )

• W PF1-?=PHPP*A P*HPFHI
?PFI-~= (7PFH 1*WP FH1 — ?PFH2 * WPFH2 )/ (WPFHI — WPFH2I S°L03s°’)
7PAH=X1V SOLP1?00
ZSA I-= X 1X— (X LA H $ 0.12~~)/2. S~~I~~ 3 7 1f
7I AH= XIFH4 XLC + O.5* (xLt*H—O .25 — 0.5*TIAHM) S°I ‘~3771
IPA H= YLFH + X ( C  + ‘ ) . 375 * IX L A H  — 0.25 — TIAHM ) Sfl[ 0~~73)
?C= O.5*XLC + X 1 f H  S0 L017 ’.’)
7P= (ZP F 1-*WPF H + 7PAN *WPAH s-ZC*WPC)/WP ( r li ) 3 7c n

= 7 F5= 0 . S*X L F H  Sill ~ 376 )
ZA S= X1FF- + XLC + O.5* (XIAH +XLNS —0.25*DEX1T) S()(~~3 771
i T  = 11.2k l~f / A 1GN
XM OM E= WN SA*ZNSA + Wf~CS*ZNC S + W C T * Z N T  + WNSC*ZEC + wNFC*i rC Sr’ I 43790

1 + ~ PIN*Z PDI + W A ~ *7H S + WPFH*ZBFH + WSFH * 7SFH + W IFH*FI FH c r 1 10 1 0 00

2 + TPFH*W PFH + W PAM*ZPAH + W SAH * ZS A H + W IA H * Z I A H  + 7PAH*W PAI- 4 S~~1’~3810

~ + ?C*WC -. 7~~S*WFS + ZAS*WAS + 1I*W 1 Sfl1~~3R2’)
YC’~M M % =  XNIOMF/ (WN—WP) 50103830
X (C1AX= (XMOP’E + 1P*WP )/WM SRI P3~340
IF I 1PS” .LF . 0 ) Ge TO 606 SRI 01860
W PIT F (h,IrRAV ) SflL~~3860
W P ITF ( 6 ,X IN PUT) 50103870
WPIT rC 6,XM CI I SCIRIRRO
WP I TF (~~, C r )  SOLR3ROO

H A 101

S ~~~~~~~~~~~~~ 
• - - 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~- -



- , • • ~~~~~~~~ • • - - •

6Cc) CliNT IN(JF Sf11 23900
IF I IPSM .IF. 0 I GO T O 606 Sf123910
WP ITF (6,YINPLT ) Sf1123920
WPITF (6,XMOI) SOLR39IO
WR ITF (t,00) Sf1123940

6C6 CONTINUE Sf1123950
TF (IPSM .FQ.0) GO TI) 999 Sf1103963
CALL PAGE • SflLR3~~70
WRITFI6,6000 ) Sf1123980

6C00 FORM ATI//1OX ,?7H PINTIF NOZZLE SOLID POCKET ) Sf1123900
IF (ISIZ.IF.1)Gf 10 6001 Sf124000

59Cc) FCPMAT( 130X ,I4HCASF D1A M E T FR= ,F5.2,4H TN.,4X,1QHWETGIIT INPU T OPTIOSflIR4OLO
• 

• 
IN,3X ,15)-VF HICLF W FI GHT = ,F1O.3, 4H LB. I Sf1104020

• 
• CC TO 60?2 Sf124010

6CCI CONTINUE Sf124040
TF (IPSH.FQ.C) GO TO 099 Sf124050

58Cc) FPR~~ATI/3OX ,14HC.ASF DIAME TER= ,F5.2,4H IN. ,4X,[9HLEP~r,TH INPUT (IPTIf1SOLR406O
IN,3X,L5HV FHTCIE 1FNGTH= ,F10.3,4H IN. ) Sf11.04070

6022 IF( ITHP .LT.1) GO TO 6050 Sf1104080
6040 CONTINUE Sf104000
6CEO FOQM A TI/30X ,3OH1FSIGN THRUST TO WEIGHT RAIl 0=,F6.2 ,5X ,15HTHPCTTIE 50104100

IRATIO = ,F 6.2) Sf1 24110
CC) TO 6CC? SOt 04120

6051 C°P’ !T!NUE 50104130
6090 FORMATI/’OX ,14HDFSIGN TF4RLS1 ,F1O.2,4H LBF,13X,23HTHRUST TO WETCHTSOLR 414O

1 PAT TO= ,F6.2) 50144160
CCI TO 6002 S’iR416O

568 K FA II=1 Sfl104170
T F ( I P S H . FQ . 0)  ‘O  TO 099 Sf 104 180
WP IT F (6 , 75 0 C )  S°1P4190

7500 FO R M A T (/ / 4 0 X , 4 2 I I CV L I T i’DFR LENGTH EQUAL TI) OR LESS THA P% l~~Rfl ) SOLR4200
• GO TO 959 Sfl 1042 1’f

6CC ? CENT INUF SOt P4220• 1Ff TPS M .FQ . 0 )  GO TO 50 5 S~~L~~423~W PITEU. ,6100 ) 53(  
~424i

61Cc) FflRNAT (//10X ,9HCOMPOIYENT ,l5X,10HWE !GHT—L8 .,5X,1OH1 FP~CTM—IN ., S (1~~42S0
IIP X ,3QHPEPFORMANCF PARA METEPS (COMPOSITE HTPR) ) S”1R4260
WP ITFI6,6200)WFS,XLFH ,FHI S0104?70

62C0 FOR MAT (/IO X ,I3HFORWAPD SKIP1,1IX,F10.3,5X ,Fl0.3,18X ,15MMAX I MUM THRSO1i~4280
I(JST= ,FI0.3,4H LBF ) Sfl1~~4? 90

W P T T E ( 6 , 6 3 0 0 I W F H , X L F H , F L C  ~~ L241OO
6100 FflRP~AT (/I0X ,12HFORWA RD HEAD ,12X,F1O.3,5X ,Ft0.3,IRX,ISH MINTM(J M THP1J50 1 0431()

151= ,F10.3,4H LRF I Sr1t 04320
WPITE (6,640C)WC ,XIC,XISPH I S”L24310

64C’) FCRMAT(/IOX ,81-4CYIINDEP ,16X ,F10.3,5X,F10.3,18X,I5HISP AT MAY 1110= , 50124340
- IF1O.3,41- SEC I SOt 04350

WPITF (6,6500)WAI-’ ,XIAH,XISPIC S0L243(,0
65Cc) FOPMAT(/ 1OX ,BHA FT HFAIh I6X,F10.3,5X,FI0.3,18X,15HISP AT NIN THR= , Sf1 04370

IF1O. 3,41- SEC I S01R4380
WR ITF (6,66CC)WN ,XI NOZ,PCHI SPI.~~4390

66Cc) FORMAT (/IOX ,13HN OZZLF (TOTAL ),l1X,F10.3,SX,F10.3,1€X,I5HPC AT MAX Sf104400
1TI-P = ,F10.3,SM PS1A I SOLR44IO
W P 1T F I 6 , 6 7 0 C )X I N S , PCLC I( 1)  Sf1~~442C)

67Cc) FCRMAT(/I OX ,IÔHNfZ?LF (FXTFPNAL ),23X,F10.3, [BX,I5HPC AT M IN THR= , 50104430
IFIO.3,51- PSIA I 50124440
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W P I T E ( 6 , 6 8 0 C ) W A S , X IAS, AT HI S~~L~~44 50
6800 FO R I P * T I / I O X ,OHA FT S$( IPT ,15X ,F10.3,5X, F10.3,IRX ,15HT HQOAT A R E A  AT ,S°t P4460

1/77X ,151-MAX THRUST = ,F 1O.3,8H SQ. IN. ) S0L244 70
W PITF (6,6900 )WMTSE ,AT LC S°1°44~~(1

6900 FrP~~AT(/I0X, 11HM ISCE1LANE rl1J5,IIX,F10.3, 33X,I5HTHRCAT AR EA AT , 5ff  04600
1/78X,151-MIN THRUST = ,F10.3,8H SC. IN. ) 50104500
WPITF (6,7000jWM ,OFXIT 5010451(1

70C() FrRMaT(,lox ,1 9HTOTA1 MOTO R WE IGHT ,F10.3,4H LB.,34X ,I5HFXI T O IA . S~~L~~457O
I = ,F1fl.3,4H IN. I Sf104530
W PITF (6,7100)WLNEPT ,FPHI cr11 04540

7ICO FCPM~~TI/1 flX,10HTO1A1 INFPT WEIGIII= ,FL0.3,4H 18.,34X,L5HEXP. RAT IC cr10455,
t A T  ,/77X,1Sf’MAX THRUST ~ ,4X,F5.2) Sr~[o45A0
WP TTF (6,7200)WP , EPIC Sfl1~~4S7J

7 20’) F C R MA T ( / I O X ,IQ HTOTA L PROP . WE IG HT ,Fl0.3,4H L8 . ,3 4 X , L5 H E X P . PAT IO 50 124580
1A T ,/77X ,15HM IP~’ THRUST =,4X,F5.2 ) Sf104590
WPITE (6,73r)0)X1M ,TOTIMH S01P4600

73Cc) FCR MAT (/10x,I9HTOTAI MOTOR IENGTH ,F1O.3,4H IN.,34X,IIHTOTA1 IU PIILSOIQ461O
IS F ,/ 7 7 X , l6 Ht ,T M A X  THPUST = ,F10.2 ,7H LB—S EC I SOL~~46?O

W P I T F (6 , 7 40 0 ) P M F ,TOT IM 1 5(1( 046 30
14Cc) FflRM AT (/IOX,I9HPREP. WT. FRACTION= ,3X,F5.2,40X,LIHTfIT AL TMPI)LS F, 50104640

1/77X,I 6HAT MIN TI-RUST = ,F10.2,7H LB—SEC I Sf104650
WPITE (6,790C) WVFM Sf104660

75CC) FC RM A T (  IOX ,19H MISST1E WE IGH T =,F10.3) S01P4670
W P T T E I6 , 7 6 0 0 ) TOt.,TRUPNH ~flI 14600

76Cc) FORMA T I / 1IX, IOHTHP UST TI) WEIGHT =,F6. 2 ,42X ,13H PUR N T T M F  AT ,/ 77X ,S0t P4400
1I6HMAX T HPUST =,F6.2,4H SEC ) cq~~q47o -)

WP I TF(6 , 770C) TFIPNL 50104710
• iic~ FrRMAT (,llx,13,4p,upM TIME AT  , / 7 7 x ,t6HM% t’~ THRUST = ,F8. 2, S°I 0472 0

141- SEC I 501047 10
W P IT F (6 , 7 8 0 0 ) WP IJVWO Sfl( u~,74()

• 78C0 F P R M A T ( / I O X ,I9HMISS I L F  M A S S  RA T I O ,3X,F5 .21 S0 104750
• 550 CON TINUE Sr’ L~~4 7~~

)
W1’C=WSFI-+WPF1’+WSA 1-+WPAH+WFS+WA S+WSC S(’L04770
OP = (WIFH+W IAH+W1C) / RHOI NS S011~47 b~)
WN X = ~ 0f 04 701
t,~px =w p Sfl1~~41’)0
l~MX = W M 50104f l0
K FTIjP P~f • cnj L?4~ f7()

• FN II

- 

- 

S IIPROL J T I1F OflOl IC) (IPEP, FREOD, XE 5P, WDXT, K FA IL) F~f l( 1fl1I’)
C PGM=Nt1K .CMC CS M GCJ/RKM FIVIE BCD 9110/73 OO CI OO2 F)

COMMO N / S O L M I S /  501919) ,  WSEC T P0010130
CC”HPN /CO MVI S/ CEM ISII pnrioc),,o
EOUIVAI ENCEICOM (24), WT), ~~C10050

I (COM (25),WEX), Q°C10060
2 1C 0M 1261 ,FMA X ), port oo7o
2 (COM (40),WTC), 0 010080
3 IC flM(41),WTPx), p0(10(19’)
4 I CrMI 42),wCC), or’CioloO

~ (COM(43),WSC), p0r1r’uo
6 (CCM IAA),WLV ), 0fl010120
7 ( ( f l M (4 5 ) ,V G T ) ,  000 IOLs I)
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P (CfM(-46),WO I, 00C10140
S (COM (47),WPXI, POCI.015(1
A (C0M (50hMETAL ~~) 20(10160
DIMENSION X (3), NINV (3) POCLO17O
CCM MCN/MOr1L / 00(30) ROCIOL8O
EQUIVAL ENCE (TSK!NI,OD (1)), (TCWI , 00(2)) , (TFRAC,Cfl (3)I, ROC1O1C)0

1 (SAFAC , 00(4)), IIWTAN K ,OD(5)), (WSKNPL , 00(6)), P0(10200
2 (wPAYL , 00(7)1, (IWTPL,00(8)), (WSI NPU, 00(9)), (WOVAST, CD (10)I,°OCLO21O
3 (OPT, 001 ii)) P0C1022()

EQUIVAL ENCE I 00(12), ITANK I Q0C10230
COMMON/Cff)FXX / Z012), 1512, ZAP (13) R0C10240
COMMON /1!QOUT/ X11P, WTP , WOXTMK , WFTANK, oftCio~ so

1 XI TO X ,W OX , XLTF ,WF,XX IPS,  WPROPI, WNOZ 00C10260
COMMON/PPINTR / IPSM,176 (6) P0(10270
COMNPN /ROCKFT/ XISPTI-4, XMRT, ETA ISP, PCHAMP, FENG,FTACF,PBFLL., ROCIO2RO

IC 1,C2,C3,C4,C5,C 6,C7,C8,XLSTAR,ZT,WOVAC2,EXSI ,WOVACL,DCA S E, POCLO29O
2WOVANI,WOVAN2,RHOGX ,PVOX,REH ,METAL,XLVEH ,STGW,XLPAY!,WASURI ,WPI, PfCLO300
3WMIS O1,PIIOF,ITHR ,TOWDFS,TRATEr,,FDFS,XOLMIS ROCLOI1O
COMMOM/POCI/ TABISP (631) ROCLO320

• COMMON /POCIXI TARFXR (817) P0(10130
C PNMO N/SAVL / F1OS,FHIS, PCHAMS ,EPSS, SISPLO, SISPHI, DEXITS 20(10340
COMMOM/TABSFX/ NPC,NMR,NISP,NPC P,NMRP,NFXR P0(10350
CI7MMCN /TOVP FR/0RX1 4 ),WP ,SFXIT ,XXX (66) P0010360
FOIJE VA L ENCE (XXX(66),XIPS), (XXX (64), BTLQI,(xxxl2 ),WVF I11 P~~C10 370

c ROCLOISO
• c PfC10390

NAM E IIST/TCHAM B /XY3, WDOTE, WDOTPT, FTHR , CSTAR , CFTT, CFC)E1, 00010400
• I AT I-4R T , OT I-R T , EPS, O FT,  XK21, DCI, XLJT , XLC IT,  XLC 2T ,  X LNT , P° C104(0

2 X 1TH R ,WINJ, WC IT , WC2T, WNIT, WN2T, WTC,EPSR ,AREFN,SF~~!T 00C10420 -
•

NAM FI TSI/TPUMP/ WO (1TUT, WT1OTFT, WOOTOG , WDOTCG, WOCTOF , WOCTFG , P0(10430
I W DIJTFE, WP F ST , W OX , VTtJX , XNP SHO, PNPSHO, PTOX, OCX, OF, OPJ, 000L3440
2 OPVP, PPOX, DEIHOX, DFIHF P, PTMAN , D1T, XNF , 02T, TTUPBH, CT1JRP, P~~C10450
3 WIT, W2T , W 3 T , W4T, WTURB, XLTUR B 0110L0460

- NAM FI IST/O XPIJMP/ CIPOX, DTPCIX, XLIPOX, XL2POX , D3PCX , TPCXH , ~‘fCL0470
1 XL5POX, W1POX , TFR MA, TFRMB , TERMC , TERMD, W2POX, W3POX , P0(10480

= 2 W4P OX , W 5 POX , b6 PfX, O6 POX , W 7POX, W PPI)X , OIPF , W QP OX ,  P0(10490
3 WP OX , X LP(JX

• NAMEL IST/FU IPM P / PTP F, PIPE , XLIPF , XL2PF , DIPF, TPF, TFPMF, P0(105 10
I TEPMF , XL5PF, W IPF , TEPMG , TERMH, W2PF , W3PF , W4PF, W 5 P F , 00(10520

• - 2 W6PF , W 7PF , W 8 PF , W S P F, WPF , X LPF , XLTP, DOTE , TOTE,  WO lF, 00(111510
3 WGC, W SC, WTP RRCL O5 4 O
NA ME 1IST /VANO L / (lION , 11CM , WFUE1, VC)1F1, KICET , X I I O M , ALO M , P0(1055(1

1 WLCM , CIFM , OL fI, 1101, ALOI, WL0L, DIFI, TLFL, ALFI, WLFI, P0(10560
2 PLPH, TLOH , A IPH , wI f)H, OLFH, T1FH,ALFH-, WLFH, DICOG, AL~~GC, P°~ 105?o
~ WIflOG, OLFGG, AL FOG , WIFOG , WVIO , WV IF, WVTO, WVTF, PCTERM , 00C10580
4 WV ID , WVF, WVGGO , WVGGF , WLV PO fI 0590
NFiM EL 1ST /TANKW1 / TO, THEA!), TERMJ,TERMK , SH, WSH, TFR ML, TFRMM , 00(10600
I VOLHD, R HOP , WOOTO., DGL, WREG, WSV, WRy, WPSME, XLFS, AFS , WFS , ROCLO 61O

• 2 YLAS, AA S , WAS, WSTR , WMISC, WSUM , FGGT, RT1, XLC, WVFH, VC, RfCLO62O
3 VT, WSC, WO , WTANK ,XLTANK, XTOTAL , WOAS, OGT, XLTP , OTUR P ~f010630
K AMEL !S1/TANKW2/ XLTAPP, XLH , RI!, VOLHD , XLC , VT, WGA S, VGT, P0C10640

1 nOT , X ITAN K,  WSH , WSC, WR, X LFS, AFS,  WF S , X IA S ,  A A S ,  WA S , PO CLO65O
2 VP , WP, WGAS , VGT, OGT , WGT, W1)OTG, DGI, WRFG , WSV , WRV, WPSMF, 00(10660

- 3 WPS,WTANK ,WPROPI, WPPCPS , WVEH, WPOVWO, PMF, XEMF ,TCTIMH ,TRIJ QM4 P°(10670
I~AME1 IST /TCT PCG/  X L PS ,  PT, ZBA RN2, DEPL, Z BAR NI,  X INI, X LN2, RPCLO6~~’)
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I ZRA RC2, ZBARC1 , ZBAPJ, ZBARTC , ZBARTP ,WOX, WE, XICCX, XLT(lX, PC~ 1(16902 X LT F , ZPAR O S,  ZBA RMH, W TO S, Z BART,  Z BA RPS,  ZBAR OX , ZBAR F,  ROCLO100
3 WOX T N K ,WFTANK 

• 
POCIOTlO

NA MFL IST/VICCI ZION, ZIOL, ZIFI, ZLOH , liFt-i , ZLOGG , ZLFGO , 20(10720
• 1 ZLM , ZVEO, ZVFV , ?VIC, ?VIF , ZVTO, lylE , lye, lyE, ZVGGC, R0C10730

2 ZVGO,F,XMOME ,XC C’,E,XCGF P0(10740
NAMEL 1ST/BUG! XI VFH, XLPAY !, XLTHR , XLTP , XLH, 211, IC, VOLMU, KOCLO7SO

1 XIC, SH, VT, WGA S, VGT, OGI, XITANK, XLTAPP ,KfIUP~T,XiTAPQ • P0(10 760
NA MEIISI/TOWPP/ TGWOFS,TCW,TCWFRR ,KCNT , Fl-Il, WVEH 00(107711
NAN FL IST /BUG1I KI3t1G,IPFRF ,XISPLO ,X!SPHI,SISPLO,SISPHI,F10,FHT, POCLO180

1 FHIS,W1 )fiT,EPSS,FPSR,PCHAMS,PCH1O,PCHX,XISPL,XMRT, FPS,CNGISP P0(1079’)
NAMFI IST/TA I”K3/ (b~TAt - 4K , TC,VOLHD,RHOCX ,RHOF,TFRAC,WSK !NP, P0(1 080’)

1 WSK1NM ,X1H5,WMS,l~SIJM,FGGT,C1 ,C2,C3,XLC F , XLCO,VCO,VCF,VTO,VTF, 00010810
2 WSC.F,WPF ,WRO ,WTO,WTF ,t’~T A NK ,XLTO ,X1TF,XLTANK P0(10820

P A M F L I S T / I N P LT / X I S P TH ,X M PT ,FTA ISP ,PCHAMB ,FENG,ETAC F,PPFLI , IS IZ ,  POC LOBIf)
IC1,C2,C3,C4,05,C6,C7,CP,XL STA O ,ZT, WOVAC2,EXSI,WCVACI,DC ASF, 00(1081,0
2W1IVAN 1,WOVAN2 ,PHOOX ,PVOX ,REH,METAL , XLVEH,STGW,XLP AV I RP(11853
3,Wl~SURF,WP1,WMISC1,RHOF,ITHR ,Tf1W flE5,TRATIO ,FflF5,FRFC,XC1MIS P~~CL0860

C 00CL0870
o

W MS = 0. P0(10890
IF I IPSM .GT. 0 ) WR ITE 1 6, INPUT ) Rfl010901)

C $ $* * T I - P U ST  C I-AM PEP COM PIJTA T ION S*** Rf CLO9IO
IF ITFP AC .CT. 1.) TFPA ( = 1. °‘~~L0920p f.17 X = c~u-nnx Rfl(f 001(1
RI-i F PI-10 F ‘“1(1094(1
XXY( 65)=XLPAV I 00(10950
IPERF= IPFR 00010060
WOOT=WPXT orir t 0970
FRF Q=FP EEOI) 000l r’900
I F ( I P E R F . E Q . 1 I  0,11 If 12 

• 
QOCL0900

P 1=1.14159 ~~ CL I000
WV EH =STCW ~f ICL l010
X I S P T T = X I S P T H

11 CISPT=F TA ISP*X I SPTT “Oct (‘13’)
KBIJ G=6 ~Oft 1140
T F (  IPSM .GT .0 ) W P I T F I6 , BU G I)  ppCL1,5r~
IF (PC1-AMB .GT .2000.) PCIIA P”B=2000. )fl(f 1061
TF (PCI4AMP .LT.~~O.) PCI-IAMB=20. 

- 
•“1C1107t)

Xk3=1.0—1.523F—5*PCHAMR
FNC,1SP=XK3*OISPT ~~C11’)9~

)
- ‘~ WFST=0.3272c*DCASF**3 i~OCL 1.I011

• - 

C $ 4 4 * $ * * S E T  MAXIMUM T HPUST*****  ~f lC1lt1’)
-
~~~ F I - I = T O W O E S * W E S T  ~f C L It 2 — 1¶ tEl ITHR .FQ.0) FHI=FDFS ~‘~ C11I30

• FFNG=FHI Rf C i j (4 1)

C******SET MINIMUM THPLST****** 20(1115’)
FLr)=FHI /TPATICI ~fCLll 60
KCNT=fl 00(11(7’)

12 CONTINU E 000111 8(1
IF ( IPFPF .EQ .OI GO TI 13 211(1)100
IF( FP EQ.LE.FLOS ) GO TO 131 ~f l(LI2fl0
IF (FP FO.GF.FI-IS) GO TO 132 onCit?10

• FLOzFQE Q 00(1122(1
Fl- Ia FHIS ROC1 L~~30
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PCHA MH=PC I-AMS P(l
~ 11240

CFXIT= PFXITS R0CL1250
PPAT !fl=FHI/FREO ROCLI26O
PCHX PC14A MS/PRATIO P0(11270
FFNG=FREO 211(11280
FPSR=EPSS 20C11290
IF (IPERF.FQ.I) X (II=PCHX ROCLIIO’)
X (2)=XMRT - 20(11310
X (3)=FPSR PI1C1I320
NINV I 1)-=NPCP ROC11330
F~INV (2)=NMRP P0(11340
NINV (3)=NFXR ROCII3S (1
CALL FASTS (N V A R ,NINV,TABISP (11, X, XISPLU ) P0(11360
CTSPLr)=ETAISP*XISPLIJ P0(11370
IF(PCI- X .LT.20.I PC HXZ2C. POCLI3BO
XISP = XK3 * DYSPL O °OCLIV)0
WCOTCR=FPEO / xIsP P0(11400
WPCT=WDOTCR PICL14IO
K BIJG 1 0”C11420

• IF (IPSM .GT.0) WPTTF(6,BUG1) 0flC1l43O
R ETUR N Rfl’L 1440

131 FIOzFLOS P’1a1450
XISPIO=SISPL’) 20(11460
KPUG=2 P~ CL 147 0
IF (1PSM .GT.C~ WR IT F (6,BUG1) P~~~11480
CC! TI’ 9P5 20(1 1490

132 Ft-I =F HIS P
~~CL15 fl0

• X ISP I- I SISPHI PfCL151O
KI3 UC,=3 01(11520

= IF( IPSM .GT.0J WR ITF (6,RUG 1) P0(1153’)
CC TO 086 °0CL1540

13 CONTINUE P0(11560
KPUG= 4 000(1560

- - EEl IPSM .GT.O I WPTTF (6,PUG1) P0011570
F F’JG=FII I 000tlSRr
W CIITF=FEN O,/FNr,ISP 01CL1 690
W0flTPTz(F~~NG—WCflTE*61.8)/(DISPI_61.8) 00(11600
FTHR=woOrPT*DISP I R~~C1I6IO- I TF (DET.EO. (PCASE—1.)) f,() 10 990 ~fCL 16?0
CSTA P=CI*PCHAMB** (2 — 03*PCH4MB**C4*(ABS(C5*PCI.44M8**C6 — XMQT )) ofr11630
1$*107 + PCHAMR*C8 ) 200.1 1640
CFTT=XISPTTS32.17/CSTAR
CFCELZETAC F*CFTT 20(11660
ATHPT=FTHR /(CFDF1*PCHAMB )
OTI4RT=2.0*SQRTIATI-IRT/3.14159) P001 (680
X (1)=PCI-AMB P’1~ 1169O —

X (2)=XMRT P0(1170(1
X 13 )=XTSPTT PfCL17IO
NVAR=3 01)0.11720
N TNV (1)zNPC 00(11730
NDIVI 2)=NNR RfCI 1740
N!NV( 31=11 ISP 20(11751)

C Qf lCL I76O
C LOCK LIP FXP ANSIO1’ RATIO FOR GIVEN CHAMBER PRESSURE, MIXTURF ~0(it770
C PATIO , AND IWEORETICAL SPECIFIC IMPULSE POCIIT8O
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Pf CL 1 790
CAlL FASTS( NVAR ,NIP-4V,TAREXR (1),X ,EPS) Wf0.LI B00
CET= PTI-PT*SQRT(FPSI POCL1BIC)
SFX !T=0.25*PI*DET**2 P0(11820

C*$*s*s*T [ST NCZZLE 01*. VS. M ISSILE DIA. ROCILBIC)
C***s*t** IF NOZZIF EXIT DIA . IS GREATER THAN MISSILE 01*. SET FX IT ~OC1 1840
o AREA AND FIND THEORETICAL ISP FOR NEW FXPANSLC F RATIO 0PC1 1850

IF (OFT— (CCASF—1.). GT.0.1) GO TO 99 - 
P0(11860

C-C TO 900 ROCLIB7C)
99 r (T=CCASF—1. PICIIRRO

A PEFN=O .2 5* p 1* (f l (ASE— 1. I** 2  200L1q90
SEX YT=ARF FN 20(11000
EPSR=ARFFM /ATI4R T ~flC1 1913
X (1)=PCI-AMR 00(11920
X ( 2 1=X M RT POCLLOIO
X (3) FPSR P001194(1
NVAP 3 20(11050
P INVI ~)=NP(P 00(11060
NTNV I2 )=NMPP 211011070
NIMV (3)=NFXP ~fC11°Q 0
C~ 1L F A S T S (N V A P ,N !NV,TABISP (1),X ,XT SPTTI P0(11990
IF (IPFRF.E0 .0) GO TI) 11 ~flC ( 2fl0’)

cco CONTINUE 00012010
P(H10=PCHAMP/TRAT IO 00(1202’)
X (1)=PCHI0 ~flCL2fl30
X (2)=XMWT R0C12040
X ( 3 ) = F P S  0f 12’)50
IE (OFT.FC’.IOCASF—l. )) X (3)=FPSR 00(1706(1
NItIV I 1)=NPCP P0(17070
NINV (2)=NMQP 0(1C1~~’)8()
NINV I 3)=NFxP P1(17001

C LOOK UP LOW THRUST ISP AT MIN IMUM CHAMBER PRESSURE AND SFLFOTEC ~P CL2 100
- 

;
- 

M IX T U P F  R A T I O  20(12110
c P~~~L 2 12 0

CALL FA STS (NVA P,1JINV ,TAP -ISP (I),X,XISPI ) 011(12130
C !SPLO=FTA I SP*XISP I P0(12140
X,SPL O = XK3 * DISPLO 2150

C SPEC IFIt IMPUL SE AT M INIMUM THRUST 2nd 2(6’)

0.
W C O T L O = F L C ) / X T S P L C  PPrI 2 ( 90
j E (  IPFRF.F0.I ) GO 1(1 985 P0CL2190

C SAVE VAI LJFS FOR PERFOP MANC E ESTIMA TE S FOP NEXT PAS S1T PEP~~=1) ~‘~~L 2 2~~0
- FLOS=FLO

F1- !S=FHI 00(17770
PC l-4AMS= PCHAMB

- - STSPLO=X ISPLO ~flC1??4()
SES PI-f=FNOISP 00012250
EPSS=FP S ROC1~~~60. 1 IF (DET.FQ .(f)CASE—1.I) EPSS~ EPSR R~~CL 2 ? 7 O
CIX ITSzDET ~u1~ 1??80
CC TO 1C4 PflC122~ 0

OPS CONTIMUF P~~Ci2300
WOOTaFIOIXISPLO 00(12310
XISP = XISPIO 00(12370
tEl IPSM .GT.C ) WR ITF (6,BUGI) P0C12330
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OFTURM P0(12340
986 CCNTINUF PflCLZ35O

WCOT=FI-?/XISPHI P0(12360
XTSP = X1SPI~I P0(12370
IF (IPSM .GT .CJ WR ITF (6,BIJGI) R0C123~~0
RFTUPN P0CL2391)

987 WCOT=FP FQ/X I SPLO P~ Ct2400
XISP = X !SPIO S Rt’C12410
IFIIPS1’,GT.C) WRITF (6,RUGI) P0C12420
RETURN P0(12430

1C4 CONTINUE P0(12440
KPUC=5 RIDCL24SO

- TIC IP S~L .GT .0) WP I IF (6,RtJ~ 1) 20(1 2460
CTXzOTI-R T P0(12470
XK2T= l (XLSTAR/OTX+ 0.26061)/Ill + O.26061))s*0.6667 P0C12480
ECT=DTt-IRT*SORTIXK2T) P0CL2490
XLJT= 0.635*OC T 00012501)
XICIT=ZT*PCT PfCL2slo
XLC2T=DII-RT*(SQPT(XK2TI— 1.)/1.279 00(12520
XINT=DTHRTtPPFLL*(SQPT (EPSI—1.1/53.6 P0(12530

• XLT IIP=XIJT + X L C 1 T  + X I C 2 T  + XLN T ~flCL254O
WTNJ=0.0136*DCT**3.326 P11CL2550
WC1T=3.14159*OCT*X1C IT*WOVAC 1 P0(12561)
W (21=1.375*WUVAC 2*(XK2T—1.1*O THRT**2 00(12570
EPSI=EXS I P0(12580
1F (FP S .11.15.) FPSI=FPS P0(12590
WNIT=2.4734*WOVANI*(EPS1—l.)*A THRT RfCL2600
WN2T~~3.1415q*WflVAN2*ATHR T*(EPS —EPSI ) + 3.IE—9*SQRT (XK2T)*CTHPT P0(126!’)
I**3*PCHAMB**2.0P 00(12620
WTC=wINJ + WC 1T + WC2T + WNIT + %IIN2 T P00( 2630
WNO Z = W C 2 T  + WN 1T + WN2T R0CL 2 64 0
III IPSM .GT.O ) WPITF (6,TCHA MB ) POC12650

C~~*** TI-RUSTFR WF IGI- T IN IRS. *** 211(12660
WDOTPT= WDfTPT*XMP T/(1.O + XMRT) ~flC12670
WIIOTFT= W !DPTPT/(1.0 + XMRT) 000126P0
WC0TCO= W’)OTE — WOIIPT 00(12690
WCOTOGz 0.1SWOOTGG PPC12700
WCOTOF= WOOTO T + WOOTOG P~~(127lO
WC O TF C O.9*WC OTGC Q0CL2720

— 
W OO TF EzW OO TFT + Wt)OTFG P0(1273(1

C***FSTIMATF PROPELLAMT WEIGHTS FOR OXIDI ZER TANK CALCULAT I ONS RI’CL?740
WPFST= 0.I21*DCASF**3 P0(1275’)
WC!XZWPFST*XMRT!(L. + XMPI) 0flC1776O
VT0X~~WOX /(0.95*PI1t1flXI ~~C L 2 7 7 0
XKPJPSHz27.0 P0C12780
XNP5H()=(VTOX**0 .2*XKNPSH ~ RHOO X**0.526)**~ .3333 ~flC1279fl
PNPSHOzXNPSHO*QI400X/144. 20(1281)0
PVOX 17.? 211(1 28(0
PTOX=PNPSHO + PVOX ROCL2R2O
QOX~ WOflIOF/P HOflX 20(1783(1
PTF=PTOX R0C1284C)
CFxWC~1TFF/Rl~0F 20C12P50
OPJ~ 1.05*PCHAMR**C.8 +30.*(FIHR**O.102 — 1.6) ROCL2R6O
CPVP=42.5/FTHR**C.226 ROCL2R7O
DPVEN=100. ROC12BRO
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PPO X=P(l-AMR + DPJ • !iPVP + DPVEN + 100. 000 12890
PPFP=PPPX
CEL H OX = ( P P r ! X— P T O X ) * 14 4 . / R H P OX  P0012910
DF( l~1FP= (PPFP—PTE)*t44./P HOE ‘“‘CI 2070
FT MA P4=P ( HA M~

_ 1Ofl. 00(1791(1
DIT= 19.141*SORT(WflOIGC ,l/SOPTIPTMAN ) P0(1 294(1
XNSF=1300.
XN F=CX N SF*OELI-IFP*t r .7511 (21.2*SQRTIQF)) - P00.1796’)
IF(X PF .CT .4F4) XNF=4F 4 PflC12~~71
(JTURP T= 1400. P0( 1298)

-
• fi?T=(7?C.*UTUPBT)/(3.14159* XNF I 00(12990

TT LJP FH= P T MA P J * f l !T * 1 2 .O + f l l lf (02 T— O IT ) l/ 1. 6E5  P~~C t 3 O00
tf (TTIJR BH.LT.O.02) TTURRH=0.02 POCI3O1r)
CTUR P= 0.5*0 IT + TTU PRH + 021 00013020
R I-OMTU=O.29 0

~~CL 1O3()
W IT= ( P6627. S UT LP B T* TT U RBH * RH OM TU ) / (XNF * SQ RT ( PT MØ N) )  000L304 ’)
WIT = Wi T * SOO T 1 WDflTGG I 20013053
W2T= 537410.*UTLJRBT**2.667*RHOMTUI XNF**2.667
W3T= i6~~O2O.*UTUP8T*UTUP B T*TTURBH*RHOMTU/XNF**2 R~~CL 3’171
W4T 82512.*U T (JRBT*UTURBT*TTURBH*RHOMTU/XNF**2 00(13000
WTU PP=WLT + W2T + W3T + W4T 00(13090
X( T URR= Ci T + 0.5*021 + 3.*TTURBH ~flCt 3100
!F(IPSM.GT.C) )WP ITF (6, IP I..MP)
D!P0V 82.42*QOX**C.133/XWF**0.333 OrCL3L2O
OTP CX= 220 (2 .0 *SQ PT 1 ( PPPX—P T O X ) / R H O O X ) / X N F  00(13111
IF (PTPCX. (,T.O.P5*I’TPOX) DIPOX O. 85*0100K ~0 (I3i 4()
XL 1POY= PIPCX/2.C 0fl0~ 3 151
X12POX= DTPPX/3.fl 2C~0I llf~0
C3P11x= 529.2~ sS~ PT(0flX/ (XNF*DTPOX )) P’10L3170
TPOXI-l = PPI’X*03P1’X*(2.O + r)3poxfr)TpoX)~~6oo00. POOl 1101
T FPM~~ 0100K —0. 5* OI POX P~~(L3 iY~

)
TF°’~

P CTPIX/’. — ( 1C RP64.  * OOX /CXM F * OTP0X**21) PflC1 j~~’1’)
XL 5PCX= SORT ( TF Rt -~A *TFPMA + TFPMB*TERMB )
RI-fMP=0.i 00(13221
W lOCK =0 .27C2*Q H0MTU *f l  IPOX *2 .667  ROCI 3230

- T [RM0.=PTPOX/9. — 21.*QC’X/(XNF*OTPOX**2 ) P0 (13740

TFPM[1 IDTPI)X**2 + 0TPOX*DIPOX + DIPOX**2 00(13250
W2POX= 0.4252*0 1 * RHOMTU * (63. * C CX / X N F + P0(11261

IT F R M C* 1 E P M D ) / D T P OX * * O . 3 3 3  ~f l(L3’7()
W 3 PPX = 2.~ PI**?*Pl-IOMP*TPOXH*03P0X* f0.5*DTPOX + f)3PCX/3.) 0001329)
W400X= C.5*P1*RHOPP*TPOXH*OTPOX**2
WSPOX=P !*TPCXH*Pt-OMP* (tiTPOX**2 + XL5PfX* (OIPOX + OTPLJX )) t)0r133C ~1)
W 6POX= 4 .336*PPOX * QOX * RHOMT u / XNF pfl(( 13(1
C6POY=12.*(IPPOX*00X + PPFP *OFI/(600.0*XNF)I**0.333 00013320
W7P0X 0.6*P I *RHOMP*DIPOX*OIPOX 00(1333’)
WPPO X n.5q,Q~~*p I *p HflMp*~~Ipex*DI pox P0(1314’)
CIPF 82.42*(QF/XNF)**0.333 P001315)
W9PCX=3.0*PI*DIPF*PHOMP*O6PCX*D6POX/16. • 42.34*PPCX * QOX 20(13361
1*RHOMP/XN F 00(13370
W PIJX WIPOX + W2POX + W3POX + W4PCX + WSPOX + W6PCX + W7 Pt1 X 000(318’)

1 + W8POX + WSPOX Pfl0L31~ ()

C POCI 3400
C*$* OX lOllE R PUMP WEIGHT POOL 341’)
C 00(134211

XLPOX XL 120 K + XL2POX + 3.0*O6 POX + TPOXH 00(13430
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IF( IPSM .(T.0) WP ITE (6,OXP(JMP ) P0(1344(1
C POd 3450
C*** P~~IDTZFR PUMP LEN~~TH QOCL 346O
C QOCL 3470

(IPF= 22062.*SQRT((PPFP — PTMA N) /RHOF J’/XNF 00(13480
XLIPF=0.5*DIPF P13(13493
Xt 2PF=DTPF/3. 20013c00
0321= 529.25*SQRT(QF/ (XNF*OTPFI) - P0C13510
TPF= PPFP*O3PF* (2.0 + D3PF/DTPFI/6.E4 ROCL3S2D
TFRME= CTPF — DIPF/2. P0(13510
TERMF= DIPF/3. — 108864.*QF /(XNF*DTPF*DTPF) ~~ CL354O
XL5PF=SORI(TERM E**2 + TFRMF**2) 200-13550
W1PF=C.2702*RHOMTU*D IPF**2.667 ROCL3560
TERMG= PTPF/9. — 21.*QF/(XNF*DTPF ) Q0C1357O
TFPMH=PTPF**2 + DTPF*OIPF + DIPF**2 00(13580
w2PF=) .4292* P1*  R HOMT LJ*(0.103*UTPF**2 + TERMG*TFRM’4) PCCL3590

1/ CIPF**0.333 POf13600
W3PF=2.C*P I**2*R l-OMP*TPF*D3PF*(0.5*OTPF + D3PF/3.) 00(136(0
W4PF O.5*PT*RI4OM P*DTPF*OTPF ~flCL362O
W5PF=pI*TPF*2f4JMP* ((DIPF + DTPF * XL5PF + DEDF**2) POCL 3630
W6PF=42.336*PPFP*QF*RHOMTU/ XNF 211013640
W7PF=0.~ *PI*RHr1MP*1)IPF**2 20(13660
W RPF=0.S6A~ *PI*RHflMP*DIPF**2 °flCL366O
C6PF=O6POX ~flC13670
W 9PF=3.*PI*CIPF*RF4OMP*D6PF*D6PF + 42.34*PPFP *QF*RHCMP/XNF ~~(13 6~~0
WPF= WIPE + W2P F + W3PF + W4PF + W5PF + W6PF + W7PF + W 8P F + WOO F 00(1369’)

P0( 13700
Ct** FUFI Du MP WE IGHT ~rCL171O00(1. 3720

XLPF XL IPF + XL2PF + 3.*06P0X + TPF P0(11730
XITP=l.1* (X1TIJP P + XLPO X + XLPF ) 00(13740

P0 CL 3 760
C*$* TIJRPCPUMP LENGTH — IN. ROCL376O
( P~~0L377O

[DTE= 1.314*Wt)OTGG**C.3782 RflCl3lR’)
TCTE=O .020 00(1370’)
WPTF O.0058*PI*DDTE*X1THR POCI 3800
WCG= c.55F—4*Wt)0TF*tfl.523*PCHAP4B**l.27 PrlCt.1R1-1
WSC = 3 . *W C!O T CC P00.1 3M20
WTP= WTUR R + WPOX + WOE + WOlF + WGG + wsC

- C 02(11840
C* $ *  TURBO_PUM P WFIGH1 P0(13860

IF (IPSM .GT .0) WPITF (6,FULPMP ) 00C11860
C Pf (L3870

CLI)M 0. 370*WDOTOF**O.3907 P0CL 38R’)
TLOMSflL C1M *PTO X/A .F4 ~O(L3800
IFIT1OM .LT.C.02 )TIOMZO.02 0001 3900
WFIIFL=WP FSI—WOX qncL3qIc)
VOL FT=1.05*WFUFL*1728./R lIOF 20(13920
XLCFT=4 .0*VOLFT /(Pt*DCASF**2) P0f13°10
XLLOM=XLCFT ROCL3Q4O
*1OMsPT*DL OM ~fCt 3950
W LO MZ O . 283*TL OM * * LLOM*ALO M 00(13960
DLFM*C.44 99*WOO TFF **0.375 000L3970
0101 0.!70*WDOT0E**C.3907 ROCL 30P0
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T1O1=PTf!X*D1flL/R.F4 p~~r119q0
TF (TIOL .1 1.02) TLP1=O .0?
Xl lOt =24. 00014)10
A131 =PI*DI IJL 00(~ 4020
WL t1=0 .  283*1101 * X LLC1 L*A LO L POOL 411’)
01 F1=O .4499*WOOTF [**0.375 P0(14140
T LFL=OL FI* PTF/8 F4 00014050
tF (T( Ft .IT .O.02) TLF1=C.C2
Xl FL =24. ROCL 4O7O

~L FI. =PI*flt El. 00(14080
WL FL =0 . 283*T L F I*X Lc l*A L F L  p

~~
(14’)9O

OLOH=O. 170*WDOTPF**C.39O7 R~~CI 4(00
TLOH= 1)LCH*PPOX/PF4 P0(14110
IF (TLrW .LT.0.’)2)TIOH=O.02 ~flC14L2fl
XLLCI- =2 4. ~flCL 4tl0

~LOH=0I*C1Ol- ’  00014140
WI 011=0.283*1101-4* X11flt-I*ALOH ~0CL41 50
O1F H=0.4499*WCOTFE**0.375 ~1OL416fl
T(F1-4=OL FII*PPFP/8F4 ~flC1417O
Ir (TLFH.1 T .0.02) T1FH C.C2 00(14 180
XILFH=24 . 00014(9’)

~t FH=PI*PLFt- Pr~cI 420()
w 1rH=c .2p3*TL FH*~~LLFH*A LFH ~rC t 4 7 i 0
N ~iCG=O .370*wCoTn (**O.3o7 00(1472’)
T1000,=TICH
Al 000=0 f*flf 00-C, ~

p
~ L4’4O

XI.LO(-~ =I2. “01475(1
WL 1~C0~ 0 .2 U3* TL~~C,( * A LO G O * XLLCGG 00014?t0
CI F(0=O.4409* W 1)OTF O,** C. 397 P0(142 71)
T( FC,G=T 100,( r.0014?q,
A L FG0=P 1*01 ~GG ~~ Ct .4?91
X I F C,C .=12.
WI rGC=O .203*TLFGG * Y IFGG * A1FGG ‘~~~~ 41I0
W IM = l 0. p’)01 4 12’)

• WVFO=0.282 C’~1C14 .~3’)
WVFF=0 .230 2001 4341

- =  WVTU1=O .44*DIOM**L.5 Pr~ 1435’)
WVIF=’).36*1)1FM**L.5 (:0(14360
WV TI=1.408 * (PCp-AMB/100.)**0. 655 * OLOH**1.6 ~‘1’CL417 )
WVT F=l .152 * (PC1-AM8/ICO .)**0.655 * DIFI4**1.6pCTFRM= (pCHAMB /lOo. )**o .655 20(141~~’)
WV~~=I.76 * P C T E P M  $ DIOH**1.6 00(1 440(1

WV~~~i.44 * PCTFRM * DIFH**l.6 P!”0t44t~)

WVGCO= l.4CP * PCTFPM * CIOGG**1.6 ~fl014421
WVOGF= 1.1~~7 * PCTFRM * C!LFGG**I.6 011(1 4431
WLV = Wh iM + WIOL + WIFI + WICH + WIFI-1 + WLOGG + WIFGG + WLM ~flC1444fl
( + WVFr i + WV FF + WV IP + WVI F + WVTO + WVTF + WV0 + WVF + WVGG f ~0CL44~ 0
2 + W V C CF ~~ C1 4460
!f(IPSM .OT.O I WR ITE (6,VA NDL) ‘m014470

(* *$*  (rMP,JT( TANK WE IC’,HT——— (TNPUT WEIGH T CPT!CN) 2001 448(1
CTAP~’K = D C A S E  * TFRAC R0C14400

C*$**ME 1A L= 1, l~LUM !NUM, SIG1’TL=680C0 PSI, RHOMTL=’).i LB/I1~3 00(1450’)
C$***METAI=2, TITANIUM, SIGMTLzL6OCCO PSI , RHOMTL=0 .167 LP/IK1 00(145(0
( * 4 l * M F TA L = 3 , SIFFI , S T -~MIL 22O00O PSI, RHOMTL~~0.290 L~~/t~~3 00(14521

GO 10 14C, SC, 6C),ME TAL P~ CL4~~30
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£0 SIGMTL=680CC . P11(14540
PHOMTL=C.1 00(14550
C= 1O.47F6 20(14560
0-11 TO 70 00(14571)

~0 SIC-MTL=160000. P0C145R0
RWOMTL=C . 167 00(14590
F=15. POF6 P0(14600
GC T O 7C - P0(1461(1

60 SIGMTL=22000C. QOCI 4620
R HIJMI1=O .25 POCL463O
F=28.R6E6 00CL4640

JO T C = 2 . 7 2 c * OT A N K/ F * * O . 4  Q0C14650
IF (IWTANK .l T. 0)  TC = TCWI P0C14660
IF C lWT ANW~ .GT. C) TO = PTO X * 0.5 $ OTANK * SAFAC / SIGMIL 2001467’)
JF (TC.LT. O.C3 ) TC=0.03 ROOt 4680
RF)-2=RF 1-*RFH R0(146fl0
TFRMJ= (REH i SQkT (REH2—1.))/(REH— SQRTCREH2 —1.)) 00(14700
TFRMK=0 .3925/(RFI-4* SQRT (RFH2—1.)) 00(147(3
SH= DTANK**2*( 0.7854 + TERMK*ALOG (TEPMJI) 20(14720
WSH=SH*TC *RHOM 1I P0(14730
TFR ML= (C.5*CTANK —IC —0 .03)**2 P~~CL474OTF$4MM=10 .5*rTANK/RFH — IC —0 .03 )* P1*0 .  667 00(1475’)
XL H=DTANK*0 .5/REH P0C14760
VOL HO TFP MI*TERMM 00(14770

(1.0 + XMRT )/ (XMRT/RHO’)X + 1.0/RHOF)/1728. ROCI47PO
PT! = 0.5 * ClANK — IC — 0.03 P0(14790
AT ! = 01 * 011**2 2CCL4~J00

• X P = XMPT * RHO F / RHOOX pr1C1481’)
VOL HD2 = 2. * VOIHI) P0(14220
R I-flflX = PHZX / 1128. ~flr14q3flP 1-O F = P1-~ZF / 1728. ,U)014840
IF (TFPA ( .11.1.) GO TO ~ooo P1(14850
C~1ISS = OTAN K Pfl(L4860
TM ISS = TO 00014070 - •

w5KI~~° = 0. P
~~CI 4880

0-fl Tn 4( 10 P0CL4~~°()
4CC’) CMLSS = O CA S E 000140’)’)

IMISS = ISKINI P
~~(1 40j’)

WSKINP = OCASF * P1 * TSKINT $ RHOMT1 Rfl(,L.4920
4010 IF ( ic - ti . r ’) . l)  0 TO 50(0 ~ 1 CL403~)

wrOTG= 3.991— 6* PTIJ X *(3500.O/(3500.0 — PTOX)) * WCCTE/RH0P ~‘flCL4940
CGI= 1.2~~6 * W I)f lTC ,**0.414 ~OC L4Q51
W R EC= 1.5 * ‘)C,L**2 PPC14Q bO
WFV= 0.5 00C 14970
WSV= 0.4 * PGL** 1.5 P0(1498’)
WCV = C.5 000L4991)
WPV = 1.5 * CGI**l.6
WCL = L.C 00(150(0
WPSMF= WPE O, • WFV + WSV + 2.0* WC V + 2.0*WRV + WG1 POCLSO20

C~~~’ PRESSUR IZATION SVSTFM MISCELLANEOUS EQUIPMENT WEIGHT*** 20(15010
*LFS = 0.5 * OMISS / REM Pfl015fl40
A OS = UMISS * Pj * XIFS POCISOSO
WIS AFS * THISS * PHOMTL ROCLSO6O
K I A S  = X I F S  • OM ISS + ~~. POCLS’)70
AAS = Pt * IIMISS * XLAS P0C15083
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~ AS = ~AS * TW ISS * PHCMTI POCI5I°0
W SKINM = PT * OM ISS * TM TSS * XCLM IS * PHOMTL P~~(15I’)0
wsUM= w pi +WA S IJPF+ WM I SC L • wic + WTP + W LV + WPSMF + WFS + WAS 00(151(0
hSUM = WSUP’ + W SKINM ~~CL5120
IF ( IT~~M( .EQ. 2) C,O 10 4020 20(15111)
FC (T= ~ .991-—6*PTOX *(3500.O/(3500.O—PTOX)) * (1.0 + 1. IRO E6 P0(15140

1* 01-1)1111/ SIGMTI ) 00(15150
Xt (= (WVF1-- — WSUM — 3.O*WSH — (2.O*VOLHI) — SH*T( )* - ~~CL5I60
(C.~~52* PHO P + FOOT) — 3 .14 E—3 * SH)/  (Pt * RTI**2* POCLSI7O

2 (C.cS2~ RHOP + FOOT) +1 .57E—3 *Pj* (OTAWK — 2.0*TC) ~fl(1 51 80
3 + 1.05*P !*TC*DTANK*PHOMTL ) 21”0L519’)
IF (XLC.IC.0.0) Gfl TO 968 0(1(157(10
VC= PTT**2 *PT * X LC “~~C15’i’)
VT= VC 4 2.O*VI)1I40 —SI-4*1C “0(1 522’)
WSC= 1.05 * PT * TC * OTANK * R11~~MTL * XLC 00(1521(1

WP= 3 .L4F—3*SH + 1.57F—3* (DTANK —2.0*TC)*Pl*XIC ~PCLS740
W 1AN V =  3.Q$W~~H + I~SC + W8 °“CL52~~0
Xt T~~NK=X (.( + 2.*XL H
GO TO eooo “CC L S 2 T O

402(1 KIM S = 2. * XLFS + OpT ~~ (L5 7~ 0
= P T  * rM ~~5~ * X I M S  ~~“ CI 52°O

w~~S = t~-
l
~t S  * TM ISS * P I-4CMT I 00cL5 300

WS ( J M WSUM + Wr~ S Pf ’(l. Sl IO
FOOT =3.ooF—6 *PTox*350-C./ (350(1._ PTflX )* (j.+I.1lR F 6*PHr~’T1,S1G Mrt. , ~~ (L532)
701 = (•1 P1’01511 (1
1(2 = (I  P 0 .1 5341)
1 0 3  = ~

_) r • _ 5 - 4 s r ~
07 = .OC 075*lflTA~J 2.*TC ) + 1.05*PI*Tr *DTANK*RHOMTL + WS KI’ P r f l C Lç 3~~r)

= A l l C. c52 * PH OOX + FOOT) + C2 o flC I53 7
(2 = All * (.952 * °HOF + FGGT) + C2 0P~~Lc -1P )
C~ = ~VF,.’~ WS L ;M—4.*WS 1I—Vn1HP2* (.95?* (RHfiOX+Rl-1flF)+2.*FGGT )_ .113*SH Pr(153~)3
XLC I =1 (1 — C l /AT! * VCL’-402 * (XR— l.))/(C1*XR + C2)
X~ (41 = ((KIC f*A 1 1 • Vr LHrl2) *XR — V01H02) / AT! P~ CL ~4 11 - ‘

X100X = YL CC Q~~ C~
VO ’ All $ XI C’)

• VC F = AT ! * XLCF -flOL544 (1 -
•

V T)’ = VCC + VOLHD2
VTF = V O F- 4 V ) lHf l2
VT = VII) + VTF 1~ 1CL 547 fl
W cC F = 1.06 * P1 * T( * OTA NK * RHIMTL
WSN WS0~ * X1C~- W S C F  = l’~SCF * X IC F P ’ C ~ ‘- 5 ( 1 - 1

W~~F = .0I)075*(r)TA?~K — 2.*TC )*~~I 
ot 015510

wP’l = .1)015 * SM + WBF * XLCO ~ ‘CL 5~~?O
w Pr = .0015 * SH + wRF * XLC F Pr~~ 1 552’)
WIn = ~~~• * WSH + LI SCO + WBO “'no_ I 554’)
WTF = 2 .  * wS H + hSC F + WRF rr ~r1cc 5o
WTA~’K = W T C  + W T F  I~flr ( 55~,(1

KIlO = XI CO + 2. * x ( ~ ~~ C1~~57~
X L TF = f l O E  • 2. * YLH L ’ l r t c S ) 4 ’)
X1 TA ~ K = VI TO + K I lO  po ass r ) r)
i r 1p çu .GT . 0 WRITE C 6, TANK3 ) 1-’~~CI 560-1
CI = 7(1 P’)(I 6 6 10
C ?  = 70? Pfl(1 S~~?0

= 7(1  P0C1 56’O
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0-fl TO C000 P11CI5640
5CC’) CONT INIIF ROCL565Q

C*** T ANK WE !0-1-T—— LFNGTH INPUT CPTI ON*** P0C15660
XL TAPP=XI VF H — XLTH R —DTU R B —11.0 — XOLJ ’IS 01(15670
XLH= OTANK*0 .5/PFI-’ 20(15680
vrL ,-’r) = 0.~~~6 1 * A l l * ( XLH — IC — .03) °OCLS690
V1111402 = ?.*VOIHD 20(1.5700
KO (J N T=0  - °~~C15710
W SK INM= P1*OM ISS*TM ISS*XOIM 1S*RHOMTL 20(15720

S IF I ITANK .EQ. 1) 00 TO 2888 000.1 5730
XLCOX = (((ICITAPP—4. *XLH )*AT !+VCLHO2)*XR — VOLHO2) / (AT!*(I. +X2)) 20C15740
X I C F  = X t T ~ iPP — KI COX— 4. * XLH R0(~~575()
1-N = 4. RflC15760
XIMS = 2.  * XLH + 0~~T 00(15770
AMS = Pt  * OMI SS * XLMS P

~~(L578’)
WMS = AMS * 1)1155 * PHOM1I. R0CLS 790
WS KIN M = 21 * DM I~~S * TMTSS * XOLM I S * 01-4(1111 °0015800

5010 XLC = X 110X+ XL C F 20(15810
VII) = VPLHO2 + AT ! * XLC OX POC I 5820

VTF = VOl H02 + AT! * XLCF 00CL5930
V T=VTO + VTF P~~C1584’)
(0 TO 5020 P00L5850

5015 IF ( ITA N K .EQ . 1) (0 TO ~789 POCLSR6O
X L C OX= (((Xt, TA)lk—4 .*XIH )*AT !+VCL HD2)*xR — VCIHD2 ) / (ATI*tI . +XQ )) 01T15R70
X L(F = XITA )’K — XLCCX— 4. * XLH 000L5880
GO TO 5010 ROCLS890

2888 XLC= XLTAPP — 2 . C *X L H  00(1590’)
14’ = 3. r0CL59~ 0
GO TO 8289 POC ( 5920

P1E 9 xLC=XITAr4K —2. *XL H P0(I5~ 30
T~~(X1C.1F.0.C) (0 TO °68 ~

0CL 594O
8889 VT= 2.0*VOIHI) + RTI**2 * P1 * X LC — SH*TC ‘~OCI 5950
5020 WGAS= 3.99[—~ * PTOX * (3500.C/(3500.0 —PTOX ))*VT P0(1596’)

• V 0T= [00.0 * WGAS POOl 5073
CCT= C 6.0 * VGT/PI)**0.333 P11(15980

- !F(K~~UNT .GT.’)) 0,0 TI) 8890 P.00150(1(3
X 1TAN K= XLTAPP — DOT “0(16000

- GO TO 8291 0”Clo’)lO -

8860 XI TA IJK=X I TAPR—OG T P0CL602~
)

R8cL IF (K0UT~T.G T .10) (,O It) 998 00(16021)
XI TA PP=X1 C + 2. *X IH  + PGT
IF ( ITANK .F0.2) XLTA PR ?.~XLC + 4.*XIH + OGT 20 01 6 3 5 ( 1
1F ( EPSM .OT .0I WRITE (6,BUG I P0CL61)6~)
KCIJNT=KCIINT + 1 0001617’)
!F (APS (X LTAP R — XLTAPP).GT.0.5)Gfl TI) 5015 00(16020
XLTAN K X ITAPP—DGT 2(1(16090

89 CONTINUE 00(16100
WSI~~ 1.05 * RHOMT I * IC * SH 0(1(16110
WSC= I.C5 * P1 * IC * OTANK * RHOMTL * XLC RflCL6I~~0
WP 3.14F— 3*SI-4 + I.57E— 3* (DTANK —2.0*TC) *P( * XLC 200.16130
WTANI ( = 1*! * WSH + WSC + WR R0C1614()
XIFS= XIII 20(16 150
AF S = Pt * (MISS * XLFS °flC16160
WFS = ?-FS * TMI SS * PHCMTL ~fl(16170 

S

XLAS = X IFS + OM ISS + 9. 00(16(80
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A A S  = P T  * )MI SS * X LA S
W AS = AA S * T’AISS * 21-01111 PflCL6~ 00

6CC”) C(’NT I”J(J~ ~‘)(16 211)
w0-A~~= 3.99F—6 * VI * PIO X *(3500.0/(3500.O—PTOx)) 011(1672(1
VCT= 100.0 * W OA S P1CL6230
CGT= (6.C *VCT/P I )**’).333 0(1(~ 6240
WGT= 1.18PC6 * RHUMTL * WGAS/SIG MTL ~0CL625O
WOOTG= 3.QCF_ 6 * PTO X *(3500.O/(3500.0 —PTCX))*wDOTE/RHrP ~~ Ct6263
CGL= 1.236 * WOO TG**C.414 200(6773
WRF (=1.6* rGL~~*2
W FV=0.5 P~~Ol 6’°O
wcV=O .4 * D0L**L .~ QOCL6IOO
WCV = 0.5 0fl~ I 6310
w PV= 1.9 * rC1**1.6 00016121)
WG1=l .C P~~CI 611(1
WPSMF= W~’~~ G + W FV + WSV + 2.0*WC V + 2.0*WRV + WGI P001 6340
hPS=wGAS + 2(1 + WPSMF ~0~ 16l60
IF I ITANK .F1). 2) G~ TO 5CSC 0001636(1
VP= 0.952 * VI 00(16370
WP= VP * “1-OP Q

~~Cth3P0
WCX XM RT* WP/(XMP T + 1.) P0CL639,)
GO I”' 5C 55 P(’0l 640(1

505(3 w r x =  .9C2 * VTO * P1-110K ~~ a64 Io
= .°-~2 * vIE * P’lflF 000164 7( 1
= WVX+ WF POCL6~.2(1

50.55 W P kfl PI=t ’~TC + hIP + WLV + WIA NK 4 WPS 4 WAS 4 WFS + W V I S C L  ‘-‘~~(L544 ( 1
WP’~0P 1 = wP Pr) P 1 + ¶ 4 5 K !  ~~ + WM S E~O
WPQrPS=hP~’lP1 + WP
WV F H=WPL + WASU R O + WPROPS 00(1647(1

TF ( 111-0 .10 .1) Of) 10 5060 C f l OL6 4 p~)

TCW =Fl—1/ hV r I - ’  c’ (”~ f-49~
CC TO 5065 P0CL~~~fl’)

5C)~ 0 T C W = r l 4 ! / W V F I -
TCWF PR=TCW O FS—TflW ~r’~ l “- s?-’)
IF( A I-IS (TPWFPP) .LF .0.1) GO TO 5065

5(75 Fl-1 = TOWCFS*WVEI-4 PPC16c4r)
Ftfl=F 1- I /T PAI IO
IF ( IPSM .0-1 .0) 20 ITO(6,TOWPR) °~~CL656)
K (’NT=KCNT + 1 ~flC16c7O
I F (KCNT.O,T .1C) GO TO 958 P f l C ( ~~- c P ~)

: Cr T O 12
50~~5 CON T!N(JF ““C1~~so’)

TF ( TPS fr .GT.O ) WQTTE (6,TOWPR ) u1 (I~.613
WPOV W’l = W P / W V F I 4
pMr= wp/ w r’onps “I’ll ~~5’f l
X !M F= wP PflPt /WP~~~PS 

Ofl (L6641
TrTIMH=wp *ENG!Sp
TPU PNI-i=TPTIMH /FHI
T0TIML=WP *X TSPLO P1 ( 16 57)
T Pt JR P4L=Tfl T f? ~1/FLfl 0 00 L6 6 P ,
!r( I PSM .GT.0 ) WR ITV I 6, TANK W2 ) QrfL (J~,y(1
101 !PS1- .GT .C ) WP ITE (6,TANKW I) 01)01 57(11’)

TF (IPS~~.GT.C) WRI TF (6,TANK3 ) rr’01671o
(* **  TI’-PIJST CHAMR FP AND TUPRflPUMP CEIITFR or GRAVT1Y*** P001.6771

IF I ITAr ~K .10. 2) 00’ TO 5031 PlOt
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CP TX = 0. POCL674O
CO TO 5032 P0(16750

5C~~1 CPTX = 081 R0C16760
6032 XLPS= r)G T + XI TAN K • DTUR B + XITHR + 11. + 081K 00(16770

XI PS = X L P S  + XO LM IS ~fl016780
8110 = XI1HR + X IH + OTUR R + 9. 00(16790

-
_ IFIXITP .GT.(CASF) XIPS=OGT + KITANK 4 XLIHR + XLTP + 11. 200-16800

+ X IJIM IS + 081K _ 00(16810
XT0IA 1=XIPAV I + X1PS 011C168?I)

- PT=O.5*CTHR I POCI6R3O
XI N1=DTHP I * 08F11 *(5021 (fP51)—1.)/53.6 P0C16240
OFXIT=DFI R0C16850
XI N2=XL NT — XIN1 80(16860
1PAPP12 = XLPS —(XIN2/3.0)*((3.8148*RI + I)EXI1)/(1.9074*RT +DFXIT))P0C16870
CFPI= SQPTIFPS1)*F)THR T 00(16880
ZPAPN1= XIPS — K1N2 —(XINI/3.)* (( 3.8148*01 + CEPI)/(1.9074 0(01689’)
1*01 4 DEPII I  Pfl01690()
ZPAPC?= XLPS— XIN2 — XLNI — XL.C2T*( 1.0 — 0.3333’ (3.37*RT + DCI) 000( 6°10

1 /(1.685*21 + DCI)) P0(16920
7PAPCI= XLPS — XIN2 — XLNI — XLC2T — 0.5*XLCIT 2(10-1693(1
ZPARJ= DOT + XITANK + DTURR + XIJT*0.5 + 11. “0’C1f’°4-D
UMTY = 1BARC I * WCIT POCI6QS (1
ZPA PTC = (FBARN2’WN2T + 1BARNI *WNLT + ZBARC2*WC2 T + UMTY 00C16960

1 + 1’BA PJ*W1N J)~~WT ( P0’(16Q70

- ZPAP TP 0.5*CTUR P + X IIANK + DGT 4 7, “0’CI6PRO
WF = WP— WOX 00016990
IF C ITANK .FQ. 2 ) 01) TO 5C3 C 20 (170(10
XICOX=( WOX/ (0.05*RHOOX) — 2.*VOLHD )/ (PI*Rlf**2) °“017010
XITPX= Xi ((1X + KIM POCI71)20
XLTF = X ITAN K — X ITO X 000( 7030
GO TO 5C35 wrr( 7040

503( 1 XLTF = XICF + 2. * KIM P0(1 7050
XI lOX = XLCPX + 2. * XLH 21101 7060

~C7 5 Z P ~ POS= O .5*XITANK +001 + 2. °00L7170
Z PAPMH = O .25 * DTA NK/ RFH — 0.25*TC + XL TOX + 001 4 2. ~flC1 7O8’)
W T O S = W T A N K — W S1-
ZP*PT=(WTOS*ZBAPOS 4 WSH * Z BARMH ) / W TA N K 0001710’)

- ZRARPS= 0.5*001 20017(10
ZRAP PX= 0.5*XITOX + DOT 4 2. P00(7120

- FPARF = O.S*X LTF + O.25*DTANK /REH + XITOX + OCT + 2. + ORIX 00(1711’)
WOXTNK=1.05*P !*DTANK*RfOMTI*X10.OX* TC + 2.*WS H 20017140
WF IANK=WTAM K—W OXTNK 20(17150
IF I IPSM .01. 0 ) WR I TE 1 6, TC IPCG ) ~0’C17l6O
ZLOM=OCT + 2. + Xl. 1)1K + O.5*XL1T Qfl017I70
ZIOL XLPS — X ITH R 4.0 — OTUR B oociiioo
ZI FL= 1101 ‘~00--17l9O
Z10f4= KIPS — 0.5* (XLTHR—6.) Q0C17200
ZLF fI=XLPS —XLIHR —4. 20(17210
ZIOGG = lIE)’ P0C17220
ZIFGG ZL000 ~flC172307 1M~~i1OGG P0(17240
7VFO= XIPS — XLTHP — DTUR R —2.
ZVFF=ZV FO P0(17760

- lvlO=X 1PS — XITHR — XITURR —8. P0(17270
ZV IF= 1V 1 0 POCI 7280
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?VT O X L P S  — KITH O 
~fl~ 17 7°()

zvrr= ?VT’
ZVO=X IPS — X11’-4’- —2 .
7 V F = Z V I  ~~~ I732 (3Z V 0 0 0 =X I P S  — X1T1-P — 2 .  P~~(I733’)? V0,CF= 7V060 ~~C17340
T FA R 1-S = ~OT + 2. + KIIANK • .5 * XOIMI S oc ’C( ~350
YMIJM F-=7 PAPTC *W T I + ZRAR TP*WTP + Z8ART*WTANK + zpaqcs*wps 00(1736’)

1 + 1IP)’*WIIM + ZICI*W1C1 + 11F1*Wt. F1 + ZLC1-*WLOH + ZIFH*W1FH P0(1717(3
2 • ZI0C(*WtPCC, + ?1F0r,swIcr,r, • lLM*W1f’~ • 7VFO*WVFP •
3 7VFF*WVFF • lV!P*~jVIO 4 ZVIF*IVIF 4 ?V1O*WVTr) + ZVT~~*WV1F POCI71C )
4 + Z V ’ i*WV O + ?VFsb~Vr + 7V000*WVC,Gr 4 ?VCGF*WVGOF R”OL 7400
~ • ZPAT I~S*h~’~ISC L • ZOARM S * bSK I NM ~“(L74I’)
XMO)~LV= XM flM F— (ZpA~~TC*WTC + ZRARTP*WTP + ZRA RT *W TANK 4 ?PARPS*WPS I Pr (L7420
X CGLV= XM1 ULV/W 1 V “017410
xrrr=x 4~rMF/w p PpoI 

~~)CL 7441
X0(0-=(~~~C~’E • ? RA P I IX * W O Y  + Z B A P F * W F ) I W P R O P S  “nfL 74 50
XXI I’S = X1 °S pnr1 74&- 1
IF C 10cM .EO. C ) GO TO 959 “IC) 7471’)
TEl IP S~ .01.0) W~ ITO I 6,VLCO) ~ - C ~ 74~~(3
CA LL PA(~f ~“CL74°( 1
w PITr(~~,611C )

611 (3 FOPMAT(// 10X,JIHIIQ UIO RCCKFT DISION PARAMETERS )
fF1 1517 .Lr .11 00 Tn 6CCI pr ’ r~ 7520

5 c  rOOM ~T( /9X, l4HTAPd ( 014MF TI P= ,F 5.2,41- IN . ,4 X,I9HWEI 01-1 1 K PIJT 0-PT IrP.Jt)orl 75111
1,1K , 1 SFVFHTCI F WE 101-1= ,F 1~~. 3,4H LB. ) o’CI 754 )
GO TO 6C2? ‘-“Ct 7550

60(1 CONTTMLI F 000( 7560
58C’) FPPMA1 C /0K , 1 41-TANK OIAMF TPR =,F5.2,4H IN. ,4X ,191-ILENGTH INPUT OPT TP’4~ PC1757O1,3X ,16 1V 0 1 - IC I E  L E 1 - G T H =,F10.3,4 H IN. ) 0~

_
I r17cM0

6C2? EEC !T1-P .NF.0) Gil TO 605C ~“C1 759’)
6(F) r02MAT ( /9X ,?0l~r)F SfGN THRUST TP WEIGHT RATIP = ,F6.2,5X ,l51-4TI4RPITIr ~Pfl(l 7601

1AT TO = ,O&.2) ~~ f ’L 7~,)f l
(C TO 600?

6(350 WP IIVC6,609C)VOFS, T )W “~‘rL7 6”)
6051’) F02’-’AT(/qx,1 41-DESIO,” I1-0US1’,F[0.2,4H IPF,4K ,231-TI-IPIIST T ..‘r ~~r1-T ~ “ ‘C(7’- i,)

1A TIO ,F6.?1
60(2 WP1Tr( 6~~~11O ) ~~ C) 76f I
6 1(1 FCPMAT( /?X ,511-O ,0U00NfPT DIA—I N. IT—T N. hT—1R. C’-, t rC— T~~.)~~’rt 7 5 ’)

W P T T F ( - ,62C0)OCT, V LCI T ,WC L T ,ZFIA I1C[
62C ) OrOMAT (/3X, IC1-T I .P CVI . ,F6.2,4x ,F6.2,3x ,F8.2,5x,015.2) ~r0I i~s’i~

WPIIF(6,61I)C)OCI,KITHP ,WTC,ZBARTC ““01770’)
6301 F’o”A 1 (/ 4X ,9I4THPUSTER ,F6.2,4X ,F6.2,3X,FR.2,5X ,F6.2) p0(17711

WP ITF I6 ,64)C )’)TI)MP ,X(1P,WTP,Z)3AR TP PO O p  77?’)
64(0 EPPMATI /4x,CH TIIPRP—PP ,F6.2,4X ,F6.2,3X,F8.2,5X,F6.2)

W PIT F (6,650C)WLV, XC C.IV “~~C11741
esCO FCPMA T (/4x ,9HPII.JMPIN (. ,1cx,F8.2,5x,F6.2) “001775’)

W P IT~~(6 ,66 C C1 O TANK ,X 1 TA N K , W T A N K , Z 8 A R 1  000) 7761
66C() FOR11AT (/4X ,eHTANKAG F ,E6.2,4K ,F6.2,.3X ,F8.2,5X,F6.2) f~0C1777(3

hPIT0 (6,67”C)DGl,t~GT ,WPS,ZBARPS ~1C177C~
)

1,7(0 cr’PMAT(/4x,c’1-020Ss SY ,F6.2,4X ,F6.2,3X,F8.?,5X,F6.2) 00(177901
w0111U,68C0)01M’JY ,X I T D K ,W flXTNK ,Z13ARCX

6oC0 VCQP- A T I/4 X ,91-)X lANK ,F6.2,4x,F 6.2,3X ,F8.2,5X,F6.2) ““-0-1781’)
WPITF ((,6C0C)I1TMK ,XLTF ,l,F TANK ,ZBARF 000(72?’)

69(1) 0 0 0 MA T ( /4x ,c HruFL TAN K ,E6. 2 ,4X,F6. 2 ,3X ,F8.2, 5 X , F6.2)

HA 117
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WP I1F (6,7000)DTANV,)~1Tfl)1,WOX,ZBARCX P0(17840
7CCO FCPMAT( /4X, 9HflX1DTZFR ,F6.2,4X,F6.2,3X,F8.2,5X ,F6.2) Pfl(17850

WP I1 F(6,710C)OTANK ,X1TF ,WF ,ZBARF 011C17860
11(0 FOPP4AT(/4X,9HFUE1 ,F6.2,4X,F 6.2,3X,F8.2,5X,F6.2) 20(17870

WPITF (6,7200) DCASF ,XOL MTS,WMI SCL ,ZRARM S 81)017880
7200 FCRMAT (/4x ,cMM f SC ,F6.2,F10.2,2F11.2) R0C17890

W PITE (6,7300)r)CASF,XLPS,WPROPI,XCGE P0(17900
730’) FOP MAT (/4X,°I-ENGINE ,F-t,2,4X,F6.2,3X,F8.2,5X,F6.2) - Q0C17910

WR T1 F (6,7400 )DCASF,XTOTAI,WVEH 00(1 7920

-

. 74C”) FPRMAT(/4X ,cI-VF HI(IF ,F6.2,4X ,F6.2,3X ,F8.2) R0C17930
W PTTE (6,7600) P0C17°40

76CC) FCPMAT(//4CX ,36H1!OU!n RCCKET PERFORMANC E PARAMETEFS ) R
~~CL795’)

WPITI (6,770C) 00(17960
77(1) 002MAT (/3X ,851-MA X 11-P P”IN THR ISPMA X ISPMIN P0-MAX P0-M EN ROCL7QT’)

I ITOTMAX ITOTMIN TAMA X ~~ MIN ) ~flC1798()
WP IIFI 6,7800)FH!,F1fl,ENGISP,XISP1)],PC1-AMB,PCM10,TOTTMH,TOITMI, Q1)() 7Q9C)

LT PU PNH , TBURNI P0(18000
7800 FrR f~A T ( 2X , F P . 2 , 2 X ,Fe. 2 ,3 X , F6 . 2 ,3 X , F6 .2 ,2X,F7 .2,1X , F7. 2, 1X ,F L0 .2,  00(18010

1 7XFIO.2, 2X,F 6.2, 2X,F€.2 ) 811(18(32’)
0-11 111 999 0~~CI)~fl30

9CR K F A I L = l  01)0-18(34(3
WPITF(6,7500) P110-I 8050

7SC() FC WMAT(//40X ,4214CYITNDER LENG TH EQUAL TO ‘DR LESS THAN 7ERI) ) RCCIRO6O
9’3’) CONT I NI)F P0C1 807(3

W F X = W F 20(18080
W PX =W P ~flCL8flQfl
WTPX=WTP
M FTAL X=M FTA1 20(18 110
FMA X=F MI P0 (18120
WT= WPXTrIK + b FTANK 00012130
Wfl = WOK P~~(18L40
WSC = 3. 4 WOOTOG 00(1815(3
WSEC T WSK INP * KITANK P0(1(1160
F1 - IS =F HI  O”C) 8170
P1-OCX 0H7X 200-18120
P1-OF = P1-iF
PFTIlQ~’1 OOCLR?O 0

- Ff ~’P - Q~1rL8 713

6URPOUT PJF EXR11C (A P F2 , P L , l~P,MPIf ,LT, SGWT, KFA I L)  1X 90001t)
C (-OMPUTE EXT FRNA I POOSTFRS FOR IIQ/Sfl1/TJ.....WT 00110-N CNIV ..... F X~~fl0020

RFAL NOZWTX,MPX rx r400’)30
C0’MMCN /C0MVIS/ COM (51) FXR10040
EQU IVALENCE (C0M (16),WMCP, EX 800’)50

I (çI)M ( 17),VPfl, CXR’lOfl60
2 (COM (18),OTI-’RT), FX P’10070
3 (COMI 19),RNOZT1 , E~~810(7P0
4 (COM (2C1,NOZWTX ), IX RI)0flQ0
5 (rf1U (21), MPX ), - FXR0 O 100
6 (Cfl!~(22hCA SFMX ), FX B)10110
7 (CON C 32),WM ) FX R’lO 120

0 FX ROOL3O
COMMON /PFSYFT/ FACTOR , 82 S 14 (14) FX 800140

HA 118
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CflMM0’)~1 /PRINTR / IPS)4, 1 0(16(6) FX PIOI5O
F0-~IJIV A L F~’CF I IPSM , IPRIN P, NOUT ) FXR”10 1 60
(CM ~A0~j /TOVPER/ ROOWP ,BISPV ,BTHVAC ,BEXIT ,SUSWP, SEX!T,RC ANT A , fX8~ fl17”)
1 WT INI T ,OROPST ,OROPER,KIZ,1A 4(4) ,FXTRA (57) Fx qrrnIR (3
COMMON /MATTYP/ 18 (3) FX~~00I9-D
(OMMPN/ARPA Y/ F ,PC,PAP ,(F,CFB,1SP ,TEI FX800200
CCMMON /00201/ WAP r) (78 )
CCMM ON /0- .OPEPT/ TEIPST,JRJ,J
COMMON ~ IN5FPT/ WG,WA ,WTB,WC,WTf ,DFIA ,P(,X1,XG,X1,WRN,EPS (, 0X W1023()

1 A6A 3,A5A3,V1,RC, AT,XRN,TIEC ,RE,RECHK , Ft,CFvA , 111-, Ox ‘~10240
1 I1-F11,IC (,X3,Z1,xt,IN ,1AH ,N01w1,ISPV FX~~O0?50

PEAL ISP,N1,N2,N 3,N4, N9,N10,N11 ,N13, N21, N22,N23FX 010?6’)
1 ,“J2 4, N30,N3 3,Nj4,N35,N36,N37,N38 ,NSq ,N40, rX R0027()
2 N 77 , E’178,N79,N8O,N81,N92,N83 ,N$4,N95,N114,N115,N117, FX80017R0
3 N11 9 ,NI2O ,NI21,LN,L T, LCYL ,MPFH,$PAH,MPCV1,~ ’P ,~’P4,MFMSTP ,0-X’VI0290
4 INSUI,1INFP ,IBOSc ,NBOSS,M1,IGNITR ,MFMSTC,MF,.STA ,INSIII. A , FYR 1O3O’)
5 INSRRG,NO7WT, frE , MB, HOC , MMF ,M P M F ,ITOT , IMPW T ,IS PV
COM MON /N O ZM P /  071C22),FNOZ ,XIMOZ Fx20032 (3
F’)UIVAI ENCE FXR flI 33O

I (WA PO ( I),D ), (WARO( 3),FJ ), (WARD ( 4),P A  ) ,
2 (WAP’D( ‘5),F1 ),(WAPP( 6),PBFLL ),(WAPD ( 7),PHE ) ,
3(WA PO( e),GAM ), (WARO ( 9),RH)JP ),(WAPD (l1),CSIA P ) ,  FKPI)1160
4(WAF 0(12),P(M ),(WARO(13),FSYI D ),(WARD (14),FSIJIT ) ,  FxP30370
5(WAPD ( I5),T1-IN ),(WAPO)(t6),TCASEF), (WARD (17),RFXX ) ,  OX210320

6IWA P [’)( 18),CA SEM ),(WARD ( 19) ,flM ) ,(WARD (2’)) ,FTAX ) , ry -8 fl0)1c)0

7(WAPC(21)., OI FS ),(WAPP (23),N [ ),(WAPD (24),N2 ) ,  OY R I 1 ( 3 4 f l - ’ )

P t w A P D ( 2 ~~),N3 ),(wARD (26),N4 ),(WAR1)(27),N114 ) ,  rxR-’)041’)
— q (w~ PO(?F),Mc ),(WAPfl (29),NI0 ),CWA RDC 3O ),N11 ) ,  FX”0(347I

X (WA PO(31), N1 3 ), (WAPO (12),VRFH ),(WARD(33),N34 ) fX 01004JO

r0U ! V A L~~’CF OX P004 1,0

1(WAPD(34),N35 ),(WARD(35),N36 ),(WAPDC36),N37 ),
2(WAP rI37),~J18 ),(WARD(38),N39 ),(WARD(39),N40 ),

- 3 (WAP.D(4C) ,GMAX ),(WAR[)(41),N22 I, (WARO (42),N23 ) ,  FY P )1471)
4 (WAPO(43),’)24 ),(hAPD (44),N33 ),(WARD (45),N115 ), r’W 0 1 0 16 ’)() H

5CW4 00 (46),N117 ),(WAPD (47),FMPAH ),(WARD (48),N30 ),  [X -1101490
(-(wAPfl(4c1 ,N21 ),(wARD (50), N77 1 ,C WARD (51),N78 ) ,  FYRO-)61)1

7C WARD(52),’479 ),(WAPD (53),N80 ),(WAPD(54),NR 1 ), rx Pi’)SIl
- p(wA Pr (55),~)82 ),(WARD(56hN83 ),(WAPDI57),N24 ) ,

S (WAPO (cE ),N85 ),(WARD (59) ,N121 ),(WAPOI61),FP ! ) ,  FY 10063)
X (WAPO(6fl,PSIJR ),(WARO (63hRHC I r w ’ ~s~,i
NAM IIIST /~~A DPIJN / A SA 3,46A 3, HOC , MF,MP0-y1,M PAH ,Mc)F,~,tS PV , ~~~~ -~oç c ~
lNr’1wT,F1 Mf)C,F LM fl,r~FLVR ,SflVhICY1,A1, 1fl0P1,tflflP? rXl)fl05,~)
NAMFI 1ST / BIj GR0O/ FACIOR,A,8, hARD FX l ~”I1c7f)

12 FOPM~~T (//IOXI71-PPORIEM STOP NO. 12,151- HA S 0’C (UPPIO. ) Fy f li l c o’ )

AFA T = WAR 01 10) 0! 000500)
TT1-= w App I 22)*.017 4532c FY PO’)61)

C FY ROf ’ ) 6 10
P T  ~.L 415c3
TIFC = 0.
IFY = FY 8001640
j  — 1 FX~~OC6c 1
fF125 1 I rx ono~~~o
PITA = PFXX * .01745329 [w 1)r)0670
M1=p 1 /f *0-TOP
FXT WT 0. FKP’1 fl~~C)’)
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‘YR = 5. FY PflO700
- I F( 1r IP ST .IT.1) CI’ TO 6 6 C  FX POO7 10

P SLJ R = (.0 EY BO’)720
IF C TPRINP .11. 1 1 GO 10 660 IX 800730
TFC IEX. 0-T .0)WRITF (6,3C1) FX810740

3d FCRMAT ( 17H EXTERNAL BOOSTER ) EX AOO7SO
WPTTF (6,652) APF2 ,ML,4673,A5Z3 ,PA f X803760

652 FORMAT (//351- VALUE S OF BOOST CALL LIST / IX , 
- 

F X 2 00770
1 6tH DELTA V PAYLOAD A6A3 A5*3 FX RO)0780
(P AMA OX 8)10790
2 / 3K, 2F10.3,3F10.5,F10.2/) EX600800
TF(J) 6~ 3,654,653 EXRO0A IO

653 WRI TF (6,655) FXfl00820 —

655 FORMAT I 10X23 1- THRUST to) WEIGHT I NPUT I)  EY POOR3O
(0 10 660 FX 800$40

654 WPITE (6,657) FX RO1ORSO
— 657 FHM~ T( lox 1 3-) TIPUST I NPUT I) E)( 8)0860

660 TND=0 FX 6~(1flR70
PC = W I~PP(2 ) IX A flORRO
OF1VP = AP F2 FX RO0RSO
PAP = PA FW P~1O0O0
IFI P AP .LF. 0) PAP = .0001 FXP~ 091fl

6CC! P1=3.141593 FY ROO921)
ISP = CSTAP*1.5132.174 1YP00930
W RATI =DFLVR/ISP /32.174 ‘ FX)3t’)Q94(3
WRAT= 2.11228**WRATI 1Yl400950

MP= (WRAT*Mt—ML )/(1.2-- .2*WRA1 ) EXP0O°60
IF (JI 2200,2202,7200 rx 000970

22C2 F = Fl FX R0O9PO
(0 1’) 2201 FX RO)OQPO H

?2C0 F = (1.2 * Mp+MI )*O I FX8I1000 H
2201 IP = MP*ISPIF FXRO IOL0

IF ( 0--AM —1.0) 30-, 30, 35 FX Pr)1020
- 

~0 IN”) = 2 IX ~O1030
IF C TP P1r~JP .GT. 0 1 WR I TE I 6,90021 GAM FX pIl(340

• 90(2 FPDHAT ( 421- CAMMA lESS THAN I NOT PERMITTED. (AMMA = ,E16.6) FY R O 1 O S O
GO TQ 22 FY c)1060

- C TEST TO- nFTFPMINF IF . F IS INPUT (P TO BE FOIJN 0- ov IIr8ATICN FXR’11070
- ‘

. 35 IF (J) ICO,95,1CC 1X811 10)80
- - 55 F = FL FY RriL000

GO TO 1’)3 FX~~I1I011’)
IC’) FIMO = Fl rx 201111
1C3 100P2 I 

- FX~~fl1I?0
KKK= 0 OYfl )1ll 3fl

- 10-0 = 0 FXRO’I140
FL AMP C= .5*(1. +COS (PHI)) FYPI)1150
TKFXIT = .2c FX 8111 160
CT =OM—2.*TKFX IT vx rn,iiio

EPSC Psi 7 3 FXBO 1IR (3
uMA X (rf~~2.)**~~*pI FX8flhl Q0
PP= PC*FSYL C FXR O1200

- MCAS I= IFIX (CASFM+ .1) FX 811210
CAL L MA TL S(MCASE ,ICASEF ,PHO ,FTU,FTY,IND) FXFIOI2?0
IF (TN ( .NE. 0 ) On TO 135 - FX~~flL730
ICYLU =FS (JIT*PC *0 /(FTIJ*2.) EX~~O1240

HA 120



• C FX~~i112S0
ICYL Y =FsYLr*PC sr /(FTY*2.) CXRO)1260
TCYIT =A MA ’ll (TCYLU ,TCYLY ) EXfl’11270
IC = AMAX I (TCY IT, TH1N ) FX~~O12R0
A PT* ( 0/?, — IC — N i l?  I **~ FX QOI2SI
1*1-U =FSLJIT*PC *!~‘23* fl/FTU/4. FX BOL2Q’)
TA HY zFSYLC*PC *N 2i*D/FTY/4. 0X 8111300
TAHT =AMAX 1 (TA HL,TAH V) - OXfl fl l3L0
TA M =AMAX I (TEt H T ,TMIN ) FX~~11320
IF (N2.FQ. K123) (.0 TO 136 C~~ ’)I330— TEHU =FStJIT*Pr *N2 *fl/FTU/4. fXR01341
TFP4Y =FSV1 P*DC *Ps2 *fl/F1’Y/4. FX PiI35r~
TFHT =AMAXI( TF1-L ,TOHY ) FY R0)1360
101- =AMAX1CT FH T, TMIN ) ~XB flh1 70
CC 70 142 FX801380

-

- 
I’6 TFH = TAM FXROL3 PO
142 1 1001 = 1 rx811400

1427 CONTT”l(’E FX~~fll4l’)
PFPC = PA/PC rx r)01420
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ )*su./GAM * FY R’1143f )

I S0k1 (((AM+1. )/(04M—1 .)* (1. — (PEPC )**(((AM—1 .)/(,AM))) rX01146’)
FPT = 1./FPS CXfl’1450)
CFV = FIA”R ’) * SOPT (~~.*GAM**2/ (GAM ~~1.)* (2./ (r,AM+1.))** ((GAM+1.)/ rY ur)~~4f ()

— 

1 (0-AM—I.)) * 11 .—PIPC** ((GAM—1.)/G’IM))) +PEPC*FPT FX801470
JK = 1’)
23 = C/2.1 0YP1149()
IF f F 01 .11. 2.5) GO TO 308 rX nhIc’)o
(F = (OFV _ Pti/Pr*FPT )*FJ FX~~’15I1
(POlO = FPI FX ’-4’1j5~~)

• 15P CSTAO *CF/32.114 FY P’116~~1
AT = F/PC/CF CX POIS4’)
urXIT = F p T *A T ~X ”~~l 5 5 O
OF = SORT (AEX IT /PI )
PT = SOOT (~~~/P1)* (1. — O.4* (1./COS(PHI) —1 .))
(XLI = (PF—RT )/TAN (PHI)
FF10 = 1X11* TAM(B FTA ) IXPOISOI
R EF ( k E + P E L R ) * C O S ( B E T 4 )  EX~)fl 15101
*FFF =pFr**2*pI FY~~-11 h1()
IF (AEFF .01. AMAX *I .0O1) GO TO 3C 7 FX ROI’2 )

312 NFOSS = N77 * PP * fl*M21*AT FX~~’l(6~~0
STHRSL= N7R * PP * P.T**1.5
XCO PIE = P179 * PP * AT**t .5*(FPI—2 .5)/ S1N (PHI ) FXP~~1650
INSPP (= NPO * (FPI*AT) **,5 F~~Rfl1660
T1-IN IN= N81 * A T **,9 FY DOII ,7’)

SUM = P (**N83*Tp**N84 OX “01 H
X TN SLJL = rs182*AT* (FPI—2.5)/SINIPHI)*FSVLO**NR3*SUM FX 9OLISO0

I s(cSTAR/32 .174)a*N 95 F’~Rril1o0
NOZWT = PJA O SS 4- STHRSL 4 XCONE + INSPRG • THIN IN 4- XINSUI IX”0h71C)
1NFPN( 0. 0Y80 1721’)
01)4= SQRT(AT/PI) FX POI71O

S0RT (’~T*N24/P1 ) FX P11174’)

I F ( CM .0-F . 2 1)  ON = .P*R3 OX 811750
fY = ON — SQRT (AT/PI ) FXROI 76i O
(VS = FY**2 FX~~0I 77(3
IF ((VS .01. AT) tY S = Al — 1.0 FX POI7RO

HA 121 
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XI = SOPT (A1—EYS ) EX PO17°0
71 = SORT (CR3** 2 —flN**2)~~N23**2) EXR’DLROO
X2 = FXtT*Cfl$ (FIFTA ) + (RE i TKEXI T)*SIN(BETA) FV601810
XPN = X l • 7l+X2*PREL .L EXR)1l820
CC’ TO 144 FX001830

3CR INEl = S (XBfl(840
0-fl TO 307 FX 801850

3C4 IND = 10 - IX P01 860
3C7 IF ( IPRINP .GT. 0 1 WRI1F (6,305) AMAX,AE XI T,A T ,EP I FX 201870
3CS FORMA T (28H ERROP CALCULAT ING EXIT AREA /2X,4120.6) FX R’D1820

GO TO 22 FX 2011890
302 PM*X =01/2. FXPOISOO

= QM ~~~ / COS (BFTA) FXROI 9IO
X X = (RMAX—RT /COS (AFTA )) ~TAN (PH I + BETA) FX POLO2O
YV = XX *TAN(RFTA ) IX 801930
(INK = XX + RMAX *TAN (BETA) FX ROIQ4()
(FIR = CLMX* VY/X X (K 8)11950
RE = AA— DFLR— TKEX T T FX801960
A IX IT= RF*8F*PI EX RI’1970

3(3 JK = Jk + 1. FX 801980
IF IJK .01.30) GO TO 3C4 FXPO1000
(Pt = AE XIT/AT FX- P0)?000
IF C FP! .11. 2.5) 0,3 TO 308 FY 802(3lO :1
IF C APS (EPOLD/EPT —1.01.11. .001 ) 00 TO 311 1X8020?(3
(FOL D = ( PT  FXRO2O 3O
CA LL MP ZFX (GAM ,FPI, PHI,PEPC,CFV,IND) (XB(1204C)
PF = P F P O,*PC FV RC)2050
IF ( TN E~.NF .O) GO TO 9023 FX PO2O6O
CC TO 3(3 FX ROZ(37C)

311 RT = SORT (AT /PT)* (I . — 0 . 4* ( 1. / C C S C~~ 4 I) — 1. ) )  FX ~~O2 0R0 )
xx = (RMAX—R T /CO S (I3ETA )) /TAN(PH I + BETA) 1X802090
VY = XX *14N(AETA ) FX~~~?10)1
CLN X = XX + RMAX *TA M (B FTA) F~~RO2l1O
FlIP = ((MX*YV ~~XX FXR 0?121 H
TSP= CSTA R*CF/32.174 FX P0?llO
E X I T  = C I M X  FV802 140

-

~ CC’ 10 312 FYRO2l5O
143 CC PJT !NUF - rXA’)2160 H
144 AC X = PI*( .5*fl—TC—N117)**2 IX ~~2 170

AFAT = WAPD(10 ) FX RO7100
A PAT = (t.—ET A X )*AGX/A1 FX P”2I90
IF (A PAT .G1.AFAT) AFA T = APAT (X 80770’ )

(MASS C F  PROPEL L AN T FWI) 1-FAD FY8’)2210
MPFM = P1-OP *( ?.05*( D*.5—TFH—NLI4)**2 *(.5*fl/N2—TFH —N114) — !XR02?20

1 .5*AFAT*AT *p /PsJ2) — RHOP*VRFH FX8’)2230
CYA S S CF PROPEL L ANT AFT HFAI) FX802240

MPAHI PIOP* (2.09*CD* .5—TAH—N115 )**2* (.5*D/N23—TAH—P115 )) 1X 802250
M OAt- I = (MP4t~1—RH 0P*AFAT*AT* (.5*D /N23—TAH—N1L5))*FMPAH FXR0)2260
A = P1* (r/2.—1C—N117 )**2 EY Rfl2270

(MASS CF PROPEL L AN T CYL INDER 1X802280
I’P(V~ MP—MPFH—MPAH EX Rfl2290
IF (MPCYL ) 20C1,20C2,2002 EXRfl2300

20C1 MPCVI =0. EXR 0)2310
V KK ZKKK + 1 FX 802320

2CC2 ICVL MPr YI/ (RHOP* (4—AFAT*A T)) EX 20)?330

HA 122
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-‘ -- - - - - r -  - ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

18 = Mp *ISP /F IYr~O234 0
C FOP W AQ D HEAt’) WE IGHTS FXR”2350

IF (N~ — 1. ) l€ C, L )5,18C Fx8f12360
11 5 MFMSTP = N1*R140* TFH *(PI*fl*D/2.—E43*AT) FX8fl237t)

TMSUL = N4*M114*1.5702*(fl—2.*TFH )**2 FX P023)3’)
(0 TO 125 IX 802100)

IF’) SAV I = SORT (1.—1 ./(N2**2 ) I FX812400
SAY = ALOG C I 1.+ SAYI)/ (1.— SAY I ) ) FX P02410
MFMSTP = N1*RHfl*TFH*( D**2 * (.T854 • .3 92 5 / C N2* * 2  * S A Y I )  * FXRfl?420

• 1 SAY ) — N3 *A1 I FX~ fl2430
INS(1I=N 4*Nl14* ((fl—2.*TF~-4)**2*(.7B54+.3925*S4Y/SAY1/Ps2**2)_N3*AT ) FXPf1?441

12 5 IP~~SS =4.5*N 9*TFF’ *RHO * AT FXRO?450
TGN I TR = “110 * (L (VL +O/N2)*.d1166* (AFAT*AT)** .5 + P s i l  EY202460
Ffl)-’OWT= MFM STR + INStiL + IBOSS+ IGNITR + N13 EX8fl2470

r CYLINDER WFIGHTS 1X802480
P#FMSTC = PT *0 1-0* T(*f l  *LCYL FX802400

L INF O P,JIL7*N4*PT* (0—2. *TC )*LCYL ry Rfl2500
10-TM = P1117 FY 80251 (3
T C 1 A = P1 117 OX P1252-i
C Y L W T  = MEMSTC+L TN FR 4N21 F~~~C 2 5 3 0

- C AFT HEAD WEIGHTS FXRO2S4’)
T A ~-4 IA  = N IlS Fx01125c ()
T AH IM = 2.*TAHIA—T CTM FX 8O256 (3
or- = S Q # T (  l . 2 7 1? 3 * I PS C* A T )  ~x qn?57 ,’)
IF (N23—1 . ) 190 ,187,1 9C FX °0258~)

IE? M FM ST A = 4.*N22*TAH*p~,fl *( pI*D*D/2._EPSC* AT ) F~~8fl25°i
I?~SUL 4 = ~J4* T A H f A * P I * ( ( I ) — ? . *T A H ) * * 2I2.~~DN**2 /4. ) CYk11?600
0-fl TO )05 FY80261f)

ISO cAY 1= SORT( 1.—1 ./(’123**2 ) I
SAY = A lOG C (L. + SAYII/ (1 .— SAY I ) ) 0Y 80263’ )
Ps ’ (MS T A  = N22*T4H*RHO *(fl**2 *(~~7A54 + .3025/(N2 1**?  * SA Y T )* 0x80264(3

I SAY )—FPSC *AT) FX PO?6SC)
IP4SLJI A = M 4*TAt-4IA * ((C—2.*TAH3**2* (.7~ 54+.3925*SAY/S8Yl/N73**2)

1 —pI*DN**2/4.) ~YR17~,7O
155 RO SS = 4.* N3C 4 ~AH * RHO *1) X~ k~~~’I,ffl

511 AFT HDW = MEM STA + BOSS + INSULA + P133
P I S S I L F  WEIG HTS tX i1?7’~~’)

O r, 
~~ 

FO PSK T = ‘- 1 3 4  + 2.*M 35*TC*RHQ *0 +N36 *fl**2 *( (MAX*U1/P ~17* ( FYR 7)~~’
FOPSKT = N34 + N35*TC*RHO *~~*PI +N36 *fl**7 *( 0MAx *M L/ P13 7s ( ry~~ r)~~ -P~))

1 .21~~* (LrVI,fl/N21/fl+1 .))**.S +DIFS*PI*0*TC*RHO FY ’~~~ ’7 3 3
C (10 A F T S K T  = MIS + 2.*N 39*TC*QHfl*D**2+N4Q*fl**2* ((ML+HP/2.)~~N37 r X ~~ f l? 7 4r)

A F1SKT = “32 + Pl*Ps’39*TC*RHO*0) 4-N40*D**2* ((ML+MP/? .)/N37 1X I~~1?7’ ,)

1 * (.215* (LCVL •D/N23)/D 4 1.) )* *  .5
C TOTAL INERT W FIGHT t Y~~~~277)

M( = FOHCWT + CVI WI + AFT HDW + FORSKT +A FTSKT + P’ I C 7 WT • (KIWI
MPMF=MP +MF 0Y 8fl2711()

O RlPNfllI’ WFIGH T FX P P ? R 0 ~)
MR ~‘F + MI 0Y807810 —

C IALJ” ICH WEI G HT 0XR ~i2R20
MflC = MB + HP FX nh,281r)

WPAT1 = DEIVR/ISP/32.174 rX fl~)7R 4O
w#AT= 2.71228**bRAT (. Fx R’)285’)

MO = (WP A T—I.)* (?R) FX R O 2 R 6 O
C LA UNCH 11-RUST—TO—WEIGHT RATIO OX ~~ r1?R7’)

- OTMO C F/MOC FXPO?0R ()
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IF (J )2011,2011,255 EX RO7RO’)
255 F = FiMO *M0-1C FX RP2SOO

100P1 = LOOP 1 + 1 IX 802910
IF IAB S (F1MOC— FIMU )— .01 ) 2011,2011,2003 FX’402920

2003 IF (KKK— 4) 2015,2CC6,2006 0x 802930
2015 IF (L0f’Pl .GT.251WR1T116,RAORUN ) FX RO794O

IF (Lt’)O P I—35 1 1421,1427,252 lV Pfl295O
2CC6 IF( IPRINP .NF.0) WP ITE (6,2007) SDVI ,MPFH,MPAH,ISP,MP - (K 802960
2007 FORMAT (461- NEGATIVE CYLINDER LE NG TH,DFIIVFRE0 DELTA V = ,F I0, ’3, FX R12970

1 171- PROP IN FUD I-EAD, F10.5,17H PROP IN AFT HEAD,F10.5,/, (X802980
2 ~H ISP , (10.5,17 1-BURN OUT WEIGHT = ,FI0.5) EXR~~799O

INO = 7 FXROI000
CC) TI’ 2? EXBO3O IO

258 IF C IPRINP .01. 0 ) WRITE (6,2012) F1MOC EX PO3O2O
- - 

IND=5 EX 8013030
CI’ TO 22 FX 813040

2012 FOPMAT (45H UNABLE TO FIND THR UST TO WEIGHT VALUE,F1MfJC=,F10.5 ) 1X803050
2011 SPVI= ISP*32.174*AL OG (MOC/MB ) FX PO3O6O

LC0P2=L CPP2+l 1X303070
IF (.ABS(S0)V ! — O F1VR )— .0O1*DEIVR ) 2004,2004,2116 FX RI13ORO

211 6 IF (‘(KK—4) 2005,?0C6,2006 EX PI1OSO
2CC5 IF ((100P2+LOOPI).GT .90 .ANI).( IPRINP. NE.0)) WRITE(6,RAr)RtJN ) FX 2fl3100

-
- IF (LOOP 2+LOOP 1—l00 )142,142,2008 FY AO3IIO -

20 1(1 FORM AT (501’ UNABLE TO CONVERGE AFTER 100 ITERAT IONS,CELTA V , FXBO3I2O
I 110.3) FX803130

— 2C C8  IF ( IPRINP .01. C )WRITE (6,2010) SOVI EYRO3I4’)
IN I) = 4 FX 803150
0-Cl TO 22 1X 803160

2CC4 CON ’TTNUF FX AOII7O
SAY = P1-OP * Pt $(fl/2. —IC —N 117) * (LCYL +D*.51N 2 +fl*.5/N23)*2. Fx803180

P . = F/ISP/SAY oxqn3~~q3
C MOTOR MASS FRACTION FX813200

MMF = MP/ (MP + ME) fX~ 1j3210
SAW = (D/2.—TFH ) **2 *(D *.5/N2 —TEl-I ) FX POI22O
SAW I 1 0/2.— TAH )**2 * (D*.5/N23 —TAHI 1-X~~OI7Y)

C VOL UMETRIC LOADING EFFICIENCY FX Bfl324O
VOLL ?) = (MP/RHOP) /(PI *LCYL*(f3/2.—TC)**2 +2.09*(SAW +SAW I ) P 0X9fl3?50
PI-q=PHI$5-7.2557195 FKR0326)1
1101= F*TB FX803270
IMPWT = ITOT / MOC FX803280

MPA = MP OX 813291
IT = ICYL + O*.5/N2+DLF S+XRN FXRIIIO (1 

-~~

712 TMOTOR = NP 4 ME (K 80)331’)
I FC I E X  .NF. 1 ) 00 ¶0 713 0X013320
CFV A = CFV* FJ FX80 333 0)
ISPV CSTAP *C FVA /32. 174 FXPO334Q

71 3 QSUB = PSUB*100. EX POI35O
CP FI.L = 100.*PI4FLI FX~~O3360
FWHL T fl/N 2*.5 FXHfl337 ()
CASF WT z MEMSTR +MFMSTA+MEMSTC FX 803380
WTITCT INSUL •!NSUIA +IINFR FX 803390
WROSS = IPOSS + B OSS EX BO3400
WCON = P113 + N21+ N33 FX~ fl341O
FOACWT z FOI’DWT + F0)P SKT FX~~f l3420
Tu NIS = FORSKI + AFTSKI FX 2013430
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A FTA DW = AFTH O W + A F T S K T  FX 2fl3440
FUT = rnADWT+ MP F1- OXB~ 3450
CWT = (VLWT +MPCYL 1XB03460
AW T = AF TADW + MPA H (Y 0fl347Ø
Tt-— !K C = .3 FX 913480
IC = T T E C * 2 .  rX Afl3490
CP-~ = FOADWY + CYLW T + AFTADW FXRr)3500
IF I IPPINP .LE. C ) GO TO 275 - FXPO3SIO
CALL P40-F FXB03520
W P IT F (6 , 7 0 1)  EX~ l35 3O
WP ITF ((-,702)14P,F ,(F ,ME,FIMOC , TMOTOP,SDVI,CFVA, 1X 803540

I’ll , 1101 ,18 ,Mflf,TSP ,R8 ,MB,I SPV,A FAT FX fl113550
WPITF (6,703)fl,02 ,MMF ,IC VI ,PC ,VOLID,FWHLT,PAP ,IMPWT,X RN,PF, rx BI)3560

1 PFT A ,OLFS ,1T ~X R03570
w PTTEU,704) TB FXR~~3580
WPITF (6,705) MEMSTR ,MEHST (,M(M514 ,CASEWT,INSUL ,LINFP ,TNS IJLA ,WTITOI(x2c)3590
2,TSPSS,P OSS,WROSS,IGN I IR, EXRO3bOO
3 !C,NITR ,FORSKT ,AFTSKT ,TO MIS,N13,N2I,N33,WCCN, FX Pfl3610
4 ~fiAflWT,1YLw I,AOTA flW,CH ,MPFH, hPCYL,MPAI .I ,MP,NOZWT,FWT,CWT,AWT , ~XPfl362 )
5 T”1’ TO R FXB 36 30
W °ITF (6,706 ) ‘1114 ,TC IA ,TAHIA ,TCIM ,TAHIM,TFH,TC,TAH FXPO364O
WPTTF(6,714 P FTLJ,FTV Fx801650

71 4 FPPMAT(~~x,23 I~ULT IMATE CASE STRENGTH ,F8.O,2X2IHYIFLC CASE ST ’~EN0-1I-FY8fl 36h0
1 ,FS .O ) ‘X’Vfl670
WPITF (6,707)TM!N FX~~’)368O

107 FrRMA T (~~X , 4OHT HF ~ f”jI MUM A LLOWAI3LE CASE THTCKNFS S WA S , Fo .c/)EK MO3sqO
75’) w R I T E  (6, 7551 IX 803 703

WPITF ((,751)N81S5,STHRSL ,X (ONF ,!NSRRG,THTNI~~,XINSUL,NC7WT ,KPP1 rXp r371O
755 FrR~AA T (// 4X,6HMflh7 I0I EX 8fl372O

~PITF (t~,752) ‘)I3FII,PHO ,EPI,FP5C , AT FXP fl3~~1()
7~~? 000MAT (2X, 52H 8(11 ‘IAIF ANG FRI (NI RATTC TU OOA T A QFA OKPO374O

1/2 K , SF1C .5// ) FXP~ 3 750
151 FrLH~AT (2x,l7l~ MOVIE THRCAT EXIT INSERT T1-R flA T FXFKROI76O

LI T (ONF 1(’TAL TO TAL /6X,14f48055 STRUCTURE ST~ UC TUR O RFT 4INIEK~~fl3771
2~ A SSEM RLV INSULA IN WEIGHT LENGTH/2X ,8F10.5/) FXPI’37R1

70-1 FOPMAT ( 4X,22F~~r)OSTER SIZING DETAI l S , F K P” 3 7 ” )
I - 5X ,71-WFICHT! , 20X i~~PflI 8 ) O

2,IL HPFPFrW ’IANCE,l’X ’INTERN ,,I BALLISTI CS’ ) ~X °I’3~~I1
70? F0PMAT(~~X ,12HPROPF1IA PJ1 ,FiO.2,5X’THRUST ‘,Fl0.2,5X’CF’ ,Ox, Fg.3FX1’0302’)

1/ -

16X ,I2HIP~FPTS ,Fl Q .?,5X’THRLJST/WT’ ,FtO .2/
26X , 121-TOTA L M OT~~R ,010.2,5X’DFLTA VT ‘,FlO. ,SX’C F VA ((JIJM t ,rq .3/rx r~0-~~s’)
36X ,121-PAYIIIAD ,F1Q .2,5X’f TOTAL ‘,F10 .2,5X’BLJPr TI ME ‘,F0 .3/FYPfl3R6~)
46K ,12 l-IL AUNC1- WT ,F1O .2,5X’ISP DEL ‘,F1O.3,5X’BUP~ RAT E ‘,F0.~~/FK~~”O7 1
56X ,12 1-PUPN CIT hI ,F10.2,5X’TSP VAC ‘,F1O.3,5X’PflRT/1HP0AT ’,FQ .3)FX~~fl1RR1

7C 1 F O P M A T (  5X,ICt-o )IUFN5IOPS,1 7X,SHPRESSURFS ,15x,13HMISCFILAN FflUS / F Y R f l3 c~~~’)

~~Y ,l2HDIAMETER ,F10.3,5X’DESI GN ‘,FiO.2 ,5X’MMF ‘,FQ .4/EXBOIOOI
2~~)’, 121-IT CYL ,r10.3,5X’C HAMR ER • ,F 10.2,5K’ VOL LCAFIN 0-’ ,F9,4~~~ XR039~~O

36X,l2t-41 T FWP HEAD ,Ol0 .3,5XIAMBIENT ‘,FI0.2,5X’(I TCT )/WT ‘,F9.2/FX8fl3920
46K ,I2 HLT P107711 ,FI0.3,5x ’E XfI ‘,F10.2,5X,12 1IPC7 CANT ANG , FX PO3QIO
I FR.2 /6X,1OHSXIOT FX TN , 1YP 11394C1

5 FI?.1/~~X ,Sl’1flTA1 LT ,FI4.1) 1X 8fl1050
7(4 FCRMAT( 14X ,~~p )-BREAKDOWN OF CHAMBER DESIGN ,ISX , 9HM~ T FRIA L ,3f~4/ FIRfl’060

127X ,42MFOPWARD CYL INDER AFT TOTAL /SX ,7HWEIGHTS) FX~~r)397(1
7CS FnQM A TC~~XL41 - STRUC TUR F ,4F17.3/ FX POI9BO
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16Y ,14H IN SULATION ,4F12.3/6X ,14H BOSS ,F12.3,12X ,2F12.3/Ex 803990
26X ,141- IGNITER ,F12.3,24X,F12.3 / FXPO4000
36X,l4t- SK IRTS , F12.3,12X,2F12.3/ 1X804010
46Y,14H CONSTANTS ,4F12.3/6X ,I4HTOTAL CH AMBER ,4F12.3 f FKRO4O2O
56X,I4HP RO PFLLA ’-JT ,4Fl2.3/6X,14HNOZZLE WEIGHT ,36X,F12.3/ FX804030
65X ,I5HTOTAL WEIGHT ,4F12.3) FXRO4O4O

7C6 FORMAT ( 5X,ICHTHICKNFSS /6X ,IOHINSULAT ICN / 11(204053
l6X ,411 AVG, LOX,3F12.5 /6X ,4H MAX,22X,2F12.5/6X,4HCASF,10X,3F1.2.5) FX~~1406O

275 SCWT =C hRN+TGN C TR/2. +MP)*FACTCR EX Pr)4070
WM (=CA SEWT +WBOSS+TOMIS FYPO4OPO
WM=TMOTOR EX 804090
P~CZW TX=Nfl7WT FX804100
MPX= MP EXBO4 I IO
CA SEM X=C A SEM EX PO4I2O
VPI =WT TTOT /N 4 FX 804130
(11-81=2. * SORTIAT/PI ) EX 804140
P1)17 I=RT/COS ( BETA) EX 804150
Mp= MP*FACTOR 0X8O416r)
MPM F= MPMF*FACTO R (1(804170
21K IT = FRI * AT / 144. FY-8O4180
PTHVAC = F * ISPV / ISP Fx PO4l~~-9
PTHVAC = BT 1-VAC * FACTOR FX RO4200
P1K 11 = BEX IT * (ACTOR (1(804210
PISPV = !SP V (1(8)14220
PCOW P = NP FXRO4?30
CPr’PFB = HOC * FACTOR F1804240
(PIPER = MF * FACTOR EXPI142SO
RFTI ) P N EX~~r)4260

22 IF C IPRINP .LF. 0 ) RFTURN FX Bfl477O
WPI1 F (6,12) I”lf) FKR042R0
WRIT FC 6,652) A PF2,ML,4613,45Z3 ,PA FX8fl4200
WR ITF( 6,PADPUN) FXP0)430r)
R[TIJ°N EYBr’)4110

135 IF ( TOP INP .LF. C ) RETUR N (K P04320
WRITE (6,36) MC45E EX Pfl4~~30

36 Ff’RMAT (26)-4 ERROR IN SUBROUTINE NAILS ,I5) EY204340
QFTU PN FX804350

Q123 IF I IPRI1~P .11. C ) RETURN EXRfl4360
- 

W R ITE (6,9024) CAM , (RI, PHI EX804370
9024 FCPM*T( 16)4 ORPOR IN Nfl?FX ,3F20.6) FX~~fl41P’)

• RF TUPM FX~~O4390
fNfl (K P04400

SUBROUT INE PROPXX (TFLV ) PPYXOO1O
(OMMON /IOVPFR/ ROrJWP,B ISPV,BTHVAC ,B(XIT,SUSWP,SEXIT ,BfAP, TA, P P X X 0O2 O

I WTINIT,OROPST,UROPEB,KIZ,2A5 ,ZAS,ZAC,103,EXTRAIS7 ) PPXXOO3O
COMMON /FAILUR / KFAIL P01(1(0040
COMMON /PRINTRf IPRINP ,KT !MES,15 (5) P01(1(0050
OC1MM0N /CMOPT/ I4 (4),KRYMOI,I2 (2) PPXXO’)60
COMMOM/ SLJRVD/ INO (10),IBLJST ,BA SEWT P01(1(0070
COMMON /A000N / SPPWF,CONS,FFCL8 ) PPXXOORO
COMMO N /L000XX/ IOOPPJ,CFNSAV,WTSAV ,WSSAV,SLSAV PDXx0000
COMMON /FXT RJ/ISKIP PPXX OLOO
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CCMMCN/SFP~)WR / SP (48) P”XK0I1O
FCUIV AL (rICO PPXXO 120

1(SPI 1),WTSP ),(SP( 2),VI’ISP ) 001(1(0130
(PM M C’N/CCOFXX/ 11 (16 ) ~PXxO14O
COM MON /OJBIOK/ RJ (50) PPXXO 15O
C~~MMCPiI~~A~ FP~ K / AMA(H 1,A , ALT I,G 4MRAD , ACCN , ACCI, C’)C, C, SRFF , PPXKO16~)1 A C W T , ALFA, CFNREO, flEr~, CLALFD PPXX IITO
C !MENSICN S(CTL(3), SA DIL (3 ) - PP1 (K’)LFIO
FIM FN S I FN SAV4 ( 14), AM SA V( 141 PPXXOL 9’)
ECU IVAL (MCI ( SCI)II( 1), COINI ) PP~~~O ?O O
EQUIVAL ENCE C AM SAV (1), AMACH I I ~PXXO2 1O
CCM MI P1 /INOAIX/ HP°(22), HP °PXXO7?0 - :

CCMMO’1 /PJDATA/ COINI, CLA LF,WT INLT P0Kx023()
C CCDEX X EXT ERNAL INTEGER A PRAY POXYO24O

FC U IV AL E~!CF PPXXO25O
1 (1 1 1  1) ,K I’-ln P ,(II( 2), INLET 1 , 1 1 1  C 3) ,I SI iF I ,C II ( 4), NOO P I,  PPXXO 260
I I T I ( 5),KSIJS ), (11( 6),KFM ),(II(7),IBSTIN) , PPXXO27O
7(TI(1 3 ),IFx ), (IT(14),NPAS S ),(tI(15),PsIOUT ), (II (16),TXX1 1 PPXXO2BO

0-~~’-’MPI /PJ FAT / CF~’R0,CFNFT ,A 543,A6A3 ,ACA3 ,SFC,BflSThT ,BCSTLT, P~ X X 0 2 90
1 P(ISTPP P01(1(0100

C IM E 1SION PJ~~A ( 9 )  P P XX ’ ) I IO
ECI~ 1VA1 r~ CE C R JSA (l ), C rNR Q ) PP1(1037()
C~ MMflN /TRA JX ~ TRSA ( 10) PPYX(133 0

rTM FN SIr ’r- SAV L (~~C), SAV2 (1O), SAV 3 (9) P~ XxO340rnMMrN /F XTFRM/ AP (20) 001(1(0350
FOUIVA L (t-C ( PPxxO36~)

ICA’ ( 1),PLIT ),(AS(2 ),PLFK ),(AR ( 31,03 1, (AP( 4),PANG ( I, PPXKOI7O
?(AP ( 5),WTTflT ), (AR (6 ),XLTOT ),(AR ( 7),VL ),(AP( 8 ),VFCP I, 2PXX038’)
3(AR( 9),DFLVI ), (AR(1O1 , PLMASS),(AR (11),AR SURF), (AR(13),PAYIM) PPXXOIQO
FOI JI VAL FP”CC (AP (ic ),COM L T ), (AR (20),CFSTOR) 001(1(040’)
COM MON /TPJOTA / POINT(IC,7 ) P~ XXO 4li
CCMM ( N /C,I’~ I’L/ WAPr)(78)

O ICA P F I CALCUIATF ANG LE OF ATTACK PPXXO43 ()
O I(A I F = 0 U~~F INPUT ANGLF OF ATTACK 00xX044()
C ~EWPT = 1 POINT IS ~‘Eh ,1NITIA L IZF PP 1(X)145 ()

C ‘~FWPT = () PC JM T IS NOT NFW,BYPA SS INT IAL T ZAT ION PP1 (1 (0460
CrMMCN /IPR flP/ INfl ,IMI N ,NEWP I ,IRJOIJ T PP 1(X047J

- 
CrSMMON /SUSD AT/ TX (44) 0 0 1 ( 1 ( 04 8 0
E0!JIVAL EP~CE PPXX 049’)

1 (TX t 22),X FMP) ,(TX(24),WFMR),
9(1xC33), SUSLI ),(T* (34),SIJSWT ),(TX (35),FTUS ),(Tx (36),FTYS 1, ~ ‘XXfl 51 ’)
1 (11(131), SMIT ), (TX (38),SMWT ),(TX(39),FM T1 T ), (TX(40),FIISARL) p px * , c 2 ’ )
CrMIAP,4 /EXXP J/ FX( 4R) 001(1(0530
F0 (IIVAI FNCE (Fx (?1),WP JJ,(Ex (213),xRJ) PP1 (X054’)
0-A lA xSPP , XflP ,XSDP ,ZRJ,XS qJ ,XRAM ,XROOST/4HSPPG,4HORCC,4H0000, PPK1 (0550

I 41-PJET ,41-RJSS,41-FXRJ,41-BSTR / P~ X~~OSf ,()
C 1 1 (1 1 )  0 NO M OI OP CC HACK P PX 1 ( P~~~70)

O 11 (11 ) = I H ACK MrI AN D CC DATA PP1(X0’58O
LILY = ppxx’)sq()
KFA It = 0 PPXKOF,00
KT IM E S = 0 P PX X O 6 1 O  —

1 1 ( 1 1 )  0 PPXXO6?O
C CC NOT C 1-AN 0-E 114 POlK 0630
C III 10) = I P~~X X O 6 4 O

‘-(UT = T O P  I~ ’P 001(1(0650
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I
IF C IP R INP .LT. —1 ) NOLJ T = 0 P01(1(0660
P10-FrI = 0- PPXXO 67O
INC = () P01(1(0680

CAN T = h~~ )( 171 ‘‘1(1(0690
TRUST = 0 P01(1(0700
IF(K INC .LT .4C) GO TO 10 PPXXO7I0
TF (NPASS .01. 0) GO TO 129 PP1(X07?0
NFWP T = i - P P X X 0 7 3 O

c PPXXO74O
IPSTIM = (I PPXXO7SO
lIC K IN) .E. 50) ~ O TO 6C “1(1(0761
OP 4’4 l=1 ,NO flP PPXXO77O

444 I’~O( I I = 0 PPXXO78O
11411 = 1 PPXXO79O
ISK IP = 0 PPXXO 800
1 11 IS IIF .CT.I) GO 10 110 PP1(1(0B1 ()

lCD SUSLT= (XL TO T —0111)12. PP1 (X0R20
WTTUI = PLMASS*3.0 001(1(0830
IF (LflfIPRJ.GT.0 ) SUSI T = SL SAV PPXXOB4O
IF (Lfl’)PRJ.GT.O) WT TOT=W TSAV PP~~X0

RS()
AR( 19) = SUSLI P P X X 0 8 ~~0

SI 1010 = SLJSLT PPXXOR 7O
CO TO 110 PPYX O RRO

129 I F( K INC .GF • 50) 00 10 60 PPXX (IRQO
IF I K IND .FQ. 42 1 RETURN P01(1(0900
(,r TO 130 pPxxoo 10

132 CALL S(IJCER 001(1(0920
f F  ( KFA IL .01. 0 P RETURN P01 (1(0930
GO Tn 133 001(1(0940

11 0 S (JSWT= (WTTn T —P IMA SSP/3. 001(1(0950
IF (I000RJ.GT.O) SUSWT = WSSAV PP1(10960

A P C I ~~ = 0111 001( 1(097 ’ )
S~~T0L 0 = SUSWT P01(1(0080

130 WISP = WITOT*SPPWF 001(1(000)1
PLFX = PIMA SS + WISP + ARSURF PPXKI100
I F (KIND •F~Q• 42) 0)1 TO 132 PPXX1OI’)
IFIKIN D .F Q.44) SUSIT= (XLTOT—PLLT) * •7 P~ X 1 (LO?0
IF (KIND.F0.44) SUSWTz(WTTOT— PLFX) * •7 P01 (1 (1030

C SUPPRFSS OUTPUT IN SUSNA S PPXX 1040
Nf!IJTN = NOUT 001 (1 (105’)

- l-!OIJT 0 ~PX1(1O6’)-
(All SLJ SNA S P01 (1 (1170
NO UT = NPU1 N
IF C X F A T L  .01. C P RETURN opxx~~o ir~

I ’3 IF I INC .NE. 01 GO TO 25 - 
PPXXI1O ()

NPASS = I PASS + 1 PPX~~1j1O
1 31 CALL PROPRJ P01 (1 (1120

TF (K I~JflJ*JO .44) 60 10 137 001(1(1130

- PrSTIT=0. P01(1(1140
POSTWT=0. P01(1 (1150

- PT CONT INU E P01 (1 (1160
(OMLT=PCSTLT PPXXIITO
N(FN NCFN + I PPXXI1 RO
CFNNFW = (FNRQ P01 (1(1100
IF (‘-‘flLJT .PIE.O) WR I 1E(6,993) WISP PPXX1?00

HA 128
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953 FCRMAT ( 1OX2OHSFCONDARY POWE R PKG , FI0.1 PP 1(X 121O
IF C K FA IL .01. 0 ) RETUR N P01(1(1220
LF (I’-’fl.NF.O I On TO 25 PPXX1230

- - 
IF (PJPASS .01. ‘50) 00) TO 35 P01 (1 (1240
IF ( !F X •?~E . 1) WRJ = P~~X 1 (1250IF ( 15I7 1.F0.1) WTTOT = PLVASS 4 ARSURF+ SLJS WT + ROS IWT • ~iRJ PPXX1260

1 + W I I N L T  P~~~X 1270
IF ( IcIZE .FO.l ) WT cP=WTT r 1 T * S°P~ F P~ X K128’)
IC 1 IS 111.10.1 ) WTTOT = WTTO T + WISP PPX1 (l?90
Pt FX = PIMASS 4 WTSP 4 ARSURF PPXX 1~ 00
III IFX.FQ .I ) 00 TO 20CC P0 1 ( 1 (1 3 1 0

~~SFbT WT TOT —(OIlS PPX 1(1320
CO TO 200 1 PP1( 1330

2 C C O  ~ASF WT = WTT fl T —~~CSIW 1 ‘‘1(~~134O
20C1 AMACI- L = 00) INT l 1,2) PP1( 1(  1350

0= 0 . 7  * A M A C H I* A M A C H I* RJ ( 3 4 ) 001 (1(1360

• A C W T  = BASFWT — FLJSA RI*POINT (1,6) PP1(X 1170
co~~F = AP (12 ) PPXXL30 0
A = 49.02* SQRT (PJ (~~3) PPXX139O
ACIN = “INT ( 1,3) P~ XX 1400
A CC I  = 00 INT l 1,4) P0 1 (Y  141’)
A L T I = PCI N TI 1 ,1) 001(1(142’)
(AMPA ’) =P’)I~~T (I,5 ) /57.29578 PP~~1 (L43C)
A P (jf- ) = A M A C H I  PP1(X1440

= Al TI PPXX145)
NIISPT = I PP1(1(14,Y)
0-All XACP HA I ‘-JOFSPT ) P01(1(1471
IF ( K FA f t  .01. 0 ) RFTUR N 001 (1 (148’)
CF~’PQ = C~~~~RF0 00 1( 1 (1 49 1
RJ (25)= A IOA * ’5 7 .~~05P P~~X Y I 5O)
IF ( ‘IflUl .01. 0 P WR I TF (6,91) CFNREQ,RJ (25) P°X~~1S11

SI FC PMAI C1 11- ~ 1 (A IPA PATA ,10X , 9I-ICFNI~EQ = ,F10.5,3X, 81-A L PHA = ,FII .5)PPXXIS?3
IF (IBUST .F Q.1) PFTUR N ~°~~~1530 —

1F (NF WPT .EQ . Li GO II 133 ~P1 (1(154O
FPX= .00 3 PP1 (X1S’51
t:(F=CF ’-’RQ — CFN FT PPY~~156O
IF (NOUI .NE.0) WR ITF (6,1257) DCF , CFNR Q, CFNET ~°1(X157 ’)

12’7 FOP MA T ( I 5X2IHCFN ITF RA T I CN M ISS ‘S , (10.4 , 201(1 (15130
I 1 0x151-4R FQU IRF C CFN IS , 6K , F 10.4 / 41x, 001 (1 (150 (1 •1
2 5X 1~~HAVA ILA RL ~ CFN IS,5 1(,F10.4 ) PP1(X 16’))

- f F ( APS( CFNET/CFNRQ — 1. 1 .11. IPX ) C.O TO 113 3 0 0 1( 1( 1 6 1’ )  :1
CCFN EW = POF P01 (1(16?)
T F ( N C F N .C.T .I) CFN FQ =CFN 1 IO—D CF O L D* (CF N N FW— CFN O LD ) I PP~~~16 3’

I ( DCF P~IEW — flC F0 lD)  0 0 1 ( 1 (1 641

1l~~? Fr °”A T I/5X 141-PPFPICTIC’N NO. , 110 / 19X ,5F1 0.4 I P PP1 (1 (t’,5’)
IF C ~1CUT .ME. 0 1 CAll PAGE
((P11)1 0- = CFNNEW ~°K1 (l67C
C (FCLC = f lO FP~IFW ~P1(~~1 68’)
Cr Tf l  133 PP1(X 169~

113 3 CI’NTTNUF ~~ X~~1700
C ‘fltJT .NF. 0 ) CAL L PAGE ~~ 1 (X1 71O

CAL L PJhT ~~ 1 (XL7? ’)
NOIITSV = NOUT P PY Y  1730
IF C IP RTNP .11. C NOUT = 1 p01 (1 (1741

CC 331 17= 1 ,9 PP1(~~I 750

H A  129

A



— 
3’I SAV3 ( Il1= ~ JSA (Il ) P~~XXl76’)00) 332 11=1,10 P01(1(1770
332 SAV2 ( 1Z )=TRSA (IZ ) PPXXI780

- CO 333 17=1,50 PPXK1790
- 333 SAV 1 (IZ )=PJIIZ) P01(1(1800
- 

00- 383 17=1, 14 P01 (1 (1810
- 3E3 S A V 4 C  Ii) = AM SAV (I 71 PPX1 (1R2~

DO 796 IZ=1,3 -

- 796 SACIL I l l )  = S (DIL II ?) 001(1(1840
CAL l SURVEY P01 (1 (1850
CO 797 17=1,3 P01(1(1860

757 SCOIL (Ii) = SAf )IL ( 12) P01 (1(1870
00 387 Ii = 1, 14 001(1(188’)

3(7 AN SA V (T2 ) = SAV 4 (17 ) P01(1 (1890
Cr) 351 11=1,9 P01(1(190’)

351 RJSA ( 17 )= SA V 3 (Il ) 0DXK1Q1 ()
CO 352 17=1,10 PPXXI92O

- 
352 TP SA ( I? )=SAV2 ( ri P  001(1(1930

DO ’ 3 53 I l=1,5C 001(1(1940
3 6 3  RJ ( Ii 1=SAV II Il ) P01(1(1950

= POINT (I,2) PPX1(1Q60

- 
0 = 0.7 * A M A CHI * AMA CH 1 * RJ (34) P PXX 197 ’ )
AC WT = RAS EW T — FUSAB L * POINTU,6) PPX1 (IQRO
SP EF AR C 12) PPXX1°°0
A = 49.C2 * SOR T ( RJ (33 ) 1 P01 (1(2000

- 
ACCN = POINTI 1, 3) PPXX2O 10
ACCT = POINT (1,4) ~PX1(2’)20

- 
A t T1=PO 1NT (l,1) 001(1(2(130
CttMR A C=P P I NT ( 1,5 )  / 57 .29578  P0 1( 1(2040

- A PI 161 = AMA CH1 001(1 (2050
- 1-P = A L I1  PP1 (X2 0 6 0
-

- S(JSWP = FUSAPL P~~1(1(2070- BCANT A = CANT PPXX2 (IPO
7 A 5  = A S A 3 PPY1(~~ t)Q()

- 7A6 = A6A 3 P01 (1(2100
ZA C = A CA 3 P01(1(211’)
70-3 = 03 001(1(2120

- KU = KIND P01(1(2130
- • IF I KF A1 L .61. C I RETUR N P01(1(2141

Ill If’~fl .ME . 0 .flR. (IRUST .NF. 3 .AND. KSUS .10. 1)) RETURN D P Y Y 7 1 S ’ )

— - IF INEW OT .E0 . 1) 0.1) TO 131 001(1(2160
KT I M FS = 1 PPX1(2170

C CUTOUT FINA L CATA P
~ 1 (1 (219O

215 FCR MA T ( tHu 001 (1(2100
IF (I~OUT .01. 0 1 WR I TE 1 6,7006) PP1(X?200

- 70C6 FOR14AT ( P1H SUMMAR Y OUTPUT DATA ) P~~~Y2210
(TYPE =KIND —40 ~PX1 (7?20

- IF I ITY P F .61. 4 P GO TO 2204
- GO TO (200,201,202,203),ITYPE PPXX2240

22C4 IFINOUT.CT.0 ) WRITF (6,22051 PP1(X2250
2205 FORMAT I 1X ,2CHTANDEM ROCKET RAM JE T II P P P1(X 2 26 0

- CC TO 21~ 
PP1(X2770

2C0 IF (NOUT .01. 0 ) W~~!TF (6,204 ) 001(1(2280
2C4 FOR MAT (24H INTEGRAL ROCKFT RA N JE T I I)  001(1(2290

- - CO Tfl 216 PP1(X2300

- - 

HA 130 

J



2Ct W PITF (6,205) P01(1 (231’)
20-S FORMAT I 141- CLJCTEC R1ICKF T II I P01(1(2320
716 TEl ISIZF .FQ .2) XLTOT = Pill +SISLT + ROST IT 

- 

P01(1(2331
I F I NCUT .LF. 0 I GO 10-’ 9493 001(1(734,)
CE’ TO 710 P~ 1 (1 (235fl

- 2C2 WPITF (6,206) PPXX2~~60
206 FCRMA I (24H EXTE RNA L BOOSTED RAM JE T //I PP~~~2370

0-f’ TO 217 - P PX X 2 3 8 0
2C3 IF I NOUT .GT. 0 i WRITE (6,207) PPX 1(?390
2C7 FOR MA T (  17H U~’JRO(1ST Fr) PAMJFT 1 /)  PPXY240 ()
2 17 III ISIZ F.F Q .2 ) X LTO I = PILl +$1S LT . xRJ PPxx2410

- 
710 Cfl~IT 1NUF PP1(X2 420

IF I NOUT .LF. 0 1 0,0 TO 8493 P0 1( 1(2430
K TC K = 1 ~~ 1(X2440
IF I K I C K  .61. 0 ) on 10 (453 PPXX2450

2~~5 FO R l - A T I S X ,I3HINLET WEIG HT ,F9.?,13X,L3HINLFT DRAG ,FI0.5) P01(1(2460
211 FOR MA T (22X ,61-WE IGHT,4X ,6HLFNG TH / P 0X X 2 4 7 0

15x,1~~HPA YLflAfl ,F 9.1,2X,F9.3 / 001(1(7490
2’5X ,13P-~~EP fl SUPFACFS,F9.4,/ PPXX749f)
35X ,13H 2Mr) P P A V A C - I  ,F9.4 ,I PP1(1(2500
45X,131-1 F1JFL MCM I BAY , F9.4,2X,F9.4 / PP1 (X25I~)
55X ,IIHSUSTA INF P ,F9.1,2X,F9.3 1 PPXX2S2’)

212 FflPI~A T l 5 X ,I31-CPMBUSTPR ,F9.t,2X,F9.3 I PPXX253O
213 FrR~’AT( 5X , 131-ROOSTER ,F9.I,2X ,F9.3,2X13HPRCPE1IANT W1 ,FIO.2) PPXX2S40
214 FOR MAT ( SX , 131 - TOTAL ,F9. I, 2X , F9. 3 I P ° XX 2S S O

8451 Cfl’-’TINIJF PPXX 2Sb0
P7= 0-OMI T ~

P1 (X2570
1 F(KIN I ) .F0.44) COML I=XR J PPXX25RO
CALL T IL I- IP PPXX7SI(1
CCM L T= 8l P01(1(2600
(A ll (DINLI 001(1(26 (0
III l i P  = I PP1 (X.’Ô?’)
Ir ( K lNr .~ Q.42) 0,0 11) 7CCI P01(1(2630

- 
APtA =X S PJ P~ 1(~~?6~~)
IF I £.IPUT .N F .  0 ) 0- ALL PAGF P01 (1 (2650
0- A LL SIISMA S
IF I N(’LT .NF.  1) 1 WR!T1I6,993) WISP
IF I K F A TI .0-I. C) P PFTURM P P X 1 ( 2 ’ -~ ,0

CALL Qj
~’I~S

IF I IP-JC .N F .fl I 0,1 T~ 7000 PPX~~270()
SIC = Pit 7)*RJ ( I5 )*ACA 3/C FNE T P°1 (X771)

71C2 A A A = F ’ I J -

C ALl 2J~~T
IF ( 1110- .N’- .01 Go Tn 7CCC 001 (1(7740
T~ 1~-x . FU.i) 6” I’~ 7C03 P01 (1(775)

7C(4 AAA = X ~ rnS T PP1 (~~2760
T~ ~ r~n .~~~~. 44  P C A L L  PA GO  P 0 1 ( 1( 7 7 7 ’ )

T F I f r I N r .F .44) 0-41 1 RflflSTlr )F1v1,PAYLD, A 6A3,ASA3 ,fl,PCSTOP,RCSTWT , P01 (1(7790
1 P’~STLT ,l’.lIi ,CQ NS) E’0XX2790

IFI INfl.l - f . O )  Gf~ TI 7CCO PPYX2RflO
ICI V T 0 00 1( 1(2 810
C F N~~P * V = ( Fl-’R’) PP 1( 1(7 Q 7 ( )

WTSAV = IT T O T

SI SAV = 50511 P01(1(2940
W~~SAV = wTT CT — P C S T W T  — PLMAS S — P.RS IJP F — WISP PPXX,.~50

HA 131
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I~~ C NC (JT .FQ. 0 ) RETURN PPXX2R6O
C PRINT M ISS ILE SCI-EMATIC PPX1 (2S70

CALL PtCF PPXX2RRO
WP IT F(6,R2211 001(1(2990

8221 Ff101-All III 51(,25 HMISS ILF SYNTHESIS SUMMARY /1 ) P01(1(7900
W RITF (C-, 810C ) WIld , XLTOT P01(1(291’)

RICO FflI-I MA T (  15 1( 9 1-T OTA L WT= ,F7 .1 / 151(9 1-T OTAL 11 ,F7. L ) PPYX 2 920
WP ITF (6,R1iO ) C POIN TII,ICP , 10=1,7 )  001(1(2930

8110 F~~ 1-A T ( /15X ,I4HOFSIGN POINT =,F8.0, IH/,F4.2,IH/,F4.2,1H/, PPXX?940
1 F4.2,1M/,F6.2,LH/,F4.2,IH/,F5.0 II ) 001(1(2950

N C F S P T  = 1 P01(1(7960
CAl l XF tL PHA C NDESPT ) P01(1(297’)
WP1TF (’~,86E~~P PPXX2QRO

(6~ 6 FCRMA T( Il/I ) PPX1 (7990
WP ITF (6,8111) AR SURF 001(1(301)3

8 111 F C W M A T (  711( 13 1- W T ( W + T ) = , F6. 1,4H II PPXX3 OIO
I coy , 3!...... .. I 61X15H............... ,13X 1H. ,7X1M . I PPX1 (3020
2 6CX IH., 14X 114 ., 12X1H.,BXLH. ) 001( 1(3030
W PITF (e~,81l2) 001(1(3040

8 1 1 2  F C PM A T (  39X , IC1-.......... ,
I............. ) PPXX3060
WR ITF( 6,81131 03 P01(1(3070

9111 FPRMAT I 35XI1- ., 13XIH .,18XIH.,27X21-.. I 341(11- ,14X1l~., 181(11-., 001(1(3091)
1 26X3 H. ., ‘51(51-41)3 =, ~~~~ P 001(1(309’)
SIISWX = UTTOT — RCSTW T — P I MA S S  — A RSURF PPXX3 100
SPCX  SR FF  * 144. PPXX3II0
W R I T E C 6,81i4) PLLT,SUSLT,BOSTII,SREX ,PLMASS ,SIJSWX,BCSTWT ,4CA3 PPXX3I2O

9114 FflPP’AT ( ~3Xl P.,2X4IlLPI= ,F 6.1,3XIH .2X,6H1SUST= ,F7.L,3 X5H....., P01(1(3130
I 4X5 1-l Bflfl ,F7.1, 4X2H ..2XIH., 5X5H43 =,F7.1 / P~~XX1I40
2 331 (11- ,2X4H W PL= ,F 6.L,3X1H.2X,6HWSUSI= ,F7.1,3X5F4. ., 00 1( 1 (3 15 0

3 41 (51-WB (1O=,F7.I, 4X2H..2XIH., 5X51IACA 3= ,F7.4 I P~~X X 3 1 6O
W PI1F (b,8115 ) FIJ SAR L ,Rfl$IPP ,ASA3, 46A3 PPXX~~I7(1

9115 Ffl1~M 1lTt 3’X 11- .,15XlH.,2X 6HWFLEL ,F7.1, 31(51-....., 4X5HWBPR= ,F7.L, P01(1(3190
1 41(2P-..,?X1H. , ‘5X5HA 5A 3= ,F7.4 I 341(IH ,14X1H .,IRXIH., 021(1(3190
2 26 1(3 1- .  ., 5 X 5 H A 6 A 3 = ,F7.4 I 36X1H.,I2XLH.,I8XIH., 27X2’-4.. 1 P01(1(32(V)

W P I T F C 6 , 8 1 1 2 )  PPXX 321’)
W P ! T F ( 6 , P3 11) 001 ( 1( 377 ’ )

? 9311 FCRMA T ( ‘~‘OXi1- ., 141 (11-., 12XIH., BX1H. / 6IXISH............... , PPXX3?30
1 131(11-., 7X 1H. / 90X8H......,. I PPXX324()

- AC X= A C A 3  * SPEF * 144. 001 (1 (1250
WPITF (6,8Ii~~) A CX ,WT INLT P~~1 (X3260

81 1 6  FC PM A T (  I/I 661(71-C . AR F t~= , F7.1 I 66X7HWT.INL= , F7.l I/I ) P P 1(X3~~7’)
PFTIJPN P01 (1 (3290

7CCL LA A= X ~~PP p p1( 1 (3 7o r~
- CALL SCUCFR P01(1(330)

IF I KFAII. .61. C P PFTUR N PP~~1 (331O
(Al t CR0-ES P01 (1 (3320
T~~~I INI).IIF .0) GO TO 7CC O P P 1(X 3 3 3 ’ )
SFC = p J ( 7 1 * R J ( 1 5 ) * A C A 3 / C FP4E T PPX 1(334 1)
(C TO’ 7002 - 001 (1 (3150

TOCI AA A = X R A M  P01 (1 (3360
IFINOI JT .l’F .C) CA L L PAG F 001(1(337 (1
CALL EXRA M P0X 1(3380
IF ‘(FAIL .61. C P RETUR N P01(1(3 10(1
1(1 (N’).NF.OI GO TO 7000 P01(1(3400

HA 132
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CC IC’ 7004 PPXX34 (0
701)0 IFCNOUI .f F.0) WPITFI6,7005) A AA  PP1(1 (3420
70C5 FCRMA II2T ’-4 ERROR IN SUBROUTINE ,A4,27H WHEN TRYING 10 OUTPUT DATA)P0XX343’)

PFTIJ ~ P1 001(1(3440
10 IF C NOUT .LF. () P PFTUP N 001(1(3450

IF I VI ”JPIIO — 2 1 20,30,40 PPXX3460
20 WPITF (6,21) P~~ 1(347O
21 F(1R frA 1 (S 1H NC Sflh I~

) POCKET CAPABI LITY IN ROUTINF AT THIS TIME 1 001(1(3490
PFTIJ°P1 P01 (1(3490

30 W P I I F I 6 ,3 i )  P01(1(3900

31 FOPMAII5IH NP 110010 PCKET CAPABILITY IN ROIJTINF AT THIS TIME P 001(1(3510
RETURN 001(1(352’)

40 W PITF (6,41) PPX1(393’)
41 Ff’RMAT (61H NO COMP .INFO (VI CAPABI LITY IN ROUTINE AT THIS TIME ) 001(1(1540

RFTUFN (‘01(1(3551)
6-) IF (MOO T .GT. 0 ) WR I TF (6,61) PPXXI56O
e1 FOR MA T I 32H TltRBflJ (l LOGIC NOT YET INCLUDE!) p PpYY 3 ’57 ’)

OFTURN 001(1(1590
25 I FII ~flUT.NF.0) WRITEC6, 26 ) P01(1 (359’)
26 FORMAT I 161- ERROR IN PROPRJI 001(1(360’)

RFT (JPN P01 (1(3614)
35 TF (NO(JT .NF.OP WRTTF (6,36) 0 0 1 ( 1 (36 7’ )
36 FCPMAT (’!3H FXCFSS IVF ITERATIONS IN EXTERNAL LOOP I PPY~~3630

PFTIJI-U’J O P 1 ( 1 ( 3 64 0
FNI) P(’1 (X3650

SI1RPOUT I~~F ROOST (APF2, PL,4613,A5Z3, IPR I NT,MP ,M P M F ,LI,IN O,SGWT ) ~0-S100l’)
RFAL NPZWTX, MPX PPST’)’)?O
COMMON /CPMVLS / COM(51) 00510110
F Q U IV A i F~~~C F  (CO M (i 6) , W M C ) ,  MCS10040

1 (C flM(1 7) ,VRIP , 8051015’)
2 (COM( 1 5 ) , 0-C OM ) ,  POSTOI6C)

3 (CPMI2C),NOZWTX ), Pr’S10070
4 (CrM (2IP, MPX ), POSTOJO )
S CCC ’M (22),CASFM1 (), POST0090
6 (CIIM ( Q),0 5X ) ,  POS10I’)~)

-~ 7 (Cfl~~( 101, 1 (11 (1 P1510110
((1-MON /IflVP FRI RPII WP,RTSPV ,BII.4VAC ,RFX1T,SIJ5WP ,SEX IT,R CANT A , 0’SIOL?()

- 1 WT !f’JII,f)ROPSI,r1000FR ,KIZ,744C4 ),EXTPA (57) 8f’STOI3’)
Cr1-MON /MATTYP/ 10(3) ~1ST 0L40
COMMON/CODEXX/ 1 1 1 1 6) ~flSI0 150
FCUIVAI FNCF OOST’)161

2(TI( 13 P ,IE X P , (T I I 1 S I , NCUT ) R”STOi7l
CCMMPP1/AP~~AY/ F,0c,P A P ,CF,CFB,ISP,T8 PflSTOI9O
COMMON /PESVFT/ FACTOR, 9FS14I14) (U15T0100
COMMON /00901 / WAPr ) (78)
(dM1-ON /COPEPT/ I FIPST ,JRJ,J RoST’)210
COMMON IINSFRTI Wr,,WA,WTR ,WC,WTI,DELA ,PE ,X1,XG,X1 ,WRF%,FPSC, P0510220

1 A 6A3,A5A 3,YI,RC, AT,XRN,T I EC,RE,RECHK, Pt,CFVA , 1T 1-,0OST(1230
1 11-FP, IrG,X3 ,71,XA ,LN ,TAH ,NCZWI,!SPV 00510240

PEAL TSP,N1,N2,N3,N4, NQ,NtO,N11,N13, N2t, l.22, I’.23’~OST0250
I ,N24, N30,N33,N34,N35,N36,N37,I39 ,N3°,N40, 90510260
2 N77,N7(,N75,M80,M8I,N82,l’183,N84,N85,N114,N115,N117, 1-0510270

HA 133



3 N11 q,N120,1 121,LN,LT, LCVL ,MPFH ,MPAH ,MPCVI,MP,MPA ,NFMSTP ,ROSTO2PO
4 DISUL,LINEP,IBOSS,NBOSS,ML ,EGNI TR ,MFMSTC,MEMST A ,INSULA , R05T0290
5 IN SRRG,NP ZWT , ME, NB , MCC, MMF,MPMF,ITOT, IMPW1 ,ISPV ROST0100
COM MON /N9ZMP/ C21C28),ZNO7,1(INOZ ~OST 0310
CIME (~SIflN WT (20P,Z(20),?W(20),XII (20) 9O5T0320
F C IJ IV A L FN C F  , ~ flSIfl330

I(WT(1 ),!ROcs 1, (WT ( 2), MEMSTR ),(WTI 3),MPFH ),(WT ( 4),TGNTTP),~’flST0340
2CWT (5 1,!NSUL ),(WT ( 7), MEMSTC ),(WT( 8),LINER ),(Wl(10),MPCYL 1, 00STO3’50 - j
3 (WT (11),MrMSTA ),(WT (121, INSULA), (WTU3),MPAH ),IWT(14),PCSS ),90SI0360

- 4(WT (16),FORSKT ),CWT(17), AFTS KTI, IWT(191,Z!~FPNC) 80ST0370
EQUIVAL ENCE 90ST038 1

~~~W A R D (  11,0 ), (WA RD ( 3),FJ ), (WARDI 4P,PA 1, ~OST0190
2(VAPD( 5),Fl ),(WARD ( 6),PI3ELL ),IWAR D ( 71,01-1 ), 90510401)

3(WAPD ( R),GAM ),IWARD ( 9),RHOP 1,(WARDIIII,C STAR ), 00510410
4(WARD (12),PC M ),CWARO (13),FSYL D ),(WARDCI4),FSULT I, ~OST042’) - j
5(WARDI1S ), TM IM ),IWARD (I6hTCA SEF),CWARD II7) ,RFTA I, 8(151(1430
6 (W A P f l ( 1~~~~, C A S EM  ),(WAPD(j9),DM ) , (W A R D12O ) ,E T AX  ), 90SI0440
7 (WA PO(2l),DIFS ),(WARO(23),N1 ),(WARD (24),N2 ), 90SI0453
8IWA PP (25P,N3 ),(WAPD(26),N4 1, (WARO(27),N1 14 ), P0510460

- 
9(WARP(?(),NS ),(WAPD (29),Nt0 ),IWARD (30),N11 I, 01)STO41O

- X (WAP 0- (31P ,N 13 ),(WARD (32),VRFH ),(WARD(33 ),N34 I °OSTI4S’)
FOU 1VA L ENCE P0510493

ICW A P r(34),N35 ),(WARO(35),N36 ),(WARD(36),N37 1, POSTOS00

- 
- , 2IWA PC (37),N3R ),(WAPD(38) ,N39 ),(WARDC39),N40 ), RPSI(1510

- 3(WAPD( 4C ),GMAX ),(WAPDI41),N22 ),IWARDC42 J,N2 3 ), ““511)520
— 

‘,IWA RP (43),N24 P,(W t~RD (44),N33 ),(WARDI45),N115 ), BPSTOS1O
5(WAPD (46P,NtL7 J, (WARO(47) ,FMPA H J , (WARD(4R P ,N30 P . 20ST054()
6 (WAPO(49),N21 ),(WAPD(5C),N77 ),IWAROI5I),N78 ), 91510950

- 
1(’pl ARfl (52),N79 ),(WARD (53),N8C ),(WARD(54),N81 ), 00510560
((W APO(55),NR2 ),(WAPOI5f,),N83 ),(WARD (57),N84 ), BflSTOS7O
9(WARDI5E ),N85 ),CWARD (59) ,N121 ),(wARO (61),EPI ), RO S T O S B O

- X IWA Pfl(62) ,PSU~ ),(WARD(63),RHIJ ) R”STOS9O
- NAM ILIST /BAr)RLIN/ 45A3,A 6A3, MOC , ME,MPCYI,MPAH,MPFH,TS 0V , 80S10600
- 

- INCZWT, F lMflr,F1MO ,DFIVP ,SDVT ,LCYL,AT,L000I,LOOP2 1-0510610
12 FOR MAT I//10X171-4PROBLEM STCP NO. 12,15H H A S  O C C U R R E D .  1 ~ 1STfl62O

- A F A T  = WARD ( 10 1 9f’ST0630
- TTM= WA RD I 22 )* .0174 532c ‘1(’S10640

111 IFX.LT .1) FACTd~ =1. “OSTO65O
- 

PR =~~f 2 .  4— 00S1066()
- IF I T F X  .01. C I T T E C  = 0.0 ~~~SI0670

- 
- IP9IN P = NOUT Rf’S10600

- Mt =Pi ,’FACTOR 00510690
EXTW 1 = O~ PO ST O700

— 

IF = 5. P1STO7IO
(Fl IF 1~~ST.LT.1) GO TO’ 660 B”STr~72O
P502 = 1.0 9OST0730

- I F I PS T  = 0 00510740
- P~~TA R E T A * .01745329 ~ f lST07 50
- IF I lOP IPJP .LF. 0 P 60 TO 660 80510760

Ir 1 I E 1 (.0-T.0)WRITF16,301) 20510770
- 301 FCRM A T (  171- E X TE R N A L  ROOSTER ) R OS T O 7R O

— 
W P I T F (6 , 6 5 2)  APE2 ,ML,4623,A5 13,PA P0510790

652 fORMAT(//35H VALUE S OF BOOST CALL L’ST / 3X , 80510900

- 1 611- DELTA V PAYLOAD A 6A3 A5A 3 90510810
IP AM P ROSTOR7O

HA 134
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2 / 31 (~ 2F10.3,3F1C.5,F10.2 /P M flSTOR3O
IF (J) 653,654,653 r’sTOBkO

€5 3 WRITE (6,655) B~ STOR5 (’)
655 FOPMAI( 101 (231- THRUST TO WEIGH T INPUT I) 00510860

00 TO 660 R05T ’ )870
654 W PITF (6,657) PnSTORR ’)
657 FCRMAT ( 101(131- 11-RUST INPUT I) ~PST 0890

- €60 INC=O POSTIQOI)
PC = W AR N ?)  POSTO OI,)
DFLV P = APE? 80ST0920
PAP = PA 00510910

- 111PM’ .tF. 0) PA P = .0-OCt PCSTI)940
6CC I 01=3.141593 0(1510050

ASA3 = A573 90510960
A 6A3 = A67 3 POSTOO7O

ISP = CSIAR*I.5/32.174 ~flST09R0
WPATL DFLVR/ISP /32.174 00510090
WPA I 2.71e2 8**WQATI 9051100-1

MP= (WP A T*M1—ML)/(I.2— .2*WRAT )
— IF (3) ?‘0C,?20�,2200 qrlSTjfl2l

22C2 F = Fl RPSTII3I)
00 Tn 2201 c)OSIi)4()

22C0 F = ( 1 . 2  * Mp+M1)*Fi 8OSTIOS(1
220-1 1° = ‘10* t S P / F  00511060

IFIt6A ~ .lE. A 5A 3) A€ A3 = A SA3 + .001 90511070
IF I 6AM — 1.0) 30, 30, 35 ~f l S T 1 O R 0

30 (Nd = 2 90S11~
)Q)

IF C IPPTN P .Gl. 0 ) WRITE ( 6,9002) 6AM P”ST1 (1O
9002 rCPM~~T( 421- GAMM A IFSS THAN I NOT PERMITTED. GAMMA = ,F 16.6) P”STII I’)

On TI) 2 ?  ~0ST112 (1
C ~1ST 10 DFT FPM INE IF F IS INPUT OR TO AF FCU I~( RY TTC PA T 10-N POS T1I1I

35 11 (JP 100,95,1 00 UOSI1I4I
C~~ f = 90511150

GO TO 103 0r’5Tfl~~’)

IC’) 111-I’ = Fl °“ST1170
1C3 (OOP2 = 1 1-0511190

‘(‘(‘(=4’) I
~f lST 1 1 ’)0

((0- = 0 - “'5112”’)
FL AM PD= .5*I1.+COS (PHI)) ““5117(0
TKF 1( IT = .25

- (I =flM—2 .*TK E X IT 905T12’O
IPSC = ‘23 ROd I?40

AMAX = (O1/2.)**2*PT 9051125’
00= PC*FSYL0- ~flSTl24”)
MCA SF IF IX(CA SFM+ .1) 9051127 (1
CA LL  M A T I S ( M CA S F , l ( A S E F ,RHfl ,FT u ,FTY , I NDP R05112q0
I E I T ~ ’C .NF. 0 ) GO) TO’ 135 ROSTI?l’)
TCVL (P =FSUI T*PC *0 /1110*2.) Of ’ 5 1 1 30 ”

1410
ICYLY =FSYLD*0C *0 /CFTV*2.I P0511370
1(1(11 =AMAX I (TCYL (J ,T (VLY) “~~StL 33 1
TO = AMAX 1 (TCYLT ,IM!N p 80511140
A= P1*I 0/2. — IC — Nil? P **2 POST [341
1~ HlJ =FSIJL T*PC *r”23*fl/FTU/4. 90511 350
TAM Y =FSY1P*PC *1v23*D/FT’y/4. R”ST13E~0

I-l A 135 

- - - - -
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TA 1-T = A f ’iA1 (1 (TAH U ,TA HY ) ~‘flST1370
TAH =AMA X1 (TAHT,TMIN ) 90511380
IF (N2.EQ. N23 ) GO TO 136 BOSTI39)
TFHU =FSUL T*PC *N2 *D/FTIJ/4 . !30S11400
TFHY =FSYLD*PC *N2 *D/FTY/4. POST 1410
TFHT =AMAX 1IT FH1, TFHY ) P0511470
TFH =AMAX 1ITFHT,TM !N I 90ST1430
0-P TO 142 - ROST I44 O

136 T114 = IAH ROST 14 5()
147 1000 1 = I RflST1460
1427 III IEX .Ffl.O)Gr) TO 143 8051 1470

PFPC = PA/PC ~OST 1480
F P S= I ( GA M + l . ) / 2 . ) * * ( 1 . / ( C A M — 1 .) ) * ( P E P C  P* * ( I ./ GA M)  * BOST L490

1 SQR1 (IGAM +1 .)/(GAM—1 .P*C1 . — (PEPC I * * ( ( G A M— 1 . ) / G A M ) ) )  90)511500
FRI = 1 ./FPS 00511510
CIV = FI AM PO * S0PT(2 .*GAM **2/ (GA M—i .) * (2./ (GAM +1 .P) ** ((GAM+ 1.)I Q0S11520

1 ( CA M — L . ) )  * C I.— PFPC**C (GA M—I .P/GAM ) 11 •PEPC*EPI ~0STt530
JK = C 90511543
P3 = 0/2.0 00511550
IF (FPI .11. 2.5) 0,1) TO 308 00511560
(F  = (CFV —PA/PC*EP I)*FJ 00511570
FP”L fl = FR! R0S11580
I~~P= CSTAR*CF132.174 80511500
AT = F/PC /CF ROSTI600

~EX1 T=EP I*A T 90511610
OF = SORT (AFXI T/P1) M”STI6P’)
RI = SORT (AT/O f 1*11. — C.4*U./COS(PHI) —1.)) 00511630
EXL I = (RF—RT )/TAN(PHI ) ~“STtb40
[EL I = FXL T* TANIO FTA - ) OST16SO
REF = (PE+PEIP)*COS(FIETA ) Qr

~STI660
$FFF =PEF**2*Pt ~flST1h70
IF (AFFF .1. AMA 1(*L .0OI) GO TO 302 ~O5T16R0

112 “48055 = N77 * PP * fl*N23*AT POSTLAO ’)
ST1-PSL= N 78 * PP * A1**1.S ~fl5T 17OO
XCONF = ~‘79 * PP * AT**1.5*(FPI—2.5)/ SINIPH !) ROSTl 7lO
I I - ’ S k P C =  N80 * (FP I*AT P **~~5 2’15T1720
11-IN IN= N81 * AT **,9 POST 1730

- 5(11- = PC** N83*T P**NR4 ~nS1 L 74 3
X INSUL = N82*AT* (FP!—2.5)/SIN (PHI)*FSYLD**N83*SUM R05T175’)

1 *CCSTAR /32.174 )**NP5 “0511760
NO1WT = NROSS + 511-PSI • XCONE + INSRPG + THIN IN + XINSUL POST (770
ZNFP NG = 0. “0511 780
011-1= SOKT (AT/0 1 ) 9O5T179()
0-N = SQRTI AT*N24/PI) 00511800
III ON .GC . 03) 0-N = •9*03 P”STI8IO
IV = ON — SORTIAT/P I) POST 1921)
FYS = EV**2 90)511930
IF IF VS .61. AT ) F~vS = AT — 1.0 PISTL1 -40

X l = SQRTI AT— EVS ) 90511850
Zl = SORT ((R3**2 —ON**21/N23**2) ~O5TI860
1(2 FXL1 *CO5 (BETA ) + (OF + TKEX ITP *S1N (BETA P ~0ST1R70 ii
XPN = Xl + 11+1 (2*08111. 90511890

C CC AND MCI 00511990
= RII-* (2.— COS (PHI)P 0051100’)

C ROSS RflST19i’)

HA 136 
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)-=3_ *TA)- 00511920
0- All 7CV ILL (H,N1-OSS,DPI,O .,XTII,71,1W1) Pf)S11030
WTI-4= STI-4PSL + IN SPOG + THININ ROST1Q4O
(A L L  1rc~’ H,4(x 1,wT I-~,rTh ,Hx ,O.,0, X I I 2 , 12 ,Z W 2 ) POST 1O5()
WFX I=XCON F + XINSUL P”ST1Q6-) —

X1=X2*PPFI L P”51197()
(Al t 7C1* I--1H(X3 ,WEX T ,PF,HX,X1,1,XI13,13,1W3 ) POST1OR ()
ZN M IS = “121* 1 (1 0051199’)
Z (lR)= (7W1+?W2+ZW 3+1NMIS)/INB0SS+ ~.TH +WEXT+NI2t) + 71 POST200()
X 1 ’ifll = X I!1+X I I2+X III + (71—Z (18))**2*NBOSS +(ZZ—Z IIRP)**2*w11- 00512010

1 4173— 1 (1R))**2*WFYT+ (X1—2 (18))**2*N121 POST?020
ZW( 19 )=~~( IR)*MPZWT POST2OII
7 (191=0.0 8151704’)
7WI 191 = o.c 00 5T 7 0 5 0
X I I I  1’ )= 0.C ~0512060
CC 1” 1-44 P”5T207()

3CR (NP = ~0ST?0P0
CO Tn 307 PI)ST?001

30-4 INP = 10 F’ 1ST2 IOO
30-7 IF C IPPINP .61. 0 1 WPITE (6,305) A MA X ,A EX IT,AT ,EP I ~flS121I0
3C5 FPRNAT ( 2!’H FPROR CAL C ULATIN G FXI T AREA /2X,4E20.6) “0512120

CC 10 22 50S121 30
3C2 P1-AX =01/2. “15T2 [40

= ~ “A X/ (OS IBFTA ) 911512150
xx (RMAX—RT/C MSIH E TA )P /TAN (PI-l t + BETA) “0S12160
YV = XX *TA f ’JCR FTA p 9051717 (1
CI NX = XX + PMAx*TA,I-1t?~F T A )
0-FL” = CL~’IX*YY/XX ‘- ‘flSI?1Q0
RE A t- — OE L P—TKF XIT P”ST?’10
A FX IT= IF*RE*PI P0512210

3C3 JK = JK + I “ (1512770 —

(F (Jk .61.30 ) 60 TI’ 304 R”S12230

FPI = A EX IT/AT 01512240
I F (FOl .11. 2.5) 61’ 10 308 f~flST77c ’)

(F I AR S (EPOLD/FPI —1.0 ).LT. .001) GO 10 311 ~~ST?260
FP” L!) = FR I ““S1??71)
CALL \J1)7F1 ((GAM,FPI,PHI, PEPC,CFV ,INO ) PrlST?,80
OF = Drpc*pC
III 1r~’fl.NF.0) GO TO 9023 ““517100
Gd TO 3C3 flflSlfl(0

311 91 50-91 (AT/PI 1*11 . — 0 .4 * ( 1. /CCS( PHI)  — 1 .) )  ‘~‘~S T 2 3 2’)
( P M A Y — P T / ( f l S ( 9 r T 4 ) )  /TAN (PH 1 + B F T A )

YY = X X * T A N ( B E T A P  81ST2 340
= XX + R MAX *TA N (BFTA ) ““512150

0F L~ = CINX *YY /XX ~OST?36’)
150= CSTA P*CF/32.174 POST237O
I YL T  = ZL” I X B1 ST?1B~)
Cr 10 ii? O’1ST?390

C ITFPAT !”~ ’ Loon ~4flST7400

143 CAL l PAMNO ZID , INO ,IPRINT,CSTAR ) ~“ST24l0
Ir( INO .NC.0) GO 10 9013 P”ST2420

7 N F P~~C P I’O*P (*0*(.05*XRN + .1) ““512410
P~01WT = N O 7 W T  + N 1 2 1  + ZNF R NG 90S12441
1F (IT (Il ).FQ. 0) GO TO 144 ~0SI245O

C P~(??LF FAI RI N G ITE M 19 00512460

H A 137
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r

XAF T = LCYI+ RR/N2 ~OST247 0
CAL L ZCYUL(XRN,l) FRNG ,00 ,XAF T,X 11119 ),ZI1Q),ZW (19)) Pr,ST2490

144 AC X = P1* 1 .5*D—TC—Nt17)**2 B0ST7490
A FAT = WAR CI L O ) ROS1?500

APAT = (1.— E TAX )*AGX /AT P”ST2510
IF (A PA T .GT.AFAT P A FI*T = A P A 1  R0ST 252 ()

CMA SS OF P000FIIANT FWI) HEAD 80512530
MPFH = P1-OP *1 2.09*1 fl*.5— TFH—N114)**2 *(.5*D/l~j?—TFH —N114) — 00517540

j .5*AFAT**1*D/f~j2) — RH0-P*VRFH ~flST255fl
C.M~~SS CF PPOP FL L A”I T AFT 1-~FA0) 80ST2560

MPAH L PHflP* I2.09* ID* .5—T 4H— N115ps*2 * ( .5* 0/ N23—Ta H— N115 ) )  90517570
MPAI -4 = (MPA1-’l—R HOP*A FAI*AT*I .5*fl/N23—TAH—N1151)*FMPAH 90S12580
A = PI*(P/2.— TC— N1l7 )**2 ~0S12590

— 0-MASS CF PROPELLANT CYLINDER ~0ST2600MP~ y~ =MP—MPFH—M04F4 00517610
IF (MP(Y1 ) 2001,2002,2002 ~fl5T?6?O

2CCL MPCYI =0. 8flST2630
K K’ (=’ (’ (K+l 8OST264 ()

20C2 IC YL=MPCYL/ (RHOP* (A—A FAT*AT )P “15T2650
1 10 = MP*ISP/F 90512660

C FCPWA RP HEAD WEIGHTS ~f lS T ? 670
I F 1N 2— 1 .) tP0,115,18C “OST2680

1 )5 MFMSTR = Nl*RHfl* TFH *CpL*fl*r)/2.—N3*AT) 
- 90ST2690

INSUL = N4*N114*l.5708*(fl—2.*TFH )**2 “OST?70C)
CO TO 185 90512710

(80 SAV I = SORT (1.—1./(N2**2 ) ) 81512720
SAY = At OC I I 1.+ SAV1)/I1.—SAY I ) 1 “0S12730
M Ft~~~Tp = N1*RHO*T FH*( 0**2 * (.7854 + .39251(N2**2 *SAY1) * “flS1274O

1 SAY ) — ‘13 *A1 I R”ST?750

1 S ~IL N4*Ml14*C (c—2.*TFH)**2*C.7E54+ .3925*SAY/SAY1/p,,2**2 )—N 3*AT) r~flST2760
195 I PI;SS =4.5*N 9*IFI-’ *PHO * AT ~flS T 2 7 7 0

TGNI TR = ~11O *((CYI~ +D/N21*.0l766* (AFAT*AT )**.5 + Ml ““ST2780
Ffl1 -4f l W1 1-0 -1-S IP + INSUL + IBO SS+ IG NIT O + Nil I”ST27°0

r CVI INOER WE I GHTS 90512901)
YEMSIC = PT *P Hfl* TC*r) *LCYL P051281 (1

LINER = NlI1*N4*P1* (P—2 .*Tc )*IC YI I4OST?q?’)
TCIP’ = Nil? “0s128 3c )

- ~- TC IA = ‘1(17 ~0ST7R4)
CY LWT = M [MS1C+L I~,FR +r~21 “0517950

C A F T  HE A D  W E I G H T S  P~~ST?960

TAI-IA = N i l S  P O S T 2 R 7 O
TAP 4 TM = 2.*TAHI A—T CIM 0051799’)

CN = 50911 1.27323*FPSC*AT) OOST2900
IF (N23—1 .) 190,187,190 ~PST?Q 0C) —

187 MFM STA = 4.*N?2*TAH*PHO *( pI*fl*fl/2.— Fp5C* AT) 00ST2910
I P’SULA = N4*TAHIA *Pl*IID-2.*TAH )**2/2.—ON**2/4.) 80512920

~n ~ro ics 90512930
ICO cA V l= SQRT (l.—I ./ (N23**2 I P ~flST2940

SAY ALOC I (1.+ SAV1)/U.—SA YI ) ) 90512953
MEUSTA = N22*TAH*RHf1 *(fl**2 *1.7854 + .3925/(N23**2 * SAYI)* “0ST2960

1 SAY )—FPSC*AT) 80512070
1~’SIJl . A = N4*TAHIA* ((fl— 2 .*TAHP**2*(.7854+ .3925*SAY/SAYI/N21**2) P0512980

I —Pl*flt’1**2/4.) 140ST2990
155 0055 = 4.* N30 * TAH * RHO *3 POST1000
511 A FTMCW = 1-FMSTA + ROSS + INSULA + N33 ROST3OIO

HA 138
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C MISSILE WE IGHTS 90513020
C CL I F1)PSKT = 1134 + ?.*N35*TC*RHO *0 +P’136 *O**2 *( GMAX *ML/N37 * 1 00513033

- 
CO RS ’ (T  = N34 + M35*T C* RHO *0*01 +N36 *1)**7 *( G MA X $ Ml/ N37*  1 016131)40 -j

1 .215*IICYI +0/N2)/U+1.))**.5 +OLFS,PI*o*TC*RHo 90ST3050
C OLD A FTSI’T = “139 + 2.*N 39*TC*RHO*O**2+N40*D**2* (1Ml+MP/2.)/N37 00513060

A FTSK 1 = N38 + PI* N39*Tr * RHPD *r) +~440*flt*2*I (ML+l4p/7.P/N37 “0ST3070

~ * ( .215* (LCVI +D/N23)/f) + I.) )** .5 BO’S131)R1
C TO TAl INFRT WEIGHT ~OST31)0O

ME = FOHIWT + CVI WI + A FTHDW + FO RSKT +AF TSKT + NO7WT + “XTWT PflS131fl~)
MP~ F=MP+M~ 90ST 311’)

C BUP NIIUT WFIGH T ‘)0S13120
MR = Mf- 4 Mi, P0S13130

C LAI’N C H W E IGHT 9I)S13140

Mfl ( = S19 + HP 90513150
W PA T I = PFLVR/ISP/32.174 ~~S T 3 l 60

WPA T= 2 .7I828**WPATI 90ST~~l70
= (WRAT—1 .)* (MRP P0ST3LBO

C LAUNCH THRUST— TO—WEIGHT RA TIO POST3I”0
111-tIC = F/HOC “0S13?00
TFI J )?011,2C1I,2~~5 (“'ST 3210

2~~5 F = FIND *1-00- 90513720
1.0001 = 1000! + 1 P05T3?30
IF (ABS (FIMOC— FlM fl )— .Ol ) 7011,2011,2003 ““513240

20C3 IF (KIcK—4) 201~~,2CC(~,2OC6 ““513?50
?015 T”1LOOPl.GT .25 )WRtTF (~~,BA DRUN )

I” (L - lflPl—3 5 1 1427,1427,258 P0513770
200-6 !r (IPRINP .NE .QJ W!~c TU (E,,lQ071 Sf ) Vf,M PFH ,MPAW ,!SP,MP “0513280
2007 FOP”AT (46H NEGA TTV r CVI !Nt)ER IENGTH ,OFL IVF RED DELTA V = ,FlO.3, ‘~flST17”-’)

1 171- PROP TI -~ FWD HFA[),F1C.5,I7H PROP IN A FT HFAD,FI 0.5,/, “051110(1
2 51- 150=, FlC.5, 171-RUIN OUT WEIGHT = ,Fl0.5) D~~5T 331’)

INC = 7 P”S1332C)
C” 11 77 ~)f l5 1333’)

2~~R IF C IP PI~IP .GT. 0 ) WR 1 TFI6, 7C12) FIMOC 0flST3.~40
IP’~’5 0151315()
CC TO 22 90511160

20-12 FPRMATI 45H IINA CL I TO FIN’) TIIOLSI IC WFIGH T VAIUE,F1WO(= ,FI 0.5 P I~”5T317 (1
2011 SCV I ISP* 32.174*ALOG (MOC/MR ) POST3I°’J

• LfilP2=t (lOP 2 +1  P f l5 T ’’4 0 0

(F (APSC SPV1 — OFIVO )— .0fl1*OFIVR) 2004,2004,2116 “OcT’40’)
7(16 (F (KKK—4 ) 2005,2CC6,2006
2005 IF( ((11002+L000lI.G T.90 .AND.( IPRINP.NF.O)) WRITE (6,MAD R’IN ) ~‘1ST34?)

IF (I.0 002+LOOP I— 100) 142,142,2008 00513410
?C1O FPPHAT(50H UNA 1-LF TO) CONVERGE AFT ER 100 TTE PAT IC’%S,00LTA V =, 9”ST .~44O

1 110.1) 90511450
70(9 fI I 1PPT ~IP .GT .  0 IW R I 1 F (6 ,2 0 10)  SOVI Pr~S134&r1

INn = 4 R0’~T3470
(‘,I) TO 22 °r15T3480

2CC4 C(1NTIC’JUE “flST3490
5AY = P1-OP * Pt *(fl/2. —IC — ‘4117) * ILCYL +D*.5/N2 +fl*~ 5/~,73p*7• ““ST3500

PP = F/TSP/SAY ~flST151()

0- 1-01(18 M A S S  FRACTION P”ST3S2D
= M~~~~ (MD • 1-F) ‘“STISlO

SAW (P/2.—TF H) **2 *10 *.5/N2 —TFH) i0513540
SAW I = 1 0/2.— IA H)**2 * CDS.5~~M23 —TAI l ) “P511~~~0

C VOL UMETR IC 10140(NG EFFiCIENCY 9’1ST3560
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V01,LD = (MP/RHC’P) /(01 *lCyL* (fl/2.—TC )**2 +2.09*(SAW +SAW 1) ) °flST357O
PI43=PH1*57.2957795 0051358’)
!TOT= F*TB P0513590

IM PW T = 1101 / MDC 90ST3600
1- PA = HP 90ST36 10
IT = ICYL + r*.S/N2 +f)LFS+XR N 00513670
11(11 (11 ) .F0.0) GO TO 710 80513630

O ICN1 T FR BliSS (TIM I . Pfl S T3640
R= SORT (AT/PI/2.) 00S1365C)
1= TFI4*3. ~ lST3Fs60
RID =R—I 90513670
1(0= 0/ 2 .  “0513680
CALL 1CVI HH(H,IOCcS, P ,RID ,XD,XII (1),ZIl ),ZW(l)) BOST3’590

C FW P CL 1)SUR F ITEM 2 BOST ITOO
RROSS= P 90513710
PTNS= PI— IFO “0513770
I F (N2.FQ .1.O) GO TO 711 90513731)

C ALL 7FIPII (N2,RHfl,RF ,19055,TFH ,0.Q,1,XII(2),7(2),jw (2)) 80S11740
7W (2 ) = 7 (21* MEMSIR 90ST3750

C IWO I N S U L A T I O N  !TFM ~ P”ST3760

F~ =R INS / (RR/N2— 1FH) “0ST377O
CALL ZFLPLL (EF,N4 , “I1’S,RROSS,NLI4,TFH ,l,x !I (5),Z (51,ZW (5)) P0513780

C FW C P~ OP FL L A’~T 1111- 3 90S137°0
¶12 PHOI F = SQRT ( A FAT *AT/PI ) 90513900

CALL ZELPSS (N2, PI400,PR,PHOLE,0.,l,XI! (3),Z(3),Zw(3)) “OST3HIC)
?W (3) = Z(3)* MPF)-4 F’flST3R2O

C I CN !TFR ITEM 4 °IST1RIO
1(41 = PROSS “ “ ST 3 R4O
7W (41 PROSS*IGNITP “0513850
X II (4)= 0.0 O”ST3960

C MI SCFL L AN FOUS FWD ~ TS ITEM 6 ~°ST 397C
WT(~~) = N’Il
X I I 1 ~~)= D.C 9fl5TJ9~~)
l(6)= .5 kI’S13900
Z t . 1 6) =  7(6)*N13 PISTI9IO

C CVI CASF I1FM 7 90513970
X(F =PR/~42 P0-511930
CA L L FC V-t L1 (LCYL ,MFMSTC ,RR,XIF ,Xt1 (7),lI7p,lw (7)) 90513941

0- (V t  I’ SULA TION ITEM 8 9051195’)
p frPR— TC ““STJQ6O
CAL L 1CVLLI(LCV I,IINFP,PI, XLF ,XIIIO),7(8),7w (8)) ~OS T~~Q70

C MTSCFIIANFI1 US CVI WTS TTFM ç 905T3990
WTI °) = N21 BOST ~~9O0
7(9) = LCVL/2 . + XIF 90514(100
7W10)= 7(0)*WT (g)
1 (1)1°) = o.c B~’ST4020

C CV I PROP ELLANT I TIM 10 0051403’)
PP( = PR— TC — N 1 14  • “OST41)4’)
CAL L ?CYLP4I4(LCYL ,MPCV I,PPC,RHOLE ,XLF ,XII (10),Z (l0),TWIIO)) P~ ST 40S1)

C ~F1 (LOSUP F ITEM 11 90ST4060
XAfT = XLF+L (VL 80514070
PAFT= 011/2. 9051409’)
PINS = PP — TA 1- BrST400r)
IF (N21.FQ . 1.C) GO TO 513 00514100
CA L L 7FIPLL(N23,RI40,R P ,PAFT ,TAH ,1(AFT,0 ,xII(1l ),lIll ),FW (1l)) 00514110
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T W I l L )  = M FMSTA*l(1I) ~~ST4120
C ~FT INSULA TION ITFM 12 9OS14110

FF= c’I NS/ (Rp/N23— TAO) (~rlST414(1
CALL Z F t P L L (EF, N4,RINS,PA FT ,TA H IA, XAFT ,O,XT ((12),l (12),7WIL2p) 00514150
ZW II2 ) = INSUIA*Z (12) Pf)ST4160

0- AFT PRr1P F1L AN T ITEM 13 P~~ST4l 7 0
¶14 (FLAP =MPA H1—Mp 40 80S141~~01-d AFT S Q PT ( D E LA P / P t /Q HOP/ Rlk*N23)

PA P = 19— T A H — T A H I A  Rr’5T420’)
FE° = PAP /(RR/N23— 1A t-4—TAHI A) 90514210
CALL TFLPSS (EFP ,RO rlP ,P A P ,HOLAFT,XAF T,0,V I I (13),1113),ZW(13)) P0514220

- 
7W (1 3) = 1 (13 1* 1-PAl ’ P1S14230

C A FT ROSS ITFM 14 90514740
l-4=3.*TA I’ 005147 50
1-0= PP/ N 2 3  A”514’6(1
V H0*(1.—5011(l. (PAFT/PP)**2 )p 9051427(1
ACI = Hf—V 90514290
XONO7 XA FT +ACL POST4?°0
CALL TCVL L I ( 1-,ROSS,PA FT ,X flNOZ,X11(l4),7I14),ZW (14)) 905T430()

C M ISCF L L.AN FOUS AFT ~TS ITEM 15 80ST4310
X I I I  1~~) =0.0 9051432’)
7 (15 ) = XA FT + ACI/?. °“5~~433O
1W ( 15) = 11 15 )* NIl P~~ST4340
W T( 15) = N33 (‘P5141cC)

C FOPFSK (PT ITEM 1~ P0S14360
F(SK T =~‘35 90S14370
I F ( N3 5 . L F .O . C )  FI SKT= RP/ N2 “PST4 ’1P0
I-. =r iSkT - .  Pt. FS 9” ST 4 1~~0
XSKT = FLSKT— Pl c- S P”514410
C A l L  7 C Y I L L (H,F O P SKT ,R P ,XSK1, XIT(16),7(l6),7W (161) l-”'ST4410

C AF T 51(191 ITEM 11 Pf lS T 4 42O
At SK T ~ 3

q P”514410
- I r ( t ~’9.LE .0 .0 )  A[~~KT= RR/N23 9051444o

CAI. L 7C YL I,LI A I SK T , AFT SKT ,RR ,XA FT ,X I1 (17),7 (17),ZW(17)) 0051445’)
C I~C1?LF ITF M 18 ROST44fO

WT ( 18) = NPZWT — l’4FF (NG 90514470
21  1~~) = i~ic i . X A F T  90514489

ZW ( 18) = WT( 181*7 (19) P”ST449C)
X I I I  1 81= X INOT P”ST4’,00 —

WTT C.C 00514510
211 =C .C 90514520
00 501 1=1,19 1(0514530
WIT = WIT +WT I I ) P0514540

SCI iTT = 711+ TWIT) PncT4sSo
lIE = iTT — ZW (1) — ZW (1C) — ZW (13) POST45f~1
7 P00ST = ITT/WIT + DLFS 80514570
1-IF = 1-Ti — 1-1 (3) — WT (10) — W TU 3 )  0051459()

211-TV = ZTF/WTF + OLES 0 05 1 4 6 9 0
1 (1101 C.O 90514630
X MOV =0.0 “ST4610
XMl 0.0 “flS14670
Cd 502 1=1 ,1 9 P0ST463fl

X 1 101 = XI TOT + 1( 1 1( I )  00 ST4640
XP’T = XMl + I T E M T V — l ( 1 ) ) * * 2 * W T ( I 1  90514650-

¶02 XWPV XMOV •(Z000ST—Z1I1)**2*WT(I) 00614660
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X I IO ST = 1 (1101 + WMOV 00514670
X F F = ( Z F M T Y — 7 I 3 ) ) * * 2 * W T ( 3 ) + ( 7 F M I Y — Z ( t O ) ) * * 2 * W T ( I Q ) + ( Z F 1 - IY — 7 ( 1 3 ) ) * *  80S14690

12*W 11 13) P(1S14690
X T F F  = XT ((3) + 1( 11( 10)  4 1 (11 (131 POST4700
1 (1101 = XMT—XFF + XITOT —X IFF P(JST4710

713 tF (NPUT )712,275, 712 90614720
711 CALl ZSPPLL (RHO ,RP,TFH,PROSS,0.O,l,XEH2 ),Z(2),ZW (2)) #0514730

CA LL 7 S P P L L ( N4 ,RINS ,N114, R8OS~~,T FH,1,X 1 I( 5 I ,Z ( 5 1 , lW ( 5 ) )  - 9051474’)
(P TO 512 P0ST475 0

513 CALL TSPPIL (RHQ,PP,TAH ,PAFT,XAF T , 0,XII(II),1I11),2WU1)) 90ST4760
CALL ZSPRLL IN4, R INS ,TAHIA ,RAF I,XA FT,0 ,XIIII 2 ),l(12),7W112)) 80ST4770
GC TO 514 R”ST4780

712 11-0101 = 1-P 4 HF P0514790
IFUFX .NE . 1) 0-0 TO 713 ~~ST4 9O0
CFVA = CFV* FJ P0S14810
ISPV = CSTAP*CFVA /32.174 0-0514920

713 OSU B = PSUP*100. P0S14830
C PFLI = 100.*PPELL ROST4R4O

— FW IIIT = P/N2*.5 P.0ST4850
CASF WT = M FMSTR+MFMS1A +MEMSTC (“'S14R60
WT IT PT = INSti L +INSULA+L I NFR ~flST4970
UR0SS = TBOSS + PO SS POST4 B8 O
1-OliN = N 13 + ‘421+ 1~33 9O5T4990
FOACW T = FIJ1-DWT + FORSKT ROST4QOO
1OM IS = FOR SKT + A FISKI  ~1ST491-D

= AFTI-IOW + A FTSKT ““614920
FWT = FPAPWT+ 1-PIf4 PC1ST4O3t)
CWT = CV LW 1 +MPCVL P051494’)
AI~T = A FTAE )W + MP AH  PPST4OSO
11- 11(1 = •1 00ST4Q60
IC = T1EC*2 . 90514970
Cf = F0~~”WT • CVI WI + A FTAt )W ““514990
I F(IPPTN P .FQ.0) GO TO 275 PPST4’)9()
PPINT ROOSTER DATA 90515003
WPIT F (6,701) P0S15’)IO
W P I1F (6,702 )HP ,F ,(F ,MF,F1MOC , TMOIOR ,SCV I,CFVA , “0515120
11-1,1101,18 ,MDC,ISI’ ,RB ,MB, ISPV,AFA 1 ““S15’)30
WPI TF (6,703)O,PP ,MMF ,LCYL ,PC ,VOLID,FwHLT ,P A P  ,TNPW 1,XPN ,PF , (‘0515040

1 R F T A ,rtFS,IT 005 151)5’)

IF ( IP RIN P .11 . C ) CE’ TO 275 BOSTSO6O
IFI II I  111.0,1. 0) 905T5070

IWPITFI6,776 ) TPOOST ,ZFMI ’v, X IT R ST ,X !IMT
WR ITF(6,7fl4) 19 (‘051509’)
W~~I1F (6,705) MFM STR ,MFMSTC ,MEM STA ,CAS FWT ,INSUL ,IINFP ,INSUIA, WTT TCTRC STS100
2,IPOSS,PflSS,WBOSS, IGPJITP , “0S15110
3 IGN I TR ,F0RSKT,A FTSKT,TCM1S,N13,N21,613,WCC’4, 00615121)
4 FOAPWT, (,YLWT,AF TAOW,ff4 ,MPFH,00CYL,M P A H ,Mp ,Nfl7wT,F1-T,CWT,AWT , 90515 (30
5 11-0101 POST’S14()
WP1111 6,706 ) N114 ,TC.IA, TAH IA ,TCI 1- ,TAHI M ,TFH ,TC,TAH P~~5T5150
W P I T E ( 6 , 7 14  ) F11J,FTV 911ST516(1

71 4 Fr’R1-A T1~~x,23 fLLT IMA1E CAS E STR FNG TH ,FR .0,2x21HY1E10 CASF STPFN CT1 -PO STcL7O
1 ,F8.0) 9051518L)
1-P ITE(t,707)TMIN 80516 la’)

id F O P M A T ( 6 X , 4(1-11-F MINIMUM 4IIOWA9IF CAS~ TI- 41CKP~F S S W~ S,Fc.5/)PflSTS?0fl
111 IFX .NE.f l )  Gd T~ 15c ““615210

I-lA 142 —
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WP ITF (~~,709) 00515220
WPITF(E’,7’)°)WC,XC,Tr,,OREIL,WA ,X1 ,DEIA,QSU9,WTR, Pt fl ,WC , P05T5230
IEPI,W 1!,X I, X3,FPSC,11,AT, THI KC,Xl,WRN ,XRN ,TAH , 7P~FQNG,Nl21, 90515240
2 ‘4021-1 ROSTS25O
WP ITF (~~,72C ) Y1,THED ,RC POSTS76O
CO IC 275 P05T6270

75 0 ~‘RITF (6,755) BflS15290
W P T T F (~~,7SI)M90Sc ,STHRcL ,XCCNF ,1NSRr~G,THINT N,XINSUL,NII7WT,X RN “0515790

755 FCP MA1I //4X,6I-INP ZZLF) R051531)o
WPITF (6,752) Q9FLL,PHO,EP!,EP SC,AT 90ST5 31’)

~~2 ECRMA TUX , 521- 9111 HALF ANG (Pt ENT R A T I O  THROAT A P F A R D S T S 3 2 0
1/?X ,O FIO .5// ) ““515130

75! FCRMAT(2X,771- NC ?ZIE THRCAT FX IT INS FIT THROAT (1(~~0515140
L IT CONE TOTAL. TrIAL /6X,74I-IBOSS STRUC TURE ST0UC1UP~ PET A t N F ~V1ST5350
2~ A SSE MBLY INSUL. ATN WFIGHT IFNG TH/2X,BFIO.5/) (“'515161

701 FORMA T( 4X ,22f’PPOSTFR SITING DETAILS , P0S15370
1 5X ,7FIW FI0H 1S, 20X HPST5JPO
2,I1I-4P EPFC °MANC F,13X ’INTFRNAL BALLISTICS’ ) PflSISl°i

7C2 FPPMA 1I6X,121-PP OP IIIA ’4T ,F10.2,5X’THRUST ‘,F10.2.5X’C11 ,9X,F9.39”ST54”1
1/ P”5TS4jfl
UY ,1201N10T5 ,F10.2,SX’THR IJSTIWT’ ,F1O.2/ “0615420
26Y ,12IITOTAI 1-0109 ,F1 0.2,5X’9FLTA VI ‘,F10.3,5x’CF VACUUM ‘,F9.3f9CS1541()
3E~X,l2HPAY ( 0A P ,FI0.2,5X’T TOTAL ‘,F10.2,5X’BIJPP 111-F ‘,FQ .3f9flST544O
46Y ,121-LAUNC 1- WI ,Fl0.2,5X’ISP DEL ‘,F10.3,5 X’BtJPI PA TE ‘,F9.3/ ”CSIS ’,50
56>’,l2~~PIJP N (‘UT WI ,F10.?,5x’TSP VAC ‘,F10.3,5X’PORT/T000AT ’,F9 .3)PPST5460

1C3 FrDM~~T( 5X ,I0fr)1MF NSffl r~J5 ,17X ,cH pRESSUp fS ,15 X ,I3HM ISCEIIANF CLJS / 9CS15470
1~~x,[2HD YAM F1F R •F1O .3,5X’DESIGN ‘,FLO.2,5X’ MMF ‘,F9.4/905I5404)
?‘-Y ,12(’I T CVI ,F1O.3,SX ’CHAMBER ‘,F1 0.2,5X ’VCL 1flA d1~~ - ’,F’).4/RflS1S4°0
3~ x ,12 H(.T F W P HF A P  ,Fl0.3 ,5X’A MRIF N T ‘,F1O.2,5X’(t 1(T)/WI ‘,F9.2/9051550C)
4 (-X,1?HL T ~‘407ZLF ,~~IC.3,5X’EX IT ‘,F1O.2,51(,1~~’-’tCZ CANT M”r. , ( 61cc!)
I r8 .? /6X ,100cKIQT FXTN , ~P5T5S70 —

5 F12.3/6X ,~~l-~T”TAL 11,114.3) Qr ,cT55_~O
776 FC”MAT(~~X ,12 fCG LPA”FP ,FI0.3,51(,9HC~ FM PTY ,Fjfl.1,SX, 1l I-WCt ICAI)Pr’S15640

110 - ,15.0, SX, 11 0,1-0! FMPTY ,F9.0 I “fl5TS5~~’)
704 F0RMAT( I4X, 28HPPFAK~1I~1WN flF CHAMBER DESIGN ,15X, 9HK~~T F P I A I ,1A6 / ~~ST~~561

12 7x ,42HrnPwARn CYLIN IOEP AF T TOTAL /5X, 7HWr 1O )HT5) ~flST557O
7 C~ FC PMATI f1( 141- STPUCTUP.F ,4F12.3/ “rsrs’~°’

16X ,140 INSUlATION ,4F12.3/6X ,1411 BOSS ,F12 .3,17X ,2F1 2.i/n”S !5590
2EX ,14 1- 1GNIT [P ,F12.3,24X ,F12.3 / P0ST5 (~r)’)

‘~ X ,1 4I- SKT 9TS , F12 .3,12X,~~FL2. 3/ l~
r
~ST561 (1

‘s6X ,1 4H C (ThSTAP~I TS ,4F12 .3/6X,L4HTOTAL CH’*MR FR ,4FL2.1 / ‘4flSTS6?)
5 .x ,I 4HPPrPCILA ’4T ,4F12.3/ 6X,L4HNOTIL ( WEIGHT ,36X ,F12.3/ I~~ST6630

~ SX , I S H T P T A L  W E I G H T  , 4F1?.3) (‘C~~T~~640
7C 6 Fl “1-A T ( SX ,ICHT HIOKN FS5 /6X ,IOHIMSULA 1I OM / “P515660

16X ,41- AVr,,l’)X,3F (?.5 / 6X ,4H M41( ,2 2 x , 2 F 1 2. 5/ 6 x , 4 H C A S F ,I OX , 3r 1 ? . 5)  f’fl5T5~,60

7(8 FCPMAT( 4X2 61-BRFA K 1-flW~ 01 NOZZLE PESIGN /22X,SOHWFICI- T LENGTH 9OST~~670
1I#TCKNIT SS OES I l~ ’ CON OTT IONS /24X,24HLRS 1NC 1-FS tN C l~FS/ POSTS6PC
25Y ,6I4(~~~FPT ) “05166fl0

7C9 VOPMA T ( CX ,150 G PA PH ITF ,3F10.3,31 (,I2HPFRCE’4T P’~LL ,7X, F0~ 3f 1~PSTcT O’)
25x ,1~~ ABLATIVE 1-A ll ,3F10.3,3X ,19I-$PERCENT SURME RC Ffl FQ .3/ 9(’STSiI(1
45W ,15 f4 THPDAT 9AN0 ,F1C.3,23X , 191-HALF AM,IF ,FQ .3/9fl515770
55X ,1~~I- C L A MP ,F10.3, 23X,L 9HFX PANSION QA T I 0 - ,F9.3/PP51573 ()
6~ x, 16HTNS F”I TOTA L ,F10.3,FIC.3/ 80S1574’)
7~~Y ,15H FNT PANC ,F ,10X,F10.3,13X, 19HFNTRANC F P~~TI0 ,F9.3/9O515751
95X, (5M Alt 0OM ( ,10x,F10.3,1 3x, 191-THROAT A R FA  ,19.31P0S1576()
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r RSX ,l5H CLA MP ~1OX ,F10.3/ POST517O
95X ,15 l- EX IT CON E ,10X,F10.1/5X ,I5HRAMJET NOTFLE ,F10.1,2F1O.IPOSTS7BO
X /6X,14fNOIZLE FATPIN G ,FIC.3, “OSTSY 9O
X /61 (,14HMISCEI(A~’E(1US ,F10.3, 00ST5900
1 /5X ,!5F4TOTA I Nfl ASSY ,F10.3) 80515810

720 rPPMA TlSx,3 20PA1-JFT NP7ZIE ENTRANC E GEDMFTRY / 5X, 90ST5920
131fAFT DOMF/FN1PA!~CE TANGEN T RAD IUS ,F8.3,13H EN TRA PCE ARC ,F7.2, POSTSR3O
2 PH DEGREES /SX ,26HNO7ZLF RADIUS OF CURVATURE ,FR.3,17H MIZZLE Fl~~PPS15R40
3T 0.20) 00515850

275 SCWT= ( 1-TI + IGN I TP/2. # 1-P ) * FACTOR POSTSPAO
IF I 11 (1) .?JF. 41 I GO TI) 9118 90515870
W 1-C CA SFWT+WFiO SS 4TOM T S ~“ST58R0
MPX =M P 90515890
NOTWTX=N OZW T “0515900
V P I=WT I IOT/N 4 POST5 Q 1O
Y IX = Y 1  00S15970
PSX = SO PT IA5A 3 ) * nfl. E1S15930

9119 Cfl\IT IN LJF l~~5T5Q40
0-001-sO P05T5950
CASF M X=CA SEM BOSTS°’,O
MP= MP*FACTOR “0615970
M PM F  1-PMF*FACT IJR PflS15~~80
PFX IT = [P1 * AT / 144. 80515090
PT’-WAC = F $ ISP~ / ISP “0S16000
PT HVAC . = PT1-VA C * FACI(J P “0S16010
(‘EX IT B FX IT * FACTOR °OST6’)70
8 TSPV = TSPV 810516030
900WP = 1-P P”S16’)40
SEX I I  = P~ * RR * p f * A 6A3 / 144. POST6 ()50
CP’OPST = ( WI! 4 (GNITP/2. ) $ FACTOR B”ST606’)
0-~ flPF2 = HOC * FACTOR ~fl5T6(17O
0-P’)PfP = ME * ~ACT ”R p0516(180
RETu RN 9~~ST6O9fl

9013 IF I 191- JNP .LF. C ) RETURN 00516100
WPITF (6,9003) P0S16110

9CCI FPR1-AI( 160 FRR0R If~” PAMNC 7 ) ““516120
22 W PITF 1 6, 12 1 IN’) ~“ST 613O

WPITF (6,652) APF2,ML,4613,A513 ,PA 9rS16143
W P1TF ((,RA PRUN I ““6161 51)

CA Ll PflhjMP (Wr~,TSPV,5 ) 80ST6160
RETURN “05T6170

(15 I~ I I PP !NP .LF. C I RETURN ““516180
— W R ITE 16,36) MCASE ““ST6ISO

36 FOPMAT (260 ERROR IN SUBROUTINE MATLS ,15) 90616200
PFTUPN ““616210

9023 IF (IPP INP .LE. C ) RETURN P~ S167?0
WP ITF (6,9024) CAM , EN, P1-I (“'516230

9C24 FO RM A ll (60 FRRI)R TN NClZEX ,3E20.6) ““S16240
PFIURN P”5T6250
END “PS16260

SUB P”IJT IN F COINL T CflTLOO1 f)
C NUK .CM—CGSM P .K.MCDONOUGH FIV/ERC ’) 10/18/73 0-011.01)20
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C SLPPOUT !N F FOR INLET (WA r, CI)ILOO3O
c1’MMIlN/DIITP !f CD 5K IN ,CDPDIv,CDCCJWL ,CDPAF T,CDFOI V ,CCFFWD, CI)1L0060

1 rflITP8IB), CDPFWP , PUTDUM (20) C’)ILOI)50
COMMON /RJDAT/ RJ4I4), ACA3 , RJ044(41 0-0110360
COMMDN/PR!NTR/ I PSM , IPIM (2), lA IR, IPUM(3) (0110070
C”MMPN /INLSIF/ AWFQ (0110080
COMM ON /IPPCP/ INP, LMIN ,NEWPT,IRJOUT Cr1110090
COMMON /INDATA / CDINL , CIALF ,WEIGH1 . Cr1110100
COMMON /INOFS/ 1 (1 (12), 1)FLI,DEL2,OEL3,XMDFS 00110110
CCMMON/000E1 (X/ ININ(16) Cr1110120
EO UIVA LENCE IININ(21,ITVPE ), (ININ (15),NOUT ) CDIIOI3O
CCMMON/FXTF RN/ ARR(20) 0-0110143
EOU IVAI ENCE (ARPI3), fl3), (ARR II6),XMZ ER IJJ,(ARR (17),x1-RJTC) Cr1110150
COMM ON / SUSCAT/ TX (44) CD ILOIAO
ECU IVA L ENCE ITX (33),SUSLT) CDTLOI7O
CATA C /0.C174532C/ Cr1!L0180
FQUIVA I ENCE (SPEF ,A3 ),IAMACH ,XMZERO,R 1-), (OBL,HBIYFR ), Cr1110190

l (YLBYO ,FA IRFR ),IA FFPPJ,AW DFG) Cr1110700
CflMMfl N/ I~~flA lX / HPPOJ,00,W,HBLYFR ,AIIdGIEL ,A N G L F U ,ANGCU8,ABID!V , CPILO2 IO

IF4PIDIV ,XCHECK,XFR NG,XNAC ,XOIST ,AWFT,AWET FF ,DELEXT,APTVW 1, C’)TL0220
2XLPYr, A FFPRJ,A CPRO J, TSTART ,TFRNG, HP Cr1110710
CO MMON /ALTDC / (“11024’)

1K1,A L l (24hSDTEMP(24),PRFSS (24),1018) 0-0110259
COM MON / !NCCMM/XLOUM P ,XFFRNG, X INLET,XTI PCL,STER1-,TNC7L (0110260
CIM FNSH )N TAB3 (S0 ),TABX (?0l, IABY (44), TABZ (221,FRCTN3 (42) C”I10?7O

[1MFNSICThI 1AR4(213) (01L0780
0-A lA TABXIO .O, 0.0, 1.0, 0.480, 2.0, 1.740, 3.0, 2.46, 4.0, 2.99, (P1 112°’)

1~~.0, 3.32, E- .C, 3.72, e.o, 4.25, 1C.O, 5.00, 16.0, 5.60/ Cr1110100
0-A lA TAPY/0.o, 2.0, 0.IC, 1.60, 0.20, 1.24, 0.30, 1.03, 0.40, Cfl Il0 31’ )
10.89, O.~~O, 0.80, C.6C, 0.72, 0.70, 0.65, 0.90, 0.60, 0.9(1, 0.55, CPTLO 32O
21.U, 0.50, 1.25, 0.41, 1.5, 0.35, 1.75, 0.30, 2.0, 0.25, 7.5, C”T10330
10.17, ~-.0, 0.12, 4.0, C.Ce, 5.C, 0.05, 10.0, 0.02, 100.0, r 0 1 1 0 16 r )
4C.Ot, 1000.0, 0.0/ Cr1110350
(A lA TA#i/C .O, 0.135, 0.80, 0.135, 0.90, 0.144, 1.0, 0.195, Cr1110160
11.2, Q.1C0, 1.6, 0.167, 2.0, 0.140, 3.0, 0.092, 4.0, 0.065, COIL’) 470
25.0, 0.C48, 6.C, 0.037/ Cr1 11
(AlA TAB 3 / 0.,O.,.05,.016,.1,.029,.15,.05,.2,.071,.25,.099,.i, €011030’)

1 .12?, .35,. 151,.4,.18,.45,.212,.5,.247,.55,.293,.6,.317, .55,.36, (P11040-’)
2 .7,.406,.75,.45,.8,.503,.85,.554,.9,.606,.95 ,,667 ,1.,.73,1.05, C”1L0410
‘ .794,t.1,.~~~4,1.1S,.(’31,1.2,1.005 / 0~~TL 042(1

C AL C I JL A T E THE INlET DRAG 0-911 (1410

0- Al A FPfIN3/ 0.0, 0.0, 1.0, 0.5, 0.973, 0.75,C”110440
1 0.545, 1.0, 0.915, 1.5, 0.834, ~ .5,C0-110450
2 C.65, 3.0, 0.574, 4.0, 0.445, 5.0,Cr110460
3 0.~~53, 6.C, .2” , 80000., 0.0, 1.0, (“110471
4 0.5, 0.978, 0.75, 0.96 , 1.0, 0.0~~3,CDIL04A ()
5 1.5, 0.858, 2.5, 0.68, 3.0, O.6I,C’)110490

4.0, 0.491, 5.0, 0.4, 6.0, ‘).147~ (’)!106OO
0-A lA TAR4/ 0.0, 0.0, 10.0, 0.20, 20.0, 0.17, 0-0110510

1 30.C, 0.5, 40.0, 0.67, 50.0, 0.80, C”TLOS2O
2 60.0, 0.97, 70.0, 0.92, 80.0, 0.99, 00111)51’)
3 90.0, 1.00/ Cr1110540

PYPX(A ,P) (7.*A** 2 *p**2 —1. 1 /6. Cr110560
XM sC fl (A,P)= (36. *A**4 *R**2 —5.*IIA *9 )**2 —L.)* (7.*(A*R)**2 +5 .11/ (D!10563
1((7.* (A $A )**2 —1.)*I(A*P)**2 +5.)) Cr1110570
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NA MFI 1ST /00/ CD!NL,CDPFWD,COFFWO,CDPDIV,CDFD1V,CDPAFI ,CDSKIN, 00110580
I CPCI1WL ,REYNAC,A MA C H ,HP C0!105Q()
A3 = APR (121*l44. COILO600
SRFF=A 3 Cr1110610
AC = 4 A 3  ~ A! COIL 0620
A C P F P =A C / X N I N L T  Cr1110630
KPYX IN = 0 Cr1110640
C0SK IN=o. - (0110650

1. CCCOWL=0. Cr1110660
XNI P~!L I = ITYP F €0110670
CCP FW fl=0. Cr1110680
CCFF WD=0. CD1106”0
crPnIV=C. COTIO700
CCFPTV=0 . C0110710
t ( PA FT =O .  0-0110720
0-A ll TI UI(HP ,A IT ,K1,PPFSS ,Pf l ,IN’)) Cr1110730
TEl INC .NF. 0) 00 TO 38 Cr1110740
CA LL TLU IIISDTEM P ,10) (9110750
AL K=HP/l000. rr)!L0760
RHPA !R=PP/( ~1.3*Ifl) 0-9110770
R l-O SI C=RHI1A IR/32 .2 CCILO7RO
XMU= (o.3n2/I000000)* ((392.+1q8.)/1T0+Iqs.))*(1o/392.)**1.s 0-0110790
VSOUN0-=49.02*SQRI (Tfl) Cr1110800
P EVFTM=VSIJUND*R HOSLC,/ XMU 09110910
REYFT=K EYFTM*XM ZFPO Cr1110820
R E Y= R F Y F T * (X C H E C K/ 1 2 . )  C’) 1L0830
!F( ININ(1) .GT .49 .ANI ) .X1 -Z ERO.!.E.1) GO 10 502 09110940

CAL CUL A TE 11-F COWL PRESS (J~ F C’)FFFICIENT COIIOQ6O
1 11 I XM ?FRO .GT.XMRJTU ) .AND . (XMZERO.GE. XMOES ) I GC TO 174 (0110860
CFL END=CFLI+ flFl2+DFL’ (0110870
C FLL I P=C E LFXT — DEL E ND 0-91 10990

• C P L I P  = 0.0
TE I XM ZFRI .LT. XMRJ1I’ ) GO TO 50 €9110900

C SI~’)CK3 oUTS TOE iNLET. HAVE POSSIBLY 4 SHOCKS. TWIS PFTU PP~F0 TN lEG. Cr1110910
CAL L THETA (DELI, XMZEPO,TW ,IND ) Cr1110920
IFI IND.Ni.0)G0 TO 49 rPTL 0fllO
1W R=TW*C 0-0110940
PI PO PYPXIXM ZERO ,51N (TWR)) 0-0110950
XM1=SQPT (XMSQOIXM ZFRO ,SIN (TWR ))) rOIL0qoo

- CALL IHFIA(0E12,XM1 ,TW,IND) (0T10’)70
!F ( IND.NF.0)GO 10 51 r0-1109P0
IWP=IW* C (0110 99’)
P2PI=PVP 1 ((XMl,SIMTWR )) C”1l1300
P2PO P2P L*P IPO 0-0111010
XM2=SQPT (XMSQfl( XM1,SIN (TWR ))) C~~T L 10?0

- CA LL THFTA (PEL3, XM2,TW ,INO ) cr1111030
TEl 1N0.NE.0 ) GO TO 52 (0111040
IWP=TW*C (OTLIO5O
P3P2=PY PX(XM2,SINITWR)) Cr1111060
P3PO=P2PO*P3PZ € 0111070
XM3=SQRTIXM SQDI XM2,5IN(T~~~))) 091111)80

CI-FCK IF HAVE EXPANSION OF SHOCK OFF EXTERNAL COWL LIP Cfl1LlOqO
IF (OEIFXI.GT.DFIFND ) GO 10 53 C~~!11L00
CPLIP= (P3P O—1 .)/I.7*X1-ZERO**2 I COI L IIIO
CO TO 50 Cr1111120
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0- CO TO 53 INDICA TE S SHOC K (‘FE COWL LIP AT XMZERO .LT SXMOES (0111130

~3 CAL L IHFTA ((0F1FX1—DFLEND),XM3,TW, !PID) (0111140
L 1FI INC .NF.0) GO TO 48 Cr1111150

TWR=TW*C Cr1 111163
P4P3=PYPX (XM3 ,S1I~1IWR) ) COILII7 ()
P4PO=P3PO*P4P3 0-0111180
CPLIP=IP4P O—1 .)/(.7*X1-ZERO**2) €0111190
GO 10 50 . (0111200

4~ P4P3=PY PX (XM3,1 .) 00111210

P4PO=P4P3*P3PO €0111220
CPIIP= (P4PO—1 .)/l.7*XMZERO**21 €0111230
CO TO 50 Cr1111240

C CC 10 174 IN DICATES ALL INLET SHOCKS INSIDE LIP 0-0111750
114 (EIL1P=CF (. FXT Cr1 111260

CA LL T H FT A ( D E L L I P ,X 1-Z E RO, IW , I ND)  Cr1111270
I FI INP.NF.0)G0 10 4c €0111280
TWR=TW*C C01L1290
CPI!P= (XM 7ERO *XMZFRO* I SIN (TWR )**2 )—1. s5./ 3.*x1-ZERC**2 I 00111300
CC 10 50 Cr1111310

C CC 10 45 INC1 CAI FS DETACHED SHOCK. USE NCRMA L SHOCK PRESSUR E RIS E €0111320
4c CPLIP 5.*(XM?FRO**2 —1 .)/(3.*XM7ERO**2 ) C01L1330

CC TI’) SC 0-0111340
SI P3PI= PYPX(XM1 ,1 .) Cr1 111350

P3PO=P3PI* PIPO Cr1111360
CPLIP=CP !P 0—1.)/(.7*XMZFRO**2 ) Cr1111370
CO 10 50 00111390

~2 P3P2=PYPXIXM2 ,k .) CDTLI3SO
P3P 0=°3P2~ P2P0 Cr1111400
CPL IP=1 P3P0—1 .)/l.1*XMZFRO**2 I (011141’)
CC Tn 50 CO TL I 42O

— - CC2 CPL1P O. 0-0111430
SC CP1’A R =0-Pt !P/2. ‘~~ IL  144 0

IND = 0 Cr1111 450
CALW (~~TF THE CIV FRTER PRFSSIJPE AND FRICTION DRAG rflIL1 4 6t~
CALCULATE TOF DIVER1FP PRESSUR E DRAG (0111470

1F (XMTFRP.LT.XMRJTP) GO In 3697 Cr111480
TI-EPIV= 10.*C COILI4°0
lEt IT YPE.FQ .11 GO t(J 4271 (011151)0

= AN GLFI + ANGIFU 1911.151 0
- - MTOl=HPRPJ4HC+?.*TSTAPT Cr1111520

XLDIV=0.5*HTOT/SIN (THEDIV) 0-0111610
TCC=HTOT/ (2.*XI fl lV I (0111540
Cr 10 427? Cr1111550

4271 XLOIV=0.5* I W+2.*TSTAKT )/S1N ITHFDIV ) (0111560
10C=lW+2.*TSTAR T )/(2.*XLDIV ) Cfl111571)

= AN GDUR 00111580
IF (IrIINI1).CT.49.AND .XM7ERO .LE.1) GO TO 4273 Cr1111590

4272 CONT INUF (0111 603
1(1-N 0.882*RM Cr1111610
XCPM = (RM*RM—1.O)/ (R1-*PM* T ’)C)**(2./3.) CflI11620
XCCM R = IXMMaXMM—1 .0)/ (XMM*XMM*TOC)**12./3.) (0111610
P = XCr~M Cr1111640

01=0. Cr11 11650
IF (P.CT.—3.0)QL=0.1233*IP+3.0) Cr1111660
IF IP.CT .—1 .25)QL .0.21+0.828*(P+1.25) (0(11670
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IF P .CT.l.2~~10L=2.2e (01116 90
IF IP .GT.1.9 )Q1=2.28—2.C85*(P—L.9) C0111690

-
. TE (P.(T.2.25)01=I.55—O.314S (P—2.25) Cr1111700

IF (P.CT.4.251 0t= .922— .0907*(P—4.25) C0111710
(CTC = 01 COIL 1720

- 
P = XCCM B C3T11730

QL=0. Cr1111740
IF IP.GI .—!.0)QL=0.1233*IP+3.CI • (0111150
IF (P.GT .—1.25)OL=0.21+C.828*(P+1.25) 0-3111760

• IF (D .CT.1.25)Q1=2.28 Cr1111770
IF (P.GT.1.S)Qt =2.28—2.085*(P—1.9) 00111780
IF lP.GI.2.2~~)0L=1.S5—0.3l4*(P-—2.25) (0111700

IF (P.GT.4.2~~I Q L = .922— .0907*I P—4.25) Cr1111900
CCTCB= QI. Cfl !L1810
P0=03/2. Cr111 1920

- 
SPL = Arn1*I (Rr1+DBI )**2—Rfl*Rfl)*C Cr1111831)
SEIV=ARIDI V - Cr1111940
Sf81 = SDIV— SBL 00111850
c r c o  = ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
crpnlv=co pr1 Cr1111870
CCPC = 0.0 00111880
HRL D= I~B1D1V 0-0111890
IF (DPI .LT .HR10) COPCz(CDPD /SD1VI*SRL+COTC*(SOBLISREF)* Cr1111900

I (TOC/IRM*RMI)**(2./3.))*2.0 (3111910
IF (DRL.LT.HR1O) CDPO1V=CDPC Cr1111920
Cf 10 4274 Cr1111930

4213 crPr)Iv=o . Cr111 1941)

4 4214 CONTINu E CPIL1°5’)
CAL (UI A TF THE B/I OIVFPTFR SKIN FRICTI ON 0-.fl1Ll96O

P FYLCG=RFY Cr1111970
CFII=0.482/(410G10(RFYLDG)1**2.62 0-0111980
CA LL PI INE (2,10,FPCT N3(1),A IK,XMZERO,CFCFII1 rfltLlO9O
COFDIV=CFH*CFCF II*AD IVWT/A 3 C011?003
CC 10 1111 00IL2010

3667 CONTINUE Cr1117020
IF (1N 1N(11.GT.49 ) GO TO 912 C0IL2O3O

CALCULATE FwD FAIR ING PRESSURE ANI) FRICTION DRAG C01L2040
C$*********NACFLLE FOR~~ARO FA I-R ING DRAG*********** (0112053

Ft .1PFP=XLRY C (0112060
tEl FA IPF P .LF • 1.) FAIRFR-=1 . Cr1112070
TNF=A TAN (1.Of(FA IP FR + FA1RFRI)$57.296 (0112090
IF (RM .NE.1.0) GO TO 910 0-9112000
CALL IIP~lFl 10, TNF, TA BA I II, COPEI) Cr1112100
CCPFWC CDPF1 (0112110
CI’PFWD = CDPFWD * AWDFG / SPEF Cr1112120
CC T~ 911 Cr1112130

910 CM1=QM /FAI R FR Cr1112140
CALL L1NEl 2~~,OML ,TAB3,CflWW2 ) (0112150
rrPFwc= (AwDFC)slCDww2/PMS*2)/SRFF (0112160
I~ ( RM .11. 1.0 I CDPFW () 0.0 Cr1112170

911 CONTINU E Cr1112180

L 

CALCUL ATE THE FRICTION ORAG ON THE FWI) FAIRING 0-0112190
RFYFWDsRFYFTM*X MZFRO*X0T ST/12. Cr1112200
CFFWOISC.482/ (ALOGLO (REYFWO))**2.62 Cr1112210
CA LL BL INE (2,10,FRCTN3 (1),ALK,XMZERU,CFCF1I) Cr1112220

HA 148



(CFFWC=CFFWPI*CFCFT I*AWETFF/A3 0-0112230
CO TO 1.111 Cr1112740

912 CCPFWD=C. CflIL225O
COFFWD=O. Cr1112260

C A FT FA IR INC CD112270
1111 (0N811 =0. (0112280

IF( I TYPF.FQ .1) CO TO 7849 Cr1112290
ST EP1-= (HF4IDIV,IU,2.*TSTART ) - Cr1112300
HTI)1=HC+FIPRQJ+2.*TSTAR I Cr11 12310
or io 7850 Cr1112120

7849 STFRM= (I4BLOIV+HC +HPROJ+2.*TSTART ) Cr1112330
HTOT=W +?.*TSTAR T Cr1112340

7851) CONTINUE C0I12350
AEFF= )-TOT*STEP M CflIL 2~~60 4
OEFI-= 1.12838* SQR I(A EFF ) CI) 112370

Pi t) = XFPNG / DFF~ C~~IL?38O
R~~CR = .P6~ + .012 * OLD CDT12390

0- 00117400
PE1A=S QRTIABS (PM **2—1 .)) Cr1112410
IF (P M .CT.1.1 ) GO TO 8S1 (01( 2420
TI-4081=ATAN (O.5*OFFF/XFRNG) Cr1112430

IF (RM —1.0) IOOC,75C,850 (0112440
8~~1 R1DB= (R (r) • PLD )/PETA Cr1112450

CALL I INFI1O ,R1C.A,IAB X ,CDA ) €0112460
COIBTI= 0.25*COA*I1.0/PLD )**2 (0117470

8CC) CC’~’PT1 (ORTL*AFFF/SPFF C011?490
# (1VFR=PFIA/Rt D 0-0112490
fall 1INE(22,8PVFR ,TARY,COB T) Cr1112500
f D M B T X = (ORT/RL C **2 0-0112510

I C (CONB1X .GT. Cf)NRTI I CDNBTL = CDMBTX * AEFF / SPEF (0112520
CO TO 760 (0112530

7~~’) CONTINUE 0-0112540
(DHTL= 0.233/ITHOPI*P LID*RLD ) (9112550 -

(0 10 900 (0112560
8~ 0 CONTINUE COTL?570

COBT I= 0.233/(THCRT*P1fl*R10) (9 1L25~~0
IF I P 1 fl.IF.2.) GO TI) SCO Cfl1125°0
0-A l l I INFIIO,RIDP ,1ABX ,CDA ) C!)!L7600
CrPPTL=o.25.COA* (1.0/R1D).*2 (flIl2610
CCNP1I COPBTL*AEFF /SREF (flIL 2620
GO TI) 1200 (0117630

90’) OONTINIIF Cr1 11 2640
8OVFR=BETA/R10 Cr1 112650
CALL I TNF (22,BOVFR ,TABV ,CDB T) Cr11 2660
C0P811=C081/RLr1**2 0-9112670
X F R A C=10. *( 1.1— R M) € 9 1 1 7 6 8 0
CELCC=CDP BTL—CDBTI (9112690
CCNB1L=fr)8T1 +XFP AC*DEICD 0-01(2700
Cr1NPII= (DNBTI*AEFF/SPEF (0112710

GO 11’ 760 t0(L2720
1000 CONTINUE (0112710

IF 1 PM .LE. RMCR I GO TO 0728 Cr111 2740
X FPAC= (PM—RMCR )/Il .O—RMCR ) Cr111275’)
CDPAT=O.15*XFRAC + 1.47*XFRAC**2 -0.62*XFRAC**5 (011776 ’)
(DBT I=0.233/ (THO8T*PID*R LO ) 00112770
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CCNBTL =CDRT 1*CDRAT*AEF F/SR FF Cr1112780
CI) T~ 1200 0-0 112700

760 0-A L L I IN FI 11,R M ,TABZ,0-PR ) 09112900
CCF5ASF=CP B*AEFF/SRFE Cr1112910
IF(CC PA SE .LI .CDNP1L ) CDNBIL C DBASE C9112 B20
0-f TI) 120C (01128 30

9728 CCNTINUF 10112940
- CON RIL = 0.0 Cr1112950 -

12C0 CON T INUE CDIL2B 6Q
CCPAFT=C1)NBT1 COIL?870

R FYNAC=REYFTM*XMFEPO *YNAC /12. (9112990
CFIINC=0. 4e2/ (ALOGIc (PEYNAC)I**2.62 0-0112900
CALL Pt INF (2,10,FP C TN3 (1),ALK,XM~ FRfl,CFCFII) CD1L2~ 03
CFCO MP=CF11NC*CFCF II 0-0112910

- COFINL=rFcoMp* (AWFQ—AwFTFF)/43 CfltL 2~~20
0- 0-SK IN=COF (NI 0-011293’)
CCCOWI=CP RA P*ACPR OJ/A 3 Cr1112040
Ct’IP’-’l =COPFWC .CDFFWO +COPO (V+CUFOLV+CDPAFT+CDSKIN.C000WI (0)112950
CCINL =CDINL *XN1N LT C”1L296()
jc I NOIJT .01. 1 ) WP I TF ( 6, QQ I Cr1117970

6 FORMA T ( 13H INLET DRAG = ,F1O.5) COIL29RO
RETUR N (011290 0

38 IF I ~!fLT .NF . 0 I WRITF (6,39) HP 0-9113000
3o FORMA1(46H ERROR TRYING IC F1NO AITI1UPE OATA IN CCIN ( FT ,E15.5) C~~1L 3010

RFTU PN (9113020
FNP (0(13010

SLRPO IJT T~’F ~ XRAM EXRM ’)OlO
CflM~~1~4 /CD MV IS/  CO MI 5 1)  FXPMOO2C)
FOUIVA L FNCF I C,OM (7), WCO MM I , FXR’40’)30

1 I (01- I 8),VCOMI ), FXQMO 04C)
2 I C’lM ( 91,Rc ), FYR’AO053

3 I C r,MI1O ),Y1), FXRM0’)60
- ‘I I C0M111 ),WNO 7I FX0M0070

CCMMON /FA1LUR / KFA IL EXP MOORO
COMM(ThI/000EXX/ 111 16) ~Y R M 0’)00
COMMON /MATTYP/ 18(3) FYRM O LOO
COMMON /FRPPI/ POMB (4),MUM ,1AR1 (2) rvR~A0 1 10

- COMMON /FXTFRN/ AR (20) FX°M0120
EQUIVA l ENCE IAR I3 I ,93) FXPM 0130
COM MON /FMPTI HP ,AMACH ,A 1FI,FA RO) FXRMQ T4O
COMMON /RJCAT/ CFNRO,CFNFT,A543,A6A3,ACA3, SFC,8flSThT,~ flST1T , EXRMO 150

1 RO$TPP FXRMOI6O
COMMON /IPRI’P/ lNfl, IMIN ,NFWPT ,IRJOUT FXRMO T7O
COMP4ON/TN1ETX / FXQ’4018’)

6K9,KPTC (15),AIPHVILS ),AA MA CH (15,15),AOACC (15,15),PT3FTC (I5,15), FXRM0T90
1Arfl fl I I5,15) FX RM0?OO
COM MON /A1 TOO/ FYPMO2 10

T K 1 , A LT I 24 ) ,SOT FM PI24 ) .PPFSS I24 ) , 113(8)  FXRMO22O
COMMON / F X T R J / 1 S K T P  FXR MO23( )
(CMM (~N/FXXP J/ FXI48) (XRM024() —

EC (VAt FNC F FXRMO2SO
Il r x l  1 ),PHI ),(FXl 2),THE TA ),IEX ( 3),TFX1T ),(FX( 41,TTP’PfT), FXPMO260
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2IFX ( 5I,T~ NI ),(FX( 6hRHOEXT), (EX ( 7),RHOTHT),(EX ( P),RIIOENT ), 1V PM0270
3(FX ( 9), FXTFRI, (EX(l0),RHOX ),(FX (l1),IMINC ),(FX(12),TMIND ), FXPM028C)
4 (FX (13),FL ),(Ex(141,FSUI T ),(EX(15),FSYID ),(EX(16),11NS I, FX R M O 2 9O
5 (F X IIT ),RHO IN ),(FX (18),XSTAR ), (EX(19),CLEAR I, (EX (20),C1 I, EXRMO300
6(FX(21),(2 I, (FX (221,C3 ),(EXI23I,C4 ),(EX(24),C5 I, ~xR~ 0310
7(CX (25),(6 ), (EX(26I,TINAFT I, (FX(27 1,WRJ I, (EX(28),XPJ I, EX°~~032()
9(FX(291,TFMPC ),(EX(30),MT IRAM ),(EX(31),R3 ),(EX (32),RC R5 I, CX RMO33O
P (FX( 3fl,OS ),(EX (34),RHO ),IFX (35),1AH ), (FX(36),Vr1CMES), FXRMOI4O
8(FX (37I,TCYL ),(FX(38),A3 ),(EX(39),SSAFS ) CXPMO3S0

cOM1-~~M /FXCWT/ wT (15) EXPMOI6O
01MFf’~SI flN l (15),7W115),X 11 (15) FYRMO37O
rOUIVA L ENCE (WT (1I,FWP WTS I,IW T (2),FWDWTI ),(WT (3),RCSDMP), EXPMOIR1

1 (WT( 4),WCYS I, (WT(5I,WC YL1),(WT (6),EXTII,IWT (7),SKTS), (WT (9),AFT~~~(FXRM0190
2I, (WT(I1I,AOW TSJ, (WT ( 12),ADWTI),(WTI1J), WENT ),(WTII4),WTHROT), FX RMO400
1 (WT ( 15I ,WE X 1 T I FXP’4041’)

C CI PUMP POSS MULTIP lIER FX R~A0420
C (2 SKI PT ~T MULTIPLIER 0X R 41043()

- C C3 ATT A CHM ENT P ING MULTIPLIER FxPM0440
C C4 MISC FWP WI FXPMO45O
C (5 ~~1SC (Y E W I FX PMr)4 60
C C6 MISC ‘u’i WI EX~~M047)

CA TA Pt /3•~~4~~rq/ FX RMO4R1
IF I 1SK IP •FQ. 1) GO TO 10 FX~~MO1490
ISKIP = 1 FYRMOS0O
CALL TLu I1 (HP ,ALT, K1,PPFSS, PC,IND ) FXRM0510
IF I P’Ifl .rJ~~. 0 ) Cl TO 38
TO = 500. F~ PM0530
C _ALL ISFN (TC ,PO,AMA CFI ,TT2,PTO ) rXqM054-)
T F u K FA I I  .GT. 0 1 QFTUR”t CX~~M055~)
CALL TLu2 (A1Fl, A1 P~1V ,Ke,A MACH ,AAMA CH,KP1C,PT 3PTc,PTp ,INr) FXPMOS 6O
IF ( TND.Nr.0) GO 10 2014 ~XRM057’)
PCI = PTP*PTP/144.
NflUT = 1

P3 = (3/2. FY QMOo O’)
PC95= 0.4 CXRMO611
A ’ = r)3**2/4.*p1 cXPM I)67 ()

A [)UMP = a~~it. E~~~MO 63~
)

(5= r3 —2.*FXTUR FYPM~ 641
0-A LL MAl t S (MTLPAM ,TFMPC ,PHO ,FTU,FTY,INI)) rxp~A ’)65’)
tEl INC •1~IE . 0 P (,r 10 35 FX °TM0660
T (V1U =FSLJLT*PCC*DS/(FTU*2.) IxQMO6 7O
T(YIY FSYLC*PCC*PS/ (FTY*2.) FXRMO6O’ )
TCYLT A M A X 1 (TCYLU,TCYLY)
10-VP = AI~A X 1 ( T C Y L T , T MINC I
TA P-Il =FSUI1*PCC$F1*t)S/FTU/4. rx~~M071’)
TAHY =FSY1 D*PCC*11*PS/FTY/4. ~y Q ~~4~ 77I) 

-

TA HT =AM AX IITA HU , T A HY )  FY QM OT10
1AH =AM AX1 ITAHT ,TM IND ) FXPM O 74I)
(~~(fl .LF. 1.)Gfl 10) 11 fl(RMO7SO
5F F =(l .—1. /(El*EU)** .5 FYRMP 7F,O

SSA FS = (PI*DS**2)14. +I(PI*1)S**21/l8.*E1**2*SFFII*AICG ((1.+SIF) FXqMO77O
1 / 11 .— SEE )) FXQM0’80

12 EWOWIS: SSAF S*TAH*PHC + (4 FXPMO?90
FW DWT T SSA F S*TTNS*R-I OI N FXQM OR 0()
FCSDM P = Afl1MP*RHO*TCYL sd FXR ~ 0B1O
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VOOMFS=PI* (rS—2. * (IINS+TAH))**3/(6.*E1) FXRMOR2C )
10 96 = WPT (A6A 31*P3 FXRM0830

- 
PS = SOR1(A5A31 *R3 FXRM0940 -

PC = RCR5*R 5 FY RMORSC)
= RC *SIN (PHI ) FXRMOB 6O

Xe = (P6—P C *(1.—COS (PHI))—R5)*CUS (PHI)/SIN (PHI) FXPMOR7O
XI = XA + 1(8 EXRMOBR’)
V7 I 1.—COS (THETAI-I *RC E~ RM0R90
Y0=1P 3—R5)* .R FX PM 0900
IF (Vfl— Y?) 30,31,31 EX PMOPLO

-~~ 30 (OTH=—Y (/R C+1. ~XRM0920
IF (C O1H.GI.1 .OP .COTH .IF. 0.) GO TO 34 FY D M O O I O

TAf~4C=(SQRT ( 1.—CO1H**2) I /COTH FXRMOO4O
THET= ATAN (TANC ) FXRMDO50
TI-Ffl=TfJET/.01745329 FXRM0P6O
X 3= R(* S T N( T H E I )  EX P MO 9 7 O
VI  P5 + ~~~~ 

[X RMO9BO
TF(~l’)uiT.F~~.1 ) WR I IE(6,6) 1-4E0 FV~~M0Qq0

6 Fr1RMAT I SIM Ti-F PAM JET NOZZLE FNTRANC E ARC HAS BEEN QFV A LUEO IC , FXR MIOO’)
1F7.1, 8H I)FGRFFS I EX PM 1O IO
CO Tfl 32 FXRMI-)?0

LI SSAFS = PT * DS**2/2. F~~ M1030
CO Tn 12 FXRM II4O

‘1 X3=PC *S1~~(fl-’ETA ) 
rV pu los r )

Vi = P5 + RC* (1.—C fl5ITHFTAI I FXQM1O6O
TI-FT THETA
THEr1 = THETA/.0114533

3? Il = SQPT( (93**2—y1**2)IFL**2) FXRM1 ’)9()

XPN = 7 1+X3+X1 FX~~~l1 ’V)
C EXIT SFCTION rx p M LLl— )

EFL N = TAM + TFX !T FY~~M112’)
PHON = IPHO*TAH+PHIEXT*TEXII)IOELN
VN OELN/2./COS (PH I ) ~xr~M )I40
V MI= R6+V N FY ~~~A 1 j ~~~’)

YM2= R 5+PC* (j.—CO c (PHIH+VN rx c~ q 1l 6’)
PPR P~ 1 =( V M 14 Y M 2 ) / 2 .  c Y P M ) ) 7 3

_A PPNI=X9/CflS(PHT) *flF(N rY p Mf l n ( )

- - W~~Y T T 2,*P l *RRRNZ*ARPNI*P140N F YRV I1 fl ’ )
C TM R flAT SECTION F-~~~ 4I200

XT=2.*XA ~xq M 1219
R I-UT =(RHO * TAI-4 +1.1~*TTHROT*RHOTH 1)/(TAH +1.5*I1HRCT) FX~~~122 0
CFL M =TAH • TTHP OT *1.5 F Y Q M 1 2~~fl
AP PN2 = XIS I)ELM
PPP1~2 = P5 • f lF t M / 2 .
WTU PPT=2.* *RPN2*PHO T *PI*RBRN2 +C6 ~~R~~12 60

C FP~TP_AN C f SECTION rX~~’1?70
IF_ AM =TAH + TENT Cy )M12P0
YP41 = Yl— TFAH/2. EXPM1200
XF =X 3—XA F~ QM~~3e()
X 4 = S C RT (X F * * 2 + (Y M 3 — Y M2 1* * 2 )  EX Q M I 3 I O
A PR ’13 = X4*TFA-4 FXR1 -L3 ?C )
PPP~~I3 =IYM3SYM2)/2. 0-1(01-1330

pF~IT= (RI4fl*TAH+RH0ENT*TF19T)/TEAH ~XQM I 3 40
WENT=2.*PI*RFNT*A P RN3 *RI3RN3 FYRM I 150
WPN = WENT •WTHROT+ W EX TT F1(RM1360
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EPSC =IYI/ RS )~~*2 EY PMj37Ø

V~~EO= A5A 3*A 3*XSTAR FXRM I1~’0
V (Y1 = VPEO — VDCNFS FXRM I39O
XCVI vCY1/ (PI* rS—2.s(TCYL+T1MS))**2.)*4. FXRMI400
C1= [)S—2.*TINS EXRM I4IO
WCYS =0 1*DS*XCY1*TCY1*RHC +C5 FX 0M1420
WCYL l -=PI* fl1*XCVL *TINS*RHCIN FX~~M1430
A _ A FT =ISSAFS/2 .~~[PSC*A CA 3*A3) - FX r~M1440
AOW T S= _AA FT*TAH *PPO FX0M1450
Arw T I= AAFT *T !NAF T*PHO 1N FXRM 146O
ATTAC I— = 4.*P1*DS*TM I NC*RHO *C 3 F~~PMI470
XSK 1 PS/EL/2. [XPM14~ 0
XSK 1= XSKT+ CLFA P FX~~’1490
SK IS ~P1* flS*XSKI*1M1NC*RHfl*C2 FYOM ISO0
AFTF NG =PI*CS*XRN*TMINC*RHO cXRM15 10
XPJ = x (YI+XSX 1 +0-LEAR + XPN rxQM l5?- )
EXIT =PI*D 3*XPJ *EX1FR*R l-OX CX I~M153C)
W T ( 8 )  = A1TACH/?. FXP1-1540
w il 10) = W T (RI FYc~M 155 0
wp J= o.o rYP~4I5~,’)
r~ 105 1=1, IC CYQM 157O

1Cc W pJ=  W PJ+ WIN) FYQ~4l580

IF( 1 1 1  11 ).F0. 0) Gfl 10 110 FYø~~ 159’)

1111- 1 FWD DOME ~ X~~~~1~~00

~ s= rS/ ~~. IX R M I L j C I

~~T= PS— 1 !N S ~~~~~~~~~~~

I flil •LF .1.) GO TI) 100 FYO~~ [(-4i- )

CALL 7 FI PLL (~~L,RI-r ,RS ,O.O,TAH ,O.0,1,X I111I ,Z1l ),7W (1 )) IY T~M 1~,4fl
C T I E T M  2 FWf) INSULA T ION ~~ RM 16~~-.)

P-~~PS/FL—T I~ ’S C~ QM 16f5 ()

FF= RI/I - rYPM ISl ’)
C_A ll ZFIPLL (EF, P H G 1 N ,Fi , C.C ,TINS, TAH ,1,X II (2),7(?), 7W (2)) rx~~~1~~0-)

C IT F M  PUMP ST I FF N F R S
1C I C_ AL P ? (YLIL (RS, BCSOMP,RS,X S KT ,X1t (3),Z (3),7W13)I F~~~TM 17O 0

C l IETM 4 SI9EWA LL CA SE rY 7 ’ ~1711
(ALL ? (YLLL (X(YL,WCYS, RS, XSKT ,x tt (4),Z14),7W (4)) r~’I~~~~17 ?)

C 1 1CM 5 SIDEWALL INSULAII CN
(ALL 1 (YLIL (XC VL,WCYII ,R1 ,XSK T, 1 (11 (5) , l ( 5 )  ,ZW (5P ) FY~?U1 ?4’~

C 1 T F T M  ~ Fx F P ’~i _ A L  I NSUL ATION 11(~~- 1 7 5 0
XPJ = XCYL + XS KI-+ XRN rx~~~1 76-D
(A IL 7CV L LL IX RJ, F XTI ,P3,0.0,X11(6),7 (6),FW (6I) F’K Q ~~~j 7 7 ’)

0- f T F M  7 S K I R T  W I  FWD CX~~~’17 R ~~
0 -A L L  7 ( Y [L L (X S K I , S K TS ,  R S ,0 . 0 , X I ( ( T) , Z1 7 ) ,Z W I7 I )  F X Q M I T C f l)

C t T F ’~ P A TTAC H WT FWO
1At . L 7CY LL II 2.,WI(P),Pc ,C.O,X1t (8),l(8) ,ZW(8)) ~~‘I9I 1

C A F’ FA IR INC ry l”-4 1 07r )

F I X =  X S K L + XCVI f Y 0 ’ ~~j 93 ( )

(All l (vILL (X RN ,AC TFNC ,,RS,F1x ,xIt (9),7l9),7W (9)I ~YP MI94f)
ITEM EC A FT ATTACH WI FX P M IØ S )

El X 2  F I X  + 7 1
(A ll R C VII L I 2.,WT IIOI ,RS ,FL X2,XI I (10),lllO ) ,?W (10) ) FX PM 1~~7r)

C T T ~~~l L I  A F T  PflM~
C A LL ? F L P L L (~~1,RHC ,RS,EPSC ,TAH ,FlX,O,X I 1 (111 ,1 (11 ) ,7W( 1LI ) IXPMLR (Y)

C f I lM  12 A F T  INSULAT I O N
(A ll 1FLPI I IFE ,PHC IN, P t , E P S C , T I N A F I , F l X , 0 , X T I I L ? ) , ? ( 1 2 ) , 7 W 1 1 2 ) )  rX~~M 1 °LI~
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C ITEM 13 ENTRANC F SECTION FX0M1920
• C_ Alt l (OfJHI4(XE,WFNT ,YM3 ,VM2,FIX ,O,X11(13),Zl13 ) .1W 113)) FXRM IQ 3O

C T T F~ 14 THROAT SECTION FX PMI94O
F(3=FLX4XF
CA LL lC VLLI(XT ,WTHRO T,YM2 ,F13,X l I l l 6),Zl14),ZW(14)) FXPMLO6O

C ITEM 15 EXIT SEC ITIThI FXRML 97O
F17= EL’+XT FXRMI9RO
CALL ICIThiHl- (XA ,WF XT T , VMI,VM2,FL3,1,X11415),7 (15),?W(l5)) FYRMI990
ZWT= 0.0 FXPV?900
Cc 106 f= l,I C FXPM2OII)

[€6 ZWT= ZWT + l W ( I )  ~XPM2020
IF XRA M = ZWT/WR J FXR1-203’)
X 1 T~’I =C.0 FXR M2O4I)
1(1-fly =0.0 FYPM2OSO
(0 107 (=1,15 F XPM 2O 6 O

1 (1101 = X ITOT +1 (11(1 ) FX RM2070
1C 7 XMOV= XMC1 V +(ZE XRAM—Z (1))**25W1(1) EX RM2O# ()

= XMOV + XITO T FXPM2090
) J-1 CrN TTN’ F FXRM 2IO’i

WCOP M=PCSDMP+SXTS4FW [)WTS+WCYC+A 0WTS FXRM 2I1 ’ )
VC P~~1= (F WOWT I+WC VL I+A DWT II / PHOIN + FXTI/~~HflX 

Fy pM 212r )
W NO ?= WP N FX P~4 2 11’)
1~~( (1( 151 •FQ. 0 ) RET URN FX~~M7[4()

lr~P1TF (6,99) FYRM21S’)

5’) F O R M _ A l l  [Hi) FYPM ?16 ’)

WQ ITE ( f’,IZC ) WRJ,WT FXRM 2T7’)
12’) FrPMA T I )OX,38H *5*  NrN INTEGRAL RA M JET COMBUSIOR 5*5//13K W FTC ,~-4TS ,F~ PM21P0

1 L~~S / E~~PM 71~~’)
12X ,1’- I-TOTAI RAMJ E1 ,Fc.3,cx,l3HF~~D CLOSURE ,F9.3,9X ,I3 HFw ° INSU [TFX~~~2200
l~ ,F’).A/

~2~~,13HruM P ST!FFNR ,F9.3,9X ,I3HCYI STRUCTUP ,F9.3,9X ,1 3I-CV L I?~JSUiT~~~~~222)
- - 7~’? ,F9.4/ ~ X Q T M 2 2 1 ’ )

32~~,13I-FXT INSULIN ,F9.3,9X,I3HF WI) SKIRT ,F9.3,9X ,13 HFWP _ AT(I -~4N(X ~~~1?74 ()

31 ,F9.4/
4 2 X ,131-A FT 5x1 /FPNC ,Fc.3,cx,13HAFI AT (HMNT ,F9.3,CX ,1IHAFT C t f l 5 U R c y P M~~’~~1
41 ,F9~~4/ [X~~M ? 2 7 ’)
57X ,I’H A FT I”~SU1 TN ,FS.3,SX,I3HNCZ E 1’~TR4NCE ,F9.3,9X ,1 3HN~~7 T~~Rr_ A T~~Yr’M22Q~
~ ,F9.4/ ¶

~~~P M 72 O ’ )

6?~~,13H NrZ EXIT CCNE,F9.3//I
WQITFU’,I2IP 1 9

[H FflP~~ATL~0H STRUCTURAL AND CA S~ MATER!AL ,2X,3A4/I ~X 0M2 320
IF ( 1 1 1 1 1 )  •CT. 0)

1W PITF (6, 1?II 7E X RA M ,X IIEXR rX

U) FrPMAI(/2X , 5i-C.(. ,F9,3,9X,5H M01 ,F~~.1) I W P M 7 I S 1

~~ ITF (6,122) XRJ,XPN ,VRFQ ,XCYL, XSKI,IC VI ,TA H ,TtNS,FXTF~
7, F~~~~~ 2 3 f 1

1 XC, T FAM, VM3,XT ,YM2, XP,OFLM ,YM1 FX~~M~~17)
1 2 2 rflP~1A T (2X ,I5I-D1MEN5I flN5, INS /

1?X ,131-4TOTAI LENGTH ,Fc.3,9X,L3MNOZ LENG TH ,F9.3,0X,I IHVCLUMF (U F X R M ? ~~Q0
iI~ ,FQ .1/ FXQU’400
22X,IIHCYI LENGTH ,F 9.3,qX,13HF W!) SKI LI ,F9.3,QX, I 3 MCV I THTCK NF ~~RM241 (1
2FSS, F9.4/ (YRM?420
‘2Y ,1~~~rLflSUPF 1KNS ,FQ .4,9X,I3HINSLN IHKN5 ,F9.4,sX,[IHcXT ll~’c T~~ FX~~~~?43r)

FXQM2440
42~~,13 HFNTR4’~’0-F LI ,Fc .3,9X,13HENTRANCF 1K ,F9.4~ 9Y ,1 3HEN TRA ~~CE RFYR M 7 6’~()

4 A ~ ,F’) .~~/
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52X,1~~HT i-P~~A T L I ,iQ .3,AOX ,I 3H TfIRO4T FX RAU,F9.3/ FY DM2470
6?X , 13 1-iFX f T  C 1NC IT ,~ 9.3 ,9X ,13—4P X I I C ONE 1K ,F~~.4 ,°X,13M ~~ It C C~ E 1XPM2480
69A r ,Fc .3I FXRM2490
c T Il~~N 

r~- Ru25q()
IC) CA l L 7SPRL1 (RHC) ,RS ,1Al-~,C.C,Q.0,l,XII(1I, Z (1),ZWl1J) ~

(Q M?513
C _ A l t ,SPPII (RHO1N ,RI,TIN S,C.C ,TAH , I , X II (21,Z12) ,lW (2)I rXqM2S2o
cr ~C 1 01 FXRM 2S3O

2014 W PTTE (6,2 015I A M AC I~I , ALPHV 1XRM2540
-

• 2015 FOPMAT( /i0X ,34HFA IL IIP F TRYIN G IC READ INLE T MAP / FX~~M2550Un~~, 7HAMAC H = ,FIO.5, 8K AL F I = ,FI0.5 I EXPu2560
W R 1 T F  (~~, 54 5 )  ~ f lMB, I A R I ( M U M )

~45 FM1< M AT I ‘ I ~T (NP yAP I A RL E= ’ , E 12.5 , ‘ 2ND I NO VA R IA R I E= ,E 12 •c , ‘ s FXPM7S P’)
[UI PTA B L E = ‘,r1 0.3,’ SIJPTA~~LE SIl~ = ‘,EL0.3/’ THE VAR I A B L E  ~UT OF PAFX PM2590
?NGt- IS THE ‘,A4,’ PJPEPENOENT VAR IA RLE’ /) LY RM2~,00

PFT 1JQ N FX RM .26 10
39 W P I T F  I~~ ,3c ) HP FX ~~M 2f ,?’) -

39 FrP’~A T (  2 X , 4 2 M F R PO R  T R Y I N G  TO PBTAIN A1 ITUOE OA TA, ALT = ,FB .II
RETU RN Fx PM~~~40 

—

~4 
Wt~ f1E (6,3) rYqM 26Sfl

3 FrR~~A T (  ‘ ~A ILU R F (N FX RAM WHEN TRYING TO REVALUE F~ TRAN( F A Pr’ ) r x Q M ? ~~ ,o
T NC = ~ ~K~~l267f l
P~~T I J ~~P4 Cy  0U26R’)

35 W P IT F  I ~~~~~ 
M IL PA M

3f
~ ~rI~ M _ A T ( 26~~ ERR O R IN SU9POUI!M F MAI LS .15) F~ R~~27O0

r rT lJR r ’ I  FX Q M ? 7 10

5 114P0UT l r~~ 1 N L F T P  T~~t T-~ -1 ir,

C N UK .CH— CG SM R .K.Mr .OONCJUGH F1V/ERC ) 10/18/73
CPM~~J1F P P~. f l G R A M II) (ALC ’J ATE INLFT WE TGHT ANP DP~~G ( S T f t t ~~’~~A t C N F  C~!FC K I NLT ’ ) - )~~’)

(r’A MON / 1NL SIF/ A W F T O  I ~ 1T ’ ~’)49
( f l ~-”- fl~ /TJ l N L P / X E ~~C-, R FNGC ,XM I SSI I~~LT C ~

)
~~()

CFUM (~~1 / P jf l~~T /  CFNR (),CFN , A 5 A 1 ,A 6A3,~~CA3,SFC, RO ST I~iT.1~OST XX ,
1 ~

—
~crpp 

1~~tT~V)7)
cn\4~

_
~r N  /INCCMM /XLDIJM P ,X FFRNG , X 1NLET, XT TPCL ,S 1ERM ,TNC7L 1~

\I t T~~’1~’)
CC f l - 4  /P~l4TTY P/ 1~~(11r p.ir~ s ION 1 1 0 - 1 1 3 )
r~~~~~fl~~r - ~~ /IP ROPf INr , IMI N ,NFWP1,I RJOUI TNl T~)I1’) -

0-C ~‘- ‘)~‘J /AL 1)9 / ¶ \ I L T ( 112 ’)
1~ 1, ~t TI ?4) , SDTFM PI 24) ,PRF SS 124) .10(8) 1~ ’l T . )  

- 
-

f ’M ~~fl~~~j  / I ’ O A T _ A /  COP - I L ,  C L A L F ,W E IGH1 P’ 1 1 ’ ) 14 - )
C A T A  P T ,1 / 3.14159, 0.0I74532~ / P- I  T f l l~~

() -•
Cr ~’Mf ~N / j N~~F5/  xl, x7 ,X3,x4 ,XC ,VI,Y2,Y1 ,Y4,YC,XT ,A M T ,OFI1 ,flFL2, OU l l T LT’)Iôfl

- -

C~~41-(~~/1~~flATX/ HPPOJ,HC,W ,HRLYE R ,ANCIFI,AN CLEU,AN CtTU 9, AR L PIV, P- - 1T 0 I ’~0
If4P1PfV ,X( HFCK, *~FR~~C ,,XN_AC .1 (0)1ST ,AWF T ,A W F T F E ,DEL FX T ,A 91VWT , ¶ NITO1 °0 - •

2xL Ryr,A FEPQ J, A C PPPJ, TSTARI,TFRNG , HP PLTI?O0
C fl-’M CN /r flO[XX / IN IN (16) TNITC)21r )
I C I J 1V A L FNC F (I~4 l ?~1?),11Y PE ),(1N!N (8),NDUJCT ),(ININt9 ),l\FPNG)
IC- U I V AL r~ C F  I 1NIN1 1~~I ,NO IJT ) T~~1 ~0~~3’)r(~~v r-~.J / r y 1F P N f  A RR I? O )  1N1T 02 4 0
Ffl IJ T V A L E~~~ (A~~D l 1 ) , 2 I 1 T ) , I A R R( 3 ), D3) , ( A R P ( 14) , T A N L T H’J110250

1,(AF ~~(lc) , A c) ,(app (L6), XM 7ER fl ),(A RR1 17 ),XMPJTO ),(APP( 1R ),H~~1G HT ), P - L T 0 2~-r)

H A  155 

—~ - _~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ •~~~~~ : - ~~
- — —  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 



1 (AP R (I0),BOSTLTI !N1T0270
COM M O N  / SLSDAT/ TX(44) TNLIO2RO
ECU IVAL ENCE (TX (331,SUSIT ) 1N110290
EQUIVAL ENCE (ININ (1),KIND ) !NL TO300

CTMF N S IUN X (SC ),Y (SOI,Z (5O1,ARFA (501 ,WGH1(501,RIX (50 J INITO 3 ZO
N AM E L (ST /JPN5ON / HRLOIV ,AWF IAF,AW ETF F ,ADIVWI ,AWET 1NLT0320
A P A T 1 f l ( X ) = I 2 5 . I ( 2 I ( ~.* X ) * ( 1 . +.2* X *X ) * *3 .  P4110330
NAM F I (ST 1Q01 PLIT,SIJSLT,03,XOLMP, XLCB,HTH ,X4,XC, X T 1PCI INITO 34O
1=1ST_ A P T 

• 
P4110350

Wfl=O INITOI6O
HP = HFICHT P4110370

CALL TltJl (HP,ALT ,V 1,PRESS,P0,IND ) INITOI8O
IFI l~~t) .NE. 0) GO TO 38 TNL 10390
C A L L  T IU 1 T (S D T FM P , T O ) TNL IO400

TTFMP=Tfl* (1 .+.2*XMFERO*XMZERO)—460. YNITO41O
C_A ll MATI S(NOUCT,TTEMP, PHOA ,FIU,FTY,IND ) P4110420
IF (INC .NE. 0)  GO TO 1452 P4110430
CO 5 1=1 ,3 1N110440

5 I (C 1lIP= IRN ) P4110450
C_ALL MA IIS (eJFRNG ,T1EMP,RMOFRG ,FTU,FTY, IM)) 1N1T0460
IF ((ND .NE. 01 GO 10 1452 INLTO47O

- (PNTR=1./XT P4110480
C M~ T~~p (_ A~~5 AR E CFS1GNA TEP AS FOLLOW S P4110490
C A A I S I  15C P5 !  STEEL COOE I TNLTOSOO
C P AI S I  20C pcj STEFL CODE 2 INLTO5 IO
C 0- ‘00 CR MAR _ ACING STFEL CODE 3 P1110520
C C 17— 4 PH STAIN lESS CODE 4 P4110530
C F 2014— If~ ALUMINUM CODE 5 tNlIOS 4O
C C A 7 3I~~—0 MAG N ESIUM CO DE 6 T N 1 T 0 5 5 0
0-- H ~AL— 4V TITAN IUM COUF 7 1N LT O5 ~~fl

• C P RFN F 41 CODE 8 P1110570
C C W C 12QV COE UMBTUM COD E 9 I~~L T O 5 8 0
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A cEG l= 0 .6*l (fl3/2.I**2)* (ANGLCL— SINL) TN I T 3 ~~~O

• _A I kl flV=A P E _ A I L + A P FA 2L—ASF G L (‘4113340
_A~ L C I V = A IJRl f~V+4t BIflV I’4L133c0

CA LC 1JL~~TE WE TTED A R F A S  IJPPFR HALF ,THEN LOWER HAlF INL133f’C)

~P F A (  6)~~HI1LDIV* (Hr/2.+I)/S1N (10.*CI TNITII7I
X ( A )=_ I~1F k LflIV/2. T ’~(T33P )
‘I 6)=— (T+ t-IC/4.I P4113301)
?( ~ I=xc/7. .o~~5* (I-r ,~~.+T)/TANl1I).*r) PL1 340’)
4PI_A(1?) = ((t-C /2.,T )/SIN([Q.*C))*(03/2._SQRT ((03/2.)**?—IHC/2.+T) **TNITI 4IO

1~~
) )

-~P E A (l 2 P  A R E A (1 2 ) / 2 .  !N1T34 ~~0

X([ 2I=— I-RL flIV—1. *(D3/2.— S QP1 ((D3/2.)t*?— (HC/2.+T)*~~?)I/ 1. I” 1T144’)
Y l1 2 )= — (I-4C/2 .+T)/3. t’ L T3451
Z (1?)=XC/2 . +2.*l (HC/2. +T)/TAN (1O. *CI)/3. (‘4113461)
A P F A ( 1 5 1 HR10!V* ((HC/2 .+T +H P RO J I /S I N ( 1O . *C)1 PLT ’470

X ( 1 5 1 =  X l 61 P ’ L T 3 4 P 0
v( 15I=— (T+HC /2 .+lI-C 12.+T+HpRflJI/2.) ( ‘4 1 1 34 0 ’ )
l (15)=XC/2.,C .5* (lHr-/2.+HPPOJ#T1/TAN (10.*C)) P113500

(‘4113510
1— ( I-4C/2. +HP POJ+T I *~~2)) 

1N1135?O
!1~~FA( 17 )=A PEA ( 17)/2. (~‘t  T353 1)
X( 17)=_ t - BLDI V—l .*l (D3/2.— SQRT ((03/2.)**2—(HC/2.+T+I-PRCJ)**2))/3.) P111540
V(1 7 )r—( T4-I-C/2.+2.*(HC/2.+l-$PROJfT)/3.) TNL T3 5SO
1 1 1 7)= X C/ 2 . +2.* (~~C / 2 . + H P Rf l J + T ) / (TA N ( 1 0 . *C I ) / 3 .  P4 113560
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Gr TI’ 1~~9? (NL13570
C LOOP TO CORRECT I-4CK IF wIOTH F X C FE D S  M I S S L F  D I AM E T E R  IN IT3S8O

41 STN F = 1.0 (‘4113590
I-A l = 0. P4113600

GC TI’ 42 INLT36IO
C-AL (lit AT F FOP S TNCLE A Ft LY—1 INE 1N1T3520
7~ A RFA( 33)=W*SORTIXLDLJMP**2+IHC+HPROJ+T)**2 ) P4113630

X(33)=X(1S ) (‘4113640

Y(33)=— (T+I-C+I-PPDJ—HRLDIV )/2. (‘4113650
7 ( 3 3 ) =x T ( PC 1 + X L I I R N +X 4 — X C + 2 . * KT+ X ICR+XLDUMP/2. (‘4 113660

C A l C u L A T E  DIVEPTER PR~~JFCTFD AR EA P4113670
IF( ( W/2. +T) .GT. 01/2.) GO TI) 41 INLTI680
I-AL = SQRTI(03/2.1**2 — lW / 2 . + T)**21 P4113690
6INF= (W/2 .+TI/(D’/2.) 1MLT3700

42 _AN C=A R SIN(S!NE) (MI 13710
_A
~ GOUP •=2.*AN C tN113 720
AC~ DSS tW +2.*T )*(03/2. — HAL/2. + HE’LOIV ) (‘4113730
A cF G~ 0.~ *(fl3I2 .1**2*lANGDUB—S 1NlA”4GDUB1 ) TNLT374C)
AR L PIV=AG ROS5—AS EC (‘4113750

C A L CII LA T E ITIVFRTF R WFTTFD AREA (‘4113760
A PFA ( 6 )=HBIDIV*lW /’.+T)/SIN (lO.*C) !‘41T3770
Xl 6) (W/2 .~~I)/2. P9113780

— V (  6) I-AIDIV /2. I’4L13790
71 6P40.~~*(W/2.+T)/TAN (l0 .*C ) P4113800
AP~~A 112 ) = ((WI?. +T)/SIN(1Q .*C))*(03/2. — H A L) 12 .  P4113810
X 11 2 F  c.*(W/2.+ 1)/3. (‘4113820

= I-Ab ly + 103/2.—HAL )/3. (‘4113830
7l12 )=2 .*IW/2.+1)ITANI1O.*C )/3. INLT3R4O
AR E A  (15) = A RE A I 6) (‘4113850
X ( 1 5 ) = — X l  6) (‘4113860
Y 1 1 5 1  = VI 63 I 1’1LT31370

1 (15 ) = 71 ~ ) T ’ 4 I T 3 R R O
A PFA ( 17) = A R EA( 12) (‘4113890
X ci?) = —X(1 2 ) 1NL13900
Y(17) = V (12 ) (‘4113910
7 (17 ) = 1112 ) (‘4113920

I~~52 CONTINUE (‘4113030
CA LC I JI _ All TI-F A FF ANT) EWI) FA !RIMG PROJECTED A Nt) WETTED A R FAS (‘4111041)
C X F R N C  IS I T I S T A N C E  FROM END OF DUM P PORT TU END (iF MISSILE AND YIFW D (‘4113050

A X  (At LENCTI- OF FWD FAIRINC ,. DO FWD FAIR ING FIRST. INL 13960
(Fl I1YPE .EO.IIGr) TI) 1600 P9113970
A FFPPJ=I-C* ( W+T +HRLDIV ) TNLT 3OPO
Gfl TO 1601 (‘4113090

16C0 AF FPRJ=W* IHC+I-8LCIV+ T ) P4114000
16(1 RFQUIV SORT (2.*A FFPRJIPI) 1N1T4010

CI-ECI( TI -AT AN L/0x3. CONE DOES NOT EXTEND FWD OF THE TANGENCY POINT (‘4114020
X1FWD=6 .*REQIJIV (‘4114130

STA FW O=X FRNC+XLDUMP+XIPd LFT+XLFW D IP~ftT4040
SIA C HK~~XTOTAL—STAFW D 1NL14050
IFISIACHK.IT .TANLT ) XLFWDaXTOTAL—TANIT— (STA FWU—XLFWC) (‘4114060
IF (XIFWD.LT.(2.*REQUIV )) XLFWI)*2.*REQUI V (‘4114070

- X F F R N G = X L F W D  (‘4114080

X I A Y R = X t FWD / REQU IV P4LI40°0
XL~~Y0~~XLtIYR/2 . 

t’ILT 4IOO
IF (I1YPF.EQ.I)r,O TO ieii (‘4(14110
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A PFA( 34)=HC*lS’)Pl ((W+HB (DTV+T )**2+XIF WD**2))/2. [‘4114120
X ( ~~ 4)=2.* (W+T +1-B1’)IV)/3. — HA L fl JV P1114110
Y (34)=—(T+HC/2.) (‘4114140
7 (l4)=— X1 F Wfl~~3. (‘41 14151)
.r rLl37)= (W4(-c4Lr11V41)*ISQPT ((HC/2.)**2+XLF14D**2))/2. (‘411416’)

~< 1 37I (~~#T +I-RLDI\u )/3. — H81DIV ( ‘ 4 1 14 1 7 ’ )
Y (17)=— (T+?.*I-C/3.) !NuT41 ~~’)
7(37)=7 (14) T”LT4P4O
A E FA( 3 8)=ARFA(3 7 )
X(38)=X(37) P114210
Y l H I = — ( T + I - C 1 6 . )  P 1 14 2 2 0

• l ( 1 8 ) = Z ( ~~4 )  P - 1T47~~’)
C 111 1 (‘4 TI-~1 SICE PIAT ES AND THE R[)TTOM (COWL) FOR FWD FA IP IN G INLT~.?40

_ AL F A ( 41)=Xr* (-JC/2. [‘1114260
• X(41)=t .+1.5*T P1114760

• Y(41)=— (T+2 .*HC/3.) P4114210
7l41)=XC/3. P1114280
X( 42) 0. (‘114291
Yl42 ) =C. P4114300
7(4?) C. P”( T4~~(1)

A P i_ A l 421=0. 1N11 43?r)
AP~~A (43)=W *XC [‘411433’)

~ ( 4 3 ) = T s W / 2 .  (‘4114341
Y(43)=— (1.5*T+HC ) P41 14350

7 (43)=XCf2 . (‘4)14160
(‘-C TO 211P INLT 4~~7’)

1917 A P F~~(3 4=  SQR1 (lW/2.)**7+XLFWD**2)* (HC+T#HRLD !V )/?. T ’ [ T 4~ - ” )
-• X (34) W/3. !“LT4I’)1

Y (34 )=—l 1+ I- 1C+ I-A t . DIV )/3. —H BIDIV PL 1 44fl1
7 ( 3 4 ) = — x L r W n / 3 .  P41(4610

A P F _ A l  37 ) = _ A P  FA ( 3 4 )  (‘1 . 1442)
X (3? )=—X ( 34) TNt 1443 1
Y(37)=V( 34) P 4 114 44 1)

7 (371=7 (34) P-’L1445’)

ABCA(1 81=w*SORT (IFIC+HRIDIV+T )**2+XLFWO**2)/2. (‘:114460
X ( J R ) = 1 )~ ( N 1 ’4 4 7 - )
Y (38 )=—2 .*(t-iC +1+HRLDTV) /3. — HBLDIV I’•l .T44R0
7 ( 3 9 ) =7 (3 ’4 ) I”L1449’)

- 
- 

AP EA ( 4 C ) = 0 .  P t  14500
X t4CP40. (‘(146( 0
V -(4C)=O. P114623

( 4 0 ) =0. T~~t T 4 5 3 0

AR FA( 41 )= YC *I-C12 . (NI ~%5’.0
- Xl41)= (14+T )/2 . I’L~~45~~’)

Y (41)=—(T+2.*I-C/3 .I P11466’)

7 (41)=YT(P (TL/3. I~.LT4S70
Ap cA(4?) A R F A I 4 1 )  I’-L14580
X (42)~~—X (41I t’114590
Y (42) Y (41) P4114600
7 ( 4 2  )=7 141)  (‘4 11461 1
_APF A (43 )=W * XC (‘4114620
Xl43)=0 . TN1T4f~30
Y (43 )=— (1.5*T+HC ) (“11464’)

7 (43)=XC/2 . T N L T 4S SO
2 1(8 CO NTINUE P111461-I
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CA L (1YL t 1 F AFT FAIR INC, WETT ED AR EA (‘4114670
1 8t ~i (Fl (TYP [.fO.1)GO TI) 1819 (‘4114680

A P C A I J6)= (HC+I4PROJ+T+T)*SQRT ((W+ T+T+HBLDIVJ**2+XFRNG**ZJ/2. P911469(3
x l 3 6)= 2.* (W+T+T+t~B1flIV) /3 . —HBLDIV (‘4114700
y (36)=—( HC/2 .+T )—(V~/2. 4 1  + HPROJ)13. P1114710
7 1  

~() = x(N( FT + X l DUMP + XF P’4G/ 3 .  (‘4( 14720
x l  “‘I =0. (‘4114730
y llo ) =C . (‘4114740
7 (39) =C~ - 1~4114750

~PFA (39I= 0 . IN1T 4760
_AP Fn (~~c I = l w +r+r+I-BtDrvI *SQpr((Hc/2.+HpRoJ+T)**2.xFpp.,Gs*2),2. (‘4114770
X1 35 )= (W+T+T+HPLfl1V )/3. — HRLDIV (‘4114780
Y( 3SI=— (I-C/2. +TI—2 .*((HC/2.+HPRO J+T)/2.)/3. (‘4114790
7 ( 3 5 - ) =  Fl 16) (‘4( 14800
Ac- FA (40)= (w-.T,1+t-pL0fV )*SQRT ((HC /2.+()**2+KFRNG**2 )/2. (‘4114810
X (401=X (351 (‘4114820
V 14C1=— lT+EC/2 .)/3. (‘4114830
/(401=71 3 61 IN1T4840
GI TO 1820 (‘4 114850

1~~io A P P f t ( 3 5 ) =  (I-C+HPRCJ+T+T+HRLDIV )*SQRT ((W/2 .+1)**2 +XFRI%G**2)/2. (‘4114860
x1 36}= 2.*(W/2.+1)/3. P1114870
Y ( If- ) r—l T +I-- C •I-IPPCJ +T—HRLCJIV )/3 . (‘4114880 - -

7 ( 3 6 ) =  X 1 ’ 4 L E T  s XL DUMP + )CFRNG/3. (‘4114890 
-

A P FA ( I°)= A RFA (3 6 ) (‘4114900
X ( 3 9 ) =  —X (3€ ) (‘41149 10

‘f ( j O ) =  V I 3 6 )  (‘4 114920
1 13 9) =  7 (36) INLT4°30

• FA ( 36)= (~~,T+T)*S(3R T((HC+HPR0J+ 1+T+HPLDIV )**2+XFRM**2)~~?. (‘4114940
K1 1 5 ) r f l . (‘4114950
V( 35)=—2. *(1+I-C +t-PQOI+1—HBL [)IV )/3 . (‘4114060
7 ( 3 5 1 =  7 ( 3 6 )  1N LT 49 7- )

182(1 C (’NTI’4IJF (‘4114980
C ALCULATE TI-i f TOTAL W ETTF O AR EA OF (HF AFT FA T RING IN) T4’)9()

A WE T _ A c = A P E A I 3 6 I +  A P F A ( 3 9 1  + ARFA(35 ) + ARFAI4O ) (‘4115001)
C_ A l r’IL lE TI-F T”TAL WEITFO OF THE FORWARD FAIR ING P115010

AW FTFF=A PE4(34)+AR FAI37)+AR FA(38)+AREA(41)+AREA (42)+A PFA( 43) INITSO?0

C A I (” J L _ A T F  T HE W E T T ED _ A R f A  OF THE BOUNDARY LA YFR 1)1 VERTE R (‘411503’)
A r I V W1 = A p -F _ A( €)+A pcA( i5)+AREA( 12 )+ARFA(1 7 I [‘41151)41

CA L O IL (tIE TI-F WETTED A R E A  OF THE ENTIRE INLET (FORE AND AFT F A I R T ’ 4 G S + C U C T  (‘4 115051
W r T =AW E1A F ,A WF TF F +ARFA( 1 )+A R EAI 2 )+ AREA (3 I+ARE A( 4 )4A R FA (5l+ (‘41151)63 -~

‘.APF _Al7) ,A PFA (8)4AP FA (9)+ARE A lL 0 )+AR EA I11)+ A REA (13 )+~~~~~(14)4 (“116070
2 A P F A (  16) [ ‘4 1(5080

- C AW FT~ IS WETTED AREA OF INLET MINUS AREA MASK ED ON PODY P4115090
AW FTO  = A W F T  — AR FA(35) !NLTSIO-)
( F (  ( T Y P E .GT.  I I A W E T Q zA W E T — A R F A I 3 6 ) _ A R E A ( 1 6 1  (‘411611’)
AIT UCT O. (‘41 1512’)
On 111 2 M 1,3~ (‘4115130

1112 _ A r I l r T = A P I J C T 4 A R F A ( M I  (‘4115140

C T F M P  I S  IN  CE O, FAR EN I-FIT AND RHO IS LB / I  N**3 (‘41(5150
IF(INfl.NE .O) GO TO 1492 (‘4115160
WC HTAF =AW ETA F *R HOFRG*TFRNG (NIT 5 170
WGH1F AWETFF*PHOFRG*1FRNG (NITS 181
WC I-T [TlJ=APUC T*RHOA *1START P91151°’)

~ftGI -T~~WGI-TFF4WGI-TA F+WGH1flU !‘411C?00

IT R/J ONL Y (‘4115210
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r,f’ 10 5003 [‘4115720
50(7 CC’4l(’4(!F I’4L15~~30

~TCA CU=P I*2.*RENC ,fl*TSTART*8H0A 1NL15240
IF(K (N P.C,T.49.AND .(!ND.LT.60) wE I C,HT=WF !r,HT+WTCADU (‘4115250

50 C3  (‘ r”4 T !’4ur (‘4115260
CA LCUL (tTF TI-F (‘4IFT CENTER CF GRAVITY (‘41 1527’)

x C(SIIM=O . (‘IL T52R’)
VC (SIJM=C . (‘4115290
?CGS (uV=O. (‘4115300
T=TST A P 1 (‘4115310
P I-fl=PI-11/~ [‘4115320

• r r  Fl K=1,43 TN! 15330
(r (K.Fo.34) CI) II) 1313 INLTS34O
CC I f)  1114 TN115360

13 13 T=T FPt IG (‘4115360
Pt- fl= Pt4r FP ’~ TI~’1T5 371

- 1314 WCF-T(K) AP E_ A( K )*T *R I- 4Q INITSIRO
X O f l M P = A R F A I K )*T*RHfl*X (K) (‘411539’)
YCflI’~P=AR[All()*T*RI-fl*Y(K ) (‘4115400
700M P=APEA (K) *T*RI-fl*Z (K) !NL16410
P / i  (1’4( V (‘4115420

CC 1° 5004 (“1115430
50C6 CPNTPJUF INLTS44O

TFfv IrC.G T .49 .ANP.K(ND.LT .60) GO 10 87 I’41T5450
XCGSUM=XCGSUM +0.*WTCAI)U P4115460 

- •

YCC -SU~’=YCGSUM +WTCADU* (H81D (V+fl3/2.) (‘411547’)
7 C G SU f~~liCSUM +W1CA flU * (XTNLET+RFNGUI TN (T54R’)

81 XCG =XC~-S (JM/W FIGHT [‘4116490
— 

GO 1~ 5005 (‘411550’)

S C C 4  CPNTI’4UF (‘4115511
X OCS (P-I = XCGSUM + XC.OM P (‘4 115 521

50 (5  CC NT Ir ’J (J F p1 ¶ L,53’)

YCGS II~~=YCGSUM +YCOMP (‘4115540

8 ZC CS (!M=/CGSUM+ /COMP (NI
XCG= YCGSIJM/ W FIGHT (‘4ITS5~~’)
YCG= YCCSIJ’4/WETGHT (‘4 (T557-)
Z (C=/CCcUM /WE IGI-4T (Nt 1550-1

C A[ (([1 A T E  TI— F PITCH INFP 1(4 ((F EACH Pr FCF 40111)1 ITS C. C. (‘41 I 56 Q 1
T=T51AP T PJLT~~6fl0 -

CC 23 1~~=34,3P (‘41151,13
2 3  ~ [~~( ( V ) — ( 3  (‘4115671

P T X ( ( )  W G HT ( 1 I* ( H O* *2 + XT I P C L* *2 )/ 1 8 .
P (x(7) =wGHTI2)*IXITURN**2+HC**2)/3. (‘41 1r640

P (XII )  =wGI-Tl3)* ((tIPROJ+T)**2+XLTURN**2)/18.
R(X (41 =WG I-ITl4)* (lX4_ XC+2.*XT )**2+ (HC+HPROJ+1)**2)13. [ ‘4 ( 156 1( 1  —

P (x (5) WGt~1l5 )* (lI.4i+HPROJ+T)**2+ (X1CR+XLDUMP)**2I/3 . p t ( T c ~- 7f1
PT X (7) =P IX ( 1) (‘4115690
PIX ( 8) =RIX (2 ) (‘11560’)

PTX( 91 =P Tx (3 ) (‘41157’)0
PT X (I0 )=PIX (41 I”’1T5710
RT X l 11) R tX (S) (‘4115770
RIX (13)=WGI-T (13)* ( XITURN**2+ (HPROJ+T)**2+TSTAR1**2)/3. (N11~~73(1
P I X I I 4PWGHT(14)* ((X4_ XC+2.*XT +XICB+XIDUMP)**2+TS1APT**2)/l . (‘4116741
R IX I  l6 )=WGHT (35)t((XTIPC1+X1TURN+X4~~XC+2 .*XT+X1CR+X 1DUMP )**2+ (‘4115750 -

1TST ART**2)/1. (‘4115760
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p(x (IR )=W C,I.-T(lq)* (X2**2+y’**2)/jR. (‘4115770
PT X (19 )=Wr -I--T (19 )* (IX3—X2)**2+lY2 I **2)/3. (‘4115780
R!X (~~0)=~~GHT (20)* ((X3—X2)**2+IY3—Y2)**2 )/18. (‘4115700
P I ( ( 2 1 ) = W G H T ( 2 1 ) * ( ( X 6 _ X 3 ) * * 2 + V 3 * * 2 1 / 3 . 1N1T5800

~ Tx(2 2)=w ’ HT (22)* ((X4—X3 )**2+(Y4—Y3)**2)/18. 1N[T5810
Pjx (2 3)=W i~HT (?3)* ((X1,—XC )**2+lYC — Y4)**2)/18. (‘4115820
r~(Y(? 4 ) t,~GHTI? 4)$ (XLTURN*t2+ (HpROJ+TSTAp1)**2j/lF3 . [‘4115830
RIXI 25 )=WC ,HT(25 )*l(X LTURN— (X4—XC ))**2+HC**?)/3. (‘4115840
R Y x (26)=wGI-r(26)* ((HC+HPRCJ)**2+ (x4—XC.+2.*XT+XLCB)**2)/3. T’4ITSASO
PIY (27 ) WGI-T (27)* (V2**2+Y2**2+TSTART**2)13. INLTSR6O
R Ix (28)=WG!-4T(28)* (1X3_X2)$*2+(Y3—Y2)**2+TSTART**2 )/1. (‘4115870
RTX(29)=WGHT (29)* ((x4—x1)**2+ (Y4—Y31**2+TSTART**2)/3. (‘4)15880
R (xl 30 1 =WC,I-T130)* (XITURN**2+HPRDJ**2+TSTART**2)/3. INLT5R9O
PTx (3t )=WC ,I-T(~~t )*(4.*X1*XT +TSTAR T**2)/3. (‘4115000
R 7 X132 )=WG)-TI32I*IHDIFF**2+ X LCB**2+IS1AP T**2)/3. (‘4115910
(F ((TVPE.fQ.1) ((0 10 4444 P4115920
P ( X ( ’ A)  = WCI-T (36)* ((HC+PU~POJf2e *TS1AR1 **2.+XFRNG**2 )/19. (‘4115030
RIx( 3c)=o. (‘4115940
R (X I ‘~~)=WGHT(35)* (3.*TFRNG**2 +2.,*XFRNC-**2)/36. P1115950
Pjx (43)=PIX(35)*WGHT (4C)/WGHTI35) P4115960

P4L15970

R Ix(1 3)=I~C)-1(3l)* ((HC+HPRCJ)**24 (XLDU [~P**2+IW+T+I-BLDIV )**?))/3 . (Nt1598()
P (X( 6)=WGI-’T ( 6)*I((HC/2.+TSTART)/S!N (10.*C))**2+1START**2)/3. TNLTS99O
PTx(j5) =l .~r,HT(I5I* ((lHC /2.+HPRQJi~TSTART )/StN (1O. *C))**2+TS1ART*$2 )/INL16000

1’. (‘4116010
PT X( L2 1= w r~HT I 12 *l3 .*TSTART**2+2.*(O3/2 .s(1.—C0S (AI~CLFU )))*$2I/36 INIT6’)21
P (X( 17)=WGHT ( 171*1 3.*TSTAPT**2f2 .*(f)3/2.*(I.—C OS (fU’,r,LELI))**2)/36 P116030
CC Tfl 2221 (‘411614(1

4444 RIX l 3 3 )=W G HT (~~3)*IXIOU MP**2+lHC+HPR0J+TSTART) **2+1START**2)/3. TN11~~05C

~~[V (  6)=WGHT ( 61* (HALDIV**2+ ((w/2.+TS1ARTI/cfN (l0. *C))**2)/1. (‘111616’) —

PTX(15)= P IX ( 6) 1N1T6070
P (xl12) =WG }-l T(12).l ((W/2. +TSTART )/SIN(l0 .SC ))**2+Ir)3/? .—HAL ))*2/18.1NI16180

• PIX( 17 )=PIY (12 ) (‘4( 1609’)
RI x l 36) = wCI-1 (36)*IXFPI9G**2 + IHC+HPPOJ+HBII)IV+2. *TSTA RT)**?)/18 .INII6IOO
Pi x(39 1  = R IX (3 6 )  1N1T 6110
P T X l 35)=WC.H1(35)*2.*(3.*T~ RNG**2+2.*((HC+HPROJ+HPLC(V+? . *1ST APT)*t !’11T612’)
12.YFPNG**2)) /36. (‘4116111
P(Xl41))=O. (“1116(40

2223 CONTIN UE P4116150
PM 1=0. P116160

• ITO 110° IJ= 1 , 40 (‘41161,0
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5C 40 ‘(N=~ LFN —C.5*XFPP’0 (‘41(2240
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C! -~T=0 .0 101 (2550
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CL AM=7.*AC 43*AC/(57.296*SqEF) (‘4113420
C I A F N L ” C ( A I N  • C L A M  (0113430
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- E F PC F F ( J J ) = C 0 R ( 1 F F  ( “ [ 14 2 ( 1
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C•C=32.17 ISE000RO
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4=0.749199 (SFNOIOO
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4( 0 (127) ,P ((1)), (F (1361 , 82(1)) $ (F (145) , Q1 (I)) , (F (154) ,02 (1)), M ATL It 5(1
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“AT A 42/ 13S.c9F 3,—5.544122F—2,1.454054E—4 ,—2.73208E—7,1.02?S7E—13’~A1(02O)

1,0.0, 0.0, 0.0, ICCC. / -

DA TA Q ( /  203.72T’c ,—3.1C08671—2,—1 .2555I F— 4,5.11357E—7,—7.4 1407E—1O”A 11 02 2 0
- 1,2.~~(-L33 ~~~—13,0.C,0.0, 0.283/ “4110210

DA T A 82/ LA I.2644,—e . 3C 045°E—’, l.8~~241E—4 ,—3.3780E—7,1 .1fl0981—10,”5T1024’)
1 0.0, 0.1), 0.0 , 1000./ “P,T I 07 5 0
DATA Cu 250.3191,— . 12587056 ,—7 .249451—5, 1.412 15F—6,3. 77 P01 F~ O,’A A T L 0 2 6 0

I 4.O4947P~ — 1 2,—1 .6?3592F—15, 0.0, 0.289 / M4T10?70
rA TA C7/ 275.6873,— .113 3691, —2.597554E—4,2.86207F—6,—9.20084F—9,”A ’L0780

lt .4206311F—lh— I. 1)792391F—14 ,3.1542530—18,1000. / ~‘A Il ’)2~ ’)- 
DA TA 01/ 185.3443,— .061816575,—1.637407F—4,1.89322E—6 ,—7.6?791 E—9 ,”A TLO 301

11 . 3c ’)53CPE—1l ,_ 1 .1 61E~146F_14 ,3.576743F—18,.282/ ‘~A 1L0 310
DA TA fl2/ 175.12(5,—. C6C111575,_1.241584F_4,l.4177IE_6 ,_5.900281_q ,u 6I10321
1l.0800203F—I1,— 8 .2362192F—15,?.901658F—1R ,900./ M41L3310
D ATA El i 66.517Q2,— .037726844,2. S2466O8E_4,2.01661F_6 ,_5.A0264F_R ,~~ATL 1340
13.9270?74F—iO,— 1.2484814E—t2,2.081it4F—15,0.1Ol / M41L0150
DATA E2/ 59.27372,— .fl43642511,3.2877813F—4,J.22568 F—5 ,—5.?6410F—R ,”Al LOISO

13.5731961C_ IC, _ 1.07356691_12,1.621736F_15,600./ “- ‘11017’)
DATA Gil 34.54856,— .04001656, 8.2877353E—5,7.590633F—7 ,—1 .11613 F—S ,”41L0180
14.864,3100E—1 1,— 6.54773c21—14,3.5370061F—17,0.0639 / “‘411039’)
DATA 02/ 16.1O74S,_ .O1C29623,_3.979167E_5,9.O291O9F_R ,_1.577??E_Q ,~lAT Lfl4fl ’ )

11.64893fAF—11,—2.68017C21—14,1.4940091F—17,b00./ MAT LO4IO
DAT A Hl/ 145.2341,— .14093739,1.6113261F—5,4.811L71F—7 ,—7.18178F—IOMATL 04?’) —

1,2•~~P4l457E l3, C.O, 0.0, 0.160 / ‘-‘ A lt

D ATA H2/ 136 .€OSC, — .12686628,—4.909786F—5,3.45276F—7,—2.5’)23F’LF—11 ””t)441
1,fl.0,-3.C,’).C, 10CC. / ~~~~~~~~ ~~~~ -

- . 041A 81/ l73.6735,— .O56R4414,8.R12214F—5 ,—2 .310598E—7,3.P4947r—10, ”4T1n4 (~) 
-

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / uA TL ’ )47~)
r ATtI 27/ 131. (341,— .0115E903 ,—1. ?8511 3E_5,6.8857531_9 ,1.O t O S l r_ l1, YA T I . 0%DI)

1 —2 .1657085F— 14,C.0,O.0,1600./ “4110’,’)’)

- 
r A T A  0 1 / 102.8955,—. 1 30~~6587,—9 .620951E—6 , 1 .057358E—6 , 3.66371 F ° ,” ‘~T I 0 5 O T )
I 6.99543010—12,— 8.4C32004F—15,6. 51642P1F—LR,’1.343/ “~ T L1Sl1
0414 02/ 76.486cc,— . 06191594, 1.38381 13F—5 ,3. 737935F—S , —3.41 ~~ r— j 1- ’ ’TL’)523
1,1 .0753C36F—14 ,— 1 .1906212F—18,C.,2700./
CAl l’  81/ 45.67787,— .00615185,4. 7676774E—5 ,—3.89959E—7,—7.8559~~0— °,” -’’L0541

I 7.iP ?RC29F~~11,~~’.t9604737F~~l4,O.C,0.O65 / ‘ • A T I n s c )

DATA P2/ 23.8fJ382,— .01231640,3.42 80666F—4,—1.21623F—6 ,A .~~~i27 70— Q ,~~AT L05s)
1— 7.6568C51E— 12, C.C,0.C, 400. / V~ T 1 1571)
0414 Sj/153 .Qq0t7,— .03369314 ,7.1339100F—6 ,—1 .843970—6,a.?41 123 F_ Q ,M~~T L0SP ()
1—1. 42O16OOE— 1L,9 .23O~~419F—15,0.,0.072/ 

MA TIO SOt )
CAT A S2/120 .5I821,.004342 644,—l.791805F—5 ,—? .28520F— 6,1 .043?121_P ,MAT LD600

1— 1. 8433592F—l1 , 1.21267691—14,C.O,500. /
C ~ A ( S (  15C PS I  STEE l C OllIE 1 “AT LI f ,70
C 8 AI S I 200 PSI STEEL CODE 2 M

~~TL1)61O)

C C 300 CR MARAG IN G STOO L CODE 3 “411054’)
C C 17— 4 P4-I ST4!NLFSS CODE 4 ‘-44T[’)~55fl

C F 2014—16 A LUMI N IIM CODE 5
C C 47318—0 MA GNESIU M CODE A ~ A tL flh 7’)
C H AAI — ’4V TITAN (tiM CODE 7 “A lL 0681
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C P R~~PJF 41 CODE 8 M4110690
- • C C ~C~~79Y Cfl1 (JMPIUM COllIE 9 M4110701)

C R CLA SS FABRI C EPOXY LAMI NA TE CODE 10 MATL O7 LO
C S FT L AM EI ’T WOIJN!) GLASS FPOXY CODE 11 MA110720
C I 1518 INPUT CODE 12 M4TL0731
C U US 4-Q INPUT CODE 13 ~ATL0740
C Xj( 19 OENSITY LFf [M**3 MA IL 0751)
C Y2 (~~) MAX IMUM TFMP - MATLO7 6I

DATA (4/ 4H150P ,4FISI 5,4HTFFL,4H200p,4HS( S,4HT111,4H300M,4HAP 5, “4110773
- 14I~T [fL,4HL7—4,4H STA ,4HNLES,4H2014,4H—T6 ,4HAIUM, MAT L 07RO

24I-Al~~1, 4H8—0 ,4H M4G,4H6A1— ,4H4V T,4h1 1A0 ,4HREME ,4f-4 41 ,44-4 , MATLO790

~4I—WCl2,44-49Y C,4HOI UM ,4HGIAS,4H FAR ,4HRIC ,4HF(1 ,4HW CUN,4 1-4 fl IX , (“4110800
44HUSFR ,4H INP ,4HIJT 1,4HLJSER ,4H INP,4HUT 2/ MA TIOR1P
J=1 8*tN—1) MA TL0R2I
JMA 1 = 3* (PJ—1) M41L0930
1F (N .GT.1 3 .flR. 0.11.1) CI) TO 25 MA TIOR4O

- - DC 2 1=1,3 MA TLOP 51
2 (81 () = IA (J M A T + t )  “AT LORAl

TF(N.IT. I f l  GD TO s MAT1ORT ()
IF (F (J+c),LT...0Oj.PR.F(J+9) .GT.1. .OR.F(J+18).LT.200. .OR .F(J+1R )MAI1ORR 0

1.CT . 5000.) GO 10 25 MAILOB9 ’)
5 TMAX = F(J+18) M411090()

- IF(TEMP.CT. TMAX ) GO 10 10 MA TLO9La
1F (TFMP .LT.~~6C.) TFMP= —65. M ATLO92O

20 RHO = F (J+9 ) MATLOQ 30
FTU= 0. MATIO94O
F1Y C. M A1LO9SO

— TT= 1.
CC 30 1=1,8 UA TLO9 7’)

- 
FlY  = F l Y  + F(J+9+ ( )*1T MA I L  0980
FTU = FIU-.F(J+f 1*11 “'8110991

- - 30 TT = TT *TFMP MA T!  1001’)
IF ( 4- .EQ.5) GO TI) 34 MA I L 1 O L I
(0(P’ .FQ.q) GO TO 37 “41111?’)

35 FIt! =FTIj*IQCC. “4111030
ETY =FTY*10 00. - “4111040
PF TUJPN MA T L IOSO

34 Flu = Flu —1 .748248F—1 .8*Ti +5.838111E—22*TT*TEMP “411111 1
FlY = FlY —l.308519E—l8*1T +4.248255E—22*1T*TEMP “A TL 1071
GO TI) 35 M4l11’)pQ

37 F lU  = FlU —! .23879E—21*Tl +9.924589E—25*1T*TE4~!p—j.7C2433p—28sT 1 “,
~l1IQ’)r)

1*1EMP** 2 + l.24839E—3?*TT*TEMP**3 MAl I 1101
Cfl 10 35 u A l L L 1 I ~)

10 IF C NOUT .GT. C ) WP I TE (6,15) TEMP, TMA X M411112 ()
15 FPRMAT ( /1X,414-4MA IFR 141 TEMPERATURE GREATER THAN MAXIMUM! MA IL ! Ill

• I1X,F10.1, 19*-’ DEGRFFS REDUCED TO,F10.I,8H DEGRFES//) MAI L II40
TEMP = TMAX “411115-1
CC TO 2C “411116)

25 WR ITF (6,26) N M4111170
26 FORMAT(ROH ERROR IN MATE R IALS SUBROUTINE,REQUESTEr) CATA 0(11 A V A ( LA M 4 1 1j  180

I F I F, MATER IAL NUMPFR IS , 18) MA TLIL9O
(NC = 1 “4111200
RETU RN MAT 11?1O
END M4111220
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SL’8POUflMF PPQP~ “P~~1O0l0
O MOCES —1 M ( P ~J THP (’ST PRPIO1)?0
C MODES 0 CFN RCQU (R€O ~QP 1093O
C MODES +1 M A X  THRUST PP01004()

COMMO N /FAI LLR/ KF A IL 88810050
CCNMON /FRPPTf RrI”P (41,MUM ,IARI (2 ) p0810049
COMMON /F~~C1UD/ PT?, 112, PlO, CDA , AOAC, PT2PO PPP10070
CP””ulN /PJPIOK/ RJ (50) PRPIOO8O
FOULV A L ENCF PPPLOC )Q0

1t~~j( 1),co~ ),(7 J( 2),AN : ),(RJ ( 3) ,ANN ) ,(R ,j( 4),A1 I, PPP10100
2 (PJ ( 6), COD ), I PJ (7), Cl I, 08011)11’)
3~~PJ( ‘fl,P T4Y ),(FJ(IOhGAM ), (RJ (111 ,A6WAX ),(RJ (12),AC” -AX ), PRP~~(fl? t)

4 I RJ (13), A 6MTP~ ), I PJ (14), XMOMR ), P~~P1013()

~(PJ (17),1flC ), (FJ (18),PCMGN ), (RJ(2’)),ALFCLD ), PPDlflI4O
6(~~-U21),~~2A 3 ),(PJ 221,FA RL R ),IRJ(23),(iI) ),(RJ(24),FLPA P ), P001fl150
7 (PJ (24),TT4 ),(RJ(27),FAR ),(RJ (2R), P” ), 88010160
P (PJ (29), w F I, 1 RJ (30), ANC4 I, I P,J (31), PT2PCC I, 08010173
9(~~J ( 3 3 ) , T f l  ) , ( RJ ( 3 4 ) , P f l  ) , ( Rj ( 35) ,K D ( A  ) , ( R J ( 3 6 ) ,PI4 I ),  000 1018)
X (RJ (37), 2T41 ),(PJ(38),PT42 ),(RJ (39),PT43 I, P°P101o0
l (PJ (40),AMA ),(PJ(41),AM4 ),(RJ(42),4M2 ),(RJ(43),C,AM? ), PPPL0200
2 1 PJ(44), GAM4 ), ( PJ (45), 86 ), PJ(47), AR2 ), OP PI02If)
3(PJ (48),AR4 ),(FJ(49),P14 ),(RJ (50),WAA3 ) P8010770

C COMMCN BLOCK FOR A II1TUOE,T (TLE,(D AND FUEL DECkS PQPI021O
COMMO N /AL ICC/ PPPLO?40

LK L , A11 (24),SDTFMP(24 ),PPFSS(241,I9(8) PRPI07SO
COM MON /FUFLXX/ ~PP1024O
2K2 ,KKU5) , 1T2148 (15 ),IFARI (15,15),TTRSI (15,15),TTRS2 (15,I5), PP°L0?70
X TTPS3( 15,15), ~PPI02R0

• 3K’,K1 (15 ),JGAMM,1T414 (15),TFAR2(15,15) ,TGAM(15,15),EG (15,15), PPPLO2°0
- XF C (15,l5), P8010300

4K4,KI~(15 ),JP , IT4TF1 (15),TFAR3 (15,15),RTAB (15,15),FP (15 ,15), i’PPlOlIt )
XF°(15,15),
SNRI,AA M (24),ANCI (24),FARL (24) P’)P (143k)

C COMMON PLUCK FF48 INLET PER FORMANCE MAP P°010340
COMM ON/ INL FTX /

6K8,KPTC ( 15),A IPHV (15),AA MAC }-4(15,15),ACACC (15,15), PT3PT O(15,L5 ), PPP1O3’~()
IArrO (15,15) °I~P10171
CCMMPN /PJDAT/CFNI,CFN 2 , 4543,A643,AC43,SFC,Rl1,812,813 PQPI01R~
COM MrN/I PAJX/ CFNET ,CFNRO ,A#ACH ,AIFI ,*-‘ODES,IND ,FA RM A X , TT4~iAX ,FSL 91P~-’P1O 3’)’)

1, IC OOF ~~
PP 10400

COMM I)N /EXTERN/ AR (20)
EOU IVAI ENCF (AR (3), 133), (AR(12),A3) 08811)420

C OPT I PC 4-~AR GIN MODE = 1 P~~° 1043)
C OPT 2 114 M A X  M OtIF? = I 0P0[9440

C 081 3 FAR MAX MOOF = 2 PPPLO45O

C OPT 4 CFN P~~P l0460
C 1481 1 2 TEMP RISE PP010473
0 TA BL F 3 GAMM A PPPID4A 0
C 1481. 1 4 R PPPj94PQ

C TAB L E 5 BURNFP SFVF NTY TABL E ( TEMP R ISE  ElF, 1FAt ~ BLOW CUT ) 0RP10503
C 18811 6 INLET MAP C PT2PIO ,ADAC,CDA ) PRPIO5L0

CO MMON /CODFXX fII (161 88810520
FOU IVA L ENCE ( ( I I  IhKIND ) P80 10530
E Q U I V A L E N C E  C 11( 1 5) ,  NO UT) P88 10541
LO GICAL 001 (3) 08810550

HA 179

_______ -- ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ L_~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



l O G I C A L  L l , 12 , 13 ,L ’ s P~~Pt 0 5 ’ Y ~
PI”*-~ - S T r ~ “UM~~f - P (  6), JVFP (7) P~~PtQ5 71
D A T A  9UMP O R  / • 1’ , ‘2’, ‘3084 ‘, 30R4 ‘, ‘5’, ‘6 ‘I PP P10 SRI)
DATA JVFP/’ DIRQ’,’PT4’,’4M2’,’AM2*’,’A PAC’ ,’PMAR ’ ,’CF RQ’/ P0 P1 0 5 ’) ()

N A M F I 1ST /STO°/ A L FI ,A MAC H ,BPA R ,P0, FAR ,1T2, T14, PP P I o ’10
IWAA 3 , TTO,PTO ,Afl4f ,PT2PC,DTRISE ,ANC ,M flflES, rlpEQ, Pr4r-., P P - P l o~~ 1’) —

2T 4I, PT ?MAR ,PT2PflC,AM 2 ,AM 2NEW,CFNFT ,CF~~RC ,W F,WA,J 1,J2,J 3,J4,J5, J6, 
P DO 1 ) ~~?1

3 FAR t B,PT200A •

4 ,AM 4,AMo,fA’~2,G~ Y4,CPA ,6P2,~~R4 ,ACA 3,45A1 ,P6PT6,G4M P’ P11’641
S ,CF I-T,C FIo, W FHI ,wrL ( ,LL,L2,L3,L4 PPP [~)65O

WFH I = 0.1

W h O  = 0.0 P P P L O 6 P O
1,_ f l  = 0 N)010/)fl’)
CA t I  TS~~ (Tfl ,PO,A M ACH ,TT2,P10) ~~ P1 fl 1~~1
(Ft K F A I L  .GT. C ) RETURN

75 TT 1=T 12 P8P1072t )
C IUTA(N PPFSS QFCPVFPY, ACt %r AN D ADDIT IVE DRAG P~~~1O 73~

)
C ALL TL (J ?(ALF1, AL P I-4V ,V8, AMA CH ,AAMA CH ,VPTC ,AOA CC ,A OA C , (Nfl) PPPIO74I
IF (T ”’ !J.NF.O) GO 10 415 P~~PI- )75O
CALL T1U22 (PTIPTC,PI2POA ) ) P I i 1 f ~’)

C A LL 1LUJ22 (ADOD,00A) p r ’p iorro
PT2MA R =(1.—PCMGN/ 100.i*PT2POA P~~PI07R3
812 = PTO*PT2MAR
1F (IC r lflF.NF.O) GO IC’ 10 PPPI:)A~~0
4’ = .78 5 4*f l 3* *2/ 1 44 .
A 2 A I = t. P’~’)[)A?J

L2= .FAI SF . PODI0 .~11

1’= .FAL SE . PRPIO R41
L 4 . FAL SE. PRP ( I J~~5-)
OPT (fl= .FALSF. 2 P P I ç ) 86 ’)

• 
I I~~ 

-, I — .r 4  .)L . ‘ “ I’ ’ •
( F ( T T 4 M A X . C,T . O .)  0 8 1( 2 )  = .IRUE. P9 P 1 O A P I
I F ( F A O M A X . C , T .Q. ) 1P T ( 3 ) = .T8 11.
A~ A6= 45 A3/464 3 P~ 81 091)’)
A6A 5=1./A5A~
ICfl f l E = 1 P~~ P)  ‘) r ~~~) )

10 t 2 081(2-)
( 3 =fl Pl( 3 )
1 1= .10 IE . 1 )9 ” )

• (XX = 0 PQPI09f-~
PA1~T=CAM /? .*Pfl*AM ACH**?*A 3
4CA3=AO A C *ACA3
wA A ~~=SflRT (GAM )*.i765O56*Pfl*4M8C-H/ S0R T (T fl )*Afl A C *AC A1
W 4=WAA3 *l 3 PU211001
C A =C DA* PARl* AC A 3
PDP XMOMP*WA *AL/32.174*AMACH*49.04*SQPT(TQ) ‘)~~PIl I1 2 1
rR=2. *A’)43*PA PT—PPR PPPIIO 3O

C P P PI [ f l4 ” )
AflA ?= (A OA C *AC A 3 )/A 243 PRP It 0~~

)
PPA P=WAA3 * (l.—AL )/A5 43*(TTD/1000.)*$2 PPP I1 ~1- ’)

C A LL T1 tJ1 (RPAR ,A A M ,NP-1,ANC l,ANC , (ND )
(F( INC.NF.0) GO 11) 410
CA L L T I U I I ( 1A 8 1 , FA P L P)
1F (F ARIR .LE .0.) FARI R = 0.005 P

~~PtII00
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= .025 * 3600.*A 3 * WAA 3 * (1.—AL ) PPPIILI ” )
IF (M OOFS ) 15,17,16 PPPLI1 2O

— 15 FAR = FAPLR*FSLRI ) PRPLII3O
W~ = FAR*WA *3600.0*(1.—A L )  08011141)

12 = .~~AI SE. 
P~~PI1L50

CC T~ 7 2 5  PR O 11160
(7 14 =.TPLE . pP01117’)

lr( ( F(’)PC .[E .  0. ) Cr TO 456 - P80 11180
16 I~ ((‘P1(3)) P8811190

IWO = FA P~~.AX*360C.*A3* I l—AL )*WA A 3 P0p11200
11 (0011? )) PPPI12LO

1r 1PFfl=(Tl4M A X—TT2 )/A~ -C 0801122’)
2 2 5  ~-T2Pfl = PT2MA P P~~PI123 ()
230 p12pfl0=p 12p1)4 0~~PIl24’)

C PPPIIZSO
C

1 1 2 7 0
J 6=O P8811280

235 PT41= .9)*PT200*PO* (TTC/Tfl)** (GAM/ (GAM—l .)) p O p[j 7 9 r )

FM=WF / (r A*3 (00.*(1. AL )) ~~~ 1130O
24(1 J 1=0

PPP1112’)
245 CA L L DTP’ET (FAP ,TT2,DTR T SE,IND ) PPPLI3 3O

II C INP.NF.C) GO TO 395
T14=TT2+ANC*CIR I SF 88811150
(Ft .‘JDT .t ‘~ .AND. ( 2 )  0.0 1(1 250 8881136’)
CO 1~ 260 PR~~t 1 37()

2 5 0  (F C A P S ( P T R ( S 0 _ D T P F Q ) .IT. .5 ) GO 10 259 PQ 0 1 13 8 0
(r (JI.CT .50) GO TO 345 88811390

7~~~I 14OO
FA P= FAP $DTRFQ /DTP ISE 88811411
(F (C’PT(3).A ND.FA P.GT .FARMAX ) FA R= FARMA X 008 11470
CF TO 245 f’~~~1143 Q

259 W E FAR * 36 00 .  * 43 * C l.— A 1) * W A A 3  000j(441

2~ 0 CAl L RGAM FP ((10,0.0, 112,GAM2,INO ,AR2 ) ~~ P1I450 -

(F C TND .NF.O) 0,0 TO 40C PRP [ 1469
CALL R CA M FR (IIr,FA P , T14,GAM4,IND,4R4 ) ‘)Pr[147’)
(F INO.NF.O ) Gfl T Ii 40C PPP[ 14 8 0

C 1’~~PL1’,’)0 
-
~

PT4N= (( 1._A L )*(l.+lAR)*w443*SQRTUT4))/ (4543 .CNM*SClr ((32.2*CA’44/ApRPllcoo
1P4)* ((2./(GAM4+I.))** ((GAM4+1.)/(GAM4—1 .)H)) 88011513

( F  IA B S ( P I4 I— P T 4 N ) . LT . ? . ) CC’ TO 265 C ’ P P j [ 5 7 9
PT41=PT4N P8P11530
(F (J2.F0.51)) GO TO ISC PRPLLS 4’)
J2=J2+ 1 PPP11550
CC TO 24~ 

P~~P[1S4D

C 800 11570
26 5  (A P = C N M * A 5 4 3  P~~P1 15R0

p8=1./CAP PRP1ISP()
P00 1 1600

CALL MAC #~41) (PR ,GA M4,AM4,K,INO ) ~P~~116I0
IF I (ND .NF .0) GO III 385 P~~P11h2O
AM 2*0.1 ~R P11 630
S1fl1 0. PR~~1 16 40

~Tfl2=0. 
P8811651)

1-4 4 [81

- - -
~~~~~
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~9 1 A ~~4*S0Q TV A M ~~(CAM4 ,A M 4)) 00011660
PP2= [.— C fl~ /2. P~~PIl670
8P1=1. +GAM 4*AM 4*AM 4 P’~P116P1
‘)P6r(CA’j2—1.)/2. PQ P1169’)
‘8~’= ( I.4F-~F ) * C 1 .—AI )*SCPT ((GAM2*AP4*TT4)/ (GAM4*tiR2*1T2)) P~~P 1 i7 r’o

171’)
2)0 C~ N T I 1 UF P

~~PIj 72O
022= A ” 2 *A M ?  82811731
A~~2~- O ~~= PR1* (1 .+G AM ?+G22*BB2 )/IBB3*SQPT (l.+BB 4*G??))/8P5 8281174- )
(F (‘~f~StAM2 NEW—A M 2 )— .00O1) 2P0,280,275 228 1175 )

275 10 (J3.CT.SO ) r0 TI) 355
J 3 = J 3 + I  ~~ PIl77 1
AA = ( 4M?Nr~~_ STn I )/ (AM 2— 5Tfl2) PR°jj720
I f  (AA.FQ .1.) fl,I t  10 360 282117” )
ci A A / ( A 8 — l . )  0881181)9
( 0  ~ ( ) , 0 , F~~~~~~ ) Q~~~~ C C  “PP11~~Ifl

- IF (LL.LE.— 1 .) ‘)=— .cc

-

- STOI=A M 2N FW 0201183-1
S l f l 2=A~’? 2 P 2 1 1~340
4”2= 0*S1C2+ (1 .—Q )*STC I PR P11~~5-)
CC TO 270

C PPPl1~~70
— C PPPl1~~P’)

2EI PT2PrC=Pfl/P1(J*AMACHf4fr 2*SQpT (GAM*lT2/CAM2/TO)* (1.+(C4M?—1.)/2.*AM ~~pqPII890
I-** 2 ) * * ( ( C A M 2 . 1 . ) / 2 . / ( G A M 2 — 1 . ) ) * A O A 2  82211900
K= l P°P1191 0
C A L L  M A C~ NO 14645 ,GA*-’4,AM6,K,IND I PPP ILQ ?O
(F ( !ND.NF.D) GO lfl Z~~5 P~?0 1I 231
I F (‘~CDFS .11. C) 0,0 10 375 2 0 2 1 1 9 4 1
(1(13) 0.0 11~ 285 

pp Du~~~c)
!Y~ 2) C1’ TO  DO’ )  PPPIIY6’)
( FI ll )  CO 10 300 P80 11970

~2c P T~~P(’ = PT~?r0C P~~P 119R ()
P1PT’- CAM F (l~AM4, AM6)** (—(AM4 /(GAM4—1 .)) P~~0Il’)Q0
C8 I T= ( A 6A3/ (.7*. A AC,H**2))* (Pl4N/Pfl*A~~N*p6PT6$ (l.+G4U 4$AM 6t*~~)_ 1. ) P20t?OO 0
1—?.*A ’I A C *AC A 3 0p212’)jl

, - C = ( C F I N T + 2 . * A r 1A 2 ) * PA P T  P~~” 120?1
F~~= I- J G— f l P—f l8  00 2 1 ?  ~‘~‘)

c FN F T = r ~ ’/P A P T P~~0j ~~ 14fl
IF ( ” fTFS.~~E. 01 GO 10 326 P~~D12~~~ 9

315 (F ( A P S ( C F N F T — r r ” ’ Q 0 ) . L 1 . . C 4 0 1 )  GO 1(1 326 P~’2 1 21~~1
-~ j r (  ( X Y •~~Q~ 0 )  0.0 TO 3?? P P P 1 ? 1 7 )

316 (F( rFN FT .LF. 0.005 ) GO 10 312 p 0 0 [2 ~) P f l
(0(CFNFT .LT. CFN PO ) r~C 10 317
W FI-~1 = WF PPP17(~~fl
(0H1 = CFN ICT 22 0 17111
(0 (WFLfl .0.1. 0.0.) 0.0 TO 318 PPP1? [?1

31~ WO = WF *(IFNRQ/CFN FT)** .84 P~~~!’11C)
‘20 I F C J 6 .01. 50) GO TO 375 °°012143

(Ft J6 .0.1. 40 ) WPI IF (6 , ST O P )  P(~2 t 2 Ic’)
J6=J6 +I PPP~~~~~ (y)

GD IC 417 08012170

~ 17 (FIr = CI-~FT P~’0(2(P0

W8LU = WF P0812190
1F (W FHI .LF. 0.0.) GO IC 319 08017700

H A 182 

~~~__ _ :~~~~~~~~~~~~~~~-~~=_ _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- 
—- - - -~~ -- — ~~~~~~~~~~~~~~~~

~ 1q W F W F L ~ + (CFNR r)—CFLO)/(CFH(~~CFLD )* (WFH ( — W I L D )  P821221’)
G(’ TO 32) PRPIZ7?fl

.26 SFC=W F /r~ P8P12230
C-22~~CA ~~F(GA ~~4,AM4 ) P~~P 1? 2 4O

- T4=1T4/C27 8881225’)
PS?=(CA ~~F t G A M 2 ,AM ?))*t(GAM 2/C1._G AM2 9*PTfl*PT2PrC 2901226’)

- 
Ir (~’( )FS .E-Q . —2) MO PES = 0 POP[2773

Pj (  C ) = P T 7 P P
PJ( ~~)= P T2
2J 1 1 5 ) = A f ’ A C  P~~PI2300

~ J ( 1 6 ) Cf l A  PPP12I!()
9 J C 3 2 ) = P T f l  822 (2120
PJ ( ~~~ - ) = T T ?  p2012331
P F T ( J P ’ ~ PP PI?14 ’)

327 1F(C0 ~~ET .LT. C FN8O) ~r in 326 PPP123~~
()

L i  = .FA L S~~. 21)812361
L2 .041 SF:. PP~~12370
1’ . F A L S E .  02 2 1 2 38 ’ )
[XX = I PP212l~~0cr T~ 3(6 P~~P124O0

2F5 IF (12 ) CC 10 391 0801241’)
259 (F( .N O T .L1) On 10 325 88212420

(0(812800 .LT. PT2MAP ) GO TO 305 P~~~12430
LI .041 SO . 2 81244’)
CC Tn 30.0 PPP1245’)

3(1 10 (114 .c,T.TT4MAX ) GO TO 30? 28212461)
L? .FAL .SE. 20212 470
Cr ~ fl 7cc 0PpI2 .~

pt)
3(2 L~ = .FAL SF. PPPU4O-)

Of’ TO 250 09P12501
- • 705 1 1 = .FAL S F . PPPI2S(0

GO 1’’ 325
2c0 IF( .N1)T .1 1) 0.11 TO 3~?5 PRP 1 2 53 ’ )

IF (P12PPI .11. PT2M AR ) CO TI) 305 P~~~12 54~
12 = .FIILSF . 0#0(255~
CI’ TO ~1)0 82212561

300 IF (A I3S ( 1.—PT2P DC/PT2MA P ).LF..OOI) GO TO 32~ 0 P P 1 2 571
(F(j~~.GT.5C) 0,0 IC 370 82 2 1 75 8 0
J5 =J 5 +~ 280 12500
(CII 4) 0.0 TO 310 pQP 12 6,~1)

311 WF=WF* ((PI2MAR/PI2PDC)**2*1T4—1 T2)/ (T14—TT? ) P~~P12611

~ 17 I F (W~~.LF.0.) GO TO 312 22017671
F~ P=b F/ (WAA3 *A 3* 3E,0O.*(1.—A l)) P R P 12 ’ 3 0
IF (OPT ( fl .ANP. FA R .0.1. FA RMAX) FAR = F A RM A X

313 WO = F4P*3~~0C.*A 3* (1.—4 L )*WAA 3 P~~Pl?6~~0
CO TO 240 t~~P1 2660

312 IF(FAP .LF. FAPL P ) CO TO 451 900 12 6 7 13
F AR = FAP I R P8P1268-)
CC’ TO 313 P8P126Q1

‘10 P6P16=G AMF( GAM4 ,A*-~61** (—(AM4/ (G4M4~~l.)) PQP1?700
CF (NT= (A6A3/ (.7*AMACH**2))* (PT4N/PO*A*-1N*P6PT6* (I.+C,8~ 4*AM 6**2)_1 .)P8P1?7I0
1_2.*A IAC *A CA3 PRP12720
*-C= (CFINT+ .*40A 3)*PAPT 28812730
FN=I’C-—flP— ’)A  0 0 0 1 27 4f l

C ENF1=IN/PAR T 02012750
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-, _______________________________ -

(F N=0 ~~~, . 1 2201276’)
1F(CIN .L 1 . C~~N9Q .~~P .PT2PRA .GT. P128CC ) 0.0 10 311 P~~P1?7 7OL I  = .rA t sF . P9812 780
Cr T~ ~~~ 

POPI27Q ()
AS I~~f l= 1 280128 (10

~-n r~ 22P12 81’)
3€; ,) P40=2 PRPL? .820

fi ll Tn 
~~~~

3 C 5  (~~fl=~ 0 8 2 ( 7 3 4(3
- •  

CC’ TO 380 PP~~I285’)

~~C T~- F) = 4 29212 860
( F  (~ - ) ti T .N0 . 0 I W RI TF (6,520) PRPI?871)
CO T~ 5C5 22212 82)

‘7’) I~~fl=6
CC TC’ 3F1 ) P R p [ 2 q f l _ 1

‘75 (~~fl=7 P~~P12911
3F 1 ( F  ( N ~- 1UT .NE. 0 1 W RITE (6,525) JVER(IND ) °~~P129?0

CC’ TO 505 22212(33’)
3~~5 v r=8 PRP l2~~4’)

(F (~,‘~I~ T .NF. 0 I W PTTF (6,530) 20012950
C~~ TO ~C5 290129 60

355 Ifl FN=N tIM ’~FQ (2) PRPI297’)
Cr Tn 435 PPPI208’)

4CC IDIN= N IJYO E 2 (7) 08812000
CO TO 435 0°P13’lO’)

4 ) 1 )  ( r F~~= N U M P F R ( 5 )  2 2 0 13 9 13
G~ TO /35

415 ( r [P I —~4(JMBE0 (6 )  00213 (33’)
435 (0  (~ ‘C (JT .NE . 0 ) WRITE (6,540) (DEN 0 P2 ( 3 ’ )4 r 3

IF (N (1UT .NF . 0 ) WRI TF (6,545) BOMB, (AR ! (M UM) P2011051
T I  I ?.~ f l r o I T n / .4 f~
( F  (~~ 1L J T  •~~ 0 • () ) RrT UP N
~~~~~ (6, 550 )

• ~C5 IF( ~ 1I.JT.LE . 1 I RETU RN
W P I T F  1 6, STOP ) P221 11O~
(A ll 200MP (AL PHA V , F~~,5) 8821311 )
P FT ( J ~~N 0221112’ )

460 ( 0  V 0LIT .‘J~~. 0 1 W R ITE (6,555)
cr TC 5(5 2921314-1

A 5 1 IF(~~ DF~ .10. 0) GO TO 45~
I~~fl = 1 2 9 P 1 3 1 ’ - 1
IF ( ‘ O U T  .NF . 0 I W R I I F  (6 , 4 5 2)  0D0 ) _

~~17 ,

-- 4~~2 FP P ’~A T (49H I CAN B10W OUT P R F SS U~ E RECOVERY EXCEEDS C R I T I C A L )
CO I’) 5Q5 ~~~~~ ~~~~~~~

456 MC~~F~ = — 2
rr 10 15 P P 2 [ ~~~~~(

C20 Fr I - M A T  C ’  IMPQf l PF R SLOPE IN I T F R A I T PN TO FIND A M? • )

5 2 5  F~ R~~8T C’ FA ILUR E TO CONVERCE IN PROPI [N THE L~]OP F~~Q ‘ ,A 4 / )
530 FCP~~AT (‘OFAII UR F (N MACHNO WHEN CALLED BY PPOPL ‘ ) r’~ -

540 FflP~~AT (‘O AN OUT ~F TABLE CONDITION EXISTS IN TABLE ‘,A4,’ I\ ‘~~~~ ‘ 
‘ 

11 ‘ I )
C 4 5  FCPP’~~T( ‘ 1ST (‘40 VAR IA B 1E= ’,F12.5, ’ 2ND (MD VA RIA8I F= ‘ ~~~~~~~ ‘ - -

1UPT A PI. F = ‘,Fl 0.3,’ SUI~TA8LF SIZE =‘,F10.3/’ THE V A R I A B L E Oti’ ~~
2NCF IS T(-~F ‘,A4,’ I IDFPENDENT VA R IAB I F ’/)

550 FO PUA T I’ Tt-~F (‘JDFPENDFNT VARIA B LE IS LARG ER THA N ~Hf
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Afla 3o6 ISV AEROSPACE CORP DALLAS Tfl VOUGHT SYSTEMS DIV F/a 15/?
SEATIOE ANALYSIS PROCESS. VOLUME III E. CRUISE MISSILE — CONCEP—ETC(tj)FEB 75 R K NCDONOU6H DAABO9—72—C—0062

UNCLASSIFIED VSD—OO. 1636—VO L—3 E—REV—A Nt.
3o r4

Afl4048386

I

‘ 1

_  p



‘p  U VAt t J F ’ / J  P R P L 1 U 0
~~S FCR MA T ( ‘  T~~ INnFPrNI’FNT VA R iA P1~ IS SMALLER THAN THF SMALIFST TaPRPI332O

IPL F VAt I.E’/) PQP1~~33O
F~’r~ PP01334()

SU APC ( J T  I~~P PRflPR J PPQ .J0fl~~
CflMMnN / rAj Lt jR f KF A I I  PPRJ~V)2~cr~~~r~ / A F ~CON/ SPPWF , C O p . , F F ( I R )  PPRJOO3fl
CCMMP~ /fRPRT / ROMR (4),MUM ,!ARI(2) PPQJO!)40
CP’~’PN /RJTITI/ TITIF (20)
CrM,~r~J/FXXp J/ Fx (4e) PPRJOO6O
FOU IV A t Ff ~I C F  DPDJØt) 7()
7(rX (?5),C~c ),(IX(26),TINAcT), (EX(27),WRJ ),(FX (28),XRJ ), PPR JOfl8C )
e ( F x ( ? c ) , T F~ PC ) , ( 1X ( 3 O ) , I~T t R A M )  Pr~R J’)0Q( 1

CV ’~~~N / rf l1~F X x /  I It it,) P~’PJ 0 l00
C C f lD FXX F X T F R N A t  T~~TF~~ER A R R A Y  PP~ Jf l h iO

F CtJ IV A L tI~IC.F PP0JO 1?O
1( T I (  1) ,KIND ) , ( I T (  2 ) , I N 1 F T I , ( T I ( 3 ) , 1 S I Z~ ) ,( I I(4 ) , l~t~f lP ), PPRJO L3O
t t I I(  51, K S U S  ), (tr( 6),KFM 1,(I1(7 ),IBST!N), PP~ J0140
2 (II(13),1~~X ),(11(l’.),NPASS ),(II(15),NOIJT ), (II(16),IXXI~ I PPRJOL5O
CCMM CN /SUSCAT/ TX(44)
FCIJIV4L FNCF PPRJ~~170

71TX 125 ), SLJSMLT ),(TX(26),SUSNWT),(TX(27),FMIN p,(TX(28),r)EIWT I, PPRJO LS()
9(TX (3fl, SUSIT ),(TX(34),SUSWT ),(TX(35),FTtJS ),(TX(36),FTYS ) ,  PPRJ01 (~~
t (T~~(3fl, SP4IT ),(T~~t3P ),SMWT ),(TX(39),FMINT ),(1Xf401,F(JSA RL I PPRJO2fl ()

C PPRJO2I’)
(PM~~r~sJ /)~flflPXX f 1c~flPPJ,CFNSAV ,WT SAV ,WS SAV ,StSAV PPPJ02~~fl

C PP~~J0230
C ~P~~J0240

Cf’MM11~I / f lP f~A T/ CMP4R ,PTJ,ANN J ,GAMJNW, A~~J,TTJWFW,AJf~3,STJ A ~~,ST7A1, PP0J025fl
1 Ir)RFC pDoJO76r) H

C(!MMflN /R J O A T /  CFNPQ,CFN , A5A 3 ,A6A3 ,ACA 3 ,SFC,Rf~5TWT ,RC5T1T, P~~PJf l 27O
1 POSTPP

CrMM P4 / !PPCP/  INf l ,TMU~,NF W P T , I R J f l U T  PPRJ O2 Q O
CCMMOM / [ YT~ RN/ AR (20 1
r r’MM nPJ /1~~’CAT A/ C P T N L ,  C LA L F ,~~T 1NtT PPRJO ILf l
rcu IV A1 E~’cF PPPJ’L~20

1( A R t  j ) , PL LT ) , ( A R ( 2  ), P I M A S S I , tA R ( 31, 03 I, (AP( 4 1 , P A N G E  I, PP°J0130
2 (A R ( 5 ) ,W TTf l T ) , (A R I~~ ) ,X 1Tt~T ) , I A R I  7 ) ,V 1  ) , ( A R (  ~ 1 ,VF C R I, PPPjfl34’)
3 (AR ( 9),N 1V 1  ),(AP (13),PAYLD ) PPPJOV,()

Fc~Uj V A L F N C E ( A R ( j 9 ) ,BCC ),~~A Q ( 2 C ) , C F S T 0 R )  PPPJ O36O
fl~~W J ~J /flJ !) TA / POPJT ( 10 ,7) PC’ R1n37 ’)
CrMMn!%J / RJPLf lK~ RJ 15 0 )  PPRJ~~~83
FCU T V A I ENCF PPRJO3Or)

j(RJ ( 1),CNM J, (RJ( 2 ) ,A NC ) ,(R J(  3~~,ANN ) , ( RJ (  4 ) , A L ), P D PJ f l 4 v~()

2 ( PJ(  5) , PT 2Pfl ) , ( PJ (  6),Cfl~ ),(RJ( 7), Cl ),(RJ( 8),PT2 ), ~P’~JO4i f l
3 ( RJ (  5) , PT4Y ) , ( R J( iO ) , GA M  ),(RJUI),A6MAX ), (R.J (121,ACMAX ) ,  PPRJO42O
4(RJ (13),A6MIN ),(RJ (L4~~~XM(1~4R ),(RJ (L5),AOAC 1,IRJ (16),COA J, PPRJQ43Q
5(PJ (17),DELT4 ),(RJ (18),PCM&N ),(RJ(lo),AMACH l, (RJ (20),ALFflLf~), PPRJO44()
t(PJ121), A 2A ? ),(RJ(22),FARLB ),(RJ(23),I1D ),(RJ(24),BPAR ) ,  PPRJfl45O
7 (RJ (25),AIF L ),(RJ(26),T14 ),(RJ (2fl,FAR ),(RJ(281,PM 1, PPRJO46O
8(PJI2Q),WF ),(RJ(30),ANC 4 ),(RJ (31),PT2POC ),(RJ (32),PTC I, PPQJO’,7i’)
9(PJ (33),Tf) ),(RJ(34),P0 ),(RJ (35),K0IA ),(RJ(36),PT4! ) ,  PPRj04qr~
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X ( R J ( 3 7 ) , PT4 I ) , ( R J ( 3 8 ) , P142 ) , ( R J(3 9) ,PT43 ~ , PPDJO4flO
1( P J (4 C ) ,A M6  J , ( RJ (4 t I , I~’44 J ,(RJ(42 1, AM2 I , IRJ (43 1,GAM2 1, PPRJO 500
2(PJ(44),GAM’, ),(PJ(45),P6 ),(RJ(46),1T2 ),(RJ(47),A R 2  ) ,  PPPJOS IO
3(PJ (4q),A~~4 ),(PJ(4q),PT4 ),(RJ(50),WAA3 ) pPRJ0520

C IMIN= I OBTAIN MINIMUM IT/WI FOR SUSTAINER PPRJO53O
C I’I~~= 0 f l RT A I N  IT/WI FOR SUSTA INE R WI/IT GIVEN PPRJO54 O
C C~~M~ ON BLOC K FOR A L T IT U DF ,T IT L F , If l  AND FUEL DECKS PPRJO5~ 0

CC MM~~N / A I T P C /  PPRJOS6O
1KI, A LT ( 2 4 ) , S DT F M P ( 2 4 ) , P R F S S ( 2 4 ) , I f l ( 8 )  pPRJO~,7’)

CP~’MPM /FU~~1X X /  PPPJOSRO
2K?,KK(l5 ),TT2TAR( 1~ ),TFARI(1S,15),TTPSI (15,15),1TPS2 (15 ,l!5), PPRJO5QO
X TT P~~3( I~~,15 ), PPP J0’~0’~31(’,K1 (151,JCAMM ,TT4TA (15),TFAP2 (15,151,TGAM(15,151,FC-115,15), PPPJO6I()

PPRJOf 2O
‘jK’i,KN( 15),JR , TT4TE~(l5),TFAR3 (15 ,15),RTAR (I5,15),FR(15,I5), PPRJO63O
XFP(l5,1~~), PPPJO 64O
5NPj,A A ~~(24),ANC 1(24),FARL (24) PPRJO6SO

= C (fl MMC~! BLOCK FOR I~’IET PFRFCR MA NC E MAP PP~ J O66O
C rMMfl!.~h/ INL FIX, PPRJ 0670

~KP ,KPTC (I5 ),AIPHV ( l5),AAMACH(I5,I5),AOACC (I5,15),PT3PTO (I5,l5), PP RJ O68O
LArrm (15,15 ) PPRJO6QO

t ’T M F~IS !Of ~I ACSTO (2’,),A5SID(24),A6STO(24),CFSTC (24),PTSTC (24) PPRJO700
CPM MCN/ PRDNr,/ ALFTAB,A5OID, IACMAP ,TT4MAX ,ACSTO,A5STC,A 6510, PPRJOTI0

I CFSTO ,PTSTO PPqJ0720
CCMM~~N /C ODE RJ/ IPASS, IC ALF ,JCCNI) PPQJO 7~~0

C Jr1Th 1) FPROR INDICATOR PPRJO74 D
~ AM FLIST f C ! f ~GI GAI4? ,AR 2 ,GAM4 ,AR4,W A A 3 , F A R ,  PT2PO,T 12, PPRJO75O

I PT4,AC A3,AM4,CFM,A5A3,TT4,BPAP ,AM2 ,FARLB,A IFI,IND ,PT4I, A’~A 3 PPRJ076 (~
IPJflUT = 1. PPPJO 7 7O
‘~5CJL fl=2.  PP~~J0780

KO T A = 0 PPRJ O79O
= PPR.IOA00

xi’ j =o . PP°J08 I0
KW HA M = 0  PPRJ OR? ()
t r n p  = PPPJ0R ’~

)
= NOUT PPR~JO~~4OF I r( r r , IJT .NE.0I W P IT E ( 6 , 6 0 5 )  NPA SS

ECS Fr~P M A T ( 5X 5I-P FGIN, lX , PPRJOR~50
1 PHI0OP NO. , 13, 2X6HIJN CFN / ) PPRJIqTO

T~~( ’~;Fw PT. LT .1)  GO TO 100 PPR.P)RQO
TP PF G = 0 PPRJOS~1fl

C PPRJ0~~~0
C DES IG N POINT DATA PP~~J~)Q l0
C PT~Rj O ~~2~)

~L FTA ~ = 200. PPRJOC) 1O
A1 Fill r, = 200. PP~ J0Q40
A5OI D = 2. “~~joqcr~
A LFI zi. PPRJO96O
AMA CH PCINT (1,2) PPRJO97O
I~P .POINT(1,1) PPRJO9 RO
C FNRQ2O.241( 1. + PCINT ( 1 ,4) )  PPRJO99O
Pf1STLT=SUSL T P P R J 1 000
IFILOOPRJ.C.T .0) CFNRQ CFNSA V ppruioio
TT4 M AX = POINT( I ,7)  PPRJ IO2 D
1 1( 1 6)  = 0 PPRJ IO3O
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IF (TT4MAX -1 .) 9S,c~~,c6 PPRJ1O4O
fS 11116) = 1 PPRJ L050

FA P = T T 4 M A X  PPPJ IO6O
c6 C FSTflP = C F~ PQ PDQJ LO7()

A P( 16) = A M A C I~l PPPJ IO8O
CAL L T IU11HP ,A LT , K I , P R ES ~~,Pfl ,IND ) PPPJIOPO
11 t~ffl.A IE.i I ~ ri TO 138 PPQJ1100
CALL TIUU(SOTFMP ,Tfl) PPRJII1O

C C~~TA 1N TT 2 , PTr PPRJ 112O
C A L L I S F~”4( TO ,PO ,~~MA CH ,TT 2 , PTO ) PPRJ 1L3O
Ir I KFAI L  .GT.  0 1 RETUP N PPPJ II4O
I F (T T 4  .IT. 112 )  GO TO 2000 PPPJ 1I5O
NCWPT = 0 PPRJ116O

lCD I F ( A R S ( A L r T A B  — A L F I )  .11. .OCI) GO TO 200 PPRJIl7~
)

A t F IA B  = ttL Fl PP~ Jj 180
C C~~IA !P’J PP FSS P FCOVEP Y ,AOA C AND ADD ITIVE DRAG PPRJI19()

C A L L. T LU~~( A I F I ,A IPHV,K8 ,AMA CH ,AAMAC H ,K PTC ,AO A CC ,AC A C , IND )  PPRJ I200
IF( IND.NE.0)  GO TO 2014 PPRJ 12 LO
CALL 1LU22(PT3PTC ,PT2POA ) PPRJI22O
CALL T IU22 IA DDD,Cf lA )  PPRJ I23O
PT 2PO =(1.- PCMG N/1 00 .)* PT2POA PPRJIZ4()
P12 = PT~ *PT 2PD PPRJI2SO
IF ( A B S IA I  FOLD — A L F I )  .11. 1.) GO TO 200 PPRJL26O

C PPRJI27 O
C A CA 1  MA P P~ RJ l283
C PPRJI29O
C A C A 3  VS CFN MAP GENERATI ON PPRJI300
C L f lA~ TA BL E VALUES PP~ J I3 1O

Id AL FOL D = ALF I  °PRJ I32O
Jro’1r~ = 0 PPRJ 1330
K K K =  ~

) PP~~J I340
K C I A  = C PPRJI35O

F A C A 3  = 0.O~ PPRJ 1W)
A 5A3 = .05 PPRJ l~~7()
IA CMAP = 0 PPRJ I3 RD
CEL AP = .12 PP~ J 13Q’)
CF NSTO =-50. PPRJ L400

1C5 IF ( K IND.F0 .A2 )G f l  TO 11C PPRJ 1410
C A L L  RJIW S PPRJ I42O
Cr TO ii~ PPPJI43O

110 CALL O RDES PP~~J I44O
115 IF( I?IC.NE.i) GO TO 900 PPRJ I4 5f )

IF (JC ONC .NE. 0) GO TO 120 PPRJ L46O
IF(C FN.LT.  C F N S T O )  GO TO 120 PPRJ 147O
KICK = KICK + 1 PPRJ148O
TACMA P = KICK PPRJ I4~

()
PTSTfl(KKK)=PT4 P0RJ1500
CFSTC)(KKKICFN PPRJISIO
A6STO(KKK )=A6A3 PPRJ 1520
A ’ S T O ( K K K ) * A 5 4 3  PPRJI53O
ACSTOIKKK )3ACA3 PPRJI54O
C FNST O = CFN PPR 11550
AC A 3 AC A~ + .1 PPR J I5 6O
! F ( K V K . G T . 1 5)  GO TO 26 PPRJ 157O
l E t  ACA3 .GT . ACMAX ) GO 10 120 PPRJISBO
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Gil T( 105
I~L!NT OUT A CA 3 MAX PPQJI600

120 KKK =  C PP PJ 16LO
JrrlNn 0 P0

~~J1620
tF C IAr !~AP .11.1) C,1) TO 26 PPPJ I 63O
A C A 3  = ACSTO ( IACMAP 1+ D~~LA R PP~~.I16 40

1~~5 LF(ACA3. GT .ACMA X ) CI) TO 140 PPRJ I6 5O
T F(VIND .FQ. 4.) CO 10 150 P P ’ - I1 ~j6O
CA LL P401- S P P R J I t 7 0

160 f F 1 IM#) .NF .D) Go TO coc PPPJ16~~()
I~~(J C V ’ C  .NE. 0) GO TO 14C ppqIIoc),)
1r ( C c ~4.LT . rFNST o ) C,rI 10 140 prn~j l  7o~
IF(KKK..CT .1S ) GO TO 26 2pLj1710

K K K  = KIC K +1 PPI?J17?0
I F ( k k K . E C . L ) IA C MA P  = !ACMA P +1 PPRJI73 ()
A CSTO (IAC MAP ) = ACA3 PPP.11740
A 5 S T C ( T A C M A P ) A SA 3  P Pq I l l S O
CFNST IJ = CFN P P P J 1  760
A 6STP (IACMA P ) = A 6A 3 PPRJ17Tt)
PTSTO (IACMA P J= PT4 PPRJ 17R()
CFSTfl (IkMA P ) = CFN PpR II7O ’~)
AC A3 = A C A 3  + DELAR DPRJIBO ()
d.C TO 1!5 PPRJIR1 ()

140 JCOI’4O = C) PPDJ1R2O
IF( r FLAR. IE. .O U GO TO 190 PPPJ L83()
A (’A3= AC A3 —O FLAR * .75 PPPJIB4 O
CEL AP = .00 5 PppJ~~A~~o
CO Tn 135 PPP .J 1R6()

1~ D CA LL OROF S PP~~.j 18 7()
cc to 160 PPDJ 18~~O

9C1 TF ( IT (1O ) .EQ. 0) GO TO 2026 PP~ Jl~~u0
114 = 1T4 + DFLT4 PP~~I)q0D
IF(N[IUT.NE.0) W R IT F ( 6 , 6 0 7 )  1T4

607 FO R MAT I  / 5X ,  1IHSTEP TT4 TO, F8.0 / )
IF (114 .GT. TT4MAX — .1) GO 10 2026
CFNR O = CFNRQ*.c P~ P J1940
GO TO 101

ico IF I NOUT . .E0 . 0 ) GO TO 200
61S FO R MA T ( / / / 2 X 3 O H S EA R C H  FOP RA MJET DE SIGN — NO. , 13 1/ 1

W P IT E( 6 , 6 2 0 )
620 FCRMAT (//5X ,ICHACA3 TABL E// I5X4HACA3, 7X3HCFN, 7X4HA 5A3 , PP~ 1199 1

1 7X 4 H A 6 A 3 ,  6X3HP 14 ) PP~~ I ?’1rr
CO 621 1 1,IACMAP PP.~J 2 1 1 .)

621 WPITE (6,622)ACSTO (I),CFSTO (I),45S10(I),A6STO(I),PTSTC (I) p PO J2 ’ ) ~~)
6 22 FORMAT( IOX ,4F10.5,F1O.2) PP~?J2 r) 3~

)
wRI TE (6,629) P P Q J 2 O 6 O

629 FORMATI “.‘ ~ 
PP
~ J2 O 5O

~F ( NC(JT .GT. 1 1 WRITE (6,191) 114 PP°J2060
ici FORMAT (IIAH T14= ,F10.2) PPRJ2 ’~7f)

IF (NCUT .NF.0) CALL PAGE PPRJ2QRO
2C0 IF(CFNP Q .GT. CFSTO (IACMAP)) GO TO 901 PPRJ209~)

CALL TLU1(~ ~Q,CFSTfl ,1ACMAP,ACST 0,ACA3 , IND)  PPRJ2 If l r)
IF( D1C.NE. TO 2026 PPPJ2ILO
CALL TIU1 ,A SA3 )  PPRJ2 120
CALL TLIJ 1L.. A6A 3 ) PPRJ?130
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CALL T IUL1 (PTSTO,P14!) PPRJ214D
IV (MOUIZ.LT.O) NOUT=0 PPRJ2I5D

BOSTI T PPRJZI6O
P7=BO 0 PPRJ2I7O
IF (KIND.F0.44) BOfl XLTO T—SUSL T — PUT PPRJ2I8O
CA LL IIVLF1P PPRJ2L9O

~PIJT = NOUT7 PPRJ2?OO
BOO = PPRJ2210
IF ( INO .~‘F. 0) GO 10 900 PPRJ?~~20
CAL l COINL I PPRJ223O
IF (INC .NE. 0) GO 10 900 PPRJ224O
w r f A  = 1 PPRJ2250
MI NPA R = 0 PPRJ226O
IPASS =0 PPRJ22 7’)

C PPRJ22 8O
C PC)OSTFP AND SUSTAINER SIZiNG PPRJ229O
C PPRJ2300

SW T O L D = SUSW T PPRJ23 If)
SITOL D = SUSL.T PPRJ7I2O

2C5 1~’lN = 0 PPRJ2330
NSIZFS = 0 PPRJ234C)
IF( IFX .F0.l? GO 10 207 PPRJ2350

= PPRJ231~0
206 PAYL I) = W T INL T +P% MAS S + SUSWT + WRJ PPRJ737O

P~SIlFS = NSIZES+1 PPRJ23BO
IF (NSIZFS .GT. 3C) GD TO 33 PPRJ239O
TEl C NOUT.NE.Ol .4N1). (NSIZFS.GT.1) I CAl.). PAGE PP~~J24OO
IF(NOUT.N F .0) WR IT E(6 , -609) NPASS , NSI ZES P0RJ24 10

6C9 FORMAT ( / SX , RI-LOOP NO. , 13, 2X6HON CFN / PPRJ?420
SX, BHL DI)P NO. , 13, 2X9HCN WEIGHT / ) PPRJ243O

608 CONTINUE PPPJ24AC)
IF(K i~’r .F0. 4 4 )  CD TO 211 PPPJ2450
IF (APS(A5OLC/A5A 3 —1.O) .LT. .1 )GO TO 230 PPRJ246O
IF( IEX .FO. 1  .ANI) . IPA SS .G1. 0) GO TO 230 PPRJ?4 70
IF I MI1UT .NE. 0 ) WR ITF(6,3 1C 1) PPRJ 24 RO

?1C I Ff l Rf ”AT ( / 2X ,  26 HRFCOMPUTF BOOSTER PAPTI AL S ) PPRJ2490
IF( (NCUT .NE.0) .ANO. ( IEX.NE.1I I W RZ TF I6,3102 ) A 5A 3 , A 5fl10 P~’Q .J25OO

3102 F~ R M A T (  l 5X , 6 H 45A 3  = , Fj _ Q.4 / 15X, 6HA501D ,F 1O.4 ) PPRJ2SID
NROIJ= I PPRJ2 S2O
Irtr lrUT.NE .0) WRITF (6,617) N~ CU pDRJ25~~)

617 FORM A T( II 2x,2614POCSTE R PARTI AL — STEP NO. , 13 1 PPR.12540
CALL BOOS1(tlELVI,PAY1fl, A6A3,*5A3,0,BOSTPR,ROSTWT ,PCSTLT,IM),C flN) PP~ J25 5O
TEl INC.NF.0) GO TO 28 PPRJ2 560
PAV O FI = PAYL D +100. PPRJ2S 7C)
)¼R01i=2 PDRJ25R ()
IF(NOUT .NE.0) W R IT F ( 6 , 6 17 )  NROU PPRJ2S9O
CALL BCOST (OFIVI,PAVD ~ L,A6A3,A5A3,0,PARPR,PARWT,PAR1 1 ,I M),XCX ) 0DRJ2600
IF( (Nfl.NE .0 I GO TO 28 PPPJ261 ()
PARLOR = PARLT PPRJZ62O
P A ~~WJ~ P~~~WT ‘‘iJ2630 -

15011) = A5A3 PPRJ264O
PARWT z (PARWT—BDSTWT I ~‘l00. PPRJ265O
PARIT * (PARLT—BOSTLTJ /100. PPRJ266O H
P*RPR = (PAR PR—BCSTPR ) /100. PPRJ267O
P1010 = PAYLD PPRJ 26BO
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IF(~~PUT .~4 F.O ) WP IT E ( 6 ,6 15) PA RWT , PA RIT, PARPR PPRJ2 69O
6 15 F C P P ’A T ( / /  2X ,11H CPMPUTFr) P A P T IA L S  / 12X 8H W~ IGH T — ,F1O.4 / PPRJ27O$)

I I2XR HLFNGTH — , FIC.4 / I2X8H WPROP — , FlO.4 ) PPPJ27IO
H TF(~~flUT .NE.C ) CALL PAGE P°RJ?7?O

IF I KW I-AM .GT. 0 I GO TI) 235 PPRJ273()
KWHAM =I PP PJ ? 7 4 0
XA CTI = SUSL T * (SUSWT+100.) / SUSW T PPPJ2750
X A V A TL = XITOT — PILl — PAR LOR • PP~~ j~~76()
Sl flI~~ = XA CTL PPPJ7770

• !FLCL D = XAV A TL — XACT L. PPPJZTqO
XA CTW = StISWT + 100. pppj7 7q()
X A V A I W  = WTT O T — PAR WO R — W T I N L T  — W PJ — PIMASS PP~ J2 8OO
SWOI P = XA CTW PP”IZRIO
r [W C LC  = XAVA IW — YA CTW PPRJ2R?3
CC TO 235 PPPJ28 3O

?30 PAYPFI = PAYLO — PlOt Ii PPPJ2~340
DC”STWT = BOSTWT + PAVOEL*PARWT PPRJ?850
POSTIT = RQST IT+ PAVDE L* PARL T PPRJ2R6 ()
PCST PR = ROSTPR+ PAVDFL* PAPPR PPRJ2R7O
P101 0 = PAYL D PPRJ2RRO

2~~5 IF (1EX .FO.1) GO 10 236 PPRJ28°O
CIT = RCSTIT PPRJ?900
PCi’ = P05111 PPRj 29 IO
IF I MOOT .FQ. 0 1 GO TO 236 PPRJ?9?D

• W P I T F(6 ,3 1 1 1)  RO STW T ,  BOSTL.T , ROSTPR PPRJ29 3O
~ l11 FOR MAT ( / 5X, 28I-ROOSTFR SI ZED USING PARTEALS / PP~~I294O

1 15X ,EHWEIC ’T = , F LO. ) / 15X ,81#LEN& TH = , F10.1 / P~ PJ295O
2 15X, RHPROP.WT , F10.1 ) PPPI2’~60

2~ 6 IF ( iS liE .FQ.2 I GO TO 260 PPRJ2O7I
C IT INPUT PPRJ29RO

ACTI = SUSLT PpO .J2QO~)
AV AIL = X1TOT — PLIT — ROSTIT P D P j3 i~ Or)

C T FST FOR CONVERGENC E ON SUSIT PP~~j 3i) [ ()
CFL NFW = AVAIL — A CT I  p O D l ~~

()?()

SI NEW = SUSL I P P R J 3 ~~11
EPI T .25 PP~~ j 4O 4 (~ 

—

C COM PUTE NEW 5051. IT. SO THAT AVAIL * ACTL ° J105I)
SUSL X=SLPLD—DFLOLD* (SINEW—SIDL.D)/ (DFLNFW—DELOLD) P~~~J 3 t ~(~~

~ ‘7 FO R M A T (  5X91- WT . ITFP . ,15, IOX 5FIO. 2 ) PPRJ 3IT( )
CUMSI = ABS I SLSL T — SLJSIX I ~ j io~~o
IF I DIJMSL .1E. EPIT ) GO TO 2240 P PO J 3 1~~ ()

S(JSLT = SUSL X PP~~ I310- )
SLOI P = SI NEW PPDJI[1 0
CFL PI0 = DFINFW

52 6 2 COP,J T INUE PP~~,j ~I ~‘‘)

IF (KIND .FQ. 42) CO TO 261 PP~~Ji 14O
19 (KINO .F Q.44) .AND. (NOUTF.LF.O1 ) NOU T = 0 ~‘P’~~J U~~1• C~ L1 SUSMAS P P P J 3 j ~~~)
KrUT=NOUTZ PPRJ3I7O
IF I ICFA IL .GT. C I RETURN PPRJ Ij R( )

262 fF I INC .ME . 0 I GO TI) 31 PPQJ3L9r )
IF (SUSWT.IE. SUSMWT ) GD 10 31 PPPJI?O ()
IM IN = — 1 PP~ J~~?10
NINPA P 0 PP~ J3 ’ 20
IF (KIP4fl .FQ.44) GD 10 2241 PPRJ37~J’~
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CAl l INIFIP PPRJ3240
IF I INC .ME . 0 1 C~ TO cco PPRJ32SO
GD TO 206 PPRJ3260

2240 CONTINUE PPRJ327O
C IC HERE IF CONVER G ED PPRJ32RO

S1~~LD = SINEW PPPJ37QO
CEL OLD = i)CLNFW PPRJ3300
WTO LD = W IINIT • PP~ J3 31-D
TF (t’rUT7.LT.O) N0(!T=O PPRJ33?O
CAL L INLETP 0PRJ3330

- • NIUT = Ni’UTZ 0PRJ3343
= WTTNIT PPRJ3ISO

C. TFST ON INLET W I CHANGF PPRJ33f ,O
~FLW = WTO LC — WTI’FW PPPJ33TO
EP IN = 1. PPRJ 3I8O

- 1 IF ARS(DFLW ) .LE. EPIN I Gd TO 2241 PPRJ 339O
IF (LOOP .GT. 2 3 011 TO 2241 PPRJ3400
ICOP = LOOP + I PPRJ34 LO
CC 10 2C6 P~ RJ342O

2241 CONTINUE PPR.13430
C TO I-FRF IF CONy ON INLET W I PPRJ3440

LOOP = 1 PPRJ 345’)
IF ( ‘lOUT .FQ . 0 1 00 TO 2242 PPRJ346I)

C CAL L SU S MAS AND INLEIP FOR PRINT PPDj 3470
P7=BCD PPRJ34 RO
IF (KIND .FQ.44) BCO =XRJ PPRJ3490
CALL INUIP PPRJ3500
800 = Al PDR.135j0
CAL L S LJ S? . IA S  ~‘PRJ352O

2242 CONTINUE PPPJ353O
CALL CD INL. T PPPJ 3541)
IF I INC .NE. () I GO TO 900 PPRJ355O
SITCIL O = SUSIT PPRJ356O
CO 10 299 PPRJ357O

26 1 ~At. L SCUC ER P P R J 3 5 R O
IF ( (FAIL .01. 1) ) RETURN PPPJ3S9D

4 CO 10 262 ~~~ O 13600
207 CA L L  FXPAM PPQJ3610

IF C KFA I L  .01. C I RETUR N PPRJ362t)
IF(NOIJ1 .NF.O) CALL PAGE PPRJ3’~30
SLJSL T XLTO1—PILT—XR J P~ PJ3~S40
S USW T WT TO T — W T I N L T — P L M A S S — W R J  PPPJ 36 5O
CIT = XPJ PP~ J 3660
Gd 10 206 PDRJ3670

211 ROSIWI 0. PPRJ3680
P0511 1 = 0.0 p0RJ3690
lEt ISIZF.E0.2) GD 11) 5252 PPRJ37O()
CO TO 5262 PPRJ37IO

C PPRJ372O
C 260 WT INPUT PPRJ373 O

261) CONT INUE PPPJ374O
ACTW = SUSWT PPRJ3750
A VAI W WITOT — BOSTWT — W IINLT — WRJ — PIMASS PPRJ376O
CEL SW AVA IW — AC TW PPQJ3770
CFW NFW = DELSW PPRJITBO
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SWNFW = SUSW T PPDJ3790
C TEST FOP CO NVEP CFI’C F PPQJ3 RO’)

FPSW = 1. PPRJ38 LO
SIJSW X = SW O Lr)—O EW QL O* ( SW N FW— S bOI D)/ I OEbd NEW —DE W O L D)  P~~~J382O
C II MSW = ABS C S USW X — SUSWT ) PPQ.J393’)
IF C CUMSW .L~~. FP SW I CC TO 2252 PP~ J 3 84 O
S USW T = SUS W X PPRJ3 1350

C Im P  ON SU SW T • PP~ J3 P 6O
SW ill f l = SW NFW PPRJ5 B70
dFW P LO = O FWNFW PPPJ3 ° RO
SWTO LO = SUSWT PPRJ3~~Oi

525? CO~IT I N U F  PPD.J 390’)
IF( (X I N f l . V Q . 44 ) .AMD . (NCUTZ.IE.O) ) NOUT = 0 PPRJ39I()
tF (k I ’ l h)  .FQ. 421 GO TO 251 PPRJ3920

C A L L S1~5 MA S PPRJ 39It)
K nit  = ‘10011 PPPJ394O
f E C K FA T L .GT. C ) RETURN PPRJ39 SO

2 52 IF I IND .~‘E. 0 I GO TO 31 PPRj3Q6I
IF( SUSL T .LE. SUSMIT) GO TO 31 P~’RJ3Q 7fl

~ M~~P’.I = — 1 PPQ J3 9RO
IF (KIND.EQ. 44) GO Tfl 2252 PPRJ3 QQ Q
CA LL INIFTP PPRJ4000

• NOUT = NCUTZ PPRJ4O IO
IF C IND .1W . 0 ) GO TO 900 PPPJ4O2C)
CO Ti’ 206 PPRJ4O3O

-• 225? CON T I1IIJF PPRJ4O4D
SW I L O = S W 4 :W  ‘ ‘-~ J4O 50
CF WPLC=CEWN FW PPPJ4O6O
WTI )1r) = WT INIT  PPPJ4O7r)
IF ( ‘lOUT? .LT. C I NOUT 0 PP~~J6O8’)
P7=500 PPPJ4O9C)
IF (K IND .FQ.44) PCfl=XR J PP°J4l00
CAL L INIEIP 0PRJ41l~)
P00 = P7 PPPJ4 1?0
N rUT = NOUTZ PP0J413’i
W T NF W = W T IN LT ~~~ .J4l4()

C TEST  r)N INLET WI CHA NGE P0PJ4150
CFLW=WTOLO—WTNFW P°~ J41~~0
E PI K= l .  PPRJ 4 I7O
IFI A B S ( C E L W )  .LE. EPIN I GO TO 2254 ~~~ J4 I8c)
IF (LOCP .GT.2) GO Tfl 2254 PPPJ4 IO D
LCOP = LOOP + I PPPJ4700

H CC TO 206 PPRJ42 LO
2254 CflNT1 NUF P P Q J 4 2 2 t )

LOOP = I PPqJ4?l()
IF C MOLT .FQ.  0 1 00 TO 2253 PPQJ424O

C RUN THROUGH S USMA S AND INLETP FOR PRINT P~~Q J 4 ? 5 O
R 7=RCO P°QJ4’60
IF (KIND .FQ.44) 800=XRJ PPPJ427O
CALL INLFTP PPRJ42B ()
BOO = Si PPRJ429’)
fALL SUS MAS PPRJ4 IOO

2253 CONT INU E PP°J4310
CIII COINI T PPRJ4370
IF I INC .ME. 0 I GO TO 900 PPRJ433O
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M INPAR = 0 PPRJ431~O
CO TO 2~~° PPRJ4350

2~~1 CALL S1)UCER PPRJ436O
IF I KEA IL  .GT. 0 ) RETURN PPR.J437()
CO TO 252 PPPJ4 38C)

C PPRJ439O
C SIZE ENCINF PPRJ 4400
C _ PPRJ44IO

2S9 J = I PPRJ442O
CF NLO = 0. PPRJ443O
CFMHI = 0. PPRJ 4440
SITOI D = SUSI T PPRJ445O
SWTOI.D = SUSWT PPRJ446O

3d IF (K!Nfl .FQ. 42) GO TO 302 PPRJ447O
CALL RJrW S PPRJ44RO
IF ( IND.NF.0 ) GO TO ‘900 PPPJ4400

-
• CC TO 20 1. PPRJ 4500

2C2 CA LL ()RDFS PPRJ451O
IFI INC.NF.0 ) GO TO 900 PPP.J4520

• 2C 1 TCFN = CFN PPRJ 4S3O
IF (ARS ( CFN —C FNRQ I- .0C03) 24C,240 ,210 PPPJ454O

210 IF (J—30) 411,411,2010 PPRJ455()

‘ill J = J + I 0PRJ4560
IF (CFN .11. CFIIIRQ) GO 10 100 PPRJ4S7O
CFNH I = CFN PPRJ4580
A CHI = AdA ’ PPRJ4S9O
IF (CFNIO .G1..O01) GO TO 310 PPRJ4600
A CA3 = ACA3 — .02 DPRJ46 IO
CO TO 301 PPRJ 46?0

3C0 IF (ACA3.CE.ACMAX ) GO TI) 2026 PPRJ46I’)
C F N I 11 = CFN PP~~J464O
A CLI’ = hCA 3  PP R 14 6 5 0
I9CFNH I .GT..001) GO TO 310 PPRJ466 O
a tA3  = A C A 3  +0.02 PPRJ467O

311 IFI A C A ~~.G1 . A C M A X )  A C A 3  = A C M A X  P0RJ4680
GO 11) 301 PPPJ4~~Q0

310 ACA3 A~~ O +(CFNPQ—CFNLOI/(CFNH I—CFp4L0)* (ACHI—*ClD) ~PRJ470O
CO Tfl 311 PPRJ47IO

241 POP = XPJ PP°447?0
CO TO 239 PPRJ4730

240 fF1 IEX .EO.I ) GO TO 241 pPQJ47 4Q
800 = 8C)ST L T PPRJ47 SC )

CO Tn 239 PPRJ4T6 ()
31 IF (MINPAR .EQ.1) C,O Tn 35 PPP .14770

IF (1Sf ZE —2 ) 42,41,35 PPRJ47RC)
4 1 SU SWT = SUS MWT PPPJ479O

M INPAR = 1. PPR J4B QO
CD TO 206 PPRJ48I~)

42 SUSL T = SUSMLT PPRJ4 B2O
I4INPAR = 1 PPRJ4R3O
CD 10 206 PPRJ4R4O

239 SEC = CL *ACA3 /CFN *AOAC PPPJ4RSO
IF (FAR.LE.FAR1B ) GO 10 2028 PPRJ486O
RETUR N PPRJ4R7O

C ERROR OUTPUT PPRJ48RO
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r PPP J4 R9O
2000 IF I NOIJI .FO . 0 I GO II) 900 PPRJ4900

WRITE (6,1015) TITIF PPRJ4Q1O
1015 F O Q M A T ( 2 0 X 3 5 f ~ FRRC ~ IN PR(1PRJ FNCOUNT EREO /10X2 044)  PPRJ492O

WPITE (6,2001)TT2 PPRJ4QIO
2CCI Ff!RMAT (/I’)X, 3 2 HT T 4  IS LE SS THA N CR EQUAL TO TT2//1OX ,4HTT2= ,FR .2I PPRJ 494O

OP TO 91)0 PPRJ 495()
21) 10 IF ( MOOT .FO. C I GO 10 900 - PPR J496~

W RITF (6,10151 TITLE PPRJ497O
W PIT FI 6,20h1)CFN,CFMPQ PPRJ4QRO

2011 F1’RMAT (/IOX ,26HFAIL IJRF TO CONVERGE CM CFN//10X,4HCFN= ,F7.4,4X, PpRJ4000
X6HC FN RQ= ,F7.4) PPRJ5000

(0 10 9CC) PPRJ5OIO
2014 IF (“1101 .F0 . 0 1 00 TO 900 PP0J5020

W P IT F  I 6, 1015 1 TITLE PPRJ 5O3O
WP ITE (6,2015) AMACH , ALF I  PPRJ51)40

2015 FOPHAT ( /IOV ,34HFATLUPF TRYING 10 READ INLET MAP / PPRj5050
LiO X, 7HAMA Cu = ,F10.5, RH ALF I = ,FIO.5 I PPPJ5O6O

510 IF I MO OT .FQ. 0 1 Gfl TO ccc PPRJ 5~)70
W R I T F  1 6, 545 1 ~~~~~ IA RI ( MU M) DPRJ )~~

545 F O RMAT I’ 1 S T  IMO V A R lA B LE= ’ ,E12. 5, ’ 3M) IND VA R IARLE= ‘ ,FI2.5 ,’ SPPRJ5OSO
IUPTA A LF = ‘,F10.3, ’ SURTA BIE SIZE = ‘,F10.3/’ THE V A R IA B L E  OUT OF PAPPRJ5100
2NC,E IS THE ‘,A4 , ’ INDEPENDENT ~A R IA B L F ’ / )  P~~~Js11o
CO TO 900 PP~~J5I2O

2026 IF I ‘lOUT .F0. 0 ) 0~ 11 900 PPPJSL3O
W R IT F  1 6, 1015 1 T ITLF  PPRJ5I4 I
WPTTE(6,2027) ACSTO(1),CFSTO (1),ACSTC (IACMAP ),CFSTO(IACMAPI,CFNPQ PPRJSI6O

2027 FO R MA T (/ I O x , 3 1H U NA R L F  TO FIND CFN MIN A CA3 IS ,F10.5,IIH HIM (EN T PP PJ5 I6O
IS ,FlO.5, 12H MAX A d • A 3  IS ,FI0.5,IIH MAX CFN IS ,F10.5, 6HC~~NRQ , PPPJSI7’)
2F10.S) PPQJSLRO

CC Ti’ 900 PPRJ5I9O
38 IF I ‘CUT .ME. 0 I WRITF I 6, 39 ) PPRJ5200
9 FORMAT (45H EXCESS IVF ITERATIONS IN I NTERNAL RAMJET LOOP I PPQJ5~~1O

CO TO 9CC) PPPJS2?0
2C 2P IF ( MOOT .EQ. C I GO TO 900 PPRJ5230

WRITE 1 6, 1015 ) TITL E PPRJ5~ 4O
WPITF (6,20291 FAR ,FAPLR PP~~J5250

2020 FOR MAT (/1OX ,35HFAR IS FQIJAL TO flR LESS THAN FA R L B // I OX , 4 Hc A R = , PPRJ 5 2(jO
XF7.4,4X,6~t4FARLR= ,F7.4) PPPJ527’)

sco I~JC = 1 PPRJ S 2 RO
IF I MOOT .ME. 0 ) W RITE (6 ,27)  RJ PPPJ5? 90

27 FCPMAT(4F20.71 PPRJS300
CALL PJWT PPRJ5~~1’)

RETUR N PPQJ5320
28 IF C MOOT .ME. 0 1 WRITE 1 6, 29 ~ PPR J533’)
29 FPRMAT(38H FRROR TRYING TO GENERATE BOOSTER DAT A I PPPJ5J4O

RETURN PPRJSI5O
‘3 IF I NOUT .ME. 0 ) WRITE •I 6, 34 ) PPRJ5360
34 FORMATU 3H EX C E S S I V F  I T E R A T IO N S TR YI NG TO DETF RM IMF BOOST / SUSTA I NPPRJ 5370
I SPLIT I PPRJ53 RO

RETUR N PPRJ5390
26 IF I NOUT .ME. 0 ) WRITE(6,47)IACMAP,KKK,JCONO,ACM*X,CFPISTC,CFN PPRJ5400
47 FORMAT ( 42H IRRECONC ILABLE ERROR IN AC MAP GENERATION ~ 3 I4,3F 15.5)PPRJ54 10

INC 1 PPPJS42O
CC TO iSO PPRJ5430
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35 IF C MOOT .MF. C I WP !IE (6,36IPLMASS,PLLT ,BOSTLT,BCSTWT,SUS MLT , PPRJj~~40
I SUSMWT PPRJ5’ 50

36 r O P M A T ( 5 3 H  P A Y L O A D  A ND BC C S T E R  PREEMPT E X C F S S I V E  IENGIH/WF IGHT /P PRJ5460
119H OFS IG N TE RM !NATFP ,6F12.4) PPRJ5470

R ETURN PPRJ 54R O
138 IF I N1’UT .1F. C ) W R I T E (  6, 139 I HP PPRJ549O
i~~ FORM AT (2X, 421 -4 E R RO R TRYING TO OBTAIN ATITUDE D A T A , A L T  = ,FR. 1) PPRJ5500

RF IUPN PPRJ55 IO
2016 IF C NOUT .FQ. 0 1 PFTIJ RN - PPRJ5520

W P I T E  I 6, 1015 ) T ITLE PPRJ5530
W~ IT F(6 ,  20 17) “~~J554 O

20 i7  FO PMAT (4 0 H FPPO R TRYING TO GFM FRAT E SUSTA INE R DA T A  f / f )  PPPJ S55O
PFT U PM PPRJS 56O
FNP PP PJ5 S7O

SUFP PUT TNF S USMA S S MA S O O 1 O
C FC M= N IJK.C M—C GSM GM/K M F IV— EB C O 7/11/TI  S MA S OO 2 ()

COMMON /C O MVLS /  (011151) S MASOO 3 I
FC UIVAL FNCF I C O M ( 1) ,  WTA NKI,  S M A S I ) 04~

)
1 ( I f l ’ 4 ( 2 1 , V FX T N ) ,  S M A SOO 5 O
2 ( C O M ( I ) ,V R E Q X ) ,  511150060
3 ( C P M ( 4 1 , G C W X  ), S MA S O O 7 O
4 ( C O M ( S ) , H P P U M P) ,  S M A S O O B O
6 (C0111 6) ,W T F I J F L I ,  S MA S0090
I ¶ C O M (  ) 2 ) , K F M X ) ,  S M A S O LOO

~ (~~f lM( 13) , M A T T I x )  S M A S O IIO
rrMMnP~ / FA ILUR / KFAIL  S M A S O I ? O

C VFR SII1N ~ S11150130
COMMON /MA I TY P/  I R ( 3 )  S M A S O 1 4 I
CIMHI-N / F R P PT /  PO M P ( 4 ) , M U M , IA R I I2 )  S MA S OI 5 ( )
COM MO N /FXTFR ” J / AP 120 )  S MA S 0 I 6 ~)
EQ UIVA l ENCE (AR(3),03I
DIM ENSIO N W T ( 1 5 ) , 7 ( 1 5 ) , Z W ( 1 5 1 , X I f ( 1 5 )
FOIJIVA L FNCE (~,TIfl,F1T14GS ),IWT (6I,EX INWI I

• CO MMO N / FMPT/  HP ,AMA C H ,AIF1, FARD S MA S O ? 0 O
COMMON / P J CA T /  CFNRQ,CFNET ,15A 3,A6A3,ACA3,SFC,Ri’STWT,ROSTLT, SM~ S0?L’)

1 RO S T P P  S~~A S O ? ? O
CO MMO N/COID/P 0 ,  C2,  A 3 ,  CONS, PTa, PIP , TO, 112 S~~ASO ?3 Q

CP M MON/ INLFTX/  S M A S O 2 4 O
6 K8 ,K PT C I I 5 I , A L P H V I 15) , A A M A C H ( 15,15) , A O A C C ( 1 5 , 1 5 ) , PT 3P IO( 15 , I5) ,  S~~A S~~~50
IAC O D( 15,151 S~4 A S O 26O

COMMON /AI TDO/ S M A S O ? 7 0
IKI, A LTI24I,SDIFM P(24),PRESSI24 ),IDI8) SMASO?RO
COMMON /PAKFR/ PK(48) SMAS029~
EQU IV AL . FNCF SM~~SO 3 O 0

1 (PK( 3),X2 I,(PK( 4 ) , X 1  I, S M A S O 3 IO
2(PK ( 5),PR IdPK ( 61,Vr1L X ),(PK( 7I,GGW ),(PK( 8),GGFW I, SMAS 032~)
4 ( P K (  9),AIIIIE ) , ( P K( I 0) , PN F  ) , IPK I I I I ,STKFS  I, S MA SO3 IO
X ( P X ( 2 9 ) , W T A T H  I , ( P K ( 3 0 ) , S S A F S ) , ( P K(3 i ) ,R  ) , I PX ( 3 2 1 ,W r S T B  ), S~~~~AS014 0
X I P K I 3 3 ) , S T K F C  ) , ( P K ( 34 ) , V F MN ) , ( P K ( 3 5 ) ,T F D  I,(P$((16),VCI I I, SMA SO 1SO
X IPK (40),OFLFXI), SMA SO 36C)
X : ( P K ( 4 1) , F X M I NW ) , ( P K ( 4 2 ) , D E L B  ) ,(P iC(43 1,DELT ’ (  ) , ( P K (4 4 ) , B L A D D  I, S MAS O 170

( P K ( 4 5 ) , V R E Q  I, ( PKI4T) ,SHF LL  ) , I P K ( 4 8 ) , X C A R  I S MA S OI RC )
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CCMMCM/C CO FYX/ 1 1 1 1 6 )  SMASOI9O
C C r C FX x  EX T F P NA L INTFGF P A R R A Y  S MA SO4 00

r0 U I VA L E ~~C F S ’ IA SO4 1O
1 ( I T (  3 1 , I S I7 E  1, 1111  6 ) , KFM ) , ( I I I I4 ) , N PA S S ) S MA S O 4 ? 0

CCMMfl N / I PRC iPF IND,IMIN ,NFWPT ,IRJOUT S MA SO4 I )
rr’MMr~l /S USr~~T / T X ( 4 4 ) S MA S O4 4 O
FOIJ IVAI ENCF S MA SO 4 5 O

I(TX( 1), FXIN ) . ( Ix I  21,DRMOF ),(IX ( 3) ,EDR ),(TX( 4),FEXP 1, 511AS0460
2 (TX ( 51 ,CGM F ) , ( T X I  6 ) , PIDF J , I T X (  7) ,PNS ) , I T X (  8 ) , R F G D  I, S”A S04 70
3 ( T X (  c ) , P HoB ) , ( T X ( l O), RHOF ) , (T X ( 1 1) ,T F U I  ) , ( T X ( 12 ) , RU I, SMASO4PO
4 (TX(I3), SKTWT ),(TX(14),TBLACI ),(TX(15),TNG G ),(TX(16),TSUS I, S~~ASO490
5 ( T X I I 7 ) ,  ULLO ) , I T X ( I R ) , T C A S F C ) , ( T X I I ° ) , T M A X  I , ( T X ( 2 0 ) , PCC I, S W A S O S O O
6 (TX (?I), WDFMAX ), (TX (22 ),XFMB ),(TX(23),WFC ),(1X (24),WFMB I, SMA SO51O
7(T~i25 ), SUSMLT),ITX(261,SUSMWT),(TX(27),WC PT I,(TX (28),OELWT I, SMASOS2O
p (Tx (20I, SWTFS ),(TX(3C) ,DFLF ),(TX(31),SWTOLD),(TX (32),SLT IIID), SMASO53O
c ( T X I3 3 ) ,  SUSIT ),(TX (34),SUSWT ),(TX (35),FSU2 ),(TX(36),FSY2 ), S’~*S0540
1(TX(37), SMI T ),(TX(3P),SM~~T ),(TXIi9),FOAJ I,ITX (40),FUSABL I, SM ASO5SO
2 ( T X ( 4 1 ) ,  RHO ) , I T X ( 4 2 1 , RHO I N S ) , ( T X ( 4 3 ) , M A T T K ) , ( T X ( 4 4 ) , M A T P B )  S MA S O S 6 O

C FX IN FXTF PNAL INSULATI ON THICKNESS SMASOS70
C OHPOF BULK DENSITY CHANGF FOR FUE L PER DEG F S MA S OSPO
C FOP MA Jt1R/MINI JR A X I S  TANK + N2 BOTTLE DCME SMASO59O
C EF XP FX PULS ION FFFIC IENC Y F.G. .97 SMASO600
C GGM F SOC M A S S  F RA C T If l M  KFM = 3 E.G. .1 5M1S06 10
C P1 OF INJECTOR PRESSURE DROP FRACTION 5M150620
C PNS N? PRESSUR E KFM = 2 PS1A SMASO63O
C RFGO FUEL CCNTPflILER PRFSSUR E DROP PSIA SMASOÔ4O
C R I-lO B BLADDE R PENSITY LB/1N3 SMASO6SO
C R H~1F FUEL DENSITY IB/I N3 S MASO6bO
C T F(J EL MAX IMUM FUEL TE MP AT RAMJ E T IGNITION SMA SO67O

• C RU CA S CONSTANT FT/DEC SMA SO6PO
C RHf l INS EXTERNAL INSULATION DENSITY S M A S O 6 0 0
C TRLAI) BLA DOER THICNESS IN SMASO700
C TNGG GAS OUTLET TEMP DEC P S~~AS O7 10
C TSI IS MAXIMUM SUSTA I NER TIME SEC 5M150720

— 
C 0110 ULLAc ,E REQUIRED E.G. .05 SMA SO7 3O
C TCA SFC MIN IMUM TANK THICKNESS 5M15074()
C TMA X CASE DESIGN TEMP SMA cO7~ 0
C XFM B 1 ENCTH FUEL MANAGEMENT BAY 5 M A5 0 7 6 0

C FS(J 2 U L T I MA T E  TENS I LE SAFETY FACTOR E.G. 1.25 S NASO 7 7 O
• C FY02 Y I E L D  TENSILE SAFETY FACTOR E.G. 1.15 SM A S O 7 R O

dATA GAMN 2,Z P,ZO,PY /1.4C1,1.0,1.03,3.14159 / SMASO7OI
X IL SUS = 0.0 SP~ASOR00
X I IM T = 0.0 SMA SORI O
IF I 1 111K ’) 1CI,70C,701 SMA SOR2O

id 1CA 3 = 0.4 511150830
CA LL TLU I( HP ,A L T , Kj , P R F S 5 , PO, IND ) SMA SO R4 C )
IF (IND .ME. 0 1 GO TO 38 511150850
CALL T IUI I ISDTE MP,TO)  S111S0860
CALL ISEN ( TO,P O ,A MACH ,TT2, P10) S MA S O 8 7 O
IF I KFA IL .GT. 0 1 RETURN SH ASO PP O
CA LL T L U2 (A L F I , A L P H V , K 8 ,A M A C H ,A A MA C H , K P T C , A O A C C , A O A C , I NC )  S MA SO M O C )
f F1  INfl.NF.OI GO TO 2014 SMAS O900
CALL T 1U22( PT3PTC, PIR) S MAS OO IO
PCC = PTO*PTR~~l44. SMASOQ2O
C2=0.918774 *PO*AMACH/SQRTI TO) SMASO93O
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I
13= n3* s2/4.* PY/i44. S~~ASO940
CON S =A 3 * C 2 * A O A C * FA R D  S MA SO Q 5O

700 W PFMAX=CPNS*A CA3 SMASO96O
CFI INE = 0.fl36*SQRT (WDFMAXI + .04 5MA5097C)
A L I N F  = DEL INF **2/ 4 . *PY S MA S O OR O
W T L I”F = ~ R. INF*0.0178 SM 150090
TEl IM I~ .LT . 1 I CI TO 103 SMASI000
IF (PCC .LT. 1. .OR . PCC .GT. 500.) PCC = 500. S M A S I D L O
C A L l . MA TIS(M ATTK ,TMAX ,RHO ,FTU,FTY ,IND ) SMAS IO2O
II I INI) .NF . C) CC TO 35 SMAS1t)30

• SCIOF = P3— 2. *E~~IN SMASLO4 ()
P = SCI t’F/2. SM 1S1050

• SHFL1=SCL i~F*PY*TCASEC*RHC+fl3*PY*EXIN*RHoINS +WTL INE S MPt S IO6 O
C M f 1~fM(J’.~ LF NCT f r  TA (~K SM A S 1 O 7 O

SMIT =SCLCF/EDP SUA SLORO
CFLF X I = D1*PV*FXIN *RHOIMS SMA S 1090

C FXT FI~~ AL IMSULA T TIJ I  WEIr ~HT S MA S I IOO
IXM INW = O E I E X I* S M L T  S MA S 1 I L O
PFS = IPIPF4L .)*PIC SMAS 1I2O

C S T Z F  TANK SM 151130
• C FUEL TANK CYL IND RICAL W I T H  OB LAT E SPHEROI D FNDS SMA SI140

PNF=PEC,C+PFS SMASLI5r)
I F( KF M .FQ.4) GO TO 105 SMA S IL6O
STKEL=FSU2*PFS*SCLDF/IFTU*2. ) SMASI17O
STKFY=FSY2*PFS* SCLDF/(FTY*2.) SMA SII8O
S T K P = A M A X 1 ( S T K F I J , S T K F V )  S MA S I19O
TC PR FS =~~TKP SMAS I700

C CVI INPEF T H I C K N E S S  S MA S 1210
STKFC =AMA XI(STKP ,TCASFC ) SMASI2?0

• ST K Fy = r Sy 2 * P FS * .5*Fr) R/FTY *~~5 *SCLOF 5M 1S1230
ST KFU=FS U2* PFS* .5*EDR 1FTU * .5 *SCLDF SMASI24D
STKC P=AMAXI( STK FU,ST KFY I 5M A5125 fl

C rc~~r TI-~ICKNES S 5M AS1260
; S T K F S = A M A X I I S T K D P ,TCASEC ) 511151270

1C6 SFF = I 1.—1./IEDR*EDR I ) **.5 511151280
SSA ES= (PY*SCLDF*t2)/2.+((PY*SCLDF*S2)/(4.*EOR**2*SEF ))*AIOG(Il. SMASL?9’)
14SFF)/ (1.—SFF )) SMAsI300
SWTFS= STKFS*SSAFS* PHO SM

~~S1310• F 1T” i(c = SW T F S * O . 2 5  S MA S I I ? 0
PP = SCLDF/2.— STKFC SMA S 1~~30

C S K I R T f ’ T I F F M E R  WE IGHT S M ? ~S l14O
w C S T R  = 2.*RHO*(44.1*IR*STKFCI**1.5 . 2.75*R*R*STKFC) S MAS I I5 0
WTATH = PY*SCLDF*STKFC*Rf’n*SMLT S?41S1360
SKT W T = WCST B + WTATH cM ASl I in
VF MN =PY*ISCLCF—2 .*(TBLAD+STKFS))*$3/(6.*EOR ) 511151380
FDAJ =(RHOF—DRIf)F* (TFUL—75.))*f1.—ULLG ) SMAS1390
WCPT = VFMN *FCA J*FFXP s MA s L 4 0 0
TF O VFMN *FDAJ* (l .—E EXP ) SMA S14ID
BLA DO = S SA F S * T B L A I )  *RHO B S UA S 1420

C MINI MU M WI TANK SM’~S 1430
SMWT=SWTFS +WCSTB +WTATH +BIAQD +wCPT + EXM INW +TFD + FITNGS SMAS144O

C MINIMUM FUEL A V A I I A R L F  S M A S I 4 5 O
C FIJIL fINCH OF CVI INOER SMAS146O

VCL I =•7 ~~54*( SCI1)F— 2.* ( T B L A D+ S T K F C) ) * * 2  S M A S I 4 7 0
OFLF= Vn II*FCAJ SMAS I4RO
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C IP / I~~C~- CF CV LT N P E P  S MAS 149O
IF L~~ = PY*SCLDF*TRLAD*RHOB SMA SISOD
r f L T K  = PY* SC L DF* STX FC* RHI)  +WTLINE S M A S 1 5 I O
C [ LW T  = DEL TK +DF LP+ r ) F LF+ D F I EX I  511151 520

C 5 1 7 F  FIIFL CO NTROL S Y S T E M  SM’sS 1530
IC3 w r r = 1 0. + .6~~7*w n F M A x  5M 15154 0

çr Tr(104,4~~C,47c,4qe),KFN SMASIS S0
T C S  5TK ~Fç = TCA S E C S M A S 1 5 c O

ST ~~rs = TC~~SFr S M A S I 5 T O
or ~ r 106 5111S15R0

r r~ ~~~ ssup c )3O T TL E CALCULAT IONS ~UAS 15q0
1C4 II- I I MIN  .FO. C .PR . NPA SS .01. 0) GO TO 42 S MA S I 6 0 0

= 10. S MA S I6 I 1
X F P L P = 10. S M A S L 6 ? O
5uS ~ t T  = SMI T + X FUR SM~~S1hY)T r~ = s’e. 5M15164 1
~IJS MW T = SM~.~T + 50. SM A S 165O
IF I1~~T 1 E  .FQ. 1) 00 TO 40 S’~’~S 166O
W IF = S USWT — SUS MWT ~“AS 1671
XCVI = WTF/DE1WT SMA SL6RO
CC TO 4 1 S MASI69O

40 X (Vt = SUSL T— SUSMIT S MAS I700
41 IF(XC YL .LT. 0) XCVI = 0. 5M15171 ()
42 K=O S AS I T2O
~~? K=K+ ~ S MA S 1730

IE( K .CT . 30) GO TO 48 SM1S174)
VP IO = VFMN + VOLT *YCVL 511151750
W N P = I l . + ( C ,A M N2 — 1 . ) * ? P I/ ( 1 . — ( P N F*Z O ) / ( P NS* Z P ) )  SM’~S l76O
CCFW = W~. !R*PNF/1? P*R U*TN)/ 12. *VR FQ 5 UA 5 1 7 7 0
0(1 T n 780 S M A S I 7 R O

• C O A S  C EN ERATO R WFIGHT CAICULAT ICNS SMA SL700
C 1U-~tJ 1 ’) C - AS GFN E RAT f l R  c M A S L B f l O

4~~n rr~ T pS~~F S M A S IRIO
V COTF 4  = W O F M A X  / RHOF SM~~S 1~i20
( ‘CPV=1 .1*VDOT B*TSU S* PNF/1 2.  cu~~ç 1 ~3i

• C lEW = c-GPV / (PL*T ’ lGG) c uA s 1~~4-)
• T F ( C C F W . C T . 0 . 5 )  CC TO 452 Suas~~~~ n

C-CW P = .12+ ( . 12— .O ) * ( C ,GF W— .5 ) / ( . 5 — .OI
46 1 V C LX = 55. + c5. *G GFW S UA S I R 1 I

CC TO 4(~0 SMA S IRRO
• 4~~2 I F ( C C FW .C - T . 1 . O )  GO TO 453 511151 801

CCW R = .1BO4 I. 180 .12)* (GGF W — 1 . ) / ( 1 . — .5)  cUA 5~~qfl()
GO Ii ’ 461 SU A S I O L l

~4~~~~3 IF ( C C FW . G T . 2 . O )  Go TO 454 • çulç~~q~~r)
CC- W P = .24+(.24- .1P )* (GGFW—2.)/I2.—1.) SMAS lq3r )
Or T n 46 1 5M151040

4 54 IF ( C C F W . c ,T . 4 . 0 )  GO TO 455
= .29+I .29— .24)*(GC FW—4 .)/14.—?.) SMA S L~Th0

VCL X = 80. +82.S*CGFW S M A 5 j 9 7 O
0-0 Tn 460 S M A S L O B O

4~~5 IF ( G G F W . G T .6 . O )  GO TO 456 SM~~~~ Iog0

CCW P = .3 104 1.310— .29)* ( G G F W — 6 . ) / (6 . —4 . ) 511152000
V O LX =L~~0. 465 . *CC’FW S MAS2O IO
CC In 4A 0  SM&S?020

456 CCWP = .340.(.340— .310 )*IGGFW—1O.)/ (tO. —6.J 511152010
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V OLY =2 30. • 51.66*~ rFW SMAS2O4O
460 COW = CCFw/CCW P* PMF/400.)**.3 SM~ S205O

CC T O 780 511*57060
C SC L !f l  P R C P F ( L A NT  045 GENERATOR SMAS2 O 7O

4 10 CON TI NUE SMAS2QR ’)
VCPTf~ = %‘~DF~~A X / PHOC SM1S209~)
GCPV= 1 .1*VO OTH*TSIJS*PNF/12. SMAS2IOO
COEW 000V/ IPU* TN C,C,) SM&S21 1t)
GC W= C ,G EW/ CG M F 511152120
VCL X = (d~GFW/.06 + IG G W— G G FW I f O . 28 3 ) / . 8 5
GO TO 780 5M152140

C RA M AIR TUR BOPUMP SUAS? 160
‘sEO IE ( 1111K’ .11. 3) CI TI 702 S~~A S 2 l 6 O

HøOUT=I 1~UFM Ax/R Hr)r )*pNFs.000152 SMAS2I 7O
HPPUMP = FIPPUT/.8~ SMA S?180
I v( I-~oPuMP— 1.)481 ,4e1 ,482  S MAS ’ lq O

481  W PUMP = 2. SP1 452200
CO TO 483 511*52210

• 482 WPUPP = I (-IPPUMP—1.)* .38 +2. S M A S2 ? 7 0
• C XC ?R CHAP ACT EPIST IC IIIMENT I OKJ TURBINE DIAMETE R 5M1S2230

483 X CAR = 3.625 511*52240
TI IR WT = n .7+ .57*U-PPUMP~~7.) 511*57250
IFIHPPUMP.LT.7 . ) TURWT z 3. 7  SM4 S2260
TFI HPPUMP— .65)4F4,484,485 514*52270

484 TIJRVOL = 36.5 SM1S2280
CV~ Ti’ 486 S111S2200

48 5 T LJPV OL = 36.5 + 14.5*(HPPVMP— .65) SMAS2300
4 8 6  S V S W T  = 1.2*( T UR WT + WP UMP) S MA S 2 3 I O

COW = SVSWT SUAS?320 ‘1
F. GOEW = 0. 5 14A S233 0 F

VflL X = TURV O L 511*52340
ic ) CONTINUE S11AS2350

CALL FM BPAK S~~AS2360
IF( 11s f .K ~ • 0 )  GO T I) 60 SM *52370

S ’ JS M LT = SML I + XF M’~ cM 152183
S( .~S MWT = SMWT + WFMR SMAS? 3~~’~

• 7C2 IF( IS liE .FQ. 1) CO TO 3C
w T E =  SU S W - T — SUS M WT SU~~524 IO

• XCYL biTF/OELWT SM1S74?0
SLJSI T =XCYL + S(JS M LT 511 152430

- • GO TO 31 S 11A S 2440
30 X CV L = SUSI T— SUSUL T SU~~S ? 4 c()

SUSW T =X C Y L * D E L W T  + SUS MW T SU1S2460
Ii IF ( XCV L •LT. 0) CC TO 25 SM*S?470

FUSABI = W C,PT + XCYL*I1ELF*FFXP cU~~S?4RO
IF (KFM .P1F. II GO TO 51 511AS2400
IF (ABS (XFPI D/XFMP —I .).LE. .001) GO TO 51 SMA S2SOO
X F(1L0 = XEMP 511152510
IM IK ’ = —1 5M1525?O
CO TO 5~ SMAS2SI0

51 WT(1)= !WTFS*O.25 SMAS2S4O
WT (61= OFIFXI* SUSLT SMAS?550

= DFI F *X C Y L * (  t.— E E X P )  S MA S 2 S 6 O
TPAP F = TFC,TFC 511*52570
XII SUS = 0.C SMAS?5R0
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X T ! M T  = 0.0 511152590
IF I I I ( L l ) . E O . O )  GO TO 301 SM *S2600

C IT E M  1 FITTI’lC,S SU*S?610
X I I I  1) = 0.0 S14 A S2 6 7 0
1W (1J= C.0 C 1 1 1S 2 6 3 0
1 (11 = 0. S-~AS2640

C ITF ~ ? IWO O1)MF S M A S 2 ~~50
CALL 7r IPIL( EO~~,RIIfl,R , 0 . C , S T K F S , O . O , 1 ,X L I ( 2 ) , Z I 2 ) , lW ( 2 ) )  SM~~S?660

~iT( 2 )= SWT~~S/ 2 .  - S M * S ? 6 7 0
I IT ~~ 

1 
~ W P BIACDF R S M A S 2 ’ ~Q3

Q P =  ~ — T ° 1 A f l  S~~A S269()

~ 1= SML 1/2 S~~A5?7flO

~ 1—T ’ ~L A f l — S T K F S  5~~A S 2 7 1 I
~~° =P H/I- ~“ A S 2 7 2 O
~.s T (  1)~~BI~~i)D/2. 511 *52713
(A ( f 1FLPLI( E8,RI -PR,PR,0.Q ,TRLAD ,  0.0 ,I,XI 1 ( 3 1 , Z ( 3 ) , ? W ( 3 ) )  S .A 1 S 7 7 ~~

()

C IT[~ ‘. FW [i ST!FFI¼!ER S111S2750
W T (  4 )  =~. C S T R / 2 . S MA S ? 7 6 0
CA LL Z C Y L L I I . 5 , W T ( 4 ) , R,O .O , X I I(4 ) , Z I4 I , Z W ( 4 ) 1  5 M A S 2 7 7 0

• I f TF M 5 FW() SK I RT  5MA5 27 80
W T I 5 ) = W T A T H / 2 .  SM 1S279 0

- - 
CALL 1CYLL IIXI ,WT (5),P,O.0,XII (5),Z(5),ZW(5)) 514*52800

C ITE M 6 EXTER NAL INSULATIO N S M A S ~~8 L O
C2 = 03/ 2 .  c M A s 2 R 7 o
CIII ZCYLLL (SMLT,FXINWT ,02,O.0,XIf (6),Z16),ZW(6)) 5 14152830

C ITF M 7 S I D EWALL  CASE S M* S ?840
~ T ( 7 )  = D F L T K*X C Y I  S M * S 2 8 5 0
CA L L I CY L I I ( X C Y L ,W T ( 7 ) , P ,X 1 , X I I ( 7 ) ,Z ( 7 )  , Z W ( 7 ) )  5 1 4* 5 2 8 6 0

r ITEM B SIDFWA LL BLADDE R S111S2871
W T ( R )  = DEL8 *XCVL SM *S2RPO
CII I Z CVLLL(XCYL ,WT (8),RB,X1,XLI(8),118),ZWIB)) 511157890
X 2= X I + X C Y L  S~~1S 2900

C lIE” ~ AFT SKI SUAS 2 9IO
w T(OI = WT(C )+XFMP* (DELIK—WTL INE ) SM~~S29?O
X3=X 1.XFMB Su*S2930
CALL ZCVLLI (x3, WT (91,R,X?,xIf(9),Z (91,Zw (9)I 511*52940

C ITF~ 10 AFT  STT F F NF R S~~A S 2 95 O
WT(lO )= W l(4) SMAS?°60
CALL ZCYILLI.5,WT (10),R ,SUSMLT,XjI (tO),7I10),ZWIIO)) 511*57970

• C I T F M  11 AFT DOME S 111S2980
• W I l l !)  = WT(2) SMA S2QOO

C ALL 7ELPLL (FDR,RH O ,R,0.0,STKFS,X2,0,X II (11),Z (I1) ,7W(11)) c*1A53000
C ITEM 12 AFT BLADDER SMA S3OIO

W T (  12) = WT I3 )
CA LL iFIP1L (EB ,Rl~OB,RR,0.,TBL4D,X2,O,XfI (12I,Z (12),ZW(12) I S11~~S313O

- 
- C ITFM l FWO PROPELLAN T ~MAS 304O

WT I 13) = (WCPT + TFO)/2. c uA c 3os , )
CALL ZFLP SS(EDQ ,FOAJ,R8,C.0,0.0,1,XIIII3 ),l(13),1W113)) SUAS3O6 ()

C IT EM 14 CVI PROPELLANT 511*53070
WTI 141 1)FLF*XCYL 511*53080
CAL L ZCYLHHIXCYL,WT (14),RB,O.0,X1,X11114),Z(14),ZW (l4)) SMASIO9O

C ITFM 15 AFT PROPELLAN T ~~ A S 3 10,1
WT ( 15) =WT (13) SM A S 3 L LO
CAL L ?FIPSS (FOR ,FDAJ,RA,O.0,X2,0,X11115 ),1115),1W115)) SM~~S11?O

C TRA PPED PROPELLANT SM A SII3O
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CALL CYLLL (XCVL,TRA PF ,RB,X1,XITP,ZTP ,ZbITP) 514*53140
W1T=0.0 SHAS3I5O
111=0.0 SMAS3I6O
XITIJT=O.0 SMAS317~
XMOV =0.0 SMAS 3LPO
X ITPF=0.O - 511*53190
X M-1E = 0.9 SMAS32O’)
CC 310 1=1,12 - S MA S I2 1 O

W TT =~~T T + W T ( I )  SM1S3220
310 TTT=1IT+ZW (1) SMAS 3230

‘FMTY (ZTT+7WTP)/ (WTT+TPAPF ) 5MAS324()
Ci’ 311 1=1 3 ,15 SMAS32SO
WT T=b TT4WT II) 511*53260

~ 11 ZTT=ZTT +ZW ( I) SM 6S327’)
1505= ? T T / W T T  S MA S 3 2 R O

• DC 312 1=1,12 S~~AS32 99
X ITOT = X I T O T + X I I ( T )  S MAS33 00
XMOV XMOV+ (ZSUS—l (1))**2*WT (I) SMAS33 IO

• Ii? XMfl~~= XMO E + (ZEMTY—flI))**2*WT(I) SM*S3320
X ! 1~~T = X ITDT+XMOE+X 1 TP+(ZEMTY—ZTP)**2*TRAPF 514*53330
CO .S13 1=13 , 15 S114S3340
XITC (T = X ITOT + X II (I) S111S335t)

- 
• 313 X MOV XM OV+ (Z S U S — l ( I ) ) * t 2 *W 1( I )  SMA S33 6V)

X I I S U S  = XITOT +XMOV SMAS337O
• 3d PIA CWT= DELB*XCVL + BLADO SM*S33R,

EX INWT= DFLEXI*XC YL + EXM I NW SM -1S3390
VTANK=Vfl ( I ~ X~~Y(. +V FMN S MAS34 00
GRO FUL = VTANK *FDAJ SMAS34IO
W INPT= SUSWT —GROFUL. SMAS342O
SFMB = SHFLL* XF M B SMA S343O
TKWT = CFLTK*XCYL. +SWTF S SM6S3440
TKL T = XC VI + SMIT 511*53450
WTANK = SK TWT+c I TWGS+TKWT+BLADWT+WFMB SMAS3460

~ •
‘ VE XI N =EX INWT1RHO~ 511*53470

V~~F0X =V R EC’ S111S3480
G C WX = G CW S111S3490
WTFIJFI=FUSABL+TR4PF SM AS3SOO

• KFMX= K FM • 5M *53510
MAT TK X=MAITJ ( 511*53520

F, FI’RMAT( SMAS353O
X IOX ,2OHMUM OF INERTIA FULL ,F10.O ,2X,I9HC.G. FULL ,FQ .3/S MASi54I)
X1OX,2OHMOM OF INERTIA EMTY ,F10.0 ,2X,L9HC.G. EMPTY ,F9.3)S111S3550
IF I 11 (15) .EQ. C I RETURN S~ AS 35 60

• WRITE (6,4) 511153570
4 FORMAT I ///25X26HPAMJF T FUE L SYSTEM SUMMARY/I) SM1S3580 I’

IF( III 111.01. 0) 511*53590
1W RITE I 6,6) XT!5U5, ZSUS,XIIMT ,ZEMTY SMAS1600
W R I T C ( 6 , 3 0 0 ) I B  S’41 S3610

300 FC RMAT(  I C X , L C f 4 MA T E R I A L  ,3A4/ )  S11AS3620
wP1TEI6,5 ) SUSWT,SUSL T,SUSMWT ,SUSPILT,D3,TKLT,WFMB,XFMR,GGW ,WFC , SM1S3630
LSFMB,GCFW,WINRT,TKWT,RHO,STKFC,SKTWT,BLADWT,FITNGS,EXIM4T,VTANK , SMAS3640
2FtAJ, FUSABL,TRA PF ,EXIN,TBLAD S11AS3650

5 FOR MAT ( SMAS366O
X 1OX ,2OH SYSTEM TO TAL WEIGHT ,F10.2,2X,19H SYSTEM TOTAL LENGTI4,F9.3~ S11AS3 670

I XIOX,2OHMIN IMUM SUS WEIGHT ,F1O.2,2X,L9HMI NI MUM SUS LENGTH ,F9.21 S~~AS3 68fl
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X 1O X ,2OHCIA METER ,F1O.2,ZX,I9HTANK LENGT H ,F9.2/ SMA53690
X1C X,?OPFUEL MCMI BAY WE I C,HT,FtO.2,2X,I9HFIJEL MGMT PAY LENTH,FQ .1/ SMAS3TOO
XLCY ,2OHFXPUI SION SYS WEIGHT ,F10.2,2X,I9HFUEL CONTROl. WFIGHT ,F9.2/ S11A 53710
X ICX, 2OHFMB SHFLI WI ,F10.2,ZX ,I9HPRESSURAPIT WFIGI’T F9.2//5MAS3720
X LO X,?OWcY S ICTA L INEPT WI ,F10.2,2x,19HBARF TANK WE IGHT ,FO .2/ SM1S3730
X10X ,2OHCASF MAIL PFNSITV ,F10.4,2X,1 9HCASF THICKNESS ,F9.3/ 511*51740
X IOX ,7OHSKIPTS AND STFNFRS ,F10.2,2X,I9HRLADDER WE IGHT ,F9.2/ SMASJ7SO
X I OY ,20)’FITTINGS ,F10.2,2X,19HEXT ERKI INS WT ,TA N K ,F9.2//5MA53760
X IC X ,2OHF (JF I TANK VOLUME ,F1O .2,2X,I9HF(JFL ADJUSTED DENS ,F9.5/ 511*53770
X ICX ,2IHUSABL E FIJEL ,Fl0 .2,2X,I9HuNLJSABLE FUEL ,F9.2//SMAS37RO
Xj 0X ,2OHFXT INSUI THICKNESS ,FLO. 3,2X ,I9HBLADDER THICKNESS ,F9.3) 511153790

PFT( J P N SMA S3BOO
35 Ir I III 15) .EO. C I RETUR N S MA S 3 8 I O

)
~P IT E 1 6 ,3 6 )  14111K, MA T P B  511*53820

36 FOPMAT( ‘ ERROR IN SLJBPOUTTNE MAILS ‘ ,5I2) S14A53830
RFT UP~I S MASIR 4 O

• 38 IF 1 11 (15) .EQ . 0 1 RETUR N SMA S3BSO
W °ITE (6,391 HP 511AS3860

3Q FflPM *TI2X ,42f~ERPflP TPVING It’ OBTAIN AT I TUDE DATA,A LT = ,F8.1) S11A53870
RFTU PN SMAS3BB0

48 IF 1 11 (15) .EQ. C ) RETURN 511*53890
WP ITF (6,49 ) SMAS3900

• 49 FORMAT (44H ERROR TRYING TO CONVE RGE ON N2 BOTTLE SIZE I SMAS39IO
CC! TO 37 SMAS3 92O

60 IF 1 11(15) •FQ . 0 ) RETUR N SM1S3930
WR iTE (6,61) SMAS394O

61 FORMA T I 16W ERROR IN SLISMAS //I SMAS3950
CC Tn 37 514*53060

25 IF I III 15) .EQ . 0 1 RETURN SM*5397()
WP ITF (6,26) S111S3980

26 FORMAT ( 2X,SIHFRROR TANK LENGTH LESS THAN FMB + ELIPT 1CAL ENDS +1 )SMASI99O
-

• 
lID = 1 SMAS4000

‘7 IF I 11( 15)  .FO . C I RETUR N SMAS4O1O
W PITF 1 6,271 IX SMAS 4~)?0

27 FCRMAT(8F15.6) S11154030
R FTUP1I

2C 14 I F ( 111 15) .FQ • 0 I RETURN S~ *S40 50
• W P ITF (6 ,2015)  A MA C H ,A LPHAV 5 11*54060

- 
~

- 2015 FORMAT( /IOX ,34HFAILURE TRYING TO RE AD INLET MAP / SMAS4I7I
- - IIOX, 7HAMACH = ,FIC.5, RH ALF I = ,F1O.5 I 5114540P1

• W R1 TF (6,545) ROMB,IA RI IMUM ) 5MA54090
545 FORMAT 1’ 151 1110 VARIA BL F=’ ,E12.5,’ 2ND INU VAP IAPLF= ‘,F12.5, ’ 5 5 uA ç 4 ~~rr)

1uPTAR L E = ‘,F1O.3,’ SUBTARLE SIZE ‘,F10.3/S THE VARIABL E OUT OF PASMAS 4I1O
2NCE IS THE ‘,A4,’ INDEPENDENT VARIAB IE’/) S111c4170

RFTU PN S~~A S 413O
END SMAS414O

SU3~~CUTIN~ XA LP IA I P’flE SPI I X A L  FOOlO
C PCM SNUK .CM—CGSM RK M/ GSN FIV— EBCD 7/ 11/73 X A L F O 0 2 O
C X A L F O O I O
C TFM PCRA PV MOOS. FOR PROPULSION CHECKOUT ARE DENOTED BY XALFOO4O
C XALFOOSO

COMMON /FAILUR / KEA II XAL FOO6tI

14* 202
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CO11MPN /SK INF/ CDSK 1sIF 110), XLBDY , KMAN Y XALFO O7O
COMMCN / UX T F R N/  A P S I S ) ,  1815(15) KA I F O O R O
CCMMr~ /A FPPRC I / Crn r IEsc Io) ,  C LADES( 10 )  XALFOO9O
CnM11n’s4 / BOAT ,CCp BIL , r )uMq(9) , CO B O A T ( I Q )  XA LFO IOO
fi’MMON /CPOEXX / 11 (16) XA L FO IIO
ECu IV A L ENCF ( 1 1( 15 ) ,  IPR IX  I X A L F O 1 2 O
F0U IV AI  P- ICE I 1 1 ( 1 3 ) ,  IEX ) X A L F O I 3 O
C~”'M~~N /FXX PJ / FX I4E) 

. XAL FOI4I
E OU I V M  Fl - C F  C E X ( 2 8 ) ,  X P J ) XAL FOLS ’)
CC1111rk~/ A L F~~LK / A MA CH , A , A L T ,  GAMRAD , ACCN , ACCT, COO, 0, s°tr , X41F0160

A C W T ,  ALPHA , CFNR EO, RIG, CLALFI) X A L F O I 7 O
C1”M i,N /INOI’TA/ CDf r~tL, XX,YY X*LFO I8O
rr11Mn i / EJ C A T /  XN 17 (  7 ) ,  RI’ST LT, BCSTP R XAL FO I9O

• COMMON /S IJS DAT/  T X ( 4 4 ) Y A L FO 2 0 0
FCU!VAL ENCE I TX (33), SUSLI ) XALFO2IO
rcu IV * L F*IrF I 4 85 111,  PILl I X A L F O 2 2 O
NAM FI IST/ XA1 Pl-41/ACCNI ,ACCTI ,ACWT , AEROPT , ALPHD, AIPHOI , ALIt , YA LEO2 3O

1AMA C HL,CP0 , CDI, CL , Cli, DGOTDA , G4MDEG, GOT, 0011, GOISTP , X Al.F0240
2GTFST, 0, SPEF, TCUFSS, TIE ST, V, VDCI, XL, XLI, DIND, CFNPE Q, X A L FO25 O
IC FNTGS XA L FO26C)
CIII CFC/57.25578/ XALFO27O

C STATFMFNT FUNCTION IS SUBSTITUTED FOR FUNCTION SUBPROGRAM XA LFO2RO
r.TLU( *111tH, ALFOEG, NARG )= CLALFD*ALFDEG XAIFO29O

C XALFO300
$MAC 1l 1= AMAC H X*L FO3IO
A LT I=AL I XA L~~O320
XI TOT = BOSTL I + SIJSLT + PItT XAL FO33O
IF (IE X .FQ.t) XLTOT=SUSIT+PLLT+ XR J X41E0340
AP L S (1 J = XITOT X11C0 350
AC C ” J l =ACCN X A L F O 3 6 O
AC CT I= *CCT X11 F0170
(CI=O . XA I FO3HC)
DIN O=O. XAI FO390
TIEST=0. ~ AL FO4OC)
CFNR EO=C. YA LFO 4IO
CFNTGS=C. XAIFO42O
r 32. 17405 XPtIFO43O

- 
- 

R=A 1. T + 20.89956F6 X A L F O 4 4 I
CS=O*SPEF XA IFO 45O

-
• V =A M .ICI’*A YAI FO4 F,0

CCT STP= IC C N* C/V  X A L F I4 7 O
VCOT = *CCT * C XAI FO4PO
111 = ACWT / 0 XAI FO490
AI MV = 1. / 1 AM * V I X *L~~05O0

C X A L FOSIO
C XA L FOS2O
C R EMOVE KI INF ANI) OKIINE XA L~~O53 O

Cr1) = CCOC!FS (NDESPT) XALFOS4O
CCO=rf l r—C D~ f l A T ( Nf lFSP T ) + C D PBT L X A ~~~O55O
CL II FC = CLADES (NDESPT ) Y&LFOS6O
11PM = I XAL.F0570
CALL INLIFT I 11PM, CLAINI , COBON I X*LFOSB ()
tIlLED = CLALFr) + CLA1N L X11F0590
CCFR CDSKNF (NDFSPT) * xLTOT / XLBDY XALFO600
CEO = COO + COIl-IL • COPON + COF R — CDSKNF (NDFSPT I XA LFO6IO
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GP AP=L ./V*((V**2/P )—C,)*CCS (f,AMRAD) XAL F OF,20
TPA P = AM * (V’)(IT + C,*SIPHGAMRAD )) + QS * COO XALFO6IO
G~ MrEG=CAU PA C*DFC X11F0640
TCUESS=TPAP YALFObSO
ALP I-A=O . XALFO 66O

C X*1F0670
I LOCP 600 IIEP ATE S ON REQUIRED CFN YAL FO6RO

cr 6CC 1=1,10 - X A LFO6°0
C ~ALF 07O0
C v~rP too IIE~~ATFS ON ANGLE OF ATTACK XAI FO7LO

PP 100 j=i ,io XA IFO72O
C(= DTIU (*MArI.1 ,ALPHA*DFG,4) X*LF0730

- r XL CL *Q S XAIFO74O
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ XAL FO 7SO
CrTEST=ARS (CDT—GDTSTR ) X11F0760
GTFST=GCTFSI*V /G XALFO77O

C T F ST~ INPUT NORMAL ACr. FLERAT ION AGA INST NORMAL ACCELERATION ~A L F 0 7 R O
C (AICUI. AI EI) FROTM THE GAMMA DOT OBTAI NED BY ITERATING X11F0700
C THE Al-!GL F OF ATTACK XA LFOROO

IF (C~TFST .1 F. 1.1—4 ) GO 10 300 YAL FOR IO
c XA L FOB 2O
C NFWTON— P APHS(V4 ITERATION OF ANGLE OF ATTAC K FOR GAMMA OCT XALFO83O

DA IPHA=O .OO1 XAL FOR 4O
ALPHA 1=A LPHA + D*LPHA XALFOR5O
CL .1=PTLU (AMACH ,ALPHAI*DFG,4) XALFOR 6O
XL 1= CL1*Q S XA LFOB 7O
rrTI= AIMV* (TCUESS*SINIALPWAII+XL1)+GPAR YALF ORRO
CGDTD* (GOII—GDT)/DALPHA XALFDBQ ()
AIPF4A=I’.LPHA+ (GDTSTR—GDT)/OGDTDA XALFO900
A(PHD=ALPHA *OEG ~ ALFO919)
AI PI401=AIPF4A1 *DEG XA LFOQ2O

LCD CONTINUE X - flF0930
IF ( IPRIX .GT.0) WR I TE I6,XAIPHL) XA 1~~O940
fF1 IP~ TX .~~T.0) WP , 1 1 1 ( 6, 2  CD) ~ ~L F0950

203 FOPM~~T( //‘SUBPOUTINE XALPHA ITERATI ON FOR ANGLE OF A TTACK FAILED’ )~~ALF0960
GO T ’~ 777 X A I FO 9 7 O

XA L FO9RO
[ ~ 3C0 CONTINUE - X * LFO 9~~I

C INCUCFO OPA C COEFFICIENT = CL * TAN(ALPHA ) XAI F1900
4CC COI=CL *TAN (ALPHA ) ~ A ic 1oI o
500 ClNfl=CDI*QS XAI FIO?i)

Tr (I ./COS (ALPHA))* (TPAR+DINO) XA IFIO3O
CFNRF Q=T/QS YAIF1P4 ()

I CFNTCS=TGIJFSS/O S Y’t1 FlO ’~’fl
T T E S T = A P S I C F N R E Q— C F NT G S )  X A L F I O 6 O

C XAL. F 1070
C TESTS FOR CONVERGENCE OF CFN REQUIRED XA L FIORO

fF (TTEST.LE. 1.E—5) GO TO 800 XALFIO9O
TC.UFSS=T X P*IFI100

6C0 CONTINUE XAIFIIIO
IF (IPRIX.GT .0) WR 1 TE (6,XALPHI) XA L FLI 2O
1F (IPRIX.GT.0) WR ITFI6,200) XA LFU3O

lEO FORMAT ( //’SUBROUTINE XALPHA ITERATION FOR CFN REQUIRED FAILED’ ) XAIF IL4O
777 KFAI L = 13 X A L F I 1 5 0

RETURN XAL FLI 6O
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PCO CrNTI~IU~ XALFII 7O
IF I IPP I X .01. 1 I WP I TE (6,XALPH 1) XA LcIIBO
RE TURN XA L F IL 9O
E1~’C XALF I2O ’)

SU8P P!IT 1~~E A DM (KFAI L ,KSTFP) 1011 0010
I CPMPIIIF AF’~fl TAR LFS Afl N 1)020
C TARt F 1 FflR BOOSTER 014 + INLETS ElI RFD *011 0030
C T ABL F 2 FOR RAM J E T ON + INLETS OPEN 1DM 0040

COMMON /PcP1/PF717),NLPHA? ,P502I502),NAEROI2O ),1PTYPFI2O),P(129 ) *011 0050
— l ç F A f l  = 0 1DM 0060

IC 1 10141 I-I U1 ACM 01)70
910 CONT INuE 1011 0080

• r*i~ AER ~1fl~~I K F A I t , KS T r P  A OM 0090
P FTUP N 1DM 0100
Fl-I C 1DM 0110

SIRPOIJT IP” E AE RMOD I KFAIL , K ST FP ) A~~RM0O 1O
C PGM=NUK.CMCCSM GGJ/RKM FIV/E BCD 9/10/73 AE8110020

COURt F PR FCTS ION C V V ,  C V V T , CVVW FtF QMOO IO
000PL F PPFCI SION 0, 01, 02, Al, A2, 211 AFRMOO4O
rr ’uMrI s r*c :Ro/ A F RMOOS0

1 A INS4I ,ATNS4W ,RTANA .8181 ,RARW ,RAPT , AF P 40060
2 BlOW ,R A P P T  ,RAPPW ,BETA ,BFN ,CFT , A FRMOO7O
3 C F w  ,CDB ,CFR ,CNANAC ,ELABT ,CLAT , A FPMOO 8 O
4 Cl AI.~ ,CITV ,C KWB ,CKBW ,CKBT ,CKTB , AFRM0000
5 L~~TWV ,) .01) ,DD2 ,t)PR ,DHI. • *~~~1O~~O0
1 FA FI ,F ,FL ,FR ,PI ,RL C , * FRMO L L O
7 81 08 ,R RTA l - ’ A ,S1.ETR ,5LEW R ,STSREF ,SWS PFF , A FRMO I2O
P S K B T  ,SKT B ,SKR bd ,SKWB ,TRTPL ,TRWDI , A r ouO l3 r )

9 CII ,T*NST ,TAN SW ,TANS4T ,TANS4W ,TANS2T , *F8110140
A T ANS 2W ,XOIR ,XDIBT ,XDLT ,XDIW ,XNLC MR , *~~PM(fl 5()

B XNLC C 1’ ,AC T ,ACW ,XNICLB ,BODYL ,T*ILL • FIFRMOL6O
C WINC , l  - ,QLISQ R ,DISOR ,FRI ,FCAP ,CDPIIX , M MOL 7O
C lEA P  .IN I ,SPN ,VPN ,FAFN I ,PMN , A FQ~~O1R’)
F 1140SF? ,swsRl- ,8110S12 ,xLINF ,CR2 ,NCCN (31 , *FQM0 LC~)
F CP FM A X ,CMA MA X ,R2 ,CNVR ,BI ,RZ , A F PMP’ 1)0
C SV2 ,SLF! ,SLFZ ,XVA ,XVR ,XVC , *PQMO2IO
H C T ?  ,CX ,VOLN ,VOLBT ,Vf1LB0f) ,SWBRFF , AF RMO22O
I P P A T  ,8flG A F P M O ? 3 0

CCMM(l14/ A FO1/ CO0 B,C r lOW , COOI,C000N ,C000 FF,C DRO N,C DRCFF,CCO I ,ITRIP, * rRM O 24O
LFRRT ,FPP ,NA F R O X I 3 O )  A FQ M O7 5 O
CO MMON /ARINCX/ JJRUN ,KKR~ N ,AR1N (8) AERMO26~)
COMMON /FTX/ CVV ,rM ,*LPHAU,A L T 1F8M0270
COMM~’N ,FIXUP / flA ,0012,FIX8 (8) AEPMO?P O
COMMON ~5AV TfM/ CSUM 6(61 A FOM O200
COMMON /Sl~~L 1F/ 0501142(420) AFRM0300 H
COMMON / S UMO UT/ t5U 11561 560 ) AF~~M03 IO
COM MON /TW I)/  CP D EO . ,A L PTR M ,C LAT RM ,DELTR M A FW MO.320
COMMON / T W Y /  8H L IW,V C HAV ,V CHf l~~,CHVt,DYNP ,ALINW ,C NI NW ,W M ISX * FPMOI 3O
( f l UMf lI~ /TWY/ CHAW,CHOW,C P’IOW,CP4DT,CIIAT,CHDT,CLP,ClRO,CMO,CMAB, A FRMOI 4 O
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1 C?~AT ,CMAW ,CMAD flT ,C MDDOI 118110350
COMMON /W1V/ SWING ,CNA ,SW x ,STS,SLFW,SLET,06,SFWFT,SFT FT AFRMQ36O
COMMON /IFIAR / A RVT ,TR~~I,BVT,QCVT,TCVT ,T A N S V T  A E R MO3 1O

I , STEVT, 00,111 SI 7) 118110380
CO MMON /BASVAQ / L~ f lPT , ?X11 9(19) AERMO3°0
CCUMPI !/ PIKQ/ QII2O), Q(96), 02(96), FRCTNI (42), FRCT N2 I 9O )AFRMO400

1 ,FPCT P 3142) AFPMO4IC )
COM.l- CN /PVAIR ~ 7R7F,XZMLI (20),XZMI2 (20) ,SMUK (60), AFRMO 4?O

1 COFFI (201,CPFFQ (20) ,CLUK (601 , AFR~4043O
2 X11101I20),X ZMD 2(20),DMUK (60), 4F8M0440
3 CrW FD(20,5),COEFDF(20,5),CDOK (20,5 ,3) 1F8110450
COUVON /CODFXX/ KIND , IIK IN (15 ) 118110460
CC11MON/CPG/ 118110470

i Dl ,THFIAC ,FINF ,RS ,R1 ,RLI , A ERMO4 8O
2 XC YL ,XTHFPT ,XBT ,RL3 ,1TN ,AMACW , *18110490
3 A ’~ACT ,THKRT ,THKRW ,RLLA ,IBTL ,ATCI , A E R M O 5 00
4 ATCW ,OML ,ITSECT ,LWSEC T ,RKIN T ,RXINW , 118110510
5 PTAN ST ,BTANSW ,PCW ,FLISE W ,XLENW ,FLTSF T , IERMOSZO
6 XLF l-’ T ,Q RAT I~ ,DN ,DE ,03 ,RCT , A~~O M05 3O
7 NW ,TC W ,TCT ,BT ,BW ,ART , 118110540
P A R W ,TR T ,IRW ,SREF ,OB 118110550
COMMON /EXTERN/ ZARZ (20) A1R110560
COMMON /FORNOW/ NPU , MAL T, RMV, ALly , FRBIX, FACTOR 118110570
Cr’4110N/LFT/ AERMOSRO

I 111)521 ,AINS2W ,SF W .SE T ,DMW ,DMT , AERMO5Q I)
2 8L4 .815 ,At. PHAR ,RI TWV ,IART ,ICNTRL , 118110600
3 02 ,RL2 118110610
COM MON /NAERC/ INOZI,STE,STF T,TRAI,SWE,TRAW ,DCASE,DFCD,ARl.6, AE8110620 - :

I AL 5X ,XMSX, STEW ,XSTA ,FSOVCW ,FSOVCT, WMISS,SMRL ,SMRH, WWING , 1FR110630
2 IZ IJMP,IPIUMI,NCGUML, IHNGL,TNZZI,TLTHFO 118110640
Cr1MM OM /PRINTR/ IKP3 I3I, lAIR , JKP3 (3)
COMMON/ROLL! RNW ,RNI ,IARW,BWH,BTH 118110660 H
COMMON ISURFX/ SIW 17(17), SVT, SUR7I7) *18110670
COMMON /TOVP ER / tUM555 (5), SEXITZ,DUM666(66) *18110680
COM MON /UPINLT/ PR AMBI (128J, XCPI , XC XCGO 1F8M0690
CCMMON /VFRT/ SVTSRF, BARVT, TANOVT , TAN2VT , TAN4VT, AF RMO700

1 ACVT , ATN2VT, ATCVT , AMACV T , TMACVT , PIANVT, A F R M O 71O
• 2 ROC VI, TRTPV1, RAPPVT, BAPVT , FLVTSI, XIENVT , 11R1107?0

3 C F V T , TRAVT, RX I 1’VT, F SI1VVT *18110730
CCMMPN/WLOC/ X1)11 *18110740
COMMON /XINERT/ Z7X26 (45), PANWW , XXZTI (71) , PANbIT , XXZ I4(14) *18110760
COMMON /XXX XX/ CLALPB, SREFB AF811076()
COMMON ! XYZ /CM*,XC1 ,CMQ AFRMO77O
OIMF l-JSIDN COEFM(20), COEFX (20) A FRMO7BO
CIMENSION RMV (20), ALTVC1O ), ALPHAV I1O), NAERO(30 ) *18110790
EC (JIVAL EMCE (XMD ,RM ),(RL6,XLDEGE), (HTOT,BINW ),CRNI,RNLOEG ), AF PMOROQ
j(IV, XLC IV ),C1~RID,HBLDIV ),(SDIV,ABLDIV) A FRMOB IO
EQU IVAL ENCE (R13,xIM) AFPMDB ?3
EQUIVAL ENCEIDMN ,XMF),IAV,XLD 1V ) 118110830

I EORP’AT (//I3, 2X, *6, 6(2H, .16, 2H =, Et0.31) AFRMO84O
1R 40 FORM ITI1H , 15X,106H I H I S A N A I V S I S I S L 1 11 I I cAFRM 0~~5O

I C  T O  T H E  F O L L O W I N G  C O N D I T I O N S — I ) AFRMOA 6O
18-4 1 FCRMATI ?9X, 47141. MACH. NUMBERS 0 TO 0.9, 1.0, AND 1.2 TO 10. ) AFRMOR7 O
1842 FORMAT (39X, 55H2. ANGLE S OF ATTACK LESS THAN OR EQUAL 10 30.0 DEGAE R MOB RO

IRFFS I AERMOR 9O
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1243 FORMAT( 39X, 61H 3. SUPFACF LEADI NG EDr,E SWEEPS BETWFEN 0.0 AN ’) 62AFRMOQOO
1.5 DFGR~~~S I A R MOQIO

1844 FCPM A T (  39X,  54H4. S URFA C F TH IC KNESS R A T I O S  LESS T HA P~ OR FCU AI T O A FP MO Q2 O - 
-

10.1 AFRMO9 3O
1944 FflR MAT I39~~, 38H5. ALTITU DE L IMI TED TO 0 IC 100 K FI./) A FRMO Q4O
1B45 r r Q M A T (  L O X ,  4~!HC C N F 1 0 U — A I I 0 14 0 P 1 1 0 14 c , AF8MO 9~~)

1 lO X, I’l-~’PIIflN C H C S [ N /  AF RMO 96O

~ 16X , 2 3 FITV PF (iF 14( 51 ( 11 14) ,  2 5 X ,  6H!TN = , 11/ * F Q M O 9 7 O
- 19X, 22H 1 = T HRFF— FOP TH S P O W E R / lo x ,  [3M? = 1—f) HAFt C K/ A F R M O O A O
4 lOX,  ~1-3 = Cr~ t U / 1 9 X , 13H4 = L—V HA A C K /  AFR M~)O90
5 lO X , 1 71-45 = TANGENT O GIVE / 19X , 13H1, = SPHERICAL, ArRMI000
6 / LOX , 16H7 RIUNIFO CONE, / 19X , 17H8 = BLUNTED CGIVF ) 118111010

1846 Ff~R~~~T( L X , 24HLI:G 10140111014 ( I LUG) ,  2 3x ,  7HILUG = , 11/ 118111020
I lox, LEH O = UlOS R F T B A C T E D/ 1 9 X ,  17111 = LUG S STAND ING I *18111030

1847 FO PM * T (  loX , 2 9H T Y P F CF BOAT—TAIL IIBTL), lAX, 7HIBTL = , 11/ *FRMID 4O
I lox,  13111 = PIRABDIIC/I cX , 8HZ = CON E/ lOX ,  8H3 = 6 t l-41 I

1848 Fr1 R~~AT 1 16X , 3211W1140 OP CANARD CONDITION 114W ), 17X, 51114W = , T 1/118M 1063
I lox , 71110 = NO b~ING OP CANA RDII 9X, IRHI = WING OR CANARD) *FPM1D7O

~~~4Q FCR’~AI( lOX, 3OHCONTROL COND ITION (ICNTRL) , 15x , 9HICl-%TQL A~~~~1080
1 11/ l~~X, 16111 = T A l L  Cf l~’TR nL/19X , 16142 = WING CONTROL! A FOM 10~ fl L
2 icx , IeI-’ 3 = CANA PU CONTROL ) A FRM I I0O

1851 FOI4MAT ( lOX, 14, 1PH ARRANGEMENT 1, 14, IH), 2 0 X ,  14, 311 = , AF PMI 1 IO
1 11 /19X, 29~2 = P LANAR (11 + CRUCIFORM /19x,l2H3 = IRI—FORM / 19X , 118111120
2 15114 = Y CRUCIFO RM I A FRM 1130

[ P S ?  F (IRMAT( 111 • 9X ,1C5HC C) N F I 0, U 8 4 1 I 0 N 0 1 11 F N S I C 14 AF 8111140
IS ( A L L  LENGT HS fN INCHES, A’ L ANGLES IN CEGRFES )/~~/IO X , A FRM11SO
2 CHO fl C V — / / 2 0 X , 87)-IC YLINDER INLET FOR~~A RC BOAT — T A I A F Q M 1 I O O
31 FO RW AP O 81SF NOZZLF/20X ,RBHCIAMFTEQ A CRM I (70
4 C I A M F T FR DIAMETE R DIAMETER O A F Q ’~l L 8 0
S I A M ET I P/ / Lo x ,  41101 =, F6. 2 , 1OX,  4141)6 = , 16.2, lOX 41402 = , F6. 2, A F 8 ’~L 190
610W , 4H03 = , F6.2, 10X,4HDN , F6.2//) *18111200

1851 F O P N A T ( 5 7 X , I4HIAIL MCU1’TING/ Sqx , B H D IA M F T E R/ / 5 9 X , SHDVT = , 118111210 
-

1 F 6 . 2 / / )  PtF 1l;’?~
)

1~~5’s F C R M A T ( 3 7 Y , 14141111 MO UNTING , 2 6X ,  I4HW ING MOUNTING! A r R Ml n o
1 40X , RH DIA M ETE Q , 32X , RHDIAME IE R /!39X, 5140111 = , F6.2, 20X, ~F8~’L? 4’)
2 5l--’r~~W =, 16.2/ / I  * F PM I? S ( )

1855 FOP MA T (  iRK, 74 11140SF LENG TH INLET FORWARD BOAT—TAIL FORA FQM 126O
IhA~ P OVERA Ll. 11140111/20K, 67HSTATION STATI ON ~~OH l2 7O
2 STATIO N SIAT ION//IRX, 5HRLI = , F7.2, A X, 5H8L 6 ~~~~~l?R0
3= , 17.2, 9X , 5H812 = , 17.2, BX, 51-4813 , 17.2//I f lM 1~~C~r)

1P~ 6 FO PHAT I 55W , LO HIAIL IFAC ING FDGF/60X, 7HSIATICN/158X , SHRL4 = . R111~~fl()
I F7.2!!/) ~~~~‘1 1t 0

1357 FORMA TI 35X ,LSH TA IL LEA DING EDGE, 14X, 3IHW (NG CR CA MA RO I E~~C I1f ’~~~1J21
*1,11 CDCF/ A~~’MI 33()

~ 40X, 7HST*TION, 33X, 7HSFAT ICN//38X , SHRI4 = , 17.2, ?RX , 5HPLC =~~~PM 1340
2, 17.2//f )

1858 FrDMAT( LOX , A 8//21X ,4HROOT , 16X, 3HTIP, 14W , LO HFQU IVA LFNAE R- ’13 (- 3
iT , l OX , QHN(’MRFP (11, OX ,  12HIEAD ING Ff lGE/2 0X ,  SHCHCPC, 15K, A r ’~M1 17-3
2 5HC HOPC), LOX ,  A HSPA N , 15X ,  6H PAPIF LS, 14X , 5H SWF FP//  * r r~M[ lq1)
3 1RX , 2I4 RC, A l ,  211 , 16.2 , OX,  2 14TC, A l ,  211 = , F6.2, QX ~ 1118, *181 1390 r
4 * 1, 211 = , F6. 2 , 1OX ,  2l-IRN, 11, 214 = , F6.2, 7 K ,  31- ISLE, 41, 211 =, PiEQMI400
S FO.2/!38X, QHTHICKNFSS, 29X, I3HPOINT OF MAX ./40X, 511841 IC , 13X,AF RM I4IO
6 cHl14 lC K~’F SS//1 6X ,  4i4TH KR , A l,  2H =, 16.3, 27X , 4HRXIN, AL, 211 =,A F R M L4 ~~~)

7 16 .3 / f )  * FP11 1430
i~~so FORMAT I LOX,  3cH5 = HO R IZ ONTAL  AND V ERTICAL STABILIZ ERS ) 118111440
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1 6 0  FO RMA T I 4211 1 I N F A P C 0 1 F F I C I I P~. T S —/11/ 4FR111450
1 4411 MACH. ANG LE OF ZERO L IFT DRAG ZERC LIFT 1), 1FP111461)
2 4411810 TOTAL LIFT CONTROL LINEAR , AE QMI 47O
3 44HCENTF R /
1~ 4414 Nfl. ATTACK POWE R OFF PCWEP ON, *18111490
5 4411 CURVE SLOPE EFFFCTfVF~ FSS OF PRF, A F PM1SOO
6 44 HSSUP E / / /  118111510
7 F5.~~, 18.2, 3W , ~*6 ,  211 = , 16.3, 2K , 16, 211 = , F6.3, 2X , *6, AFPM152 ()
8 2 11 = , F( . ’, 2 K, 46 ,  211 =, F6.3, 2X ,  16, 211 = , 15.2//fl/f/f *FQ 111530ç 4311 1 0 1 A I C 1) F F F I C I F N I S 1//f 1118111 540
11 4411 MACH. ANGLE OF TOTAL DRAG TOTAL OPA , AF~~M 1~~50
P 4414G TOTAL CONTROL TR IM , 418111560
r 44MMFD CONTROL TOTAL CENTER / 118111570
C 4411 1 4 0 .  A T T A C K  POWER OFF FCWF Q ON, A FPM 15RO
F 44H LIF T LIFT L1F , AF8111590
F ‘.AHT DEFLECTION OF PRESSURE f/I AFQMIOD ()

1 9f1 FC QTM AII 15.1, FR .2, 4X, 7HCDOF F = , F6.3, 4K, 6HCOON ~~, F6.3, 6W , 118111610
I 41-ilL = , F5.2, 4X , 31-IDCL, Al, 2H =, 15.2, 3K, RHCLTR IM = , F6.7, AE RMIO?0
2 OX, il-iC, A l , 2I’-~ =, F5.l, 4K, 8HTOIXD1 = , F6.2/I A~~QML630

1975 10811*11 IH ,I8HA I I I T U 0 E = ,F7.0,3HKF T) AFPMLO4O
1816 FCRMAT ( [OH MACH. NUMBER = , F4.2, 5K, 8HALPHA = , F5.2, AE RMI 6SO

1 5 1-’ PEG., 5X , ll14ALTITUD E = , 14.1, 611 K FT. ,  LOX, 118111660
2 381-41 1 14 F A R A F R 0 D V N A M I C SI A ERM L 67O

2°S0 FC)RMAT( 1311 11 A C H = ~ F5.2, 2X , 7HSREF = , F7.2, 2K, 5I-4~~1 = , AFR MI 6RO
1 F5.2, 2X, 9HXC G!D1 , F5.2,2X,5HW T ,F5.0,IX,2110=,F7.O ,2K , *18111690
2 511141 = ,15.1,2X,EHSTAIL = ,F5.O,2X,8HSWINC, = ,F5.0/ AFRM1 700
1 POX ,9l - ’AL FMAX = ,F7.2,2X,~~f-4CNMAX = ,F?.2 118111710
4 /4514 1 1 N F 4 8 C 0 E F F I C IFRMI72’) 

- 
-

51 F *‘ I S ———//441-f ALPHA COO (1FF COO 014 CM ALPHA CN 0, *18111730
6 79111114 XCP/O 1 CMA RUD Y CMI TAI L CMI WING CMI TOTAL A FPML74O
7C~’Q CMOT CMOWI AF RM 175 O
8 2W , 15.2, ?FO.3, F10.3, 2F1I.3, FB.3,FIj.3,E12.3,FLI. 3,5x ,F7.0, *18111760
9 2F7.3/l0X ,6HCMADPT ,2X,OHCMDDOT,3X ,3HC1P,2X,7HC1DELTA , AF R11 1773
A 4X,6H1F/ALF,2X,OI-4CH/DEL ,3X ,5HOELIA,6X,3HC140/ *18111780

• P 1OX, Ft .O,2X,F6.0,IX,FO.2,2X,F6.3,3X,F6.3,2X ,F6.3, *18111790
C 4X,F6.3,5X,F6.3!) AFRMI8O ()

2 8 5 2  FOPMAT (F8.2,F l0.3,F13.3,2F11.3,F10.3,Fl1.3,2F12.3,Fq.3,F13 .3,FlI.3AE RMIPIC
I) - A FRMIS?0

2953 FO PMA I(  IOX,I 4HSK !N 101401 Ttf)N!16X ,22HAFR C4DVNAM ICALL Y SMOOT H) *1811181-0
A ER 11 IR4O

C *18111850
r
C* * * * * 1 AM FLISI  INPUT DEFINITIONS 418111870
C A EQ M I R R O

NAM FLIST/ r , EOMET/  Di,  02,  03, 06, ON, 118111890
I 811, 812, 813, 814, 815, 816, 418111000
2 ITN, 1811 , ILUG , NW, J, ICNTRL , FSRK A FRM IOIO
3,ICDO N ,ICDOF,ICLTF ,ICLTN,ICUNP ,OMAX,00EL,IPLOT,WT ,X fI’W, INTYPE *FPMl9?0
4,PPJOSE , Pill, ICIJNDU, BId , BLC2, BLC3 , PHI l,, HCD, WCD, NCr) 1F8M1 930
NAMFL! ST/TAIL / 0111, PCI, i d ,  AT, 1HKRT, RX1NT, RNT , SLET , fART , *F8M1940

1 PHIl, ITSECI,FSO VC T,STFTI A FRM L O5O
P~AMF1 1ST/WING/ 0MW , RCW , T CW,  8W , T HK RW, RX! NW, P14W , SLEW , 1* 8 W ,  1118111960

I RHLW ,IWSFCT,FSOVCW,STFWI,IEPW,THKREP,SLEF,HE A ERML Q 7O
NAME). LST/MALPHA/NRM,RMV, NALP HA ,ALPHAV, NALT ,ALTV,RLCGV *FPM 1 ORt)
NAMELIS T/INTWO ! RIOA ,P7,RL7A ,RLTB,R19,RLIO,RINW,DMP ,HR10,XLIPW AF PML990
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~ AM t1 1S1/P4CH/ 16, 47, 48 ,  A c ,  414 , AL5,  816, PL7 , PLA , PLO, *18112000
1 181 1 C, OR , 0! Of’, HLD, OMN , XMLV , XMS, AME R *18112010
2 , P6, 87, P ~, Rc, P1V , DEPT AFRM2’) 20
NAMF E 151/800/ F NPOD ,CST PLT,  T C S T R T ,A EA E I , 8 ST P U T ,X C 1 ,C L S TA ,  A F D M2 O 3 O

I PflP~~AD, XL IP,PflflCCG ,PODTHE,PDIGTH,RIEPOO,THEIAB,TH ETAC *18112040
‘~A MFL I ST/1MPUT/ *FP112050

P’AF8fl, PTH ,RX !NT, SIE, SIFT, TRT, TRAT, 81411, RX INW , SWE, SIFT , *11411216(1
118W , TPA W , 001SF , OFOD, Dl , 1111401, TNOZL, ARL6 , AI5X, XM SX, BR AT , 41811707(1
2F IN I , TITHEr , STEW, 814, 815, IACTOR , RNT, RX INT , P1W , NRM , N1tLT, ‘CR1121 80
341 TV , PM-WI, P A N W ~~, RMV ,XSTA ,FRBT ,FSOVCW ,FSCVCT ,XCG O1 ,WM ISS -~ER~~?1Q 0
1 ,SM RI ,SMRH ,WW ING AF~ M 2tO0

~ A M F (  T SI/WINLOC / PM LO,X DL1,X D1 ,WWING ,WMISS,DCC,DX ,51’1C,SWRL , •18’~’2 i [ r
ICFL XW ,CL5 ,XLFW ,Xfl2,XCGPI,SMHI,SMRH,f)CPD X ,RMHI, R M
~A11 l-l IST/ Fi ’PCFS/AI PHAP ,Cl,DYNP ,O f ,DZEP O ,DTOT,VLIFT, ALD ,A ’t C ~1Q~l2L 30

C A ERM 2I 4O
011* ~Tflfi/ c.C174632c252 /
pri y (x ,CO,cl,C2,1 3) = x (X*(C3*x + C21 • CL ) + CO

~~ CflNII’.JUF 118112170
C********SFT CPP~JF IC, U RAT 1fl N CODE VALUFS*$**** ~FQM2180

P4AF WOXI 15) = LAIR AFDM2IR’)
CO c74P I A = 1, 30 A FQM ??OO

~‘S A F P O ( 1 A )  = NAFROXUA) A F8~S22l0
9748 CONTINUE *1811222 (1

J = 144180 (15) AFRM??l ()
IF ( NPM .61. ic ) 14811 = 19 

- 
A F RM ? ?4 1

STFVT R = STEV I / 57.290 *18117250
Pt SSAV = Pt 5 IF 8112260
PL5 = 815 * .01 * TL THEO ~FQ M?770

= 10 AFPM2?8 ()
W M I S S= ?*P Z I S )  4F8M2291
K 11408 = 11001K lND, l-i TEN ) * 18112300

C F IX XCC fl I *114112 310
XCGD1 = 5.
TP~171 = 114011
Pt = 3.i4l~~e3 A r P M? 3 4 0
r~ = SORT ( 576. * S EX IT Z  / P1 I A C 8 M 7~~~5f )

1110 = OF ~ERM2360
f T M  = 14*180(1) 81811217’)
1811 = NAF°fl(2) A FPM 7IP)
ItUG = NAF RO 1 3 ) ~~~~~~~~~

= 141180 (4) A ’ QM?400
!C~ !TP1 = P ’IAF R f 1I5)
1*81 = NA IRC IOI
1A PW = NA FRO ( 1) A~~8’~241O
1 1511 T=NAERO( 10) ~1pM2~,4fl
TWSEC T=NAE RO( II) 81 8112450
1P LO T = N A E R O I I 6 )  A E P M ? 4 6 0
l~CGV -*R NAFRO(30) *1811747’)

~~~~~~~~ FAIL—SAFE CHFCKS *FRM?480
C 1118117400

1F (NA FPOI IO).EQ.3.AND.FSOVCW.EQ.O.) FSOVC W = .7 818112500
tr (NAERO (lLI .FQ.3.ANI) .FSOVC T.FO.O.) FSOVC T = .7 1118112510
111 1411801 111.11.3) FSOVCT O.O AF~~~2 52 0
1111441801 101.11.3) FSO VCWZO.O * 1811753( 1
tF (NAEPO (lO).EO .C) NAFRO (10) = I
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~F~~gt,~ pr ( 111.EQ.C) NAER P(tl ) = 1 1E8M255()
RNW = 2. 1FR112560
1 1(1*814 .F0 .4) RNW=4 .O *1RM2570
PN3.1415S 418112590
CPH = ~ 7.29578 118112590

rs.*******prny GECMETRY*********S *1R1126()O
01 = OCA SE AERM 26IO
PIN = F INF 8FP112620
811 = P1N*Ol 11FR112630

• 812 = TITHFP *18112640

~‘! 3 = 1111410 * 114117650
12 = C C A S E  A EQM2 b6O
03 = C C A S E  A 1RM?670
CIF = OCASE AE8112680
ElF = rCASE 818112690
T)- NCL = TI THFO —1 . —~~5 * PCI *FR112700
01 4 = ILTHEO — I . — PCI  11E8112710
XST A = 1111410 —1. — RCVT AFO ’42720
P11LT = T11NGL 11FQ117730
81= 0.5*1)1 4F2112740
P ISQ=R 1*R 1 A IR 112750
RS= R i*PRI’T *18112760
Tt-FTAC=A TAN (1./ (FINE + F I N F) )  4 FR 112 770
CCNAN G=THETAC *DPR *1811279)
TN=CONANG A F 8112790
5811 = 711871 121 * 144. 4181129(10
ANU M = 4. 118112910
IF ( 1*81.10.3) ANUM = 3. *18112920
XWTV = PANWI/ANUM 1118112830

• PNUU = 4. AFRM2Q4O
IF (IARW.EQ .3) BNUM = 3. 118112950
IF (N W.Fc~.2) 8NIJM = 2. 118112960
XWTW = PA NW W/BNU M * 18112870
TI-KR I = 1841 4FRM 2RR0
T !-KRW = 181W *18117990
TI-KIV I = TRAV T IFQM2000
CTMT = ECAS E *~~4M2q1o• CMN X O.C - 11FRM2Q2 .)
C MN= rM NX A F P U2 9~~O
IF (Nt~~PC(5I .NE. - I PMW =O CA S E 818112940
[6 = OCASE
IF1NAEROI1 2).FQ .3) TIMN RMNX 111011296-)

X M F  X M S X  111811297)
816 A L5X A 1 RM?913 ’)
817* = 88L6 ~• rQ M 2Q9f)
IF (ITN.LT.4) XLN zFLNE*Dl *1141130 (10
I F I 3 .10. 1 1 WRITE (6,INPUT) A FQM3 OII
I F ( I RT L .EQ.O) GO TO 200

C ............. .ROATTAII GEOMETRY 1114113010
XBT=FRB1*Dl 418113040
CB=DEOD ,FACTOR* ( UCASE— DEOD ) 858M3050
LF (XPT.CT.TNOZL+1.) XBTTTWOZI+1. *18113060
III C8.LT.DCASF) GO TO 205 *18113070
CP=CCA SE *18111090
CC TO 2C 1 118113090
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2C 5 C~ NT 1MUF *18113100
R L2= 0 13—X BT 418113110
TANB T= (CCASE—flR )*0.5/IRL3—RL2) 418113120

1F(IAN8T.(~E.0.2RO) TANRT=0 .286 A FRM 3J3O
(.... .... MAX IMt JM ROATTA IL ANGLE IS 10 OEG..... 8F PM314O

Tl-FTnr=ITAN(( fll—0P)/ (2 .*X81)) 1118111150
XTHEIT= P1/IAN (THFIRI ) 8F8M3160
CC TO 217 118113170

206 CC14TI14tJF A f-P113180
Tl-EIBT=0 .0 AFQM3[90
XPI=0.0 *E8113?Or)
141481=0.0 A18113210
TI~r 1 p 1 C O  1ERM3221
X T H I P T=O. () 4114113230 

-~~~

18=01 A~ 0M324O 92C7 10141114111 418113250
R12= RL3—X BT AERM3260
IF (RL4.IF.8L2) fliF = 01 *FRM3?70
IP-(8!-L T.IE .R121 0111 = Dl 418 113780
IF (PHLT.C,T.R12) DM1 = DL— (TANB I*(RHLT—R12))*2. *18113290

220 CONTINU F A FRM3~ 0O
BTH = RI / 2. + 0111 / 2. 818113310
SIlO = STET/57.2c6 41RM3320
SLET = ATAN (2.*(RCT+.5*PT*TAN(STED)—TCT)/RT)*57.296 AE RM33IO
111 1811 .10.3) DIF = DI *18113340
IF (NW.LE.O) GO 1(1 221 11811315(1
P1414 = 814/2. + DCASI/2 . AERM 33t~0
SWE P = SIEW/57.?56 1FR113370
SLFW = *TAN(2.*(RCW+.5*PW* TAN (SWED)—TCW)/BW)*57.296 AF8113380

221 CONT INU F *18113300
IF( IT N . LE .3 )  GO TO 1111 AE RM34 00
11( 1 114.10.4) 0,0 10 1211 A FPM3 4IO
IF (1114.EO .5) GO IC 1311 AF RM 342O
11( ITN.EC .6) GO T~ 1411 1E0113410

1 1 1 1  RI IA= PL I *18113460
PrG=o .25*n1 • ( R L I * * ? ) / D 1 11FR 113450
C-fl 10 1412 *18113460

1211 PLIA= R I - 8f0113470
CO TI) 1412 *11411148(1

1311 PS=P PAT*P [ ~F P M 3 4 C ) 0
RLI= Oh/ (2.0*TAN ( I14EIAC )) *181135 (10
XCA P= RS* (1.C—SIN (T1-IFTAC)) *10113510
Y CA P= RS* C OS (T I IE T AC- ) A F R M 3 S 2 O
X*’EG=YC8P/TAN(THETAC ) 810111510
PL IA = PL 1—XN FG+XCAP *18113540
XLNT RI 1 AF RM3ISO
X L FR C=RL I—XNE C- 4FP11356’)
CC TO 1412 1F8 113571

1411 800=0.25*01 •(PLI**?)ID 1 A E PM1S RO
RS=BPAT *R l *18111500
PX= POC—PS *F8113600
RX 2zP X * RX 810111610
PV = POG— P.I A~- R M 3 6 2()
RY 2=PY* PY AF RU161O
PP= S O R I ( P X 2 — R Y 2 )  1F8111640
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$NC.=ARIPS (PY/RXI 8FRM3650
X C A P O = R S* ( 1.— S I N ( A N G ) )  *1811366(1
VCAPr=P 1*COS (A14G) AFR113670
P1 jA=RP + 0 5  IF 8113680

14 12 CONT IN(J F AF8 M369’)
FAF1’ 1= (RL3— PLI )/RLIA AF811370()
CNOSF= RL1— PLIA A FPM37 IO
FCA P=QS/ P i - A FRM372O
111 II~’ .FO.4 ) XLN=0.5*fl1 *1811371(1
IF ( T TN.FO.4) FCAP=1 .O 418113740
IF (ITN .FQ.4) 9811=1.0 AF8113750
~Cf 1114.01.4) CALL ~LTGFfl *F011376()
XIYL=RL 3—RI IA—X BT—DN fl SF 4F0113770
IF ( TTN .FQ.1) CC) TO 441C *18111780
TF ( ITN .EC’.2) GO TO 416 8F8113791)
I II 1TN .F~~.3) Gil 10 401 8F0113900
IF ( TIN.EO .41 GO IC 402 8114113810
!F( IIN.FO.9 Gil TO 415 8 (8 11392 9
IFI ITN .EQ.6) GO TO 4411 *18113930

— 
C*****COMPUTF VOLUME OF CONE****** AFP’43940

4C1 VOLC=0.25*P1*Di*fl1*RL1 /3.0 8 F 8 1 1 3 9 5 ()
VOL14=VULC AFQM3!s60
CO TO 440 4F9M3970

4C2 VDLS=2.*P I *R1**3/3. A FRM 3BR(1
VCLN=VOLS 418113890
C- C 10 440 AFRM3900

416 VOLVK=O .5*Pf*R1*Rt*RLL AERM 39IO
VC LN=VOLVK *18113920
Cr TO 440 *10111930

415 VrIFC= ((Pt*C1*Dh/12.0)/(XINT**21)*(XLNT**3—XNEG**3 I *10113940
VCISP=PI*RS*RS*XCAP—0.3333*PI*XCAP**3 818113950
VC L BC =V C IS P + V O L FC  1118111960
VCLN=VCLBC 418113970
CO TI) 440

C*****CCMPUTF VOLUME OF OGIVE NO SE FROM 140SF TANGENCY POI1~T TI CYLINDER *10113990
C IANGFNCY POINT**** *10114000

4411 ~IN PL 14 AF~~M4O1O
C*** CC MPUTF PA D IUS OF OGIV E**$

- 
- Rro= (R 1* *2+  XLN * (xL N—2. * RS) I /(2 . *R1—2. *R SI 810114030

0062=PflC*RQG *18114040
C****TANGENCY POINT OF SPHFRE*** 41811435’)

X IA 14P=XLN—R S • (RS* (XLN—PS))I(ROG—RSJ 111011406()
— YTANP= ( PS*( RUG— P 1)I/ (ROG—RS) 410114070

XTAN P2=XTANP *XTANP *10114000
XINT=SQPT( Di*ROG—O.25*01*01) 4114114090
P14IMAX ARS !N(XLNT/ROGI 118114100
PI I=A RSIN (XTANP/ROG) AFR’44111
TFRMA = S IN (PHI)*(2. • CUS (PHI)**2)/3. *18114120
TFR M 9=COS (PI-4 IMA X )*(S1N(PHI)*CUS(PHI) + PHI) *1811413(1
IFRMC=CC)S(PI’IMAX)*COS (PHIMAX)*SIN (PHI) A FRM4I4O
VCLOGF= (PI*ROG**3)*(TERMA — TERMS + TE RMC ) 118114150
Vf’LSPH=Pf*RS*RS$ (XLN—XTANP )—0.333*P!*IXLN**3—XTANP**3) A ER M4 I t , fl
VCLN=VPN 418114170
CO TO 44 0 A F RM4 I RO

4410 XLNTxSQRT(flI*ROG—0.25*Oi*D1) 418114190
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A FR 11 42 00

~ F~~~~t = t . _
~~1 /R 1 1 G  * 181142 10

Tr
~~~~~

TF
~~M 1* TFP111 818114220

I f ~~~~ ’ 3 ~ r x L ’ ~~T / R f l C,  818114330
V1’1~~= P t $ FOC,**~~*(TFP M 1*TF R 11 ?/3. + 2. * T ~- 1~M3/ 3 .  ~~~~ 4 2 40

1_ * P S 1~~~TF0M~~)*YFR11 1)
re TO ,‘,~~~ AF~~M4 2f~C)

C $ $ * * C - ~~ H T F  (Y t  !‘ -~~~~
- 1(8 1 ~F rII ’~ V L~~~~J 1*$* *  ~F - ~1 14 ) 7 0

/,40 V n L r y ( = C . 2 ~~* P l * f l 1~~fl1aX1y 1
C $ $ * * C r” 0 Ij T ~ 11\ l(* 1 F~C A T T A I t  Vfl1 L~~ - *** * ~~ Q 114 2 ’) )

IF !  1~~T1 . U ( ~ .0 )  ( [ -  T f l  4~ ’C ~ C Q 1 1 4~~f l )
V r t P T = ! ( P 1 * f l 1 * f lh / 1 2 . ) / ( X T ~4 F P T * * 2 ) ) O ( X T H ~~~T * * 3 _ ( x T H F C T ~~X P T ) * * 3 I  t C~~~M4 3 1 1

G~ T n  4 C 1  A F P ’~~ 4 32 ’ )

4 ’ ”  CC~1 4 T I~~’ f  * 1 P 1 1~~. 4 3 O

V CE U I= fl .O 4 12 1 14 34 )

4~~l 
v rt ‘- Cfi=V - ( N +Vfl 1CYt + Vf l IBT
IF(~ ’ -’ FP’ 19) .10.0) NAF F~1( 8) = 1 A F  ~H’, 4 (~ 1
l F ( N~~ - F P t ( 9) . E O .0 ) N AF P O ( 0 )  = 1 ‘t10114471
I T S F ~~~ 

T = N6ERI’F ( 10)
IWSF ( I NAF P’ l ( 11) *F~~M43 ° 1
1~~~~T Y P F  = C)
1F( N I~r F - C ( l 2) . FQ . 1)  I~~T Y P E 2 I
1F(” ~A FPr(12).EQ .2) INTYPF=22 818114420
IF (N Af1 r(12) .EQ .3 ) IN IYPF=I1 ~ - p1144 1)
1 F (NAE~ O ( 12 ).E0.4) INTVPF 4 ACPM444t )
1F(~~’AF Pfl (l2).E0.5) INTYPF = s 1411/,45 -’ )
T CO14OIJ = ‘-JAF RO( 13) A F ~~~~~~~4 4 6{ )

I c ?  = ~~~ * 1R O (  14) ~E Q M 4 4  7’)
J N~~FPP( 15)
TIDON = 141 1140 ( 17)  ~‘ 1 R M64 0 )

11014 = 1 4 4 1 8 0 (2 6 )  -‘ 18114500
• 

T P H C  = ~- 8 F P f l ( 2 2 )  A C ~~~’ 4 4 5 1 ’ )

I CONP = N A E R O ( 2 1 )  ~
1(1 114 = N A F I4 O ( 2 0 1
1(111 = I~*F14fl (I9 ) 8 1 1 4 1 14 ’ 4 )
f f 0 1 1  N A F P O ( 18) A1~~ U4 5 & ,1

C A~~Q M4 S ~~()r C 0 1 14 5 7 )

C * *$ * * P V ( ! ~’ ~ t l I T U D E  L O O P
C 8~~~ Q M 46° ’ )

1c ~~T =_ t  A~~Q ’ 4 ( ~f l)
IL IM =C 41 ~44~~L0

77 C C N T I N ( J F
11 ( KSTFP .141. 2 I CI) TQ 1174 ~rD1146~~ ’)
10 1171  !J = 1, ~~ PM

x 1 M (  11 1 J )  -~~MV( IJ I
X l M t 2 ( I J I = P M V ( I J )
X I M O I ( I J ) = P MV ( I J )
X i~’fl 2 ( 1 J ) = R M V ( I J )

1113 CCNT INL ’ F *1011469(1
1174 C1Th~T tNLJ F A r P M4 7 O ( )

IF I KS T F P  .01. 2 1 GO 10 699 * 1141147 10
11(3 CCNI INUF ~~~P M 47 7 Q

I F  I I .10. 0 I GO I~~ 9021 A~~~~4~~~)
9021 Cr’--i I ’ I I F  ~J 1 4 U 4 7 4~
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• CC) 100 KK = 1, 14111 *18114750
KKR(IN=k I( *18114760
IA I T=KI( *18114770
CCFFC ( 1,KK ) z At TV (KK ) 4F8M4790
(PFFPF (l,KV )= AL TV IKK) AFQM479()
AI T=ALIV(KK ) 118114800
A L T  = ALT / 1000. *18114910

C - AERM4B ?0
C~~~***P~~Gf” 141(14 NUMPFR LOOP 81P114830

• C AFPM4R4O
CO 200 JJ=1,NRM 418114950
J J 0 (J 1 1  = JJ 1FR114860
A L P HA  = 0, AERM487O
41 01*8 = 11. A FQM4 RP ( )
*NFTPA = 0 . *18 1 14 89 0

4 1 1 4 4* 1 4  = o. *10114901
A( I T W V  = 0. 40 0 114 9 ) 0
AD CNW = 0. A FPM4°?()
*114141 = 0. (FF81149310
A CNVW 0. A FPM4Q4O
*CLWV = 0. 118114950
*11 W I) = 0. AF9114960
A CLRW = o. 1FP114970
4(1 14 = 0. *18114990
CL II = C. AFQ114990
CNA = 0. 118115000
C14 = 0. AFRM5 O1O
CMAP = 0.

IMAT = 0. *14115030
(MAW = 0. AFR MS O4 O
CM4 = 0. 118115050
CORCIT = 0.0 *18115060

I F ( I S W T .t T . 0)  RM= RMV (JJ )  A F RMS O 7 O
P A T S  = 2 116.6—76.3508*ALT+ 1.08896*AI T**2—7.1106F—3*411**3+ A FR MS09 0

1.76I3F—5*ALT**4 *1011509’)
08411° 1. *10115100
CYNP O. 7* PAT S* RM** 2

- 
- - 

I F I N A F P O( 1 2 ) . G T . 3 )  P1 = 1.
I F ( NA E R O( 12 ) . GT . 3)  XML = RN 418115 110
IF (NAEPO(5).NE .3) GO TO 335 81P115140

QRA I IO  P1/OYNP *18115150
IF (ORATIO .FQ.0.) C’RATIO r 1. (FF8115160

115 CONTINUE
NFIVF = 14* 190(5)  *10115190
I F ( P ’A F P C ( 5 ) . E Q .3 )  144180(5) 2 110115193
ISNTR1 ICNTRI A EPMS201 )
T F( IC NT P L. F Q .3 )  ICNTPL. ~ 2 *18115210
XMAC I- ~~ *18115220

340 SREFzO.25*PI*fll**2 AF8M5230
PA= SREF 418115240
ITR1P 2 118115250
111 811.LF..9) ITRIP 1 AFRMS76O
I F ( R M . E Q. 1.)  IT RI P  = 0 *18115270
tF ( RM.GE. 1 .2 1  1TR IP = 1 AFRM5?9’)
*IPI-410 0 .  * 18 1 1529 0
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IF(J .EC .1)  W R IT E I 6 , L P l f )  RM , 4LPiI AO, ALT 114115300
FP =R L 1/01 A FQ M 5310
FPB = (R L3  — (811 — PL1A ))/OI AF8115120 -
CML=PM/FP 8(8115330
ri-I = 0111 AFOMSI4O
III ICNT RL .FQ .21 01-4 1 = D’~W *114115350

* FP1153(,I)

= 1 *18115370
IFIJ.F 0.i) WR ITF (I~,i ) I, Q1(l), 01 7), SREF , 0(13), FR , A

~~~~~~ ” 5 3 8 0

0(71), 188 , 01 1), DM1 , 0(921, 0141 , 0( 21, P10 *1011539’)
PL OP = a. A10115400
PITA = SORT (ARS(PM** 2—I.)I *18115410
111811 .1 1.1.1) RIOP 2.*RLfl/BFTA 4F0115439
IFUQ 11.r1.I.1 ).CP.(P11.LF.i.O)) GO 10 343 * 11411543 1
RITA = SORT(ABSI1 .l** 2 — 1.1 )
P I E R  = 2.*R 1C/ BFTA AF- P~~5450

343 C O N T IN U E  A E °’ A5 4 6 0

IA = (113—Ri 1)/01 8F01154710
(A = 813 / 120. *0811548 10
1=18+044(1* *08115490
CC=1 ) P/C cAsE A F RM5 SOO
I = 2 *18115510
IF(J .E0 . i)  W R IT F ( ( , i )  1, 01(1) ,  0157) ,  RIDA , 01 5), RITA , 11811352’)

1 0 ( 93 ) ,  Fl, 0( 10) ,  PA, 0( 14) ,  0, Q (3 ) ,  PD 418113510
(12 = 0N42 *18’45543
C1[ 2 = (0/01) *42 AV P~~5550
FAIN = IA/F R 11P115561
8114 = P F TA /F R  4 10 1 15 5 7 1 0

I 3 AFR 11S5PO
IF (J.EQ .II WRITE(6 ,1 ) 1, 01 (1), 0(4), D02, 0(9), D012, *1811559)

~ Q( 04 ) ,  FAF N,  0 ( 5 5) ,  RFN *1011550’)
C *1811551-3
C*4~~***** TAI L VAR IARLES **$******$*****$*$*********$**$$*$************$81011’,520 

-

C * 10M5510
C*$4** 1FA1I~’( 1011 SWEFP 1*14 NEVER BE LESS THAN 0.1 DEGOFI *4 * 4 * 4 * 4 4*  tFPMSS4O

S VAI . = SLIT A F P11 5 Sc ’ )
!F(SLET.E0.0.O) SV*L = 0.1 *114115561)
SLET P = SVAL/DPP *10115570
TAN ST = IAM (SIETRI 414115580
STETP = STET/OPR
TA NO1 = TANI STFTR I AR 115700
T8NS2T = (RCT—TCII/ P 1 + 1*14101 *1141157 11)
TANS 4T = l .5* (RCT—TCT)/R 1 + 111401 AFPMS72G
ACT ( T C I + R C T ) / 2 .
IF 1 1*91 .10. 1 1 RNT s 2. AFR 115T4 r)
SI = RPJ T*ACT*RT/2. AF14115760
I = 4 F0 1 15 7 50

IF (J.EQ.1) 149111 (6,1) 1, 01(1), 02(3), SLETR , 02(41, T*NST, 02 (51,4F0115773
I 1414521, Q2(6), TAP 1S41, 02(9), ACT , 02(10), ST AF8115780
STSRFF z ST/SREF 1(0115793
SET 2.*ST/RNT 418113900
STAlL = SF112.’)
PAR T = PETA *ART AF P”592’)
I = 5 A FPMS91 ’ )
IE IJ .FQ.l) W R IT E ( 6 , 1 I  1, QIU) ,  Q2( 15 ) , ART , 02( 16) ,  PART , Q2 ( 1 l) , A F ~~M584 3
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1 STSREF, 02(17), THKPT, 02(13), RX1NT , Q2(14), SET A FRM5RSO
*114521 = ART*T*NS7T *18115960
ATN S4T ART*TANS4T AERMS87O
AI CT = APT*TI-KP T 418115980
AMA (T = .6666* (PCT+TC V—PCT*TCT/(RCT+TCTI) *18115890
T11AC T = IHKRT$R (T/*MACT 410115900
AICT = APT *TMACI AERM59IO

3~~) CONTINUE 
- *18115920

PT A ! ’~~ST = P F T A / T A N S T  *18115930
F CCT = PITA*OMI/RC T 4(811594 1)
181 = TCT/RCT *19115950
18181 = I.+TR T AFRM596O
I = *18115970
TF (J.F 0.1I WR ITF (6,1l 1, 01 (11, 02(7), ATNS2T, 02(8), ATNS 4T, *18115980

1 02(19), PIANST , 02(1-Q), BUd , Q2 (20), TRIPI AFRMSQ9Q
P~~P PI  = .25$ART*TP TP1*TANST *18116000
PAPT = 0. AFQM 6O1)
IF (QM .14E.II RAP T = RART*1RTPI* (1.+1./B TANST) 4(81160?’)
I = 7 4(811603’)
1F (J.E0 .l ) WRITEI6 ,1) 1, 01(1), 02(22), BAPT, 02(211, BAPPI , Q (43)8F8116040

1, 181, 021 181, BTANST  118116050
FIISFT = FSPVCT*RC1 AERM6O6O
XIENT = RXINT *RCT *FRMSO7O
9 T ~~4 S W  = 0. AR46ORO
ALSRT 0. 4F8116090
ALSPW = 0. AF P. 1161010
C NAST = 0. 418116110
ALPT = 0. *14116120
* 1 8W  = 0. *18116130
ACE = 0. AF R MSI4O
SW FPSQ = 0. *FRM 6I5O
IF (011.11.1.) GO 10 410 *18116150
IF (8141451.11.1.) GO TO 410 *10116170
IF NAFPN ).EQ.2) GO IC) 410 *181161910

41’) IF (1414.141.1) 00 TO 480 *18116197)
C *18116200

• 
— 

C$******* W f N (  VAR IABLES *************S******tt****$*********$**********418116?10
C *18115220

C* $ * * *  1180 INC FOCI SWFF P CAN NEVER BE LESS THAN 0.1 DEGPFE 4 *4 *4 *4 *4 *  * 1 pM6 2~~~()

TF (TA RT.NF.1) 00 10 9887 (FF8116240
!VTSPF=5VT /SRFF AEP’~5250
PA RVT=RFTA *A RVT
TA PIOVT=TAM (STEVTR ) 410116270
T A N 2 V T = C .5 * ( R C V T — TCVTI/BVT + TANOVT A FRM 6~~R0
IAPJ4VT O.75$(RCVT — TCVTJ/BVT + TANOVT 8F8116290
ACVT= (ICVT + RCV1 )/2. *18116300
A1N 2VT AR VT*TAN2VT 418116310
A T N4 V T IA P V T * T A N4V T  *18116320
ATCVT =A RVT *T P’ K R VT *18116130
A M A C V T = 0 .6 6 6 6 * ( R C VT  + TC VT —RC VT *TCVT/ ( RCVT + T C V T ) )  *18116340
TMACVT=THKRVT*P CVT/AMACV T 4(8116350
I TC V T=A RV T*TM A C V T  4(8115360

PT A N V T = B E T A / T A N SV T  4 1RM6370
P CVT=PET**DMT/RCVT *18116380
TPTPV 1=1.O • TRVT A ER116390
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B A PPVT=O .25*ARVT*TRTPV1* TANSvI AERMb400
8*PVT=0.0 *FRM64IO
!F(PM .14F.t.IBAPVI=R*PVT*TRTPVI* (1.+1 ./BTANVT) AF81164?0
IL.VTST=FS0VVT*RCVT AF R.M6430
X L FNVT= PX !NVT*PCVT ‘FF8116440

ce~ i CC NTI ’ J UF 418116451)
SVAI = SIF 14 *18116460
I F (SLEW .FQ .C.C1 ~VA1 = 0.1 - *10116470

SIEWP = SVAI /~ P0 414116480
TA?~’SW = T A ~’ J ( SLF WR ) *18116490
STFW~ = STEW /OP P 418116500
IANOW = IA N ( S T E 1 4 P ) ArP~as51O
T*NS7w = (RC14— 1Cb~)/PW + 1*14014 118116520
TA NS4W = 1.5* (PC14— ICW )/R14 + TANOW A FRM SS3O

= F ( t E R M65 4 O
l1(J.FQ .1) W RI T F(E- ,1 ) 1, 01(1), 02 (21), BAPPT, 02(22), RA PT , 4 F0 M6 550

1 02 (23), SLEW P , Q~~(24), 1114514, Q2(25), TANS2W, 02(26), TANS 4W 6F14M5550
4(14 = ( T C W . R C w J / 2 .  *18116570
514 = R1!bi*ACW *PW/2 . PtERMbS 8O
SWSRFF = SW/SPEF AF8MA5~~O
SF14 = ?.*S 1 4/ R N W  8F9115I500

SWING = SF14/2.0 A FP’~661()
I = AFRMSS2O
!FIJ.E0.1l W R IT F (E,1) 1, 01(11, 02(33), RXINW , 02(34), SFW , *10116630

1 02(2°), ACW , 02(30), SW, 02(311, SWSREF , 02(37), 1141(814 AF0116640
*FR116650

411 P*°W = PFTA*AR w 818116660( 41145214 = A PW*TANS214 818116670
*TNS 4W = 4814 * 1* 1454W A F0116681
*11W = *814*1141 (814 *18115590
A M A C W = .6666*IRC14+TCW- .RCW*ICW/ (RCW+ TCW)) AF° 115700
TM ACW = THKR 14*RC14/A UA CW *18115710
ATCW = AR W * T M A C W

420 CONT INUF 4114116730
P1*145W BFTA/ TAN SW *10116740
I = 10 A Ff~’-~6760
IF (J.FQ .LI WR ITE (6,1) 1, 01 (11, 02(27), ATNS2W, 02 (28), ATNS4W , AF°116761)
02 (35), 4814, 02(16), 849W, 02139), 81814514 *F~~-46 77 1)
P11W = PFTA*r)MW/RC h (FEPMS7RO
TOW = TCW/PCW 4 10115700
TPWP1 = 1.+ T R W
P•*PPW = .2~ **RW*TR 14P1*1ANSk 41P’46~~1,)
8*8W = 0. AF P11 5R~~O
IF (PM.NF .1) RAP w = BARbd*TRWP 1* (i .+1 ./BTANSW)
I = 11 4F0~46F~4O
IF (J.EQ .1I 148111(6,1) 1, 01(1), 02(39), BDCW, 02 (40), TRWP 1, 418116850

1 02(411, R*PPW, 02(42), RAPW, 0(431, TRT, 01471 , TRW
FLTSFW = FSOVCW*PC14 *F8115M70
XLENW = RX INW *PCW
ALSP W = 0. 418115890
CNASW 0. AEP116000
*18W 0. *14116910
II (811 .11.1.) GO IC) 480 411411692 (1
IF (PTANSW.IE.1.) GO 10 480
IF (14*180(91.10.21 GO 10 480 (FF8116940

HA 217

- -



,-. - -rr -~~ ~~~~W ’ V ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ r~~—.r ~~~~~~~~~~~~~~~~~~~~~ - - , - - - •- •--,--~~-- - -

480 CO14TTN ( IF  *18116930
C $10116967)

CAl L ORA G 1 ALT , F~~, ((STEP , COOB, COOS ) 4E8116970
CALL I !FIIR 11,CNA,((STEP) *18116980
IF ( XSIFP .10 . 1 I (DUB = 0.0 *10116909
88*11811128) = CNA 4181170(10
III ISWT ) 92C,77C,775 *18117010

9 21) CO NTINUE - A FR M7O? ’ )
Cf’1FM (JJ)=1P48 818117030
CO FFX (JJ )=xn L 410117040
CEFF QI JJ ) = CNA / 1088 418117050
CrFFL (JJ )=CNA / 088 (FF1411705’)
IF 1 K I~~flR .10. 3 1 COEFL (JJ) = COEFL (JJ) + CIALPP *18117070
JJJJ = JJ + 1 *1811708’)
CO EFOF JJJJ, K K )  = COOS ‘FF0117000
(CIF O (JJJJ,KK ) = COOP A0P117100
CZ~iW=CCOflN*CYNP*SREF/144. 4F~~M 7L1 0

C*****PFGIN AL PHA 1008*4*4*4* AF 01171?O
I~~1PHA = I *18117130
8IPHAV ( I) = C.O A FOM7 140
CI’ 2000 L1=i,NAIPHA 118117150
41P1444=ALPHAV (LL )/57•3 $18117160
CL = CIJA 4AL P14AR 418117170
CT C1*1$N (AIPHAR )*DVNP*SRFF/144. *10117180
CT OT =OZ ERO • DI 818117190
VL IFT CL*DYP4P*SREF/144. 418117200
AIP=V1!F1/DTPT *18117210
AP4LF=Vt IFT/WMISS 418117220
I F I J .1(1. 1 ) WPTTF (6,FCRCES ) 411117?3t)

2CC F )  CO NTINUE *10117247)
200 Cr141114111 *114117250

IF I J .00. 0 1 GO 10 9160 *10117250
C A L L  PAG E A FP11727()

91CR FORMAT ( /1/ ) 804117293
WP IT I(6 ,9158)  * F8 M7290
W PITE ( 6 ,915 0 ) 4181171(10

• 91~~O FC P M$T ( 17X3I~A 1T, 6X414’ACH, 2X PHCDO—SUST, IX9HCOt !—ROOST , A FPM7 3IO
1 7X3HCL A // I - *18117320

9 1t6 F O P M * T ( I OX ,F 1C.C)  A F Q 11 7 3~ 0
91~~7 FORMAT (1OX,F1O.2, 3FiO.3 I *10117340

1414 (IF (6, 9156 1 *LTV (KK ) (FF811 735 7)
C” p350 ISAX 1, 14811 AFR11735 ()
I~~A ISAX 4 1 1E011737()
W PITF (6,9157) RMV (ISAX),COEFUF (ISA,KK ) , COEFD (LSA ,KK), COEF7)(IS (FX)AFQM7 IRO

0 350 CONT INU E AF8117390
9160 CCN1 INUF AF14117400
IC’) C O N T I N U E  A E8 1 17 41 0

659 CONT INUE *18117427)
iF  1 ((SlIP .IT. 3 ) GO TO 1184 *18117410
811( 0 * 0.8 418117440
811=8111(1 *14117430
ISWT=0 AFR M 7 4S’)
C-C TI’ 1183 418117470

170 111 II I11.NF.01 GO TO 771 *18117487)
CCPPX XCI1 — XD1 AF8117490
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CCCDX =WW I~JG/WMISS *18117500
77 1 SMln=xr -(01 —x!J ~ A FR P4 7S 1O

IF( 1LI~~.NE .C )  GO TI’ 772 418117527)
!F (1SM F ~L—SM10 ).GE.— .I) GO TO 5000 *18117530
OFL XW= (SMQL—SMLOI/(DCGOX—OC PDX ) *18117540
Cr in coin 818117550

5CCO CFLXW= 0.0 AFRM736~
SOlO XLEW ~~~ 4 CFL X 14*O1 (FF8117577)
772 W PITF ((-,W INLOC) *10117580

(FF0117501)
PM=PM~II
ISWT=1 *18117611)

Cr TO 77 4 F Q M 7 5~~r)

775 IF ( IL 111 .NF.0) GO TO 68(0
CCPOX -= X C I1—XC I *1 811754’)
xr 2 =x ’ l  + flELxw*rCpt3x *18117551)
XCCPI=XCGD I + DCGDX*DELX14 A FQM ’~~M

776 SMl-1I=x (CD I— X1)2 *19117570
11 (11 IM .N F .O ) GO TO 68C0 *1811768’)
IF ( ( SMP E_ SMHI ).CF.— .I ) GO TO 6600 AFPM7S°()
CF IX W= (S MR H— SM H I I/ ( OCG OX— D C POX I  *18117703

Cr TO 6C10 *18117710
66(0 OFLXW=0.O *18117720
SC 1’) XIE W=X L 1W 4 OELXW*D1 *18117710

XLFWI=0.0 4(8117740
111(8114 + XLEW ).CT.(TLTHFO—RC T—6.)) GO 10 6700 *14117750
CC 10 6800 (FF0117761)

67(0 XL [WI =TLTHFO—RC T—6.O—PCW (FF8117770
CFLXW=X IE WL—XL EW (FF8117781)
X IEW=XLEW( *12117790

XCG()1=XCGfl 1 + DFIXW*DCGDX/D 1 *18117800
X fll=X C1 + DEIXW*OC POX ~1p1178i)
111 11=1 *11)117920
xr2=xc2 + ()FLXW*DCPOX/D1 (F18M7937)
SM HI XCCCI_X C2 ‘FF011784)
CC Tf l  659 4 F 14 117850

69C3 CONTINUE *19117860
IF I 3 .NF. I I 60 10 400 *18117970

(lP f 1 f (6 ,W I N LO C )
III II. 111 .E0.L) WRITF (6,S000)

90 CC) F O R MA T I  IOX ,23H MOST AFT  W ING LOCATION I *18117001

14P ITF (6 , S C C I )  X L F W  * F0 M7 9 )~~
9CCI FCRMAT 1 IOXI7HWING LOCAT ION AT , 16.2, 4H IN. I *11411792’)
1184 CONTINUF F0117030

IF I J .141. 1 1 00 TO 4CC *10117940
CALL WP TOUT (’MACH 14U11’,R 1 1 V,20,l,l,NRM,l,11 (FF8117950
CALL WRTOUT (’AL T—1 (FT.’,ALTV,I0,1,1,NAIT,I,11 414117950
CA LL WP TOU T(’ALPP ~A ‘,ALPHAV ,10,1,l,N*LPHA ,l,1 ) A F R M7 0 7 ”~
CALL wPIOLJT (’Cflfl—PON ‘,COEFD,20,5,1,NR M ,NALT,1 ) *10117980
CALL 14RIOUT (’CD0—POFF’,COEFDF,20,5,1,NRM ,NALT,1 ) (FF2117090

CALL WP TOL JT ( ’C IAL PHA ‘,COFFL,20,1,I,NRM ,1,1) AE RM800’ )
CAL L wP TOUT (’CMAIPHA ‘,COEF M ,20,I,I,NR M ,1,1 ) (FF011801’)
CALL WP TOUT (’CPIOC ‘,COEFX,20,1,I,NRM,I,1 ) AF~~MQ020
CALL WR TCUT(’CMQ ‘,COEFQ,20,l,L,NRM ,1,1) * 1RM80~~)

400 CONTINUE A F R11RO4O
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I
8 15 = Pt5 SA V AFPMP’)51
811111414 (FF9 11905 1)

A f R M R Ø 7 Ø

SIJ BkCUT INF CR 86 1 AL 1 ,P M ,KSTEP,CD0B,COOS I
C P(~M = NU K.C MCC SM GG J/ RKM F IV / E B C 0  9/ 10/ 7 3  ‘FC , 002 )

N’IJPL F PREC IS ION Q ,01,02,Ai,A2 ,ZZT,CVV,CVVT ,CVVW r~~ACi- ’)31
r Iu fl ç Ifl~ CflFFD (20,51 r2 a 1~~4’)
r IMp•S InN PA S E C P ( 2 0 )
D1M F~~ST1~ OWV (21), AI TV ( to), ALPHAV (lO), NAFRC(30) flL~(FG0053
ir’~Mc I’~ /80*1/ C’)LIIMP,COPPTI,0U 1118(19I O R A ’,0070
CC 1111LN/AF0~~/

1 * 11454 1 , A T N S 4 W  ,PTANA ,BAR I .848W ,B4PT ,
2 P P W  ,R A P P T  ,BAPPW ,BET A ,RFN ,CFT , 0 P4 C 2 1 0 0
‘ L FW ,CDP ,CFB ,CNANAC ,CLABT .d AT ,

4 CL A W ,r~L T’ø ,CKWB ,CKBW ,CI(BT ,CKTP , fl~ AC, ’) 12-1
~ CIA T WV .0 ,00 ,00 2 ,OPR ,DHL , n~~’FC,0I30
S F* F~’ ,F ,FL ,FR .81 ,RLD , r~~AC,1L40
7 RLCI~ ,P BTA NA ,SLEIR ,SLEWR ,S1SREF ,SW SREF , fl’~’A ~~0l50
8 SK BT ,SKTR ,SKBW ,SKWB ,TRIPI ,TRWPI , ro*r ,o is i
S CF I ,TA NST ,TA N SW ,TA NS4 T ,TANS4W ,TANs 2r , O P A ’ 0 1 7 0
A T*NS2W ,XDJR ,Xflt8T ,XD1T ,XDIW ,XNLCMP , r- ~.’Fr~3 IR’)
B X N LC CR ,A CT ,A CW ,X NLC LB ,BODYL ,TAI LL  , r~~~~o i°-~
C W IN CL  • R L 1SC R ,DISQR ,FRI ,FCAP ,COPNX , r~ A C,02fl’)
C AC A P .1141 ,SPN ,VP N ,FAFNI ,PMN , ~0AGC )210
F *140512 ,SWSRN ,RNOSF2 ,XLINF ,CR 2 ,NCCNI3) , C P ( F G f l ? ? ’ )
F CPFM $X ,CRAMA X .82 ,CNVR ,BI ,R~ , P0A’Y1?3)
C SV 2  ,SLEI  ,SLFZ ,X V A  ,X VB ,X VC , P P A ’ ~024’)
14 CT2 ,CX ,VOLN ,VOLBT ,VOlBflD ,SWPREF , f l Q A C,0253
I BRAT ,ROG ~RAGf l 250
COMMPN/4FR?/ COOR ,COOW,COOT ,CT)OON,C000FF,CDBCN,CDBCFF,COXX ,ITR IP ,FP’F7027 )

1F PPT , FPR r P ’ F C 0 ?~~3
2 , NAIPO OQ

FOU (VA L F’ICF ( 1 44 1 8 0(3 ) ,  (LUG 1 f l i ? ’ F ( T h 3 3 3

C~~~M M PN  /41148/ ARVT , AFT I3 (13) fl~~4~~O 3 I0
FC’ UIV AI FNCE 1 41 113(5) ,  IANSVI I
FC (IIVAL FNCF I *0113(3), RCVT I
c r’ 11014/ A R  INCx/  j j ,  48 1 14( 9 )  fl~ -~~~~-~~ 34 1
CO11P~r N /PAS DP G/  BASE P ( 59) flO ’F103 ’-)
rrMMOr ~l / p n T A P/  NCI1NF ,NPRX , NRMX,NC CNF X ,P 4 I P R X X,NRMXX !‘~~ ‘-~~

-
~ 153

rrMMrN/ BIKQ/  0 1 12 0 ) ,  0 ( 9 6) ,  02 (9 6 ) ,  F RC T N I (4 2 ) ,  F- RCTN2 ( 9 O ) D~1 ’ F ’• O 3 7 0
I ,FPCU~’3 ( 4 2 )  - 0 3 8 - )
CrMMrN/Cr~UEXX / K IND, ITVPF,ZIGY (14) fl~~’~~ ~
CrMp’CN/ I’PC,/

1 01 ,T*-4FTAC ,FINE ,RS .81 ,R11 , OPA G”41r)
2 x lv i  ,XTHEBT ,XRT ,R13 .1114 ,AMACW , r)P~~G 4~~
3 A MA C T ,THKRI ,THI(RW ,RLIA ,IBT L ,A TC T , O~~A G ’~ ~~ ()

4 4 T c 1 4  .0111 ,ITSECT ,IWSECT ,RXINT ,RXINW , fl P A~~ Q 4 4f l

S PT ANS T ,PTANSW ,RCW ,FLTSE W ,XLENW ,FLTSET ,

6 X IFNT ,QR A T T O  ,DN ,DE ,103 ,RCT ,
7 NW ,TCW ,TC T ,LIT ,BW ,A RT ,
8 48 w ,TRT .18W ,SREF ,r)8 N~~8(~~~f.q7)

COMMON / F X T F Q N /  Z A P Z ( 2 C )  o~

HA 220
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CI)MNPN/CflR’) i/ W t * R f l ( 7 8 )  flP AG Ø SOO
FOI J IVA L FNCF (W A P f l ( 7 1) , I R ) ,  RARD I74) , TB ) fl~~A CO51 0
CCMMO” / I N P - ’ FT~~/ 1001, (LALF ,WEIGHT flRA~~05?0
((‘M?-’ON / !~~1)ATX/  Z A P ( 2 3 )  ~0* 1,05 37)
Cr~ M (’N/INSFPT/ INSIS (1cI, 881, INSIO (i0I, IBI, INS2 (2) CR 30054’)
1fl”~(’~’ /1 FT/ XLFTIO ( 10), (APT , XLF3 (31 f l O ( F 1 , Q 5 5 ()

c rw p ’ O N / N A F P C / N A Z S ( 6 ) ,  O C A S E ,  144118( 18)  f lp A C,1)~~~ - i )

rrMMON/OUT P I/ f l U T P ( 1 5 ) ,  O (JIDUM(20) P AC ,0 S7c)  
f

FC ( I I V A L  FNCF (‘lUIP( 1) , ( I ) SKTN )
E OUIV A LF~~1E (I1UTP(?) , CO PO IV I , (OUTP I3I, CDCOWI), 18*1,059’)

I (flUT2(~~I, C f l F O I V ) ,  (CUTP(6), CDFFWD ) r RA C o s O O
EPL J IVAL FNCE (I1UTP (4), CO PA FT ) 10 31,0511
FCU1V (F1F~ CE ( OUTP (15), COPF W7) I
CCM 14CN/ PJfl *T/ 8JC4(4),ACA3,RJD2(21, XIBSI,FIZL X f l 0A1 ,06~~o
(IJMMO”J/SAVTIM/ K C LA ,SAVI(5) DQA ?0640
CrMMCN/SlJunL’T/ RnflCn (2C), XINC0120), wNGCO(20), TAI LCrI (20), CPA1,0550

1 T.\XICD (20 ), FOICCD (2O), C 0 0 0 N A (2 0 ) ,  C000FA (20), CDFNA RI2O ), p2 *1,0551)
2C (FXP 1(20), C [)FXR2 (20), CDBTAR(20) , C D LA R (2 0 )  , B D R C P a ( 2 O I ,  p0 ~r’)57’)
31080001 20), ~1DVAP(2O ), C~~CWL (20), FRGCD (201 , Cr)PI?~X (2O),
4 Cr~P1N T 1 2 0 ) ,  COP W * R ( 2 0 ) ,  C ()HTAR(20), CDVTAR (201, CCILAR (21)I,
SCF’- P L S A (  201, B OROF F (20) ,  CO P TA R (20 ) , COPOF A (20)  iw ’FC,O700
CC MM C N/ TOV PF R / D UM (5) ,  SFX IT,0uMX 15) , 78(4), FX T R4 ( 57 ) roa 1,or1- ’ )
EQU IVAL ENCE ( O U M(4 ) ,  B E X I T  I 18*1,0720
CO MMO N /VERT I  S V T S R F ,  BA RVI ,  1ANOVI , TAN2vT,  T A N 4 V T ,  ~ 14* 1,071~~
I A C V T ,  A T N 2 V T ,  A T C V T , AMA CVT , T MACVT , BIA NV I, 0°AC,0 740
2 F~f l C V T , I8IPV 1, B A P P V T ,  BA P V T , FIVIST, XLF~VT, fl°~~G07~~03 Clvi, T R A V T , RX INVT , FSOVVT 0941,0760

ECIJ I V A L INCE I T H K R V T , IRA VT I 014* 1,077 ’)
C C M M O N/ 7 7 Z / 1 0 P 5 1 ( 2 0 ) , C D P 5 C ( 2 0 ) , C 0 P 5 3 ( 2 8 ) , C O N O G ( 5 8 ) , C D N C C ( S R ) ,  14*1,0780
ICOPNS (44),00PMI (52),CI1NVK (58),CDABT6(430),FLRM7(22),COP7O (228), FPA (Y17 00
2C 0P71 (2281,CDSPHR (30) 18*1,0900
14*1111 1S1/RUG/COPN,CPP#T1,CFB ,CDL,C 00B,CDPW,CFW,CD0w ,
IC OPT,CFT, C OCT ,CPROFF ,CDACN,C 000N,C000F F 1)14*0,0920

14*ME1 ( S T  /~J A M V FR/ C O O V T ,  C D P V T ,  fl~~ ’ F(Y)2~~ )
1 SVISRF, BARVI, TANOVT , TA 2VT, T4144v1, r~~A ry) I~4’)
1 ACVT, ATN 2VT , A T C V T , AMA CVT , TMACVT , BIANV I , 0 Q ’~C,OR~~’)
2 BDC VT , TRIPV1, BAPPV T, BAPV I, FIVTST, XLF 14VT, C 9 A ,f l9 5 ’)

3 (‘FyI , T RA V I , R X IN V T , F S UVV T r Q ’ F C,’)~~7n
fr 4MFI IST /flflG/THVRW,THKRT,STSRF F ,SWSRFF, (TSFCT,I WSFCT

12? FCP MA T ( 1/13, 2X, 611 AFRO, 21-4, , f l P A r ,flq (f l
1 611 (flP14, 21- =, 110.3, 2H, , 6HCDPBTL, 2H , 110.3, 211, , I)R~~11Qf l )

2 511 CF P , 214 = , 110.3, 2H, , 6H CDL, 2H = , E10.3, 211, , r 1 ) A r ’, 1) 1 1 ’ )
SH CDOB, 2H = , 110.3) I PA O O 9 2 O

14 3 F C Q U A T (  / / 13 ,  2 X ,  64-4 A E R C ,  211, , ) —

I 64-a COWM2, 211 , FIC.3,  21-1, , 6H IDA , 2H = , 110.3, 2-4 , , no 81,31141
2 611 *1581, 2f , 110.3, 211, , 61-I 4L PT ,  2H =, 110.3, 211, ,

3 SH CNASI, 21- , F 10.3) 083,3050
124 F C R M A T (  / / I  ~, ?X ,  611 A F R O ,  211, , r o a y~ o 7 o

1 511 TN , 21- , EIC.3 ,  211, , 6HCDPBTI, ?H a , 110.3, 24-I, , ~‘ P 81 , 0 9 9)

2 611 CPP T I, 21- = , FIC.3,  211, , 64-I COPWI , 2H = , E1O.i,2 ’ l , ,

3 91- 11-CA T = ,F 1O.3 )  QP (F 1,( )O0
125 F C R M A T ( / / 1 3 ,  2X ,  6H A F R O ,  211, ,

1 611 C D PW , 21- =, 110.3, 2H, , SH C F W ,  2H = , E1O.3, 211, , f l RA G L 1 2 O
2 6H COOW, 21- , 110.3, 2H, , 6H CDPT,  211 a , FjO.3, 24-4 , ,

~ 51-4 CII, 2)- z, 110.3, 211, , 6H CO OT, 211 = , 110.3) 0QA ~~j 140
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L~~6 F f l OM ( FT I / / 1 3 ,  2~~, 6 4-1 *180, 211, , C R A G IO5O
L 611CC~~1FF, 21- = , FIC.3, 21-I, , 611 CORON , 211 = , 110.3, 2H, , 1PA01060
2 64- (001, 21- = , F1C.3, 211, , 611 Cr10014, 2)1 a , 110.3, 2H, , 00*1,1070
~ 611((OflFF , 24- = , [10.3) 0080)080
1*1* BA SFC~~/ D°31l’)°O

I C.fl, — .137 , 0.8, — .137, 0.9, — .145, 1.0, —.195 , 1.2, — .191, r°A0I!’l’)
1 I.~~, — .172, 2.0, — .141, 3.0, — .09 2, 4.7), — .065, 5.0, — .04 9 / 08*01 113

P I t Y  ( Y ,C0 ,C1 ,C2 , ( ’3 )  = X * (X* (C3*X + C2) + Cl) + CO 1)14 *0, 112 0
T ( FK F lilT L A T ER 09 *1,1130
JJ = 1 D° A1 ,114 3 -

XP T 1- l LT = I I Y P [  ‘)°-41,1I5O
J ~‘A F Rf l (  l~~

) 0°A G ILSC)
IF 1 1*81 • 1’)~~ ~ ) A T N 4 V 1  = A R V T  * TAN 4VT C P A G I 1 7 O  1IF 1 3 • F C) . I I W P IT E(6 , D I J G I  1°- A G IIR’)

C***********~~****** FR ICTION DRAG *** ALL MACH NUMBERS *s s * s * * s *s s * s * * s s Co A 1, 1 1o -’) -

r
C~~L1 cF (IN C A L T ,  F C F B , F C F T , FCFW, SWEP SR , RM) ~‘P 80 12 10
(‘ [PRO 0. fl 4 0 [ 7 23 - -

FL = 0. ~~ *G 123fl
= 0. 19*0,1240

COPIT I = 0. 00 41,1250 -
-

( ‘ [PT = 0. ~°*1,1260
C O P W  = o. 0841,~ 270 -

(0881 1 = 0. 0° A0 12 90
CDPW I = 0. flPA1,1290
(F! = 3. r031,1300
CIPVT =0.O 1P4~~1311) - -

rr~ vi=o .o C°A 0,1320
POCCC (JJ)=CFP ORAG)330 

-

WNGCC(JJ )=CFW f l DA 1 , 13 40  
-

-

T $ f t C C ( JJ )~~C F T  ~Q 4 0 , J 3 5 Q  -
T * X t ( f l ( J J ) = ( F T T  Pl~*1,l160

4C 1 CONT INUE rc ? 3 0 ,~~ 37’) - -

11( 1114.10.3) TN = ATANII./ (FR+FR))*DPR 1~~A G1 300 
—

IF( 1TN .LF.2.OR.ITN.GT.3) TN ASIN (FR/L25+FR*FR))*rPR 1)8*1,j30~ 
-

III !T P I P)  500, 510, 6 lC 08 *0140’)
C 1P A0 14 11
C *4 4* $ $ * * * * * * ** * * * *  DR AG CALC U LATION S FOR ‘

~.LE.O.9 * * * * * * * * * * * * * *** * * * * * ‘) P3 0 1/i2)
C n~~a01’,1~

) -

5c’ )  III 1114.10.4) 1,0 10 501 1°A ~~1440 -

CflP1-~ = CFB* (1.5/FRB**1.5+7.1FRB**3) 0P 8614 50 -

CC ¶0 502 r Q- 3C,145-) - -

Sd CA LL 1114F (15,RM,CPSPHR (1),CDPN) fl°A01473 I
5C2 COOT = CFT* (1.+2.STHKRT +IO0.*T H KRT * *4 )  OP ( F1, )4 9 ’ )  -~

010VT= (FVI* ( 1.0 + ?.0*THKRVT 4 100.0*TH KRVI**4 ) p880 , 14 93 -

IF I 1A~~T .NE. I I C DOVT a 0. 00A1,~~50() -

C C P V T = C C O V T _ C F V T  [9*1,~~5~~0 -

IF C t A R T  .NE. I ) CDPVT 0.
5C6 IF (NW.FQ .1) 100W = CFW* (1.+2.*’fl.IKRW+t00.*THKRW**4)

Cr181 a CCOT—CFT fl°A01540 -

IF (NW.F Q.1) CDP W = CDOW—CFW 1)9*0,1550 -

sc~ Cr To eco 0041,)550
C f l PA C,1c 70 

-

C*i9*s.************ DRAG CALCULA TIONS FOR 11 = 1.0 **********************flO(F1,1580
C t)030,~~69fl
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~ 1fl III 1114.11.4) C,’) TO ~4O OR *1,1600
IF ( !TN.EC.4) 00 10 545 OPA GISIO
IF( IIN.~~0 .3 )  GO IC 52C C~~~C , L 5 ? 0

C A L L  I !~ - F (  1C ,T N , C t ) P 5 C (  II,Cf)PN ) ru~~~ ;j5 ~~~~
CC TO 5~ 0

5?’)  C~ - ( I P F (  10, I14,rf l PS l (  1) , C f l P N )  OP ~ ,15~~0
CC T’~ ‘~50

‘ -A’) C ( N T I~~UF ‘ ) 8A 0 1 5 7 ( )
F P L = P L  1*/ Il fl°~~G [ 0
C fl P~ = ~~~ - l*1F~ 1* 1— . CC? 1*FR 1 + .038 ) — .210) + .408 ~P 30 160-1
C(’  T~’ 5~~0 ~P A G 1 7~~0

5-4 5 C 8 L L  t I N F ( 1 5 ,RM ,CPS P,~a P ( 1 ) , C D P N )  C°’~~017!’)
~~~1 CC’4 1 I ’ l t~ ~~‘* G 1  171

T EC ~~T = 0.0 730
IF ( I 8 T t . N E . C )  T HDR t = A T 3 N H I . — D D ) / ( P L D + R L D ) )
(If 1~~TL .10.0) 1,0 TO 58C n~ ~~ i T R O
II I 1q11 .~~E . C )  fln 10 56C [ P3 0 1 7 - 5 1

5~~O N PT S = 14 ~~~ 0t7l fl
510 CA l l L INF (P”PTS, 002,C0P53( 1),CDPBTI) r°*oi 780

([8811 = (1.0
IF I 11- O PT .LF. 0.0 1 GO TO 580 f l OA~~~~~~~1)Q

CR8911 = ( C D P B T I * P . O)/ I P . LD*RLD* TH DBT*DPRI
580 I C I T L U G . F O . I I  FL = 18.6 IQ* 1,19?’)

I n ( N A F P C ( R ) . F Q . I )  0’) ¶0 590
585 CONTINU E O P A 0 , 1 S ’sO

~co c i i  L ,Nr(26, ATNS4T ,CflPP~IIl ), CDPTI ) ~~ AG1950
CoP-r = C D PTI *A TC I* STS REF  ) 9 4 r ) 9 5 - )
III 148 1 .NE. t)  00 10 59? 1° .A1,J~~ 7fl
CA LL 11N1 (25, A11 -I4VT,CDPMI(I) ,CDPVII ro*GI~~F3’)
C PPV I  C D PV 1 * A T C V T * S V T S P F

593 I F ( 1 - I A F R P ( 9 ) . F Q . 1 )  GO 10 594
S F6 CONTINUE [P401910
5c 4 1F1~ ’W. FO.0 )  GO ~fl 600

(*11 L I~’U (26, AI NS4W ,CDP P’1(1), CDPW1 ) n23 ;I ~~o
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600 I = 12
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C
~~~~~~~~~~~~~~~~~~~~ OPA G CALCULATIONS FOR 11.01. 1.2 *****$*****$*********‘)p (F~~1Q~ ()
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IF (PM .IE.4.) GO Tn 620
~ 20 1,’) TO (670, 640, 650, 720, 725, 725) ,I TN “ia 3(? 1 70

640 CALL  I INFI29,f lM1,CO N V K C 1 ) , C 0 b 4 1 1 2 )  n~~~1,~~3q - ~
GO TO 700 PP *02-101

650 CALL LINF (29 ,DML ,CDNC O (1),CDWM2)
CO TO 700 °° ,Y 2 1 1 0

610 CA LL L INF (29,DML,00NCGI1 ),CDWN2) 1PA02121
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CC Tr- 720 CDA G 2LSO
120 lF(ITN. rC .4) C~~L1 IIN FIIS , RM ,COSP HR (1),CDPN) [P802160

7~~() 08 30,2) 70
125 (rNT1~ J4J f fl°A G2IPO

(CW ~~2 = 0. OP ~C,?tQr)
C A L L  P L T W I ( P M ,(PPN )

?‘l IF (1811  .F0.1J 1,0 1’) 76C PP *0 2 2 1 3
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CC°~~T L = .15*CflA*(l./FLP )**2
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)

1~~ST SO F F
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rL) A~~24 l n
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- 
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920 CCNT !NUF
1II~ ’~~.~~F .1) 0,0 IC 890
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~c1 C r NTINUF
([ p4-1= 0.’) ~~~(,774’)
Fl ( A P T  .F” . ( )  (‘)Pf-T (’PPT
CrP~’ *Q IJJ )=(flP~ I’~~-~0~? 7~’O
crL Aw( JJ ;=Cr l 0QA ~~277’)
(fl°~~A9 I JJ ) C[PW flQ 3C,~~7p)

C rJ-~T - 3 P ( J J I=CflPHI C P Y ~? 7f l ’)
CC VT A P I J J )= C C P V T
CCII A P ( J J  )= IOPT P Q A O , ? 9 1 1
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CC L = F L / S R [ F
C

COIL 1=0 .0 flP41,70’)’)
([112=0.0 fl°~- G 2 - ) 1 I

‘71’) (r’~JT!Nt ,F
C O E X O  I(JJ ) =C1) FL 1 19*1,7930
C O FX P 2 (JJ )=( r) F12 1081,7040
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C ~ 0/ Q 7 r s
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C [ P B P C ( J J ) = 1 0 0 B — CFR f l Q Y , ’o0~
I = 14
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C
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IF( IA P T .NF .1) GO Tn 906
CCOV T=OC PVT • CFVT rP8GI 180

9C 6 CONTINUE nP*0~~L1~(1
IF C KSTFP .LF . I J GO TO 915
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9497 CONT INUE OPAI37QI
EX I T = P F- X I T roaC,33n’)
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C 00 AG3450
910 CONTINUE r9403461

([01=0.0 r°4G3470
IF C KS1FP .11. 1 ) GO 10 1199 ( 1040,34 9 ’ )
IF C K IND .11. 30 I GO TO 1199 OPA C ,14°()
Z A P ( 2 3 1 = A L T * I C O C .  f l9*1,350’)
Z A S A V  = ZARZ II6) r~~A G35 10
Z A P 7 (  j 5 )  = PM [0 3 1 ,3 57 ’ )

C A L L  C P TN L T  [P31,3531
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F FP I C C C ( J J ) = C D F T O I
11 99 0C~’T1NUF
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I F ( J . 1C .l) W R I T t  16 ,12 6 )  I, COROFF, CfIBON , COOL, CD0U~, CO- 1CFF P P 3 O ~~P4()
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f P W X  = AP~4 I’ll “174 )

• C[’sjpfl=C.O 1 ’ t  7 5 1
= 7 38 (  12) (NI ( 1 7 4 ’ — )

— 
(CIII = NAFRC ( 15) Ifi I0~~

7)
= 3~ * 144. I”I ( 17 ~~~1

“‘FE = 83 1 ’ I  I -  P 0 )

13 = ZAR ( 3) I ’-’t~ I .)4’ O

[1 = (‘3 (‘-‘I TO - ’ I )
P 1=01/2. ( N (  l -1 )~~.’

= XIOTAL (“I IIR~~-1
IF C IOUT . EQ .1)  W P I T F ( 6 , I~~PUT )  INI 10 04 ’ )
or 100 J= I ,NRM (NI I -1-t ‘sO
PM RM V ( J )  FL ~ 1’~~•0
IF I NPM .LF. 1 ) PM AMACH IN! 1 0 4 7 ’ )
IF( !TY PE . NF. 2 )  GO TO 5000 FL 1088)
I F I k~~ .L T .XM PJ Tti ) GO TO 5100 T ’ , (  I””-~-
PN ST FPM*2.C I~~( 1O’~OO
PC N =X  INLET + XLD Lj MP + 0. 5*XFRNG I’~1 I’) ’s I i
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TCN= PG (NI 10920
SI IN =0 .fl I~~( 11)Q30
TI-~i(PI\! =0.05 fFJ~~J~~q4()

TNt 109 5’)
YCD I XC HEC I< / 03 TNL (0951)
cr ’j~~, .0*)  C N * S T I P M  T • • ~

CI AM=?. [*ACA 3*A3/(57.?9&* SRFF) IN! ( ‘ ) ‘ ~~P’)

On TO ~3O0 T Nt  I0°’)D
51)C0 !F(F’— .IT .XMPJTO ) 10 10 52(10 (‘it  11)01

• rt 1~(~ II=0 .0 (N(  I 1111
C 1 A M =2 . t A CA 3*3 / ( 5 7 . 2 S6*~~R E F )  I . t  I l -i? ’ )
8Ct ” = X T ~~( FT + X LO UM0 + 0. 5*X FRNG + xT IPCL V t  ( I~~~1
T C ~~~= F -~~~~ — XI (PCI (‘111040
SI~~~ =AI~~~FTFP’-4/XT1PCi I T N I U O 5 O

~~)‘~) [C’ T p’fl !~ - (NIl 1061
(“( I 1370

RX INH= O.5 INI( L 0~~
)

X (PI = YC~~FCK / (‘3 VIt 111)1)1
XFLU I-’M C XT fl TAL — X INL ET — XLDUMP — XFRN (~, I / 03 (NI 1 1 11 1
IF C !T’~PE .F0 . 1 .ANO . RM .GT .XMRJTO I XCPI = XV ILJMM (NI  (1111
SFN = (P • CN + TCN)*SIFRM TNt (1170
PI’J 2.*~~TERM (N it Iii’)

(NI 1114 1
(-0 TO 5300 (‘II 1115 0

51CC) CLA M = 0.C IN IIII SI
R CN=XII v IFT + XL DUMP + XFWO A + O .5*XFRNG I~ ’i1I1 70
TC N= PC N — XFW DA V t T 1 1 ~~’)
P~~=STFPM*2.O I N I T I I N i
SLEN=C.C V’LI 1 20C)

• (FC xFWCA .GT .C.O) SLFN=ATAN (STFRM /XF WOA ) (‘ 1 1 1 2 ! . )
TH( P~~~=0 .05 V J I I I ?2 i

P X ! W r =O. 5
PX INN =O .5  T N t I I ? 4 1
X CI’! = XCHEC~

( / 03 Vi (I ‘c’)
SF’J=0 . 5* (~~ C.N 4- TC~’J )*BN Ft IL’S ’ )
G ’  IC 53 ~’P V I  1127 0

57C’) C( AM= 0.0 I’JL 1120)
Ct 3I = 0.0 - (‘(Ii ‘r ’ ~~
RCN= X If”LFT 4 xiflUMP +O.5*XFRNC , + XFWOA I’I 1131 - )
T (N=P (f’!—XFWPA I ’l l ‘1 3 1 )  Ii
SLEN= 0.0 (‘41 1 L ~~ ’1
IF (XFW rA .C,T.O.O) St.FN=A TAMC ST ER M /XF WD A - ) I”! ‘1~~”'- ’1
GO In 5C50 l ’l II ‘14-)

53C0 ~RN RN* 9N/SEN Pt (j1~~)
C****,$***~~+**** SwEEP ANGLF LI M I T  CF 62.5 DEl. *********$******~~**~~*** 1’1!1 ~~ -1
C I ’ I TI 37’)

(FI St EN.OI.I.0909) SLEN = 1.0909 (‘1 I ~~~~
I°N = TCN/R (N (rI
SVA L = SIEN INI. I l’.-~ -’)
IF l, SVAI.EQ .0.O) SVAL C.01 I’J( 114 11 )
TA N S N = T A N ( S V A L )
TANc’N = TANSN+(TC N—RCN )/RN T”I T ) - ~11

A T NSP4  = ARN *TANS 2N I’ll L - ’~- .’)
PITA = 5QRTCAP S (RM *RM—1. 0) ) ( N I  (1 . ’~

’)
PA QN = PETA *AR N (“1 1 1 4’ - )
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PTANSN = BFTA /TA F’1SN TNL II 47O
AI. SI.. N = 0. INLII4RO

= 0. V’L I 1490
AL P I = C. (NI 1150(1

= 0. (Nt 11510
V M” = R~~* S O P T I 1 . — I S t N ( S L F N ) * * 2 ) )  I” 1T1520
00Ev’ = A T A N I T H K R ~~/ ( P X I N N + RX I M N ) I  ! N L t L S 3 ’ )
OliN” = DP~~* ( ’ 0E LN /C0S(S LFN)  INI,I1540

c I” f t11550
r 4 * * * * * * * **t * * * *  LI rI FAR LIFT flu E  TO NACEILES ***************************VtiIlSo0
0, 1NL 11570

C.~L L L IF I 1(AR N ,SF1’~,IPN, A T NS2N, RARN, AI CLN, THK RN, RX 1p P , S 1 F N , T ” t 1 1 5 0 0
PTAN SI’J,CNRN ,DFLNN,CLAN ,RM ) V’1I15’)0

I F I I PUT .EC .1 ) WP ITE (6,CHECK ) TNLIIÔO ’)
IF (PM .C,F.1.O.AND.PM.LE.I .65) KM=O .35 + 1.*(RM—1. ) 1N1T161’ )
I FC 0~~.6T.1.65.ANn .RM.LE .2.1J KM= 1. IruL 1162 ()
IF( PM .CT.?.1.AN D .RM .IF.3.65 ) KM=I.—0.515* (RM—2.II 1’~1 (163 0
I F (P~~.GT.3.(;5.AN fl.RM .LF. C.0) KM .2—.148*(RM—3.65) IN111640
IF (RM .GT.5. ) KM=C. I”L II 6SO
KAQ — .2468 + .24~ 3/AP N V)11166’)
CLAN !=CLAN/ ( 1. + KM *KARI P1111670
TPNPI = TPN+1.0 V’L11680
PAPN = 0.0 !1’LIlbqO
(F (R’l .NE.l.O ) RAPI~1=BARN*TRNP1* (1.0G1.O/BTANSN ) (NL (1700
PI LN=X () ’ ECK — X F W D A  INITI7IC)
IF (RM .CF.XMRJTO I PIIN=XCI’4EC K 1N1117?O
DMNN = 03 TM1t1 730

O INLTI74I
C*************** CARRYOVE R TERMS *************************************** (N111750
C IN 1 T 1 760

• C A LL LIFT2CRTANSN,TRNP1,RCN,DM ’4N .ARN,BN ,BA PN,B*RN ,CLAN,AICLN , TNt 11770
RILN ,CI(NR ,CKBN,RM ) INI!178’)

C I N I I I T Q O
O,******$******** TOTAL L INEAR NACELLE LIFT *******S**********t*********$1~~L 1100’)
C 1~ ’t 119 IC

r IA INL CL A N I* ( C K r S )9 + C KB N ) + CLAM IN I I 1R? 0
(Ft ITYPF .EQ.1) CIAINL = CLA M I’t 1I1~~30

- 
. 

I~ ( (TYPE .FQ. 1 I CLA INL = CLAM TN I . T1940
I = tNt 71350
IF C IOUT .F Q.1) WPIIEI6,1002) 1,XCP1 ,C1AM ,C1AM ,CK~sR,C KBN,CLAP ’L 1N~ (1960

CL, I = 0. TNIIIP 7O
CNN F = C. IPPI I IRRI
C ? ” A A P I  = o. TNt  11 ‘)80
TV= 2 (“11190:)
I !NFAR=1 VI 1101 0
C WL= O.  (

~‘ 1LT1 9?1
(MW=03 INIIL °3’)
OMT= 0 3 tNt I1°4’)
A I—L=XC ,-ECK INLII95O
IF ( ITYPF.FQ.1) GO TO 202 ?Nt!1960
(Fl ITYP E .fQ.2) CY8I CLAM (‘1111970
IF (TTYPF.E Q.2) XCP IY XCHECK P11(1880
CC 10 203 TNII1800

2C2 CONTINUF INt 12000
CL ATWV O.0 1N11201’)
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IF (ITYPF .FQ .13 XCP IY=XCP I IN11202 (1
IF( IT V P F . EQ . 1)  CYB 1=0.5*C IAN* (CK BN + CKNR ) + Ct. AM T Nt 1203(3

C....... ....... 8OATTA (L GEOM FTRY V’t 1 2040
7C 3 CC1PJTINUF P117205(1

CMAN =cLAlNl * (xcGcl—xcpu*57.296 TNIt2O6I
C!”5’=f Vp 1* (XCGO I— XCPIY)*57.296 (‘1112070
X PT= FRE ’1T*fll !N1 1 21)R0
C l = SORT ( 4. * A 6 4 3  * A3 / Pt ) INL 12090
[P=flF + FACIf l R* (03— I) E ) I’4L!2 lO~

)
IFCXP T.(-T.TNOZI+1.) XRT=TNO1L+1. P111211” )
(F (OP .11.02) CC Tn 205 ((‘IL 12120

~ P D 3  (Nt I? 13- ’)
(PTI 0 1 N1 12 1 4 ’)

(-C TO ?C7 T N L I 2 I S O
2C5 CONTINUE P4112153

TIC IPTL .FQ.C) GO TO 206 I (”i1?17C )
PL2=XT OIAL—X A T IN11210’)
T AfJt’ T=(C 1—CB )*O .S/IXTOIAL— PL2 ) INi (219-1
IF (IANPT .IF .O.286) TftNRT=C.286 1N1T2200
1F (IA(’IPT.LT .O.0525I GO T~ 206 P 112210

C........MAXIMUM BOATTA IL ANGLE IS 17 DEG..... (NIT???’)
CP=P1—2.*(X IOTAL—1 L21*1ANBT (NI 1271’)
Tt~F T R T =A T P,P 1 ( ( D 1 — f l p , ) / ( 2 .* X R T ) )  INL I?74 0
P1= 01/2. ((‘112291
X II-’FPI=Pl/TANCTHFTBI) TML12260
Cr TC 2C7 (Nil???-’)

2C6 CCNTVJUF P172200
I P TL = 0  IN I T ? ’ C’)

TI4 FT PT = C . C )  I~ IiI2 lr) 0

XF’T=0.O (‘I I 1 2 3 1 )

C 8= 0 1  ((‘(112121

2C7 C O N TINUE  (“I (231’) :~
AR = (flP**2—DF**2)/03**2 IN I(?141
CALL LT N F ( 1 0 , R M , R A S E C P I I ) , C P B A S E I f N L 1~fl 5 0
CCPI’1N = — C P RA S F * A R * O B / D 3  ( N I  I 2 i ( - fl
Cr~ rFF =_ C P8~~S F* 0 P* * 3 / P 3* * 3  INL I?37 ( ’ )

- 
. (F C IPUT .EQ.1I WP ITE (6 ,O UT PLJ I )  (NI 1230’)

- 
‘ IC’) CONI INUF - TN t  171’-’- )

P FTIJPN (“1 124f l ’ )
F(”r INI I ?41’

SURPCUT !NF LIFT (RM,CNA ,KSTE P) II FTO’ )l’
C p(-M 1’ IJv .CMCCSM Gr ,J/RK M F IV / E BC D 0/1 0 /73  t I n ’) ’)?)

COUPL E PRFC ISTON O,Q1,Q2,A1 ,A2,ZZI,CVV,CV~ T,CVVW iInT0 ’)~~’)
CC’MMPN/AA/CP37AI (45),CP3I4A(45 ),CP27ALI45),CP214A (45),XC PRFNI36), IIFTOO 4I

4XC P8PPI36I,XCP741133),XCP64 (45I,XCP65145),XCP751133),CNA2I(00), ( ! F I n Oc ’ )
5CNA22 (79 ),CNA23 ( l0~~I,CNA24C71),VC1RA(78),FKFR8 (341 t. TrI(-)o5)
A ,CNA7 2I I52),CNI731152 ) (~~~FT O 17 )

COMM0N /A ER0~ 1111000-)
1 AT NS4 T ,A TN S4W ,RTANA ,BART ,BARW ,RAPT , II~~Tfl0Qr)
2 BA PW ,RAPPT ,BA PPW ,BETA ,RFN ,CFT , I Y F T O I O
3 C I W  ,COR ,CrR ,CNANAC ,CLA8T ,CIA T , I ( r T O f l )  4
4 C L A W  ,C L T V  ,CKW B ,CKBW ,C KRT ,C KTP , 1(1101?)
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5 CI A T ’~ V ,~) ,00 ,002 ,DPR ,DHI , 11110130
6 FA IN ,F ,FL ,FR ,PI ,RLD , LIFTO14O
7 F t  OP ,RR TA NA ,SLETR ,SLEWR ,STSREF ,SWSREF , 1(FT0150

F 5K- PT ,SKTB ,SKBW ,SKWB ,TRTP1 ,TRWPL , I fF10160
c (F! ,TANCT ,TANSW ,TANS4I ,TANS4 W ,IANS2I , 111T 0170

~ T A (’15?b.’ ,XD 1~ ,X0IB1 ,XO LT ,x01W ,XNIC MP , 1111018 (1

(‘1 X (”L (t)~ ,A (-1 ,ACW ,XNICIB ,RODYI. ,TA (LL , I IFTO1°1)
C W INiO L ,RLISOR ,f)ISQR ,FRI ,FCAP ,COPNX - , I T FT O2 0 0

C A C ’ t P  ,TN I ,SPN ,VPN ,FA FN 1 ,PM P , i I F T O 2 l l I

- - 
F A”~~~S!2 ,SWSR (” ,R NO SF 2  , X L I N F  ,CR2 ,N C C N I I)  , IJ~~T0?20
F CP FM A X  , CR A M A X  ,B2 ,CNVR ,Bt ,B? , 11110231)

C C 5 ~1~~ ,~~L ET ,SLEZ ,XVA ,XVB ,XV C , LI FTO 2 4’)
I- C T ?  ,CX ,VOLN ,VOLRI ,VrLBOI’) ,SW PRE I , 11110250
( -8’-~’• ,P•O C’, 1711026 (1

CCMM O N /4187 /  COOP ,COO W ,CDOI ,Cr)OON ,C000FF ,CDBDN,CrJBCF F,000 I , IT P T P , U F T O 2 7 O
1F ~~ PT, Ff” 9,N A F R f l  L I F TO 2A O

COMMO N /A LFPLK / A~’UNCH , AM EX II3 ) I fF10290
COMM ON /ARI I ’JCX/ JJ ,AR IN (9) IIFTO300
CCMMON/BIKQ/ Q1 (2CI, 0(96), Q2(96), FRCTNI (421, FRCTN2 (90111F10310

1 ,FPCT ( 3 (4 2 1  I ( FTO 3?0
CCMM (IN /CODEXX/ KIND, I t K t (15 )  1(110330
CCMM(1N/DELTAfDFLALP ,CMDW,CMDT L1F10340
CC!MMPN /DR G/ LI F10350

1 ()j ,IHETAC ,FINE ,RS ,R1, ,RL1. , 11110360
2 XCVI ,XTHFRT ,XBT ,R13 ,ITN ,AMACW , 11F10370
‘ AM A CT ,THKRT ,THKRW ,RILA ,I8TL ,ATCT , 1IF10380
4 AT CW ,OML ,ITSECT ,IWSECT ,RXINT ,RX (NW , 11FT0390
5 BT A N S T  , TAN SW ,RCW ,FLTSEW ,XLENW ,FLTSFT , 1(110400

6 XI FPI T ,ORAT (O ,DN ,DE ,03 ,RCT , 11110410
7 ‘w ,TCW ,TCT ,BT +9W ,ART , I fF10420
P A P W  ,TR.T ,TRW ,SREF ,DB L IFTO 4IO
C OM M P M/E X T ER N /  A R P I 2 O )  11110440

EOUI VAL EN CEC AP R (5I, WM !SS) tIFTO 4Sfl
CPMMCN/FIX (JP/ 04, 00[Z,FIXP (81 11110460

CCMMPN/H ING/QHLTXX,RHLW I IFT O4TO
CrMMr’N/L FT/ 1(110480

I ATNS 2T ,AI~lS2W ,SEW ,SE T ,OMW ,DMI , 1!FT0490
• 

- 
2 014 - ,RL5 ,4LPHAR ,RIIWV ,IAPT ,ICN TPI , t (F1’)5f l’)
3 0? ,PL 2  1(11051 (1

CC ’Ml~rN/NAERC/ R (’446(6), OC A SE , RNA 15IIS), RHLT , RNA 2I2 ) 1IrTn520
(fl M M f l~~~~Rfl~~~~/ RM W , RN T , IA R W ,B i,iH ,BTH 11111)53 0

COMMON/SAVT (M/ KCLA,SAVT (5) I 1F10540
CCMMCN/SUMIIF/CNANOSI2O),CNAFI (20),CNAPI(20),CNAF2 (20),CNAP2 (20), 11 110550
IC PABT I2O ), CNAPflI20),C1A~~4R (20), CLAWBA IZO ), CLABCC (20), 11110 66- )
2CLW BAR (20I, CLAIAP( ?0), CLAT I3 A (20), CLATCO(20), C1~~hVA (20), 1111057-1
3 C L IW A R I 2 O ) ,  CL A TCT I2O) , C LDUM X ( 80 )  I T F T 05~)fl

COMMf)N/TWU/ C-PDFG,4L1’TRM ,CLATR M ,DELTRM L T I TC)590
CCMMON /TWX/ PHLTW,VCHAV,VCHDV,CHV1,DThP,ALINW,CNINW, WMI SX (111 1)600
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1111(1610

I CMAW,CMAPOT,CM000 T 1FTuiS2o
C C MM I IN / U P IN L T /  P R AM R L C I 2 8 ) ,  XCP I , XCGD1 iI~~io~~~o
C PM M PN / V F R T /  S V T S P F ,  B ARV I ,  T AN OV T , I A P2 V T ,  IAN4V I , 11110640

1 ACVT , ATN2VT, ATC VT, AMACVT, TMACVT , RTANVT , I (FT fl’,~~fl
2 8CC VT, TRTPVI, BAPPVT, BAPVT, FIVTST, XIFNV I , I 1110660
3 CFVT, TRAVT, RXINVT, F SOVVT I 1 11067(1
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COM’~(IN/)i’-~l L 0C /  F S L J P F R ( 5 7 ) ,F SIJ BI57)  111116?”)
c1~~~ J N / w 1 1 : / X)11 _ 7 F 1060”)

CCMM C~’/YAWC/ CNR ,Cr’JPETA ,CYBEI A LIFT’)701 -;

Cr~MMr~~/X XX / AIC ~~OI3Ol),A (C61(3O1),CNP66I90) ,CNP67142), 1111 (1710
IXSR 4 (261 ,AN1 47 (2F1,ANI4P(30),4N149 (30),SPK17 (85),XAC7R (219), 11F107?0
2X ~~C7 ’~( ? 1 Q ) , X A r C 1P~I R 5 ) , X A C ? 7 1 I 5 C ) , X A C 2 ’ 3 ( 1 7 7 ) , X A C 2 9 1 I 6 I  11110713
C0~~’flN/ XYi/C MA ,XC1,CM 0 L 1 Ft07- ~ )
FC’(J T V A L  F(’C,FIP~~AM BL C 99), CMAN), (PRAM r ~LC1 0O ) , CNRN ) 1 (I’fl7’-n
r(M 1 r c 1 f l~: “MV (?C), A L T V ( 10) , ALP I- IAV II’)) , NAEPC (30) L !OT’)71 ‘
P-~~~ k4~~L ( s T /~~ 1Pq IJ~~ / (“AELI, CNA FL2 ,C’~AB\’,FLR flUT ,NFLR,K FLP,N 1 N V ,NV AQ , l I~~T - ’ 7 7”

1 C’ F’°P- ,CN.~N 1S ,CNA F1,CNA 91,CNA F2,CN 4B2 ,CNA8T L 1~~T’)7~”')
?, C r A C F ,SpO F ,CN AA R ,K (10T fl7’ r )

~~ “1t IST/P 0G/fl3,r2,PIt,V PSL ,S8ASF sSR Fr ,A 1 P H A P ,V-T~LN,VC1P AT , L !r y n -,° ’
1 ~ ‘ T I ”, (‘7 A 1 / 1 C,,C~ ’A1 ’ IL, VSBI ,CPRAT,XDIB, ~LI), 0, P12, Xfl1 FIt 171 tfl~ LO
N ’~’1I1 ST /c 1C’~’/ TFRMA , IERMB, TF9MC ,TEPMP ,TFRME ,TFRM F ,TERPJ O,,

1TFL( ’114, T ni. .~ j , C N P  , r(’PFTA ,c ‘yR E TA ( n T c~ 1’)

~A~
.c 1I cT / c ~’t 1/ Pw,PCW,T Cw, DMw ,A PMYW, PKRW,DMI ,RT ,RCT,TC T ,

1 0 K - 1- T , C t A ~~,C L A I , C L P W ,CLPI, C LA A ~~V , C1P ,S PA N R ,CMQ, P K , P K K ,
2 PK~~Tfl ,TFT,SKIF1 ,R (.JT,PNW,CMAflCT ,A P MYT,XQTMT ,XOTMW
Fr PP’A TC /113, 2X , 86, 6(211, ,86, 211 = , 110.3)) I

1 1’) Fr.-’fr’ /tT( 1 /14 ,  IX, 611 AERC ) , 2H, , t ( C T ’ )~~~P 1

I 61-1 DNM, 21-’ = , FIC .3 , 211, , 611 CNNMO , 211 = , ElO .3, 211, , I
2 (-11 CMNMP, 21- =, F1C. 3, 2H, , 611 COP!, 211 = , EIO.3, 2 1-4 , , L I F T O ’ ) O O

~-1- C~ (CD , 21- = , FIC.3 , 21-4, , 6H Cl-410, 2H = , FIO.31  1t~~1’1’) 1’
L27 F’W.A T I / /13 , 2X, 611 AER O , 2H, , 1(110’)?’)
I e - H  C ’4A P , 2 1-’ = , El0.3, 211, , 611 CMA T , 211 = , FIO.3, 2H, , L ! r T ni~-)
2 ‘

c ’-’ C”AW , 2$- = , E10.3, 211, , 6$-I CMA, 211 = , E10.3, 21-’, , p (~~T O Q 4 ,)
j ~~~~“ (•~ 0, 21- = , 110.3 , ?H, , 61$ CMPI , 211 , EI0.3, 2H , / I (~~~T ’ ) 1 )~~~’)

41’X ,LH ci~’r, 21- =, E1C.3, 211, , 611 PKRTO , 211 = , 110.3, 211, ,
¶ ( $ ~ ( * A (~~ 1$-4 , FIC. 1) I T C T - ) n 7 1

6O2~ Fr~ ” ATI/ / I~~, ~x , 6H AFRO, 2H, ,
I ‘- f’DFITPf , 21- = , E1C .3, 211, , ‘511 CNTPT, 211 = , 110.3, 211, , t , r r r ~

r)r
~(-,

2 ~~~ rNr’t T, 211 , FIC .3, 2H , , 611 f l NMT, 711 = , EI0.3) 1I~~ T l 0 ’ 1
6C26 1rP~’ AT ( 1/13 , 2x, 611 AERO, 211, , I !‘- ~~ I

1 SWOFIIR0 , 2H = , F10.3, 211, , 6H CNTDW, 2H = , 110.3, 714 , , t I~~T I ’ ”-1

? ( I-I ( NOW,  211 = , (10.3, 211, , 611 (‘(‘1MW, 211 = , 110.3) L T ~~f l -)~~1
POLY (X,00,Cl,C2,C3) = X * (x* (C3*X • ( 2 )  + Cl ) + CO

C T~ K F OUT LA TER I

JJ = 1

C 3 = C ( ’  r~
J = NAFP I) (  1~ I I ~ nr

CP4A PTL = 0. I (~~
‘ 1l’~1

= 0. L !~~T 1 1 1 ’ ~
I~~( 11)11 .F0.0)  ~1O T O ~ S0 I T V T l 1 ? 1
A rr  = fl~~/ (’?
VPSI = PPI Y (Afl fl,.339,.312,.501,— .152 )

QAO CrNT T MLJ F I ‘~~~ tv ”
SPaSF = Pt *(03/2.)**2 ~ rT fl~~ -~
811 = P (3  — RI? I

V PT = V~~SL * ‘1T1 * SBA SE * (O2/031**2 1T~~T l l ~~) 4
VOI k AT = VRT * C 1.— SP-AS F /SRFF)/VOIN I 7~~ ’ ( I ’>’)
CA LL PI 1N I I 6,6,VrIPAII) ,ALPHAR ,VOIRA 1, RRIOF’1)

~‘0 CC”J TTNUF I V T 1 ? I )
C ( ( F I t ? ? ’ )
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(F((T~.1P ) 960, s i C , ~BC 1(111230
56’) (r(’JT(’(L’V i (FT I ?4O

r*s4ssss*******~ ***** (‘.11.0.9 *** $300Y L IFT l(~JflSF ~ N t 7  I V L I ’ l t , F P I  ******L!FTl?53
0 1 (111260

CA L l L (NF(17, FPP , EKFRR(l) ,EKI (1111770
0 ( ’ A N A C, = C F k +EK )/0PI~ LI~~T1?R1

C t I F T I’°”~
C *4 * *4 * * *$ * * ** ** ** *  4.1(1. 0.9 *** BODY L IFT CBOA T-TAIL )******** ***’~’****L I FTI3O0
C IIF T I 1L O

-; C”API L  = L’ P TO N  * CN4 NAC LI 111320
1 = 1 ”  L IFTI33’)
I F (J. (10.l) WP (TF (6- ,l) 1, Q 1(II , Q (6),FK , 0(B), IN A N A C ,  - .~C 12 ), L (FTT’ 41

1 CNAPT L, 0(21), FFQ 1 (111351
i~ 

( •i . F C .  1 ) WPIIF (6,BUG ) L1F11360
CO TI 1020 1T11117 ’)

571 CP~ITp9uI L (1T13Q1)
1F T~~3’)1

C * *$ * * * * * * * *’ r * * * * * *  ‘A = 1.0 *** RflDY 111T ( NOSE ANt) CYL (NC FR) *********t (F11403 
-

‘

C I T F I I 4 L O
(“Pt ”A C = .04 2 I ( FT  1420

C L I rT 143O
C44**$************* ‘4 = 1.0 *** Bflh) Y LIFT (BOAT—TAIL) *$**S************I(FTI44r)
C 11011450

C?’~A (1T(. = PPTC1N * (NANAC 111T1460
( = 18 L(1T1470
T F(J.F°.1) WRITE (6,1) 1, 01(11, Q(8), CNANAC , 0(1)), 08, ~)(14), r,ITITI4R0

1 0 (9 ) ,  0012, 0 ( 1 2) ,  C N A B T L  ( 1111490
00 10 1020 1~~I1c0O

SF’) rr~~T p~J tI( L (FT I5IO
C$4j$~~****~~******** ‘4 .CF . 1.2 *** BOD Y LIFT (NCSF All) C Y L ( N P E~~) * * ** * ‘*$  11T 1520
O 1 (Il lS’) ’)

CA LL LIFT4 (PFN, CI’ ANA C,P,M) I (FT 19’.’)
= 0. 1111155’)

( F (  1t~I( .110.0) 10 TO IC IO I 1 ~ 1 
~~~~~~c I (nTIS? ’)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘4 .GF . 1.2 *** ~OPY L IFT (9041—TAIL) S*************LInIIS~~1
C ( !C ’ f ( 50 1

I IC P I CR.Gf.4.75) 1~ Tfl 990 IIT1 (,1’)
p (”A=—(o. I~~pLn~ s*2—C.g*R1nR—o.’)1) 11 rT 1 6 1 ’ )
(-0 1° 1000 I !~~T jc ,~i

cc- i F ( ’ A = 2 .0 1 1~~~i’,~~”
10(0 ((‘8911 = —BNA * ( L.0—002)/DPR (rr ~~,L,-)

10 10 CCNTI’IUF I 111165)
= 19 I 1r~~1’56’)

11 (J.F 0.1) WR!IEC 6,1) !,O1C 1 ),Q( R ), CNAN AC , . 1 1 1 ) ,  FNA, 0(1?), 1111 16 7-1
1 C~.IA RT L 1 (11169’)

1020 CCNTTNUE I 7111690
L (FII7P’)

C s . I* ** * * * * * * * * * * * *  L INFAR L IFT  DUE TO THE TA IL  ... (ALL MACH ~ JW PE p S) •LTCT I7IO
C 11111721

IF (NAEPO(R).EQ .2) GO 10 1025 IT FT 17 3O
C A .! . , (  1IFTI(API ,SET ,TPT,ATN S2T,BARI ,41ct1,TH T ? P~~!(’ 1.cI F T Q . P T M ~J c T ,I (11 1747 )

I (‘“PI ,DFIMT,CIAI,RM ) l I n T L 7 ’ ~0c L1111763
C**4*$*$*********** L INE AR LIFT DUE TO THE WING ... (ALL MA r14 M I U P I O S )  s l Inl i ? ?’)

118 234

A - - — ~~~~~~~~~~~~~~~~~~



p.r 
- - ‘-“ ‘- - -‘_ - 

~
‘ 

~~~~~~~~~ 
‘
~~ ~~~~~~~~~~ 

-
~~ 

- 
~~~~~~~~Z ..r ~~~r~’ -~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~ -

r LIFT17 °1
1125 Cl -~- 1 I~’U~ t 7111 7~~r~

= C .’)  1!FT l ;~’)1
8 (01W = 0.0 t !F Tlql’ )
Ir (Nw .Nr~~~) 11 IC 103C I 1 r ~~~~’2’)
7 F (P’i .~~Fr (fl ) .FQ .2) III 1’) 1030 1TcT 1~~30
(‘LL I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 1’ ’- ’ t - , f l I L N ~., CLAI ’ ,R (” ) t 1 F T I ’~
6’)

n At .. = (
~l 4 W * Q~4 4 T Tf’ I T~~T l Y - 1

(IX W=CLAW*Pl*Dl**2/4./SRFF I1 r T l ’ )7n
(TI 4.,~A q ( J J ) = C ( X W  1 I d T 1~~R0

1~’’ 
) Cfl~~” !~ I( IF LI  c’r~ -

~n1
I = 20 I T~~~ l 9’)-’)
T~~IJ  .rC .1) YD 7T~ (6,1 ) 1, 01(l), 0(27), (‘(Ct 1, 0(61), d A T , 1_ I ntlol ’)

I (~- ( ? ) ,  A T C I  W ,  0 (~~?) , CLAW 1 T IT I 7)
C T~~~ 1Q~~i

*~~~~~~~~~~*~~ ****~~ LI~~~ A~ a n D y — T A I L  ( NT.  L I F T  *~~ * ALL MACH . NU~~RF~~S * . * * $ ( c r j n f , )
O I 1~~’l’)5’

C~.IL !IFT2 (UI N ST ,TRT PI,00T,DMT,ART, RT , RAPT,f380T,t ( 8T,8f LT ,P$ 4, L T 1 TF~”)
i 1KT n ,CK r ~1,

p.a , 1 11 112 7’ )
C L!F11U2 1

~~~~~~~~~~~~~~~~~~~ l1TAI L I N E A R  LIFT P1W TO 11-F TA IL — — —  
~LL ‘48(1-I N IJY P E P L I IT IO O

0 11 112101)
Ct A THA (JJ)=C LAT *CKT~t I T112110
C IA T C O ( J J ) = C L A T * C V R T  L T C T ? 1 2 ’ )
CL XT=Ct 81*P 1*P1*°1/4. ~(
(LXI=Ct XT/ SRFF ( ( F T ~~r”,.’)
11AT AQ (JJ )=C1~~T
CI ftT i~ ~

- CLAT * (CK 1$T+OKTP ) l. I1T ?fl -1 -

((ATWV=0 , I T~~T ? 1 T O
C( AWF ’ = 0. 1TIT7’)~’)
C K - W E~ = 0.
CKPW = 0. LIIT ’ 1~~) -j
I r C ( ’ , , , . r0 . 0)  C)  TO io- ’.r I IC I ? 1  I’) -

C
r * * *s * * *~~ *~~ *t*~~*** t ( N F P R  ROCY—W ING TNT. LIFT *** ALL ~~4(1-I • ~- II ~~’)FDS *$t*1 1 n 17 11 ’ ) I
O I. T1( ?14 1 —

(
~ L1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 j C T ’ 1~~~ ) H,

I r k W D , C V P w ,Q M )  L 1 n T 2 1 ~ ‘
I T F T ,, I 7 ’~

($ $4 * * * ** * ** * * * ** *  11181 L I N C A P  lIFT OUF TO THE WING — — —  
~L1 MAC I-’ NUM PF~~I iF~~.21° 1 1 . 1

O 1
CIAW P .A(JJ) CLAW*C KWB 1
C IA BCO (JJ F CLAW *CV RW L I C T 2 7 I 1  fl~(t AW~ = (LAW * (OKWP+CK -RW) I T R T 7 ” ? l
CIWPA P( JJ )= (LAW R

C I 11T2?~.)

C**********$****** L INF A P W ING— TAIL TNT . LI FT **$  A LL MA C I- ’. NI I U PFP S * * * *I~~~ CT ’ ~~~’-i

C ( ( r T 7 7 , .~~ ~ I-

IV = 2 I’F1227) 1:
L INFAR = 1 1 I~~T7?R’)
OW l = 0. 1IF1??~~1

CALL 11FT3 ( T RT,  81, (‘Ml, XDlT, G A M M A T ,  OWl , LINEAR, IV, Rl TWV ~~A H1,L1F T ?100 -
-

1 PM ) 11117311 )

FMD MW? F—CMW/2 . 1 IV T ~ 720
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T F (FMPP’W2.FC.C. ) FMIMW2 .002 11112330
CL 8~ WV = (CIAW*CLA I*CKW8*R !TWV*BT /(4.*PI*ART*FMO MW2 1 1TFT2340

I I * SP EF I SET L1FT2350
Ci AWVA (JJ )=C IAT WV L1112360

104(1 CONTINUE L11T2370
I = 21 L1F~~23 8O
I 1(J.1O.I)t.(P f Tc (6,U I, OIU1,Q2(57), CKTR, Q2 (58J, CXIII, 0?159),IIFT2I9O

I CLA T R , 02(60), CKW R , 02 (61), CKBW, 02(62), CIAW B - I TFT?400
C IIFT24IO
0 4 4 4* 4 * $ * * * * * * * * * *  LI”I FA P LI lT DUE T1 (“TAKES *** ALL MAC I- ’. NUMBIPS ***$LIFT?4?O
C4**************AI RCAO Y AVAZ IA R IC  FR7’M INLE T S/R ********s*************sL !Fi 2430

= c.o L ! F T? 4 4 3
r L A 1 0 C  11112450

• 
(1 C KST~~P .(F . 1 1 r.fl TO [j$3 $3 L~~VT246O
IF ( K I N r )  .11. 30 1 GO TI) 1188 11cT2470
AM IJ(’.C f- = ~~M 11112480
N~ M=1 ‘1FT24 90
CAL L 1r~LTF X (N’~M ,CL AI,Ct )BflN ) 1(112500

1IP~ CCNT INIIF L !FT2510
C(’~’A FL1=C .0 111T2520
(NAI L 2=0.0 1.1112530
C N A A F 4 L = 0 . 0  11112540
C NAiAR 2= O .O L IFr2550

(046 CNAR = (CNAMAC + CNAFI 1 + CNAAB I 4 CNAFL2 + CNAAB2 + CNABTI)*DPR 11F12560
CNAB PC =C NAR/DP R 11FT2570
CI~AP f l (JJ ) =C ? ’ 1AePD 11112580
CP~AN flS(JJ 1zCN4NAC 1TF12590
CNA F 1CJJ )=CWAFLI LIF”2600
CNABI (JJ)zCNAAB I ITFT26IO
CP~’ttF ?C JJ ) CNAFL2 1TFT2620
CNAR 2 (JJI=CNAA 82 11F12630
C”JA RT (JJ )=CNAB TL 11112640
IF(J  .10. 1) WRITF (6,FIP R UG ) LIFT?650

C LTFT266O
C LT1T2670
C$*4**4*********** TOTAL IINFAP LIFT *** ALL MACH. NUMBF RS *************ITFT?’5gO
o L T FT 2 S 9 O

CCSI = 1.- tIIT?70C)
IF II APT.FQ .3) COST = .750 11 112710

~r-çw = 1. ITFT272O
IF (!APW.FQ.3) COSW = .75C 17 F12730
rt AA w v (LATWv t !FT2740

C 11112 750
C CUMMY L1 F1276i

K FI XK = 1 1111277’)
IF ( (~~W .F0.0) .ANO . (KFIXK .GT.0) ) CLAAwV=0 . ) 11112700

C L I F T 2 7 9O
C 17112800

CN A = (CN(tNAC+CNABTL+C IAT+ (CLA TB+CLAAWVJ *COST+CLAWA *COSW )*DPR 11112810
C~~A *CNA + (CNAFL I + CNAAB1 + CNAAB 2 + CNAFL2)*DPR 11FT2 92f)
CLATOT (JJ)=CNA/OPP 11112830
(NAT = (CLATB+CLAIWV )*COST 11F12940
C tTWAQ( JJ ) CNA T ITFT2O5c)

C 11F12R60
r,$ 4, ,.,.4, .. ,.*.. CONTROL LIFT *** ALL MACH. NU’49ERS ******************L!1T2870
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C I T~~T2~~P)
SV~~P = C. p rrT7~~~’)

= C . ( ry 7q t ’’)
c.ei p = I T1T,~QI () ;~

= 1). I T r ~~~q 7 )
= C .1 1 rT ~~~c)~~ (1

C’ r’~. = p f r r 7 c 4 1

~r(  T C N T P L .~~C .1) 01 IC- 1050 ( r T 7 ~~~~~)

(A l  I L I F T ’  ( Pw ,  I A °(~,0 K W R ,CKI4 W , C I AW ,C NOW , S K W R  ,S l~R W )  ry 7o~~.)
I 2?
I F C J . CO .1)W~~TT1 (e,1) I, C I I I ),  02 (63), CLA TWV , 02(64), C(’~A , I I~~~12 O P )

I C7 (~~5I, ‘~XW ’ , 1)2 (66), SK~~W, 02(72), (NO W I

Cr TI’ 1f l t ~ 7 ~~J n 1 3  )~~
1 -

1O~~- ( 1 L  L I I TS( c ’ T ,IAWT ,C KTB ,C KBT ,CLAT ,CM)T,SKTR ,SKBT ) tl ~~T 31)1’)
I T n )’ )” )

T l I J . EC.I )W~~(TS (6,1) 1, 01 (11 ,02(631, O1~~TWV , 02(64), C~~A , L 1lT 1 1~~’)
1 02 1 c ) ) ,  SKIP , ‘)7(  561, SKOT , 02 (71), 1.NOT I T r T - j r )4 ’)

1O~~
) C ’ N T  7”J (JF I

C 1 T F T 3 1~~’)
r~~~~ $*~~ $* *t * *** * * * *  P IT C H I N G  MO MENTS AN!) C F NT E R S  (iF PPFSS U PF  $ * * * * * * * *s * * I IFT ’ ) 07 ’ )
C 1Ir 13 )~~’)
r********************NOSE ANP CYLINDER *4* M LE l.O*S******ss********s* ( 1n 1~~~-v-~ç)

C 11111100
IF (IT IIP. ’T.C) CC 10 1100 11 11 3 111 —

CPF~AT = 1. I1 1T ~~l21
A ( r ’ f l  = FF 11111130
11 ( IT~I .CT.4I AIIM) = FRI I TFT 3 14 0
!HAIn0 .CT. 0 .) 8100 = 5. ( T U T 3 1 ~~. ’) I
Ir(ALnr.IT. 1 .) 8100 = 1. I i01)[ni
A 1 .’.ll\ , = FA F ~ I ,~~T’I 7’) -

(I( 11N.OT . 4)  A F A F N  = FA FNI L I I T I1 c I) - -

j l (  T T ’ J .FO .’) AFA FN = FA FN1 LI FT ’l ) 
-

I ~( I’~I .~~1 .7 •PR • ITN .NF • 5) 10 TI 1070 1 01) ‘- ~~-)

1P’~C 1 = Pf ’t Y ( A F A F N , .9 78 , .O 9 O,— .009 ,.0003)  LI~~T 3 7 1 ”
cr~~c~ = Pfl IV (AFA FN ,.906,.421,— .045,. 0013) (7 r ~~’)’~~’)

C P P O J + ( C P P C 5 — C P R C 1 ) / 4 .* C A L O t )  — 1 . 1
C~ l~ lO P’)  1 ‘ FT  j

j r~-11 ( C oo l  P rt v ( A FA F N , .9 5 5 , . 2 95 , — .C21, .C000 1)  I
C P P r 5 = ~flL Y C 8 FAFN ,.93P,.498,— .00Q ,—.O02) 

( I TI ’( , ) -

C O P A T  = C P Rf l l , ( C P Pf l 6—CPR C 1)/ 4 . * (A I O0  — 1.) I T t 3 2 7 1
T F ( P M .F1 .1.I C R98 1 C P R A T  * 1.2 ( T~~~ T ) ~~~ (’ )

1000 CrNI 7’I I 1- ~~“ ~ 
-

Tl ( (1” .01. 4 )  GO TO Ic~~o I
VS RL V P I’ /CR ll* SREF ) $ J C T 1~~~( )

x r lp = IL1*( l .— V S B I ) / D I * C P R A I  L 1 C T ~~~ ?’) -

cc rr’ 1110 L 1 ~~~
T
~~~~~~ 0 

- -

l(’
~~’ CC~’TINUF 

L Y r 1 3~~4!)

VSRI VCLN/ (R 11*SRFF) I T ~~~T~~~’~ - (-t

xci” = P1 IS( 1.—VSP I )/flI*CPRAT l i fT 3 ~N 1)

(F C J .10. 1 I WR I TE (6,RUG ) p 1 r 13 3 7 ’ )
cr 10 1110 I ( 1 13 3 0)

l id f ONT (‘Jul I T~~
T ) ) ( ) 0

C I

r**4*4*****$*******N’)SE AND CYLINDER * * *  M .GF. 1.? * * * *$ *$* * * * * * * * * * * * * *~~~j l T3 4 (~~
o 1 ( 113473

HA 2 37 
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CA L l ~‘P VLP~ (RM ) (1113430
11 ? )  CC’N T I” J l ) F  11111440

X CIF’TL = 0. L1113490
j r( (PT( .FQ.C) GO TO 1130 11FT3460
III IT RIP.LF.O ) GO 10 1120 1 (113470

L T F T 348O

— ~~~~~~~~~~~~~~~~~~~~~~~~~~ .0(1.  1.2 * * * * **  BODY *4* B O A T — T A I L  $ * $ * * * ** * * * * ** * $ L( 1T 34 9 0
L 1~~~ 3 5OO

XCIRTI=o.62t91’)+p12/Dl 1(11151 (1
CC 1’) 113~) L1 1T~~’?O

112 1 C1”,T1!’J tj F lIrl3S3O
I (FT 3540

C * $ ~~~~* * $ * t * * * * * * *$ * *  ‘A .11. 0.9 AN!) MACH 1. *****‘, BOD Y *49(81—TAIL *****L11Tl56~)
C 11 1T35ô0

Y r I n r L  = PLfl* (fl1+2.*fl )/(3.*(t)1+0))+R12/DI 111T~~570
I~ C J .FQ. 1 1 W PITF (6,BUG ) L1CT1SP’)

ii”) CP NT I~ I( J F l I F T  3520
C L I F T 3 o O O
O* S 4* * * * *~ ’* *+* * * ***  S U R F A C E S  *4*  TAIL AND BODY/TAIL tNT . *** ALL M A C H  (‘~ J LT F T 3 6 I - J

r ‘
~ 

! FT ’ )6 2 0
T F ( ’ ~ ’- E P r C ~~~) .E Q . 2 )  0,0 10 1135 11F13630

1135 CONTI NUE L 1F T 36 4 0
C~ L1 PY O M N T ( O MT ,RO CT ,TR T ,Rr. T , R L 4 , BT A N S T , B A P T , B A P P T  ,XDIT ,XO1BT , 11111650

181’ S2T,PM) L1FT3660
xO lw = C. 11113670
x flPw = 0. 1(113680
11((’W.(”f.1) GO IC 1140 11113690
1F(~~A 1R rJ C 9).FQ.2) GO 10 1140 11113700

11113 710
C $ $* * s * * * ** * * ** * ** *  SURFACES 4*4  W IKG AND BODY/WING (NT. *** A L P .  MAC H M( l I~~ T 3 7 ? 0
C L1FT3730

CA L L PMCMNT(CMW , PPC W ,TRW,RCW,R15,BTAN SW ,BAPW,BAPPW, xCl W ,XD 1 PW, 11111740
1A 1~~S 2 W ,PM I L T F T ’ ) 7 5 0

11 4’) CC’~TT NIJ F LI r r 3?~~(1
11113170

C~~4 * * * *$ * * * * * * * *  C.P. OF INLET, ALREADY AVAILABLE FROM INLET S/R********t 1n13781)
X C P = O .O I 7113790
xcP=xrP l -

1 1 I KSIFP .FQ. 1 ) X CP = XCGDL 11113813
C 1 1 F T 3 9 2 0
C$**************** TOTAL CENTFR OF PRESSURE *** All MACH . (‘~UMBERS *****$LI FT3B3O
r 1 1 FT 3 R4 ~

11 41 ((‘NT T”JIIF II 1T3c~5(1
XCI = (CNANAC*X018+CNARTI*XDI8TL+CIAW *CKWB *XD1W *COSW+CLAW *CKRW * I IFT3 ’~6’)

1~’clRW*C0Sw +CLAT*CKTB*xOlT*C0S1+CU1*CKBT* XD 1BI*COST+C1AAWV *X01l $ ITF1I1 )70
2 COST .CIA I*XCPI/CNA*OPR U1138~~7)
IF C NW .ME. I I GO 10 2754 LIFT3900
RI X= PLS 4 Dl 1111)20’)
CA LL PMOMNT (DMW, BPC W ,TRW,RCW ,R1X ,BTANSW ,BAPW,BAPP W ,XUXW , 11 FTI 9IO

lxrx PW,A TNS2W ,PM) 11113920
x flfl= (CMANAC *XD1B+CNART I*XD IBTI+CLAW*CKWB*XDXW *CCSW+CIAW *CKBW * 11113910

lX flxMW*CflSW+CLAT*CKT9*Xflh1*COST+CLAT*CK8T*X (’IR1*COST+0188WV*~~flh1 * 11113940
2 COST +CLA I*XCP )/CMA *OPR I TFIIQ 5O

2754 (F ( NW .ME. 1 I Xt)11 = Xt)1 L I F I3 Q 6 O
= 24 11113970

1-4 1* 238
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III J •1~ • 1) W R I IF ( 6 , 1 1  I , CI (1) , 02 (7~~) , Xc i ~ , 02 (74), 
Y DIRT 1, 1 I 11398’)

1 c-? ( 7 5 ) , xf l  11, ()7( 70) , X”I , 02(77) , xlf l w,  02 ( 7 9 )  , xDi~~w 11 FT ~~~Qf lo

C L I 114~’00
C**** TCTAI 0T 1 (H I~’C, MO k 4 F P~IT (‘Nfl D8MPING C 1) E F F I C I F N 1  — A L L  MAC H N~~S. ****  L T ~~T40I1
C I IF~~4 20 -

(~~~~~ ‘) =( J . A c * (x c c n I _ x n i F 1 ) + c N~~B 1Ls (x c r . D I_ x c 1~7 T L ) Is npQ L T c T 4 ’I~~’)
C M A ~~

. = CLA I* (XC C,fl1—X(p) *flp4 ( )1~~~~~, ~~~~~~

f l _A T  = (C C I A A wV + C I A 1 * C v T B ) * C f l S T * CX C G n 1 — v f l l T ) +C L A T * r~~ST$CxPT*
l (Y C C .J ’I—XPl fl T ) )~~0P~ (~~~1TL , ) t - ~’

C~~ A ’~ = C.
( ‘A ~ = 0.

LtdT 62’1f)
C’ - .~~fl~~ T = fl~~
C I pw = c~ I
C’~C 0.0 (1T~~ 71) -

(IC’) T V  C’ - 4 .Ffl .”) Ofl IC 116C L ! V T ,13’)
C M ’ ~ = (cL~~w*cnsw*cKwp * (xCGo1~~xoIw )+C1Aw*C rSw *cKBw s(xCCr I—x r1 1Iw Js i~~~~C T , i - .)

l~~
”(’
~ L 11T~~.1C.’)

= (CLAW* CI’)SW *rKWB+CLAW *CCSW*CKBW)*DPR L T r T ~.!~~-~
X C T T = C~~lL.+(5.*PCT—3.*1C T )/!3.)/D1 1 1 1 1 . 1 7 ”
X ”1V~ = (Pt S+ (5.*PCW—3 .*TCW )/R.)/D1
C&.(’f l r T  2.*CL~~A .WV*COST* (XCGDI—XQTMT)* (XQTMW—XQTMT)*DPP I ‘~~~41~

”)
A PMYW = n~ W/2.+rIWs(PCW+2 .*TCW)/ (6.*(RC W+lCW)) L I~~

T4?
~~’

C I 1~~T / ,2 L 1
(** *  r~E T L~~(’N POLL CAM P IN G FA CTORS * ** ** * * * ** ** ** * ** ** ***$* * *S* * ** * * * ** b st  111 .??’)
r I

P K P W = .59 I T 1 T 4 2 / . )
IF I ~~~ .FQ.2) PKQW 1.0 1! 4?’)
IF C~~ ’Jt- .F0 .3)  P K R ’,. 1.41 1 VT~t 2~- ’
IF ( f\ t . .[ 0. 4)  °KR%.. = 1.65 I I I T /,) 7 2

CI Pb~ = PKPW *A ~~MVW * (1. +RW / (2.*DMW ))*CLAW*DPR/fl1 L IV T 4? e- )
116-’) (MIt ( M ( f l + ( M A T + C MA W + C pdAN 1( 114221

IP’’YT = fl’~T/2.+R T* (RCT+2.*TCT)/ (6.* (RC T+TCl)) L ! 1 T )~
P K P T  = ~~~C) I I 1 T4  ( (‘  —

11 ( ° NT .E O . 2 )  0 ( 9 1  = 1.0 LT 1 T ~~~?1
(F  ( 1~ 1T . F 0 . 3 )  ~~I ( PT =  1.4 1
(1 (F”TT .Ffl .4) 01(91 = 1.65 I FT4 ~4

C1~~1 = 2K PT *A ~T’4YT *Cl. +BT/ (2.*qMT) )s(CLA T+dLA AwV) *0cP/0l
Cl ~ = —1.*((LPW+Ct PT) I T  ~ ‘‘.1-

= Pw ~-/ ’ ) ) (-4 L T ~~~~~
/, 1 ’ ’)

I F ( S L ’ T.r P .C , T . I . S )  GP Tfl 1170

~~~ — 2 . * C C N 8 N A C * ( X C r D 1 — X D 1 B ) * * 2 + C N A a T L * C X C G f l 1 — X ? l P T 1 ) t $ 2 + ( C 1~~~~~V L T 1 1 4~~’)~
l .rLA T*rKTR )*CflST* (XCGflI_ XOhT )**2+CLAT *CflST*CKBT * (XCG~~1_X flt f l T ) .~*?+
2 CL (’w*r”cw*CKwR* ()(CC.p I—xp lw I**2 +cLAw *Cnsw *cKRw * (xcGr1—x019w )s*? L T ~~~4 4 1 i

1-CLAI* (XCGDI-—xCp)**2)*flPP
cr Tf l  ~~~~~ T 1’~ ’.,~~- )

Il”) (IMO = —2.~~(cNANAc . (xCnn 1—x o1B )ss2 +cNA BT1s(xCr ,n1—xrlpTL )ss2+ 1 T 1 T /.t.4~
l(rL~~T*rKTp )scnsl* (xConl_xo1T)**?+ cLAT*orsTscx~~T * (xccoI _ xn 1n 1Jbs ?+ !_ T r t 6_ -.c~
2 CL (’W* (flSW .~CKWP * C XCC,D1_Xfl1W) **2+CLAW *CflSW *CKBW *(X CGnI _ Xfl 1 flW) *t
-~ +CLAI * (XCGDI—XC P)**2 )*DPR I T  4~~~ ’2

11 -01 CCN IT”J (JF
TV C (C!~TPL.FQ.2) GO 10 1190
CCSF = 1. ( 1 t4 5 1’ .2

P X = j •  1 1n 14 S 1)
IF C T AP 1.10.31 (nSF = .866 LI F~~4’’’
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TV (IAQT .F0.2.0P .1A9T.FQ.~~) PK = 9.0 11114530
ir CTA PI .F0 .3) PK=0.866 11114540
IF C (891.10.4) PK = 1.414 11114550
PKK = I. 11F14560
IF C TA PT .F0.7) PK K= .866 1(114570
IF ((AP T.FQ.4) PKK= .707 1(114580
C HAT = ( C (A 1 * C KT R+ C LA A W V ) * P K K * ( R P - 4 1 1 — O 1 * X D I T 1 / R C T * S R E F / S E T * O P R  L IFT4 S9 ( )
CHPT = (ClAT*~ KTB +CLAAWV )* (RHL1— D1*Xfl1T) /RCT*SRFF/SET*IDPR 17114600
C”~ T =PK* (( CLAT*SKTB )* (XCGD1— XDh1 )+CLA T*SKRTS (XCGflL— 11114610

X~~lRT ))*flPR 1(114620
IFLALP=— f’IA/ CMDT (111 4530
(PDEC= (57.?06*CN11T_C?JA*CMOI/CMA )*DYMP*SREF/WMISS/67.296/144. 11114640
CL t~TPM=CN A + 57 .2 9€* C NDT* DE LAIR 11114660
A I P T Q M = ( W M 1 S 5 / ( O ’ v NP*S REF* C LA T RM) ) *5 7 .296* 144 .  11114660
OF LT P M =A LO T R M * D E I A L P  11114670
91(010 = .3~~ + .Cfl7*RM + .Q6*l1.—TRT**2 .5) ‘ T~~T45P’)
(I RE) = C000*CLAT*SKTB* (DMT+BT*PKRTO)*RNT)/(4.*DI) LI1T4600

I 1FT470(1
C~~44*4$***t-* (flMpflNtN TS rr DAMPING TERMS******************************** LIFT47L ()
C 17 114720

11PM 8=( —2.*CN ANAC * ( XCGO 1— XE) 181*421*57.3 1111 4730
TFPM B= (_2 .*CNABTI* (XCGPL_XD IBTLI**2 )*57.3 LI~~T4740
TERMC=C_ 2. *CIAT*CK 1B*CCST* (XCGDI_XDITI**2)*57.3 11114750
TF RM D = (— 2 . * ( C L A A W V  4 CLAT*CKTB)*COST* (XCGDI—XDIT)**2)*57.3 (1114760
Tc0MF=(~~2.*CL4T*COST*C KR1* (xCGD1~~XflIBT)**2)*57.3 11114770
11PM F=C_ 2 .*CIAW* CflSW *CKWR*(XCGD1_XD1W)**2)*57.3 11114780
TF RM0. =(—2 .*CLAW * COSW*cK8w*(XCGDI—XDIRWI**2 )*57.3 1(114790
TFPM H= (—2.*C.LAI* (XCGDI—XCD)**2)*57.3

C 11114910
C$ * * * * * *+ * * * * * * SY M N ET PICAI  C ( i NF IGU RATI CNS QNLY******* L’~~T4820
C*44$***** (r4p=CMQ MINUS WING CONTRIBU1ION************ LIV I4B3O

(NR= TIRMA + TE O MB + TF RMC + TF RME + T FRMH L1~~T4R40
C I T FT4R5O
C**************CNRETA=CMA MINUS WING CONTR (RIJTI CN****** I 1114060

T FPM I=CC I AT*CKTR*COST* (XCGO1—XDITI 4 C 1AT *C flS 1*CKR 1$ (X CGCl_ X t IRTIRI cT 4~~7)
1*000 (c~~4q~~fl
CN RE TA=CM A A + CMAN + TERMI 1 10 14 0 21

C**4*4*****CypFTA=C (~JA MIN u S WING CONTR(BUTION***** I (1142’)-)

CYRF I A = (CNANA C + CNAR TL 4 CLA I 4 (CIATB*COST))*PPR 11 1T 42 11
I = ~6 

1( 1 1 4 2 2 0

~F ( J •1 F • 1 I GO TO 1191 1(114210
IF (J.EC .l ) WRITF (6,127) I,CMAR ,CMAT,CMItW,C I4A,CM Q,CP’DT, 1111 4241)

I CIRD ,PKPTD,CMO L11149c0
W P ITF (6,00LL ) IIFT4Q )
W0T111 6,SLCM ) 1111497.1)
Cfl TO ii~~i ~FT492)

licO CONTIMUF 1(114920
CCSF = I. 11FT3000
IF (IA PW .E Q.3) COSE = .866 11115 010
IF 1 lARw .E0.2 ) PK=1 .C t IF ~ 5O20
(F ( 1 A PW . EQ .3 )  PK=0 .866 11115030
(F (1APW .F0.4 )PK ~~1.414 

1(115040
PKX 1. 111T5 060
IF (IAPW.EQ.3I PKK =.866 11115060
IF C IARW. E Q.41 PKK= .7C7 1!FT5070
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(1-8W = CIAw *PKV *C1 (W 9*IPHLW—O1 *XOlh) /RCW*SREF/SEW*DPP 11115080
( 1- OW = CLAW *SKWB* (QIP(W—D 1*XDIW)/RCh*SRFF/SEW*DPR [(115090
C LO T~~V C 1A 11.V*SKWB/CKWB*57.296 11115100

= PK* (CiAW * (SKhB* (WC C,flj—XD1W)+5Kp .W* (XCGOI—XD1PW ))+CIDTWv* Il ITc ill
1(YCC,rI— xr1 T ))*DPR 11115120
rrL A( p =_ C -~~ ,C*qrw 1(115130
C P f l E C = ( 5 7 . 2 c 6 * C N D t .~— C N A* C Y 0 W / C M A ) * DY N P* S R E F/ W M T S S / 5 7 .2 9 6 / 1 4 4 .  L I FT 5 1 4~’)
((A TPM=CNA + c7 .216*(NDW*DELALP 1 (11515’)
A I P T p M = (~~A IsS/(r ~v~~p*c0 F F*rLATQv))*57.296*144. 11115162
rFI T~~

M = A I P T 7 1 - ’ * f l FL ( ’ L P  11111170
((t.flfl r T = *Ct flT~~v*S1 ((,R/CKWB*DpR*57.296 1111510 (1

=- .~~6+ .Cfl7*PM+ .O6*(l.— TR W**2.5) L11151q 1
01(010 .‘(-+ .007*PM+ .064(1.—IR T**2.5) p7 1 1 12 0’ )

(1°C = rP-~* (C1 Ak *SKWD* (PMW+BW*PKRwD )*PN~ +C1D1wv* (OMT+0T*PK PTD)* 11115210
1P~’T)/(’ .*fl l) 1(115221

I = (1152’2
IF (j.f(I.[) 1 -’ — (TE (6,127) I,C MA B ,CMAT,C MAW,CMA, CMQ ,CMDW , I.I~~1~~’40

1 ClFr ,PV PT O ,CMO L1 FT~~?5’)
C I

11 51 C O N T INU E (111527’)
AL OM A X=O .5*SQRT(CNA/C P.CON) I TV T S ? fl fl
CL OPT=SrDPT( (NA*0000N I 11115291
C3=O3SV 11115300
P F T I J P N  L11T~~~10
EMr) 1T FT 5 323

SIJPPr~I J T T ~- F L I FT1 (APt ,SE (,TRI, A TN S2 I,BA R I , A IC L I ,T HK PI ,X I N I , S L F I Q , I (‘l C-1 l’~
1 9151 E, C.’”~,flFLN ,CIA I ,P M I I

(nMMr’~J / r P G /  I (V ( ( ’2 ) ’ )

1 Dl , THE IAC ,FINE ,RS ,R1 ,9LI , 1 (11024’)
2 XCVI ,XTHFIT ,XBT ,RL3 ,ITN ,AMAC W , I ‘F~~1C’ ,~
3 8~~A C T ,THKRT ,THKPW ,RLIA ,!B11 ,A TCT ,
is (‘TOW ,DML ,ITSECT ,TWSECT ,RX IMT ,PX (NW , I I~~IC~~

7)
5 P1A1~~ T ,BTA E’JSW ,RCW ,FLTSF W ,XIFNW ,FLTS1T , 1(110000
6 XL r I T ,QPATF O ,ON ,OE ,03 ,RCT , L I r l O O C ’ )
1 NW - ,TCW ,TCT .81 ,RW ,A PT , I T r [ ~~~~ r.)

8 A PW ,TR T ,TRW ,SREF ,D8 I ( C ~~~1) 11)

Cf l H MP / x x x /  AI C 6O( 301 ),A IC6IC 301) ,CNP66(90) ,CN067 (42) , 1 (11 2 1 2 )
1XS ° 46(2€),8N 147(28),AN I4R (30),ANL49 (30) ,SKK17 (95),XAC7R(?12), I1 1 l C I ~~0
2xA C 71 (2I9),x80018(85),XA C21I (SC ) ,xAC2 8(17fl ,XAC291 (6) l. T~~~l’)1~~~

-’

CCMM rN /AA/ C P37AL (4S),CP314A (45),CP27AtC45),CP2148C45),xrPB~- N (361, L I I  IOV-1
4XCPPPP (36), VC074 (133),XCP64 (45),X0P65 (46I,XC P7S (1’3),CN A?1 C 9’ )- ), Lt flfll~-’)
SC I’JA22 (7F),C ’A 23 (105),CNA24(7 7 ),VOLRA( 78I,EKFRB(34 ) L! 1 I0l7~
A ,CNA7’ ( I5?),CNA7I (152) 1 (11 0120

CrMMC’N/111/  11110192
1 A TNS?T ,ATN S2W ,SFW ,SEI ,OMW ,flV T , (I ~~I0?~

)1
2 P14 ,P15 ,AI PHAR ,RITWV ,IA PT ,IrNT Pt , ( I~~ 1f l ’ 1O
3 02 ,°12 1111222 0

CCMMP N/AF P . 11/ L ( F 1 0 2 32
I A TNS 41 ,ATNS4W ,R1ANA ,RAR T ,PARW ,PAPI , 1 11 1024 0
2 1-tA PW ,BAPPT ,BAPPW ,BETA ,RFN ,CFT , I T112250
3 CFW ,Cfl9 ,CFB ,CNA NAC ,C IART ,CLAT , I 1110’H)
4 C L A W  ,C lT V  ,C KWB , C K R W  ,CI(RT ,C KT R , t(~~1 0?7’)
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5 CLA T bV .1) ,DD ,0D2 ,DPR ,DHI , 11110280
6 FAIN ,F ,FL ,FR ,PI ,RLO , 11F10290
7 P ( O P  ,RR T A NA ,SLETR ,SLEW R ,STSREF ,SWSREF , I 1110100
P 5KRT ,SKTR ,SKBW ,SKWB ,TRTPI ,1RWPI • 1(110310
9 (Fl ,TANST ,T~ NSW ,TANS4T ,TANS4W ,TANS2I , 1IF10320
,~ TAM$ 2W ,XD IB ,XD1BT ,XDI I ,XO1W ,XNIC MR , IIFIO3IO
P X N L C CP ,ACT ,ACW ,X NLCL B ,RODYL ,TAT LL L1F10340
OIM FN SI O1-’ X ( 3 ) ,  N I N V (3 )  - L1F10350
r(MF~~SICNI T8~~1E (14) 11110360
0181 1(U~ KAP ((11 0370
(818 T~~~L F /O . ,  1.57, 1., 1.57, 2., 1.57, 3., 1.246 , 4., 1.040, LTF 1O3RO
I 5., .QO, 6., .80 / 11110390
rpo = 57.2958 LTF1O4O’ )
J=i 1(110410
CON I = 8p f*~~FT/(rpp*spEF ) 1(110420

= 1.0 11110410
IF (PM .EQ.1.) (‘0 10 12C L1F10440
X l i )  = IPI L (110450
X (2) = ATNS2I LTF1O46O
X II ) = PAP ! 11110470
N V A R  = 3 L1F10480
K ! NV ( l )  = 4 11110490
N I NV ( 2 )  = 7 11F10500
N INV I3 ) = 10 11110510
IF C PM .LT.1.) GO 10 100 L1F10520
TF (RAR !.GT.7.l X(31=7. (1F10530
CALL FA STF (NVAR ,NINV,ATC6I(LJ, X ,AICLI ) 1(110540

CO TO 105 1(110550
1CO CONTINU E 1(110560

IF (PAR T .11.7.) GO 10 101 1 (~~1057’)
1 (13) = 7.0 11110580

1C 1 C A LL FA STF (NVAR ,N (Nv,AIC6C(1),X, A ICII ) 1(110590
1C5 ((‘MT TNUF (1 110600

IF (eAR l .11.7.) GO TO 130 11110610
(F (PAP ! .61.10.) 60 TO 110 11110620
8(011 = A!CLI+ (.38—AICLI)/3.*(BAR I —7.) 111106 )1)
Cc TO 130 11110640

110 A I d  I = .-38— .029*f BAR! —10.)
CO 11’ 130 11110660

120 0811 L(NF( 1, A T N S 2 I , T AB L E( 1) , A IC I I ) 1( 1 106 7 ’ )
130 C LA I  = A (Cl1*CON 1 IIFI06P’)

= ATAN (THKRI / (XINJ+XINI )) 1111069’)
III ITSECI.NE .2.OR .BART.NE .BARI ) GO TO 131 11110700
11-10K = THKRT * ROT LTF L O 7 IO
R A fl ( = THTCK/4.+ ((RCT/2.)**2)ITI-IICK LT1I072 )
RAI )IP = SQP1(RADI**2— (.25*RCT)**2I (IF 10733
TPRIME = THTCK/2.— RADI+RAO IP L( F1074(1
OPEL = ATAN (TPPIME/ (.25*RCT)) LI1~~’)750

131 CONT I NU E 11F10760
IFI IWSFCT .MF.2.OR.BARW.NE .RARI ) GO TO 132 11F10770
IF 1 MW .EQ. 0 1 GO TO 132 LIFIO7RO
THI CK THKRW * RO W 11110790
P801 = THICK/4.+UPCW/2.)**2)/THICK IIFIOROO
RA DI P = SQRT (RADI**2— (.25*RCW)**2) 1111081-’)
TPRIM F THICK/2.— RAO I+RADIP 1T F 1 0820
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COIL = ATAN(I PRIMF/ (.25+RCW )) 1 (110030
1’? CCNTIN[IF 1111004 (1

(FI N = rpq*DflEL /Cp S (SLFIP) 11110050
IF (PM .(E.1.) 60 10 160 I 1110960
IF (PM .tT .1.0) GO Ifl 16C ~(F ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ GO 10 155 1(110990
IF( P(~.FQ.1.C) GP 10 160 t 1 F i0 °~~”
PIV AL = 8151 1 11111)201
I F(PTSLF.G1.1.O ) GO TO I4C 11 1 1 ) 91)
CALL PL TNF(6,7,C~’0 66 (1),f)FLN,8TVAL,CNR) 17110920

Cr iT’ 1~~fl t l1i’ ) ’~~~(1
IL )  P1V AL = 1.OIBTSLE 11110’-i4’)

CA LL PLINF (6,3, 0MP67 (I),PEIM,BTVAL,CNR ) I Trl0’)’~”
1~~’) IF 

(( NP .r;T.1.0) CNP=1.C I (~~1c)96 0
O LA f  C1 Af *CN P IIF1D°70
(0 IC 160

— 1~~5 CONTINUE I I ~~109°~TF (PM .(IF.1.C.AND .F W .LE.1.65) KM = .35+1.* (PM-1.) ~ I~~11rl°3
IF ( P M .61 .1 .65.ANC .RM .LE.2.1) 1(M = 1.0 L T F T 1 1 I O
I F I P M .C1.2.1. AMP .P M .IF.3.651 KM = 1.— .515*(RM—2 .1) l T ~~~11~~~2O
(F(RM .CT.3.65.AND.RM.LE.5.0) KM = .2— .148* (RM—3.65) L I1l 1 )30
IF(PM .GT.5.) KM = 0. I 1111040
1 ( 8 9  = — .74684.2463/ARI (111106’)
C IA I = CLAI* (1.O+KM*KAR) L I1 I I O C’ )

(6’) CONTINU E (1111)70
O FTI JPN 1 (11109’)
END I ~~~lI~~~ -1

cu,o pr’uT I~.JF M AI N S
C M1IV .1~~— OG S M P.1(.MCPf1NOUGH F 1 Vf E~3(fl 10/18/73 “ANSI’)?-’
C SIIBt~flUT T~’F M AI M S PFPFOPM S THE SE F UNCTI ONS AT THE START OF F ACI-~ 

v
C P1-AS 1——
O C I) PUTS INPUT PHASE OA IA INIC WORK ING L0CATICI~S ‘ -~ ‘ S f l  ~‘~‘)
C (2) PFPFORMS 1~’1T IAL IZATIO N OF CERTAIN VARIABLES

C 3 )  CONTROL S ITERATION TO FIM) CRUISE PAMG F WHICI- EWHAIIST V
c flili A T THE FND OF THE TRAJECTO RY ‘~ - ‘- S’)2~~1O (4) PUTS TABULAR DATA INTO TABLE LOOK—U P ARRA Y S
C C S) CONSTRUCTS CL IM B SCHEDUL E FOR CLIMB PHASES IF Mp~4r,FN= [
O (6) CA LLS OUNCE K TO IMI tATE INTEGRATION OF EA CH PHASE
C M~~~j~~~5 PrTURNS CONTR OL T(’ STOATA AT THF END OF THE LAST P W A S F  ~‘-~~~S )  1?”
C INPU T GINIRAL D A T A  STOATA MAIN S 0101/ V ( ’ 4~~) j 3 )

(r V ~1fl t - J ,raliuo , K FA IL
CCM MrN/NFWVPM / VPM1O2CJO2) “~~~cn 1s )
1l~U JV A1 E(~JCE ( VPM1C2 (l), DA LP IN )
COMMON /PPuN0P/ PPNG (201, R tJF23(23 ) ‘-1A~~J S 1 ) j ’ 2
Cc~ M nN/cIe1K/c ((Iono )/8cr)RLK/LTMEl(2o) , L!NF2 (20)

C INPUT GEM FOA L DATA NAMES “ A” S f ll Q l

FQU7VAI FNCE f- ’ A N J S O ? f l ()
I CV I I I,  C II 1)), (XMACHI , CII 2)), (GAMMAI , (II 3 )), ‘~‘~N5 O ? I 0
2 (ALIt, CII 41 ), (TIME!, CI! 5)), (RANGE?, CII 6)), ~~~çj ’~~ r’

3 (MOPT , C II 7)), (WI!, CI I  8 ) ) ,  ( M X S T E F ,  C I I  9 ) ) ,  M8N JS023)
4 (OS TART , CII 10)), (DM!14, CII 11)), (FREE, C II 12)), M~~JS0?41
5 (FPRFAC, C II 13)), (DELMAX, CII 1 4) ) ,  (DAIPH , C I I  (1, )) ,  ‘~A N ’~O? ’~’)
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* (DALPH , DFCO( 1)1 , MAN S0’60
6 ((ALT , C1 ( 16)), (OMACH, CI ( 17)), (OCFN , CII 18 )), UANS O27O
7 (CVC( , C(( 19)), (DHCL, C II 20)), (NTRYS , CI ( 21)), MANSO28O
8 IJPD INT , CII 22)), ( S A V E , C II 23)), (IPRNI2, CII 24)), ~ANS0290
0 (“)STfl , CI ( 25)), (RE, CII 261), (NIPHAZ, CI! 27)), MA 5.JSOIOO

* (N CP I-A1 , C I I  28)), (NO PHA?, CI I 29)), (W000P , CII 30 )), YA P~S0111
1 I FSTAP 1, III 31 )1, (AEX I TI , Cf 1 32)) , (TVAC I , CT! 33)), ‘~A~JS0320
2 (1 (150 1, C I I  34)), (WPROPB , C II 35)), IWPROPS, CII 36)), ~A NS0~~3O

(A FXIT S, C1 ( 371), (IPPOPI, CLI 38)), CR101 , CI! 39)), UA’~JS’)34’)
4 (TVACUX , C1 ( 40)), ITVACMN , CI ( 41)), iNSETS, C II 42)), ~‘A N S 0 3 5 0
I ( S P O F , CI ( 4 1 ) ),  ( XTHRTL, C! 1 61)1, (YISP, C II 81)), M - i N S 03 6 0
$ (1 TN0UT, C I I  45))

E~~U [V A t  FNCF ~~AN 50300
1 C Sr-~AC H 1 , C I I  101)), ICLALF I , CL (121)) , 8Nc03~~

)
$ (SM ACl-~1, SM ACH ), MANS )4r)3
2 fS~’2CH2, ( 1( 1 4 1) ) ,  (CIALF2, C1(161)), V ANISO4 (O
3 (SMACW 3 , (ICIPI )), (CLALF3, Cf (201)), W8N50420
4 (SMACH4, ( 1 ( 2 2 1 ) ) ,  (CLALF4,  C I (2 4 1) ) ,  MA NS’ )4 )0
5 ( S ~-’8CH5 , C1(261)), (CLALF5, Ct(281fl, MIINSO44O
6 (O~’ACPI, CI1302 )), (Cool ,  C I (32 1 ) ) ,  ~ A MS 04 6 0
7 ( DMACH2 ,  ( ( - ( 4 2 2 ) ) ,  (C002 , CX I4 4 I f l ,  M8 N50460
O ( O M A C H 3 ,  C f ( 5 4 2 ) ) ,  (0003, CI(561H, M8N5047()
9 (OMA(H4, C 1 ( 6 6 2 ) ) ,  (CON,, C I(6 8 1) ) ,  MAN SO4 RO
* (CI~ACH5, 01 (782)), (0005 , CI(801)) MAP.150490

C INPUT PI-AS E DATA S Tt J ATA MA INS DER IV M 4’JS0 50 0
COMMON/P I0LK/P~~(7C )/IPRiK,IP (lC)/P5BLK/PS(70,20)/IPSBiK/ 1 PS (t0 ,20)MANSfl5IO

— C MANSOS2 ()
C IN PUT Pl-ASF CAT A NAMES MANSOSIO

F C(J IVAL FMCE M A N S O 5 A O
I I X MA CHF , PT C I)), (ALTF, Pt 1 2)), (GAMMAF, P 11 3)) , MANSOSS’)
2 (101-851, P l C  4)), (TTQTAL, P 1 1  5 ) ) ,  IFVALUE,  P11 6 f l,  “A NSOS6O

CS 1~~P~~, P 11 7)), (AIPMAX, P11 8)), (AN 7MAX , Pj( 9)), UA ø~Sfl670
A (DPPP’IT , P J I  10)), (C-ANT , P11 11)), ICT O PT ,  P l C  1 2) ) ,  W A l~S0 c P0
5 ( C,pOj , P L C  tIn , (6KG , P11 14)), (GKVCRU, D II 15)), MA N S O 6 0 0
6 11 (011CM , D E C  21)), CYP I TCH, PT C 41)), ?

~‘ANS06’)O
7 (1 11PM , IP ( 1)), (NAERO , IP ( 2)), IIPTYPF , IPI II ), “ANS 0~’-10
8 LMCO FS, IPI 4.1 ), I MHGEN, IPC 5) ) ,  ( ( C O NT , IP(  6 ) )

0 WOPK (‘.10 COMMON STD4TA, MAINS, DERIV, OUT PUT
(CMMON /CFLK/C (400)/O(JTBLK/PAGFR(12,50)
FC (JIVA ( ENCE MA N S 0 6 1~)

1 (PC , CC 1)), IQ, CI 2)), lOS , CI 1)), ‘~ANS 1)f-.f-0
2 (OP AV , Cl A )), (GRAVT , CI 5)), (GRAVN, CI 6)), ~~~ ‘SOl ’ 7 ’)
3 (TWCc ~, CC 7)), (THR , Cl 8)), (IHRQ, CI Qfl,
A (SSV , C I 10)), (RHO, CC 1 1) ) ,  (PRESS, CC 12)), M ANS’)60’)
S IVT5( , CC 13 )), (TEMP. C( 14)), (ALPHA , CI 15)), V 8 .~Ic ( ~ 7O?)

6 (XMAC I-4 , Cl 16)), CCDO, CI 17)), ((LAOS , CC 18)), MA N S O 7 LO
7 ICL AI F, CC 19)), CF , CC 20)), (WF , Cl 21)), “ANSO7~’)

P (SF0, CI 22)), (TT4, CI 23)), IAP’lZ, C (  2 4 ) ) ,  “AN S O 7 ~~’)
9 (M iX ,  C I 2 5 ) ) ,  (M ITER,  CI 26)), (NBOtDST , CC 27)), 4ANS0740

* (MSPHAZ, Cl 28)), ((PRINT, CI 29)), (RSAVF , Ci 30)), ~~A N S f l 7 5 )
1 (FTA , CI 31 )), (TSAVE , CC 32)), (XTOL, CI 1 3) ) ,  “ ANS 076’)

2 (NERR , CI 341 ), (ERLIMT , Cl 35)), INFQ, CI 36)), MANSOT 7 ’)
3 I I PONE, CI 31)), (NDONF , Cl 38)), (ERIOG , CI 39)), ~ A M S O 7 P 0
A (NIAD, CI 40)), IJSTEP , CI 41)), IITOL, CI 42)), MANS O7°’)
S (TMAX , CI 43)), (DELI, CI 44)), (KSUB, CI 45)), MA~’JSOR10
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7 I~~KK , CC 56)), (INDEX, CI 57)) ~AN S1Pi0
E0 U 1V 8 L F~J(F

1 I TOUT , C C 50)), (( ~)~ : $  , CI 59)), (NPHAZ , CI 60)),
2 IS (NC ,AM , C ( 73)), (COSGAM , C( 74)), (OALP , Cl 7’~)), “A NS )941 -

I ( V M A S S ,  Cl 76 ) ) ,  (0fl~~l~~-~~, CI 7 7 ) ) ,  I O EG RA C ,  C C  7M) ),
A (TVAC , CI 791), (AI X I T , C (  80)), IX I S P , C C 91)),
5 C A C C~~, C I 82)), (‘,~~rT , Cl  8 3 ) ) ,  (XNCW, Cl 04)), M~~ 5( 1P7’)
6 C W P ~ , CI 05)), (WEMP IY , C ( 86)), (NPAGE , Cl 97)), ‘~~~S~~~q’)
7 (NOIT , C I 88)), C~~- ( N F S ,  C C  8 9 ) ) , INCON, r (  9’ l j ),

0 ( ‘.I~ lA p , CI c’l)), (R ~~G l  , C (  p2)), ( NT RY ,  C C  ~~~~~ Y ANSOPO1 )
c ( A t T MA ~~, C (  0 4 ) ) ,  ( \ M ) ( , C C 95)), (HOLD, C C ~T~~~~~ ) ) ,

* (T S V I L ) ,  C li ii )), (STLUCU , C (t 41))
C f~’TFGPA T (flN VAR l A1Bt E~ S1~ ’A . rA MA INS r)FRIV , CUTP (J T A A P~JS0Q~~()

P181*0  ~P P I V 1  ~~A N S 0 9 4)
Q F t. I *9  XSV I IC ) ~ 8NS O°5’)
rrMMpN / P~ ~t ~ /XI 10),x1-flT l 1~~) ,X P~~j ‘.h l ( l O )
E C t J T V A I  E ’ . C E  A A ~JS’ )q7 ( 1

C ‘1 1, x ( 1) )  , ( ; 8  M - 4  X C 2 ii , CV , ~ ( 4 ~~~~~~ ~
2 (A l T , Xl 4)), (P  , X I 5)), 1W , X l  6 ) ) ,
3 (VI, XI 7)),
4 (6001 , Xf)OT(211, (VOOT , XDCT(3)), MA ~~c l~ )i r)

S 1 1-DOT, XD OTI4)), (PUl l , XDOTI5 I ), (WOnT , XflOT(6 )), ‘8MS1020
6 (VIDO T , XDOTC7 )) “ANSIO3’) -

C ATM PSPf4FRF SIFIROITINE C i ’~~4~iNi C AT!O N flERIV ,S TC A T A ,M A Y ~~ “iY~~~()4f)
CCMMf~N /ftI R RLK/ A L TA , TEM PA , RHO , PRFSSA , SSVA , ~~NS 1 1c’)

1 V T~~CA ~~~~ ~~~~~~~~~

C ~4ANS1fl7’)
COMM ON/TRA JX /C FP ,(FROP ,XMA CHP , AIPHAP, IMODES, I N!), 0L1M214) ‘ANSlIRI 

-
-

C I M F N S I O N
1 YI5P( 2’ )) ,  X T H P T L ( 2 0 1  , ‘ A N S I I C ’
8 ~~ITC 1I2 O ), YP (TCHIZO), V A ’ c I L 1 ~
0 01(0(4), STIU (20,6), ISV I12 )
CIMF K S ICN HCLS (21), H PJTA(1 ), VC 1A I3 ), SMACH (20,1O) 8~ S 1130

C -
~~-~~~~l S 1  ~~4~ ’

C M~~”S1I5 )
C “ -~t ’~S 1 ! ~~~~

9816 CON T INUE ‘— 1 A ’ 6 1 1 7 1
C - u - ’ i c , 1  1~~’~
C*$ * *  CINT R1L IS P E T U R N E D  TO u i S  PO I N T  AT THE EM) OF FACH PH 8S1****t**~~~~~S lI Q n H
C COM PIJTE SPECIFIC RAN GE AT THF r~o OF THE CRUISE P H A S E  ( F T / I D )

IF ( NPHA ? .1!). NCPHA? ) flP1 )b~-= V*COSGAM IAB SI WOCT+l .F— l 1)
1 /6076.115

C “ ‘ l ’!S1~~ ? ~

PPN G IM P HA7 )  = P
C TFST FO P CCMPIETICN OF I A S I P~~A SE OF TRAJECTO RY

f F(  NPHAZ .11. NLPHA Z I 10 200 ~~~~~~~~~ ~~~~~~~~~

C PRINT TABL E B O UTPUT A T  Tl~ FND OF THE T R A J E C T O R Y .  “ A ~~S i 2 7 r 1
NOUT=0 ‘A - ~~Sl2QC
CAL L OUTPUT
NI 1M FS=O ‘i A- ’;13r~-)

C IF ITF RA TT I1N TO SATISFY F(J FI E X HA LS T 1 O N  IS NOT UNI)ER WAY , PE~ J w ’ J  MA NS I 3 10
C CONT ROL To ~TCA T 8

IF I NI IFR .EO. 0 ) K~- AI ’ =50 “ -‘~N S 1 3 3 i )
IF ( NL TFR .EQ. 0 ) PF1~ J~~N 

M~~~S1 4 4 1)

C T~~ST FOR ITFR AT (OM CONV FP~~ NC !-.
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ITPNC= ( W—WEM PTY )*F)RDW MANSI36O
IFI 8851 00MG) .LF. P101) GO TO 110 MA ’-JSII1O
19 NTDY .11. NTPYS 1 GO TO 120 MAM SIIBO
1FA 1 1 = I  MAMSI39O

11 0 N 1TFP=O MAF’1S140’)
EP OIM T= 1 UMJ51410

120 CPNTIPIUF MAN S1 42O
cr t IC  1=1, 7 - MA’.J5143 ()

1~~0 XP P TM I (I )= X SV C I ) MAN S 144(1
NPHA7 =~‘CPHAl MANS 1450
P M C  I= PI -GI +00MG MANS 1460
(1( ~ N(I .01. (1. ) GO TO 136 M A NSI47 D
NX = NX+ 1 MANSL 4BO
III MX  .11. 2 ) 0-fl TO 136 MANSI49O
IF I LINO IJI .ME. 0 1 WR ITE 1 6,1351

(35 ~TPMAT (// ‘ FPPflP DETECTFr) IN VEHPER MAI NS SUBROUTINE. VA R I AB LF MAN S IS1O
*I EM 0-T1- CPU !SF LEG WAS NE GAT IVE ON SUCCESSIVE ITERAT ICNS ’/ MA’.jS1520
* ‘ FAUL (JRF WAS PROBABLY [hE If) INSUFFICIENT FUEL’ ) MAN SI53 (1

CALL  F090UT M8N5 1 541)
IF C g FA ZI .GT. 0 1 RETURN MA ~4S 1S5O

136 CONTINUE M8N51560
wPq=w—wFMPTY MA~’S 1570
I F I LINOUT .ME . 0 ) WR I TE 16,140) DRNG,DRDW ,WPR,R~ GI MANS1500

140 F0PMA TI//’ 0 RANGE= ’,FIO ,Z,’, DRDW ’, F1O.5, ‘ , W—WFMPTY= ’,F9.2,MANSI59O
1 ‘ , RMGI= ’, F10.2, ‘NM! ’ // ) MANSI600
CO TO 210 MAN SI6IO

c M8NS162 ()
C MANSI6 I( )
C MANS 1640
C M A NS I 66 ’ )

F MTP Y ~ A 1”1Sl M8P451660
C M A T N E 1  IS ENTRY PO INT FOR CALLS FROM STOAT A AT THE STA RT OF TP~~J.~’AN S1 67’)

NX= 0 ~‘1ANS1580
2C0 NPHA7 =~ PI-4A 7+j U8N51600

C MAN S 1 7OJ
C PUT XPP IM I ARRAY INTO X ARRAY IN CASE THiS IS THE FIRST PHASE ‘~iY’~S 1 7 1 O

210 CC’JT !NI-J F ~‘ANS17?0-. 
- On 2 l~ 1=1,10

215 X C I  )=XPR TM 11 I ) ~AN Sl7 4ic NANSI 7~ O
C PUT P H A S E  C A T A  INTO WORKING L O C A T I O N S  MA N S I 7 & ’ )

Ofl 220 T=1,7C ~A N S 17 73
22(1 P 11 (1= P5 (I,NPHAZ ) N S 1 7 °~)

CALP ’-~=D A L PIN U8NS179 1)

A(PTFS= aBSCAIP M A X )  /DEGRAO MA ’.j 518 11)
IFIOAL PI- .GT.AL DIFS) OALPHzALPTE S
CO 230 1=1, 10 ‘ 8N61020

230 IP (I)= IPSC I,N PHAZ ) M8NS 1~~10
C MANS 1840
C IN IT IA l YZE PAT H ANGLE TO ZERO VALUE FOR CRUISE PHASF I!CONT=13) MA N S IRSO
C AL SO IN SUR F THAI SUSTAINE R MOD E IS ZERO (THROTILEABIE) FCR MAN SIB6O
C (R~JIsF AND TRANSItION PHASES. MAN SIR7O

(El ICONT — 13 ) 233, 231, 232 MA’ S IRPO
211 X PPIM II2 ) 0.fl0 MAN SIR9O
212 MCCES=O MANS I900
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t 
H

23.3 Cf’f’ITTNUF MA N S I9L ’ )
C M AN SIO 7O
C CO flNCE—PF R— PH~.S[ II~TTI A L I ZA T (fTh CF CONSTANTS MANS IRIO

T IAVE = TLM r MANS19 4r)
R~~AV E = P /6076.i15 MANS IQSO

MA NS LO6 ( )
Ip ’,flUX=O MAN SI97O
TrUT= 0. M ’~NS1O~~

(
~

TF ( ~LP~~~X .F~~. 0.)  tA L PMAX= 10 .  ~~~~~~~~~
I’ t L PM AX = A I P’.~tX/ fl EG FAO U8\ 1 5 2 1) 0 )

III AN7~~AY .EQ. 0.) AN ZMAX=3. MA NS? flIO
C Tr~- I T l8L 17r TA PL E 1 00K—UP INDICES

N~ 250 1=1, 12
250 ISV ( (1=1 ~ 8NS2040

CUM PSL II” (DUMDUM) u’~’.JS2~~fl
FT8 =CA ~~TfPCC PA D ‘~ NS2~~ -1)

C ~ AVF TP~~J. STATE AT STAP T OF FIRST ITERATI VE SEGMENT ‘ANS20?~
111 N PHA 7 .NF. NC PHA 7 .flR. NTR Y .ME. 0) GO TO 270 ‘~8NS 3001)
Cr 260 (=1,7

2~ fl XSV( I )=XPPIM I(I ) MANS2 101)
210 CONT (NUF “AN S2IIO

TEl TPHASF .EQ. 0 1 TPHASF=1.E4 ~ ANS2i?i
IFI TTOTAL .EO. C 1 TTOTAL=l.E4
T MA~ = AMI N LI TPHASE +TTMF, TTC1TAI) MAM S2I6O
TTOL = AMAX I ( TMAX*1.E—6 , 0.001) M A N S ? L c Q  -

THP=O .
ALPI-A=O. HAN S2L 7O

— TVAC=0. ~ 8M S?1R0
X ISP=O . M A ? . j c ? T ( ) 2 - -

SFC=O. MA PJ 52 2 1) f l
WF= 0.
114=0. ~ANS?2?0
lMnrwS =MrO ES V A ~~S 22 3O
CAMI1Lf l=0.  ua.~I c? ? 4 0
A (C I-I=0. ‘— ‘ A ~ ’S ? ’

M~~~j 5~~~~~ fl

- 
- Tl-’RQ=’). MANS2~~70

C -

0. 01- EC K FO P LEG AL VA LUF OF MAF RO
~ F( MA IPO .0-1. 0 .AND. NA FRO .IE. 5) 0-0 TO 290 M S ~~~~~
IF ( L (NOUT .ME . 0 ) WRITE 16,280) NAERO , NPHAI

2P0 FO RMAT( If’ MAF RP= ’,12, ‘ IN PHASE ’,I3 I MA
~~~?3?)

~CCO CELL FPROUT M8 .4S2j30
IF I KFAII .GT. 0 RETUR N M 8 N 5 2 3 4 1

C M -’NS ?3~-~
29!) CONTINUE TMAN S ? ~~~

C CR~’P W FIG HT IF REQUESTED MANS 23 T )
T IC NP 1-A7 .ME. NDPHAZ I GO TO 3C0 ‘JS71~~)
W=W—W DR OP
XPRIMI( 61=0.00 MAN S ‘400
XPR T MII6) W MA N S ? 4 1

300 CONTINUF
C ~ANS243 )
C COMPUTE INITIA L INTEGRATION STEP SI ZE AND FIRST PRINT—rUT IIMI

DFLT= AM INLI TMA X— T IMF , O START I
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(Fl [PP TNT .~0. 0.) 0-0 TO 310 MANS2460
TI1UT= PPP (NT *C A INT ( 1IME P)PR I NT ) +1. ) MANS?47~)
I F I A P S I T O U T _ T ( M F )_ T T O L  .LF.0.) TOUT OPRINT +TIMF MANS?480
FFLT= AP’1’-41C DE LI , TOUT—TIME I MANS249~)
I F I P F LT .tT . O .0 ) CA IL F RRf lU T
T E l  r~~ T .1 T .( .1) )PFTlJP N Mp~~’S ? 5 I  0

111)  (~~~~~~ 1I ~~~~(J~~ ~AA N S2 520
C MA N S 2 5 ~~0
C SIT P”IKFT FNC(N F PA RAMETERS ‘~A~’S2540

19 I r r Y p r— ~~) 31 J , 316, 118 MA ~ 2 S ? ~~ c- ’)

315  A F X I T =  A I~~ ! T S  MANS 2 5 ’~,)
(9 TV~~CM~~~TVA 1~~ .NF • 0. ) GO TO 319 v

~~NS2570
I L r ~~ IT •N[. 0 1 W R ITE C~~ ,3160)  M A N S ? 5 8 0

21 (1) FC~~-~ ~TI // ‘ III . £08! INPUT. TVACMX— TVA CM N= 0 TN ROCKET S IS S TA INF P ~A N S ?cQ 1~
* D HA c r ’  I UA ’ 1S260 ’ )

C~~~~ ( I pp rI IT

TI C K~~A !1 .01. C I RETURN ~ ANS~~)20
31 7 j I(  ( P T Y P F  .F~~. 0) GO TO 318 ‘~~ N S 2 6 ’ D

AF~~’T= ?F X T1I MA ~IS2640
TV AC = TV AC I
X j sP=X ~~sP~ M8NS2 66-:)
(Fl X ISP .MF. 0. ) GO TO 319 MA P ~I S 2 6 7 O
IF I L I N O UT  .NF. 0 1 WRITE (6,3170) M A N S ? ~5 RO

j11~ FflR~’AT (// ‘ ROCKET FNC.INF SPECIFIC IMPULSE IS ?ERO IN BOOST PI-1~ SE~~ANS2690
* ‘)  MANS27rV )

C~ LL FRRO tJT MM1S271’)
I F C K I - A T E  .CT. 0 1 RETURN MA ~’S2720

?18 A r~~(T= 0. MA ~JS2 7~ i
Cr~ T ( ‘-~~!I

C ~t\~~S 2 7~V)
C c T A P J  ~‘~1- STF R S EC- ?~~~~~N T  IF PIQUE STEF) MV~c 77f0

(El  NP 1-~~7 .NF . N F O O S T )  C,fl TO 32 0 ~A~lS?77O
W PTV=~I—W P~~O~~P ~ ANS27P’)
W IUL t ~ ~ A~-!S2 ~~~

~~~Q Cr~~T I r ~nJ f

j  C ~~~~ 2~ l~
H C STAP T SUSTAINER SFOM FNT IF REQUESTE!)
H I II ~~~ I- 1A7 •NF. NSPHA I 1 0-0 lii 325

~ FM PT Y= W—WP RO P S -~A ’S?840
WFtII t =~~ 

- MA ~ ’ S2~’5l~
‘2 5  CCNT I~ i !’F MA~~~?~~’ 

)

C v~~~c ? P 7 ~
C cT AR T ITERATIVE SEGMENT IF REQUIRED VA’J S~~OP~

jF(~~P I -A 7 .ME. NCPI.IAI ) GO TO 360
111N (TI P .EQ • 0) CO TO 34C ~ - S ? Q 1 1
III TPP~~T2) 310,330,340 ‘~i~ -S?01i

320 C ON TINUE
III NTPY .0-1. 0) CI’ TO 13? Mf ~P~J S ? O 4 ’ )

‘ i I J T = O M~ ’~S7q4fl
CML flLITP!JT

‘ ‘2 ( PQ I rj T = ( )  V f t N S 2 Q b f l
CO Tfl 150 M A P . J S ? Q 7 0

140 C~’M TINUF
IP R IN T =i MANS?000

I c r) rr~~T f N U E  MANS300 ()
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TTEPM= 4 MANS3O1-D
FV A L ! I F = R N C - I - MA ~J S 3 O 2 P
NT PY=~~TPY#1

~f0  C O ” J T I N LJ F  ~ A N S 3 0 4 ~
C “‘tNS~~0~~

1)
C CI-F’ V ~rp I FG~ L ‘~ALu [S PF ICOMT M~ Nç 3 r) f )

19 ICC~~T .0-T. C .8140. ICON T .11. 15 1 GO TO 380 ~ ANS 3070
V C t E M ItIT .NF. 0 1 w°I TE (6,370) ICONT, NPHAZ UA ~~~c 3 0 P 0

310 Fnc~M8 T( /1 ‘ TI LF 0 - IT T MAT E VALUE OF flF ICONT. ICCNT = ’ , (3,
1 ‘ IN Pl-IASF ’ , (3 I MA ~~S 3lV’)~

C C’  TO ~‘0O0 ~‘A N S 3 1 1 O
‘P0 CCN~~T NUE ~ A-~ ’ S 3 1 2 0

Irl ~ PI~~ ? .r~E. ~‘CPHA 7 I GO 10 382 ~~-~‘~S3 111)
( 11 IC(Th~T •F0. 13 1 CO TO 382 ~‘A ’~S 3140
IF I L I NUL JT  .ME . 0 1 WR ITE 16,381) MANS ~~1c,1 -

3F1 FCP~ - A TI / / ‘ FPRCR A T  START OF VAR IA B IF LENGTH CRUISE PHA SE.
* ( [P~~~T IS NOT FOE JA L TO 13.’ 1 MA NSj1~~0
C ALL FP ROLJT MP

~NS1100
IF C K EA T I .GT. 0 1 RFTURN MA~1S31Q0

3P2 CrNTI~ ’Ur MANS3200 -
C ~ AN53’1O
C C !-FCK 11W I [GAL VAL’IF OF I TERM MM~IS1 .?2O

IF I (TF~ ’.1 .GF . C .A 1IO . ITFRM .11. tO I GO TO 400 MA~’JS1?10
(I I I!1JCUT .ME. 0 ) WP ITF (6,3~ O ) ITF RM ,NPHA? ~ANS324-) 

-

3qç) FORMA T I // IIL FGTTMATE VALUE OF (TERM . ITFRM ’ , 1 3, MANS1?~~)
I ‘ IN PHA SE ’, 13 1 ~ANS 3?~ n 

-

CC T~ 9000 ~‘1ANS327)
4C0 CONT IN II F

O
C PUT TAF ~UI AR OAT A INTO TABIF ICCK—UP ARRAYS. Cfl1JVEPT ANO L F S IC uA N S 3 ~~r.flO PAO (ANS

Cr 41 0 J= ’ ,~rr 41 (1 I=1 ,?C ~A ’~S3~~3(1
411 5111)1 I,J)=Q .

00 420 1= 1 , 2 0
STLt Jl I, 4)~~~PIT CH(() ~~~~~~~~~~~~~~

IFI TCP 1-’T .LE. 0) STLU (I,4 )=VPIICH II )/PEGRA I) ~ A~~S 3 ~~ 7~
420 CCNT INU F V fl~ 5 3 3 p~

?‘i’FP2=2*~~AF Q fl— 1
Of’ 4 ’ P  T~~t , ? C  -

STLU ( 1, 1)=S MA CHC I, NAF R2) v~~~c~~l.1r) -
STL IJI 1,2) = SM ACHI ! , f~A FP2+ 1) * DEGRA I)
STLU ((,3)=XP I T C U I I )  ~ . Y S 3 4 3 0
STIUI I, 5 ) - =X T I ’ PT l  ( I )
STI I P I I, ~~) = y f 5 P (  f )

43!) CCMTIN~IF ~~~N514 r’1
C
C !NcUPF T~~8T E X I T  A R E A  IS ZERC DURING COAST PHASF ~ A~~S~~6RO IL

TEl I PTYP F .FO. 0) ~FX1 T 0. UAN53 4O~
C M ANS3500 ~:
C ~ A MS~~510 - -

C rOMMA~~r~ r’~CI ’~F Tfl OPERATE AT MAXIMUM THRUST DUPING nr 0-~~T P~~~A5 I5 V~~~~S i~~~~~
(Fl IPT YP~ .11. ‘ I MODE S=t ~~- NSi~~41)

C M AN~~~c4’~
C C I- EC K  FOP IFC -A L VAL UE S OF PPO°UISIOM SYSTEM TYPE

HA 249

- - - -- -——------ -~~~~~~~~~ ~~~~~~~~~~~~~ -



- —~~ - - - - - -  - -

IFI IP TVP [ .01. 0 .AND. IPTYPE .LE. 5 1 GO TO 440 ?~‘ANS3560
(I I u NCu T .ME. 0 I WRITE (6 ,435) IPTYPE,NPHAZ MANS357O

4 7 5  ~r~~’-~~ T C  / /  ‘ IL L F0 - ITI M A TF VALUE OF (PTYPE. (PT’YPF=’, 13, MA’~JSI5R ()
I ‘ IN PH4SF’,fJ 1 M8NS3590

CC T’~ c’~~~0 MA N S 3 6 0 0
4 4 0  c rNT l~~I I ~(1 MA N5362 1)

MAN S 3”30
C
C M8N S365 ’)

(F- ( ~1P (-1N .10.0 ) GO TO 800 MAN S3~~61)
C CP- FP~ . T F CLIMB SCI-Ffl(JLE FOR MAX RATE OF CLIMR IR/C ) . SFAR CH F~’P M8NS3670
C M~~~ ~~/ C  A T FA C I-~ 8LT !TI’P~ T~~PM1NA TFS WHEN 3 POINTS ON CURVC MANS3680
O 

~~A V F  S E E N  FOUND A ND POINT  2 R/C IS GREATFR THAN P/C AT DCINTS MANS3S9 ()
i n~ i ~AMS37fl’ )
V MA S S = P/GST 0 MAN5I 71 ()
IMOI)15 1 M AN53 7~~1
IPSV=(PDOPI M8 NS3731
TPRPPI= 1 M8NS3740
CHCI = A R S I ALTF — A L T ) I 10. MAN S 3~~5O
I- C L SII ) OHCI * AINT (AIT/DHCL ) MAN53760
A Lp C=r) .Ct YA r .4S3770

~A LTS= ( A ITF—H CLS (t I)/ OHCL +2.1 1’AN5378()
(1( MA LTS .GT. 2 .AND. MALTS .LE. 20 1 00 TO 460 M 8NS379()

C 11~ OUT .ME . C ) WR I TE (6,450) NALTS ~1 ANS3ROO
450 FPPMA T ( 1/ ‘ FPROP IN CL IM R SCHEDUL E GFNFRAT ION . NLWRER CF AI TMAN S IO1 0

L I TUCFS CF FTNE O= ’,T3 ) ~~ ‘JS3°20
CC TO 9C00 ~ ANS3R 31 )

0 A 8N53841)
C -:

C*$** ST ART ALT ITUOF DO Lflt1P******* M~~NS3~3&0
4f(’ CONT IM IJI ‘~NS3070

— V I LI N CL IT •r~~ • 0 ) CALL PAGE MaN51~~~ 0
CC 70C != 1,NALTS
PC = ~l C(  

~l I )+RE

~I TA = I~CL S I I)
C~~I~I A T P  ~-~ANS)9?’) 

—

If C K F A I L  .GT. 0 1 RETUR N ~ ‘tNS 1O1fl
T~~’-IP = T F M O A  ~~J S~~~4~)
P1 .FSS= PR FSSA ‘ A ~ - J S - ~~~)” 1 )

V M A X = X ~ AC HF*SSVA
fVCL ~~~°SlflV CL I UA ~J5 3 9 7 0
( F (  1 .0-1. 1) GO TO 462 ‘-‘ A N S JQ°l

VM I N = A M A X 1 C  0.5*VMAX , V 1
v r u =A (‘~ T (VMIN/DV0.t )*DVC L +fIVCL
VCL S=V M~ NS40[0
AL TA = A t I ~

- ANS4 (120
C A LL Al P
I r ( K r A I L .C ,T. C)  RETUR N UA * ~JS4f l4 0
GO TO 6P0 MAN S40~~O

4~~? CONT (NIlE
C MA N S4 - 0 7 0
fT STA RT CL I~’~ SPFFD SFA RCH ‘IANS41)9O

VCL’ -= A INT IVCL /PVC I ) * PVC I + OVC L M 8N 54 0 0 0

11 I VCI1 .LT. VMA X ) VCL VCLZ ~‘ANS4I00

HA 250

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~



CC 60J J = 1, 20  ‘~A NS 4 1 1 t )
XMACI- ’=V CL/S SVA “-~NS4121
C t A I P I - = S L ( N F ( X M A C ) - 4 ,1,2)  MA ~IS4 1~~0
CCfl=OSL I~~9 X~’AC F-l ,A L T A ,NAF RO) -- ~NS4j’.1
(
~c~~o.s*-pHr)AsVC1*VC 1*SpEF+1 .F—10
rrnQs= C’-’r *oS M A~~S4I (0
fTL~~f’S=CLALPH *QS
C AL P0=1. MA N S 4 IPI

M~~~S41Q0
CT A T  T H~~ C ( V ~~~ N M A C F ~ MO . A NC A L T I T U DE , FIND THF CLIM B A N C L I  AND
C A~~~L F  OF A TTACK ~‘A Nc 4211or ~ CO ‘~~~1,?0

I l l  C A I P (  . IT .  0.00 2 )  00 Ui 465 MA N S / ,~~~4’)

~j P F - A A L P C  MA N S 4 ~~5l
C A L L  T P Pf l P I
II I K F A I L  .GT.  0 ) RE TURN MAN S4~~71

465 1’~’NT (NU1
T I- P=T P P
CPAG= IDCQS-+ CLAO S*AL PC*A IPC MAN S4 3~Y)
STM OA M= ( THR *COSIA LPC )— D~~AG )/W ‘~ANS 4 11~
C(’9C,AM= SQPT ( AR S( 1.— SIN GAM *SINGAM ) 1
A LP C I= VMASS * ( CSTI)  —VC 1*VC L /RC )*COSGAM /

1 C T l~1R + CLAQ S ) “8N54340
CA LPN A P S I A L P C — A L P C I)  M8 N S 4 3 5 0
IFI DALPC —0.0001 1 530,530,470 ~ Pt~ S41H) -

470 A tPC= AI PCi ‘48NS4 370
SCO CCNT (NUF v ,~NS4 l0 1

~~;r OF rr LOOP FDP ALPHA SOLUTION ~‘ANS430- )

~
—

C M - \ N S 4 6 1 0
C ~ CR1~8L E X I T  F PCH AL P P- ’ A DC’ LOOP SIGNIFIES FRPO R

IF I L I NO UT  •N~~~~. 0 ) WPITC (6,520)

~ 2 ’)  F O P M A T ( / /  ‘ F A I L U R E  (N MA INS CL IM B SCHEDULE GEN ERATION. A N 0 L E  1~~~~~S4’ +4 0
iF A T T A C K  S F A R C H  0(0  MIT CONVE RGE ’ II )

r~8MFI. T S T / N A L P C /  1’AL P , PA IPO , ALPC , A IPCI , ALPHA P , X IAC~-~P, ~~A ’~~~4 . r ~ i 
-

1 PPESSP , TFMPP , PHOA,  05, PC, A L TA, SSVA, VCL , CFP
IF C LINr )UT .GT. I WPITE (6,NALPC ) V~~IS44Q1
CC T f l  9000

C ~-~~~~H-+ ’~~11)

C
53~

) CC’~~T T N ( J F  ~‘ -~~~~‘.~ -~T’ 
~C A~’GL E O F  A TTACK CONVERGED. CONTI NUE SEARCH LOGIC ICR MAX P/C V p ~~S 4 ( ,~~~

C 5P[fl ~~- -. “.0 I
1-OPT VC(*SINC 4M 45~

;-
~

TFICLINCUT.GT. 0) .CR. (LINCUT .LT.—l )  I S4~~1 )

*W P1TFI~~,5R 0) At TA , VCL , HOOT, ALP C , THR , DRA G, SI P~CAM ‘ANS 4c7)
5~~O FP PMAT I /’ A L T A = ’ ,F 7.O,

2 ‘ VCL ,F7.2, Y~~~~ç~,Cq~)

‘ ‘ HDOT= ’ ,F7.2, v~~~

4 ‘ ALPC ’ ,F7.5, ~ A~~S 4 F ~I 
)

THP= ’,F7.I,
6 ‘ PP AC= ’ ,F7.1,
7 ‘ STNCA M= ’,F7.5/)

~~~~ J— 2 1 540,541,545

H A  25 1
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C M A N S 4 S 6 O
C SAV I F ( P 5 T  PO INT ON R/C VS VCL CURVE . ‘~ANS4670

540 C0 P~T IN I IF  MA N S4 6 PO
u~r1~T A ( 1 ) = H n O T  MANS4 $ ’Q O
V C L A C  L ) V 0 L  M~~NS4 7 0 O
CC T~ ~ 72  MAN S47 L I )

0. V8NS4720
C r r  PO INT MN P/C vs vCL CURVE ~- IA Nc 4 7 3 o

541 C [ ’ J T I~ 4 I I F V A \ 5 4 7 4 1
- 

- 
( C (  ~- ‘) PT— HCOTA( 1) 1 5 4 3 , 5 4 2 , 5 4 2  MA N S 4 7 5 I

~ ANS476 )
C P/ I  T N ( P F A S F O .  S A V E  SEC O ND POINT  U8 P~lS47 7 i

5 4 ?  I-rO T~~(fl=F-flOT M8NS4780
VCI A ( 2 )=VCL MA N S 4 7 0 0
CC T ! d c ’  ~~NS4B(V)M8~~S40I()

C ~~/C rTT C~’F~~SED AF TF P FIRST  STE P. REVERSF SEARCH DIRFCT !CN.
5 4 3  C O N T I N u E MA N S 4 c 3 ~~f)

F- rn Trt? )= ,- iDr T aCl ) ~~“~JS4041
V C L A (  ‘1 =VCL t - ( 1) M A N S 4 c ~d,)

~ r fl TA(1) HDCT ~AANS 4P~~0
VOL 8 (l) =VCL
CVCL=— CVCL ‘~ANS4R8O
V C L = V C IA I 2 ) MAMS4BQ 1
GO 1(1 570 MA N S ~- 0O O

C ‘~A”S49I0
C T~- ’V fl A M O  SURSEQUI NT POINTS ON R/C VS VCL CUR V E M8~- S 4 q 2 Q

¶ 4 5  F- r f l T 8 l~~~)=Hr) OT A A N S 4 Q I 0
VCL AI 3) =VCL M’MS4940

C p-’ -- NS4950
C V ‘-j /fT CECR E ASED, MAX P/C HAS REEN BRACKE TED MANS496-)

IFI -“~1 T A I~~) — I - I D O T A ( 2 )  ) 65C,650,550 “8NS4971)
S LI CPN1 I~ ’UF ~‘8 N S 4 Q 8 O

HCflTA I 1 )~~H flO TAl2) ~~A N54O” r)

~-Jrf~TA(2 )=~~nrTa(3)
V CLA ( 1) V C L A C 2 I  M8NS5010
VCL A (2 1 =VC IA (31

5 7 0  C C N T I N LJ F  ~ 8N’~~ O~~~
IF I (VII .L T.V MA Y )  •ANP. (VCL .GT.VMIN) I GO T’J 572
VC L S=V CL A A . J S r ,(-~~ r)

Cfl  In & 8 0

Cl?  C O NT I N U E
V C L = V C L + I 3V C L  M A N S 5 1 P -’~
VCL= A ’~T N1 C V C L ,  V MA Y )
VCL= A M A~~1 (VCL, VMI N)

C ~-1~~J S 51lI
C ~‘AN Sc 12I

6 00  ( CNT T N1I~~~ ~~~A N S c , l ) O

C EM) CF CI LOOP FOP 0L IMP SPEFO SEARCH MA ~~S5l4()
C MAN 55 150
C M~ NS~~l60

~OPMA 1 F~~TT SIG P\ ’IFIF S FA ILURE ~A~~Sc~t7O
IF I L (NOUT .ME . 0 1 WR ITE 16,640)  A L T A  MA MS~~1PO

64!) FORMAT ( // ‘ IA ILURF IN MA INS CL iMB SCHEDUL E GENERATION. CL IM P SMAM S c~~~O
IPF F P SFAPCI- 1 FA IL FI ’ AT A tTITUDEs ’, F10.O, ‘ FT. ’ / ‘ CL IM D °~-~~SF “~ NS52fl0

H A 252

~

- - -~~~~~~~=
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2 ~ 1LL PI~1 C F F D  IF A T  L E A S T  T ’ ~C POINTS ON CLIMB SCHECULE HAV F Bill ‘‘-NS521!)
3 C FN f - - l -’ - T F D ’  )
CC TO A~~ M A P ’J S 5 ’ ’Ø  H

C MA ~:S524 ’ )
6 ’  ) C E N T  T U I  •

C ~~~~~~~ S~~C - ~~r) o~~r~ r CLPVF ~ IT THROUGH LAST THREE Fl IN TS Dl: R/ C  •A 5 ’ ( ~~
C VS SDFIC CUQ v r “~~~~‘~2 7 - ~

A j =  V ’ T I A C 2 J * V C L A ( 3 ? * * 2  — VC IAC fl**2 *VCLA( 3 ) ‘~~NS’7PO
82=  V C~~A I f l t V C L A I 1 ) $~~? .

~Vr L A I 1 ) * * 2 * V C t A ( I )
= Vo l  A ( I 1 *V C L ~~~~~ ( 2 J * * ?  — V C L A( l )* *? * V CI A ( 2 )

A= ~
1
~~ T p ( I ) $A 1  + HP0 T A ( 2 ) * A 2  + HPOTA( 3 )*A3 ~~~\ c c 3 ~~)

r= A[+A 2+A 3+L.[— 20 U
~~~ 55~~?r)  -

p= F-~~~ T t ( 2 ) ~~v I L A ( 3 ) * * 2  — VCLA (2)**2 *HDOTA C3)
I 44~M 1’Tt( 3)tVC IA( i )~’*2 — VCLA( 3)**2 *HOOTA(I) ~~8 N - ~, c j 4r )

I + H ’~~~ T a (  1)*VC.( A (2)*~’2 — VCLA(U**2 *HOOTA (2) ‘~~~~~5~~5O
C l =  v r~ A ( fl * F - r n T A ( 3 )  — HPOTAIfl *V CLA (3 ) ‘ t - ’- c ~~~3t - l

1 + V C (  A (  ‘ 1 * 1 - r O T A C  1) — 
~PO TA C3 )*VCLA(1 ) -“- ‘

_
- ‘ -j f l

I +VC I AC 1)*HCPTA (?) — H O O T A ( 1 ) * V C L A I ? )  -~~S 5 ’ 0 )
C S A VE TM AX P /C  -~Nfl A SSOC IA TED CLIMB SPFFD Y8~-~~5~~q~

V OI S =— ‘i/( 2.*Cl ) ~ 8’JS54~~1
F-r - T S = 1 A + B*VCLS +C1*VCLS*’QCLS 1/!) ‘~~~~‘4I~
(F((ilNflU T .OT.Q ).OP .I I I N C IJT .LT. _ L )  I

*WP ITF (6,6601 HOOTS, VCLS, A , B, CI, n
fH) FC~~~AT I ‘ MAX P/ ( = ’, 11 0.2,’ FT/SEC . V= ’, F10.2,’FT/SEC 8= ’ , - ‘tN5’-~.40

1115. 3, ‘ B= ’,Fl S .l, ’ O= ’,Fl5~~3,’ D= ’,F15.3 I ‘-~-~‘ --5450 -

C v~~\-c , 5 4 f ’ 
- 

-

C IF ~~~ /C IS NIGA T IVr , CCM PL TE A MAXIMUM A L T IT 1 JD F W H ICH A A ’ ~ -~’~.7~
C W I L L  C O N S T R A I N  SUF SE QU ENT P H A S E S  v ’ N 5 5 4 P 0

VI HflCTS .0-1. 0 I GO TO 680 ~#NS 54r)1

~L T’~AX= F -Ct SI 1— 1)
6- ( 5 C O N T I N I I F  MAN S 5 ~~10

IF( 1 — i  .0-1. 2 1 0-0 TO POD ~~~~~~~~~~(F ( LI~- C I J T  .NE . 0 1 WRIT F 1 6,670 1 ~~V~5’ 51)
670 FflRM~~t (  /1 ‘ F A I L U R E IN MA INS CL IMB SCHEDUIF 0-F~~E R A TI M ~- . ’, ‘- S ~-~~• ’

1 ‘ ~flS1T! V fT ~ AT F OF CLIMB FOUND FOR ONLY Cl~F F C I N T ’  I -~- S O S5 ’ )

Cr~ T~’ 
() (‘fl r) “.- - 

~‘- 5 ( ~O
C A

C StV~ CI IMP MA C H NI. / t NC  A L T I T U DE  ( N  ST L U  A R R A Y  ~~ A ’

~
. p’-

~ rr~~~ !~~M1 
_ ‘_ c 5

S T L UI  1, 4)=VCLS /SSVA v~~~~
- ,r~i O i

STLU ( I, fl=AI TA
I-Cu S I I + 1 ) = I~CLS (I )+DHCI

C ~~A K F Ac T POINT THE C P U I  SF ALTITIJT)F-,-1000 FT. ~‘-~~~ S5 ’  3’~

TEl I .F(~’ . MALTS — i I HCLSI1JA LTS )=ALI F+1000. “ ~~~~~~~~ -

7Cr) CONT I N u E  v”- ç,
~~,-’

IF I L INOI1I .NF. 0 I CALL PAGE v ’~
IPR (’Pl= IPSV

C*$***FND nfl LOOP FOP AL T (TUO E SIJRVEY**$****** ~~A~~l S c ~~,Q~~
C
C ‘-~8’- 5c ~~0 )

C ~~~-S ’ 71I
800 CC NT INIJ F V A ~ I~ cl:’ ”

C, M~.Nsc  ~ 1

C CCNST RA IN INPUT AITE TO VALUE OF A LIMAX . NOTE THA I A LI M A X  IS
C IN ITIA L h f )  TI) 1.1 8 IN STT)ATA .

.. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



t tT F=A M l~~t I A L T F ,AL TM A X ) MANSS1SO
M8~J ç 5 77 0

o UA N Sc 7Br)

F STA rT PTr G PA IION 1W Pf4451 M8NS5790
C A LL ~u~~ CFK C K W L SH I MAN c5qOD
(F  ( ~“J 1SH .~ O. 4321 ) GO TO 9876 AA N S 5~~1’)
R E T U R N  MA ~~S 5 u3 2 r)

- - PIT VA l i d

SL9 P lilT TNL OUTPUT f l h l T P D r
_
) 1 O

O p O M~~~~iJK .r f l S’~ Q YM I H IF 7/11/ 73 FIV— FRCI) CIJTP(Y)2O
C S H ~~1:UT (N E O UTPUT D~~lNTS T A B U L A R  T I M E  H I S T O R Y  OF T R A J E C T O R Y  T h J T P D D 3 O
C V A R  I A P I  [S. ~“j T P O 0 6 D
C l ’ UT =  (Toll T EP FOR TOTAL NUMBER OF OUTPU T POINTS PFP TPAJ. ~ i l T ~~ QO 5 I

H FjPUT=C AT START AND AT COMPLETION OF TPA J .
r li INFS= CIII TFP FOR NUMBER OF OUTPUT LINES PEP PAGE. 1$)TP0070
C NI h l E S= O  AT STA RT OF TRAJ f l hJ T P Q O 9~ )

I ~ PA C F =  P A G E  NUMBER f l t JT 000QO
(PP TN T= FLAC TO SUPPRESS PRINTING. IPR INT=O SUPRESSES CTU T FU TOI JTPOI0O

O
CrM MON /QACCST/ OMAX O , VP4AxQ, ~~J M O A 1 8 )  ‘ IJT PO l?O
CpV~ rN/Ch8LK/Cj(lOOO)/CBLK/C (4OO) 00TP0130

1 /OUTBL K/PAGFBII4,5O ) /BCDBLK/LINEL(20),LINE2 (20) DUTPOI4O
FCIJ !V A L FI\ICE 10-SIP, C I I  251) I IJ T Pf l IS 0

C WC4~ I NC COMMON STOATA , MAINS, DERIV, rulpuT PUTPOI 60
FC U IV A I  ENCE ~~~~~~~~ U)

C RC , CI 1)), 10, CI 2)), IQS, CI 3)), ‘I~1PO1P0

- - :- 2 ( (
~~ A V , CI  4 ) ) ,  I G R A V T ,  C C  5)), (GRAVN, C( 5 ) ),  P I IT P OI Q ’ )

3 (TWOG , Cl 7)), (TI-IR , Cl 8)), ITl-IRQ, CI 9)),
4 I’SV , (T I 10)), (RHO, CC Li )), (PRESS, C (  12)),
5 C V T S C , Cl 1 3)), (TEMP. CI 14)), (ALPHA , CI 15)), fl~ITPO?
‘- ( ~ M A CH , C I  1 6) ) ,  (COO,  C l 17)) , (CL AC S , Cl 1P I I, ‘~JT 20 ?  30

7 (CI AL F , (TI 19)), (CI , CC 20)), (WE , (TI 21 1 ), ~‘i’~~O240
8 ( S IC ,  C I  2 2 ) ) ,  ( T T 4 , CC 23)), (AN?, CC ? 4 ) ) ,  !11IT P O? 5 O

(ANX , C C 25)1, (M iTER , Cl 26)), INBUOST, Cl 27)), ~ ‘ i J T ” 0 2 6 O

* C N S P H / ~7, C C  28)), IIPR INT , C( 29)), IRSAV E , C ( 10)),
V IA , C l  3 1)), I T S A V E , C( 32)), IXTOL, Cl 33)),

2 I ’FRP , CC 34)), (ERLIUT, Cl 35)), INFO, CI 35)),
3 1 I ’CNI, Cl 371), (N!)f)NF, CC 38)), (ERLOG , CI 39)),

~~ 4 C - ~ir~~r’~ CC 40)), (JSTEP , C I 61)), (1101 , CI 42)),
5 (THAX, CI 43)), (PELT , C( 44)), (KSUR, CC 4 5 ) ) ,  rl,TPC)’?n
7 IKKK , C ( 56)), 1IND FX , CI 57))

H EPUIVAI FNCF r ’ f J ’ P ” 1 4 r )
I (TOUT , C (  5 8 ) ) ,  (lOUT, C I 59)1, C N P H A Z ,  CI  6 0 ) ) ,
2 (SINCAM , CC 73)), CCOSC ,AM, CI 74)), C DA L P , Cl 75)),
3 ( \ / M 8 5 ~~, C I 76)), (GDOTRQ, C - I 77)), (DEGRAC , C I 1 0) ) ,  nUTI~~n1 7 0

4 (TVA C , Cl 79)1, IAE XI T , Cl 80)), IX ISP , CI 81)), r~! 5 ~~ DO 1S0
S 1~~~cN , C ( 82)), (ACCT, CI 83)), (XNOW , C C  84)), f lUTPl) 3~~~

:1 6 (WPP , CC 85)), (WEMPTY, CC 86)), CNPA GE , CI 87)), O~J T p o 4 o n
1 IM~~1T , C I P B ) ) ,  INL I NFS, C( 89)), (NCON , Cl 90)), 01TP0410
B IM MAP , CC 91)), IRNGI, C( 92)), CNT RY, CI 9 1) ) ,  r~~~T pf l 4 ; )

5 (AL TMA X , Cl 94)) I1IT P’)430
I~~TEGR AT hfl N VAR I AL BIES STOATA MAINS PERIV , OUTPUT

‘IA 254

2 - 
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P F A L * 8  X P R I M I  I I IJT PO45°

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ n,T 9r 4#- -1

FOLI I V A L  F lC °  r u , T p 0 4 7 0
I I T I MI, XC 1)), (C,AMMA , XI 21 ), IV , Y (  3)), ~ J T P O 4 ~~fl
2 I AL I, X (  4 ) ) ,  IR , X I 5)) , 1W , Xl 6)), (111P04’)0

(VI, X I 7)), OUTPO500
4 (GflflT, XDOT (2)), IVOOT , XDCT I 3H, 1)1JTP051’)
5 (HOOT, XN~T (4)), (POnT, XOOT(5)), IwDCT , XDOTI6)), I u l T Df l S Z O

6 (V I O F T , )(O I T T ( 7 ) )  ‘~‘iJ 1 ’2od3O
E C ( J I V A L  [lICE 1 11 (45), UNCUT I

C ‘1JTP?~~~ O
CI Mf- ~~S([’-~ PACFA (14),IP4GFR(50 ) f i t! TP” 5( ,’)
( F I .1-I . (

~‘-4 A X ~ ) O M A X O  0
IF I V .0-’ . V M A X O  ) V ’~’A X Q  V f l ( IT~~05~~’)
IF ( LI F’P TJT .FO . 0 ) 0-0 10 9000 f l h ;T o oc oo )

VI IP~ T NT .Efl . () I GO TO 90CC f l UT c ,f l S D O
IF ( ~ 1t IT . G T.  1) ) 0 -f l  TO 4C OUT P0510
IE ( l L I N F S  .10. (1 I 60 T O 15
VI NLI NF S  . E Q . S C )  GO Tn 9000 “II T P Q S 3 C ’
CC T~ 75 PtJ1 0 054 )

C f l IJT POSSO
C O’ iT 6( O

15 CON T INUE OUTPOS7O
C W P ( T F  T A B L E  A H F A D T N C ,  flUTP’)~~RO

CALL PA GE JUT’ Oh°O
2!) FORMA T I 1H1, IX, 20A4 ,27HLTV AE ROSPACE CORP./CONCEPT , ~3/ f IJTPO7II O

1 2X ,  20A4 ,  26HVEHPER PAGE , 13, IHA I I’l l IDOl L i

~PITFI6,,3O )
30 FCRM ATC /4X, ‘TIME ’ , 3X, ‘GAM MA’ , 3X,’ SPEED’ , LX, ‘ A L T ITUDE ’ , r’tJTOO7~~1
I IX , ‘ P A NG E ’, ?X, ‘W E I G H T ’ , 3X, ‘THRUST’ , 6X, ’N X’ , f l hT ’~~~~~ 7 4 O

2 6X , ‘Ni’ , 2X, ‘ALPHA ’ , 3X , ‘THETA’ , 5X , ‘LIFT’ , Ut O O 7 ’ ~~
3 Sx ,  ‘DRAG’ , 2X, ‘MACH’ , IX, ‘STEPS’ , LX , ‘STEPS’ ,
4 LX , ‘ N F R P’/  f l ( J T P I 7 ? - 2

* 4X , ‘ SIC’ , 3Y , ‘ DIG’, 3X ,’~~T/SEC’ , IX , ‘ FT ’ , 2 ’~ 7’~~
I 3X, ‘ N M l’ , 2X, ‘ IBM’ , 3X, ‘ IRE’ , ex ,’ C,’, “IJ T D P 7 C ’ )
2 6X , ‘ G’ , 2X, ‘ DIG ’, 3X , ‘ DEG’ , 5X, ‘ LBF’ ,

iBr ’, 2x, ‘ ‘ , Ix, ‘ GOOD’ , IX , ‘ P A D’  ) rli, Tr )-) c
~1l

IF( NO UT  . N F.  0)  0-0 TO 9000 ‘i T ~ ’ ~~~ ‘

4’) C r N T T N U~ ~~1iT ~~~~~~ 3 - 1

NC (JT= ”JPU T+ L
NL INFS= MflD(r”DUT,5C)
(IC NL INES .FQ. 0 1 NL IlJES = 50

C
C COMPUTE A’~I fl PR (NT A 1(1* OF PAG E A DA TA

CI) 50 1=1,6
50 PA G E 81 1)  = X I I )

PACEA( 2)= PA 0-EA I2 )*DEGRAO f l h ) T DD R I ’ )
D ACFA (5) PACF A (5 )/ 6C76 .ll5 f l h ! T P O O ’ -~
PA C-F P ( 7 )=THR rUT~’ ~ Q1’ )

PA GFA IB)= IV DOT— GRAVT )/CST D
PA GEA( 9FAN ?
P AG E A I 1 C)=A LPHA *rFGRAD flhI T 2flO ’- -)
P A C F A ( 1 1 1  I ALPH A +GAMMA )*DEGRAD CLl TP0Q 7~
P~~~F A C 1 f l —  CLA QS *A LPHA
PA GFA (13)= PAC FAI1 2 )*A LPHA + CPO*OS O I i T D o ~~~~

-
~

HA 2S5 

~ - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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P A I F A ( J 4 ) =  X MACI4 ~1JTP1OOD
WP1’[I6,60) PAGFA , JSTFP , NBAD , ~~ R R RJTDLO1 0

60 FrR~4~~T C  ~x ,  Fl.?, F8. 2, F8. 1, 19. 1, 18. 2,  18. 1, 19. 1, 218.3, OIJ T P IO2 I )
I F1 .2, F0.2, 2F9.l, F6.2, 216, IS I PLJTPIO3O

PU ID 10 40
0 SAVE A I (NE OF TABLE P OA TA fl~JT P 1050

N=~’I ( NE s f lU’°10~- ’)
IT A 0 F P I  1,N ) = X (  1) “ UTP lO iO
DA 1FP(?,N )~~XD flTI2 )*fl{GPAt ) fl(IT°lOI’-l
r’~ 77 T~~I,4 (1 (JT DI00 0
I 2 = I +~ flIJ IP 1IDO

7’) D AV k (  I2, N)= X DOT (h?) Ot JT~~1I1O
PLC IP (7 ,N )= THRO/ (OS+1 .E—I0) OUTDU2 ()
PAG r~~( 0 ,~~I= THR/ (OS+I .F—l 0I OI JTP II 3O
P A C, E P I 9 ,NI  W F / I T H R + l. E_ I O ) *3 60 0 .  r!J i’01140
PAG ~~R (1C , N)=TT4 O L J TPL L S 1
P A C- E P I 1 1,~~~~~

) =  T u-I R / 1 W1 +  1.1— 10) PI I T D ~ I~’~)
P A O F P ( 1 2 , N ) =  X l i )  O UT P I I 7 O
IP A CFBIN) =NMA P flI J T P II 8D
PA G F P C L 3,N )=Q OUTP1I9O

PU I P 12 00
(Fl NL I NF S .LT. 50 1 GO TO 9000 flUT~~l 2 lO

C ~( J T P j 2 2 O
C W RIT E TABLEB MEA CING AND CONTENTS OF PAGEB ARRAY 011TP1230

15 CO NTINUF O UT P I2 4 O
CAL L PAC F rI,TPL2SO

00 FOR MAT C IHI, IX , 20A4,2JH1TV AERO SPAC E CORP.ICONCEPT, 13/ OJTDI26O
1 2X, 2CA 4,’6-I VFHPE R PACE , (3, LHB I 1111’ 1270

O r?1Tp 1280
W P 1 T F C~~,90) PUTPL2QO

SO I-OPMA IC /4X , ‘ TIM E’ , 3X , ‘0-—DOT’ , 4 X , ‘ V—DOT’ , 4X , ‘H—DCT’ , flU T O 1300
2 IX, ‘P—DOT ’, IX, ‘W—DOT’ , 3X , ‘CFNRF Q’ , 6X , ‘C FM ’ , (“ITPI3IO

OX , ‘SFC ’,4X, ‘TT 4’, 5X, ‘ISP’ , LX, ‘V—IDEAL ’ , ‘ l’~M A P ’ , OI JT PL32 -0
* LX ,  ‘f l ’V~” PPFSS’/ OUTP1 33O
1 SX , ‘S F C ’ ,IX, ’O EG/S EC ’, 3X ,’FT/SEC’ , 3X, ‘FT/SIC’ , P 1) 10 1_ Is ’)
2 2X, ‘FT/SFC ’, IX , ‘ LBM/SEC ’, 18X ,
3 ix , ‘LBM/H R/LBF ’, 2X, ‘DEC R’ , 5x, ‘S IC’ , 2X , ‘FT/~~FC’ , PIJIPI3ST )

* OX , ‘ t B S / F T 2’  I ‘~~UT P 1 1 7 O

C f l ( 1 1 pI3 p3

W r I T F ( o , IOo)  ( ( P A C ~E P , ( I , J ) ,  1=1,12), IPAC, EBI J ), P A’ EP (I3,J ), 0IIT PI3O: ’
* J=1, NIINF S )  r~jTPI4))

I ’T D FO RM A l l  IX , 17 .2,  18.3, 2F9. I , F 8.1 , 8. I , 2FQ . 5, ~ 11.4, ~~ ‘ ‘ P[4 [1
• 1 17.), F8. 1, F 8.1, 15, FIO . 21  P I JT D  14 2 )

C C U T P [ 4 3 0
N P A C F = N P A G E - 1  01)101440

III N L I NFS .10.50 1 CC TO 15 V~ (~~T P ( 4 5 t )

SCCO R E T u R N  OiJ 1~~I4~~ ’
E N D  ~UT P I4 7 1

SIJ000UT IN F PRO P I I  P0P100 10
C M O I T F S  — I  HIM THR UST P~~~ 1P -’)~’’)
C M~ 1~~~f~ 0 CFN RE QUIRED P P P( Y ) 3 3
C MOCI S +1 M A X  THRUST PPPI0~)’.

)
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rr”c’-j /FPPPT/ BOMA I4),MUM ,IA RI(2) PRPLOOSO
COMM I N /EXCLUD/ PT2, T12, PrO , CDA , AOAC, PT2PO PRP1006O
COMMON /PP (NT P/ 12 (2),IVP ,I414) PRPIOO7O
CCMM~ N /IA ILUR / KFA IL PRP1flO~ O
COMMON /P-JPLOK/ RJ (50 ) ~ppIooqo
ECI I IV AL FNCF PQ P I O I O O
ll~~JI lI , CNM ),IPJ ( 2),ANC ),(RJI 3),ANN ),(RJ ( 4),A1 I, PoPiOll o
2 (PJ I6), CUB 1, 1 RJI7 ), Cl I, - P° P1 0 120

3(°JI ~ ),P14y ),IRJIIO ),GAM ),lRJlIl) ,A6MAX ), (RJ (12),ACMAX 1~ 
P PP) ( fl3()

4 1 R J C 13), A 6MIN ), ( RJII4), XMOMR ) , PRPLI)140
— Sl~~J I17 ),CflC ),(PJII8),PC MC,N ), IRJC2O ), ALFOLP ), PRP1OI5O

~
(PJ I2 1 ), A283 ),IPJ (22),FAR L~ ),(RJI23),IID ),(RJ124),RPA R I, PPPIf) 16()

7 (RJI26),1T4 ),(RJ(27),FAR ),(RJI28),PM I, PRP~ fl~~7~
O (PJ ( 29), WE 1, C RJI3O ), ANC4 I, I RJ (31), PT2PCC 1, pRP IOIP0
9 ( P J ( 3 3 ) , Tfl ) , ( R J l 3 4 ) , PO  ) , I R J C 35 ) , KDIA ),(RJ(36),PT4I ), DPP IflI~~0
X I~~J I 3 7) , ” T 4 1 I , I Q J U 3 8 ) , P T 4 2  ) , ( RJ (3 9) ,P143 I, PRP 1’)ZD()
1IPJ (40),AM6 ),lPJ (4I),4M4 ),(RJI42),AM2 ),IRJ(431, GA M2 I, PRP IO2LO
2 I RJI44), GAM 4 1, I RJ (45), P6 1, I PJ(47), AR2 I, I’P010220
.IPJ (40), AP4 ),I°J(49),PT4 ),(RJI5OI,WAA 3 ) OPPI’)230

o C0M~~~N R1CC~ FOR ALTITIJP{,TITIF,1C) AND FUEL DECKS PPPLO24O
CCV MO N / A l Iflfl/ PRP IO2SO

— 1KI , A LT (2 4),SDTEMPC24),PRESS(24),IDI8) PRPIO?60
COMMON /FUFL X X/ PR PIO2 70

2 K2, K K ( 1 5 1 , T T 2 T A B ( L 5  J , TFAR L( [ 5 ,15), T T R S I ( L 5 , 15 ) ,T T R S 2 ( i S , 1 5) ,  PRP IO2PO
X TTRS3II5,j5), PR PL02QO
3K3,KII IS ),jGA MM ,IT 4TA (15),TFAR2 (15,I5),TGAM(L5,15),FGIL5,I5), PPP ID300
XFCI (5, ( 5 ) ~~ PPPID3IO
4K4,I<rc (15 ),Jp , TT4TR (15),TFAR3I15,15 ),RTAB (15,15),FR (15,15), ~P°1O32flX F R ( 15,15) ,  ORP IO33O
5 N P 1 ,A A M I2 4 ) , AM(T 1 I2 4 ) , FA R I I24)  PRP[ ’ ) 34 0

C (OMMO ~J I3LPCK FOR THLF T PERFOR MA NCE MAP PQP10350
CrMM flN/ 1~JVTX/ ‘~~‘I0360

6K8, KPTC IIS), ALP HV( 15),AAMAC HII 5, 15 ),AOACC II5,15 ),PT3PTCII5,151, PP Pl~)37O
IArr)DI 15 ,151 PPPIO3QD
CPMMI1M/PJDAT/CFNI,CFN2,ASA3 ,A6A3,ACA3,SFC,BI1,B12,813 P P D 1_ 0 3 0 f l
COM MP”J/TP A JX/ C~~NFI, (FNp0,AMACH ,ALF1,Mfl DES,TMD ,FARMAX,T T 4MAX,FSLPPPPPIfl4fl0

I,ICOPF PPP1O4LO
CPMM ON/FX1’FRN/ AR(20) 0pp 104 70

~T C~J T V A L ENC F IA R ( 1 ) ,0 3 ) , IA R I I2 ) , A 3)  PR P I O4 3O
C ~ PT I PC MARGI N MODE = 1 ~RP 1fl44O
C OPT 2 114 MAX K0012 ~ 1 0RP10450
C OPT 3 FAP MAX MODE z 2 PP°10460
C OPT 4 CFM P~ PIO 47O
C TABI F 2 T FMP R!SF
C TABL E I GAMMA
C TAPI F ‘, P OPPLOSOD
C TABLE S BURNFR SEVENTY TABLE I TEMP RISE EFF, LEAN BLOW CUT I P~~~1O5[’)
C T A B L E  6 INLET MAP C PT2 PTO ,AOA C ,CDA I P PP LOS2O

crMMnN /CC1DEXX/ 1I(16) PRPIOSIO
FQU IVA L FNCI (il l 1) ,K!ND) PRP1OS4O
COMMON /CRLK/ CLATRI40C ) PROLOSSO
ECUIVAL FNCE I CIA TR (60), MPHAZ I °°~~1O5 6O
LOG ICAL OPT ( 3) DPPLOS7r)
1061 041 11,12,13,14 PQPLOSRC I
DT MFNSICN NUMBER ( 6), JVER (7) PPPIOSOO
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CATA IIJ MBFR/ ’1’ ,’2’,’3CR4’,’30R4 ’,’5’,’6’/ PRPIO600
C-Al A JVFR/’DTR Q’,’PT4’,’AM2 ’,’AM2*’,’AOAC ’,’PMAR ’ ,’CFRQ’/ PPPLO6LO
NA ME L IST /STOP/ AIFI,A MAC H ,BPA R,PO , FAR,T12 , 1T4, °RP10620

1W 4A3, TTO,PTO ,AOAC,PT2PO,DTRISE,ANC,MODES, UTREQ,PT4N,PPPPIO 63O
214!,PT2MA R ,PT’POC,AM2 ,AM 2NEW,CFNFT,CFNRQ,WF,WA,Jl,J2,J3 ,J4,J5,J6, ~PP1O640
I FA Rt B,PT2PPA PPP1O 6SO
4 ,A M4 , A M6 , G A M 2 , GAM4, COA ,AR2, A R4 ,AC A 3 ,A 5A 3 ,P6 PT6,GAI~ P~~P 1O663
S ,CFI-41,CFL (),WFH!,WFIO,ll,12,13,L4 - PRPIO67!)

GA MF IQ, R I= ( I . + IQ— l . )/ 2 . *R*R ) PRP LO680
WFM I = 0.0 DRPIO6°O
WFL O = 0.!) PRP1OTOO
NPUT= (VP PRPIOTLO
IMO = P ‘~~~I072O
CA ll ISEN (T Q,PQ,AM 4CF4,TT2,PTO ) PRPIO73r)
TIC K FA IL .GT. 0 ) RETURN PRPLOT4O

iS iTfl=TT2 PRPIO7SO - -

C CBTAI N PRESS P ECOVFRV ,AOA C AND ADDITIVE DR AG PPPLO76O
(TAI L T( U2(A L FI, ALPHV,K8,AMACH, AA MA C H ,KPTC ,AOACC,A f)AC,INDI PRPLO77O
(F l  INC. NF.O) 0-fl TO 415 PRP IO7RO
CA L L Tt (J 2 2 IPT 3 P TO, PT 2POA ) PRPIO700
CAl l TLU22 IACCD,CDA I PRPIOBOO
PT2MA R =1 1.—PCMGN /ICO .)*PT2POA PRD [08jQ
P12 = PTC*PT2MAR P0010820 —

L4= .FAL SF . P~ PIOR30
(Fl ICIOF.MF.0) GO Tfl 10 PRP LO84O
43= .7B5 4*rI3**2/144.
4283 = I. PRP IO S 6O
12= .F A IS E .  PPPLOR7()
t3= .FAL SE . PRPI0880
OPT (2)= .FALSE. O RD I0800
r~~TI3 )= .fA1SF . P°P10900
(F(TT4MAX.GT.0.) OPTI2I = .TRUE. PRPIO9IO
I~~l FAR MAX.G T .0.) OPTI3 ) .TR UE. PPPIOQ2O
4546=A5AI/86A3 P0010930
8E45=I./A546 PRPIO94O
(CODE = 1  P2P10950

10 12= OPT(2) PR01096!)
L 3 O P T ( 3 I  P0010970
I I= .TRUF. POP 10980
l xx  = 0 ppp io~ go
PA RT=GAM /2.*Pr)*AMACH**2*43 ‘o t’i 1000
A O A 3 = A O A C * A C A 3  PRPIIO I()
WAA 3ZSQRTIGAM) * .1fl5056*P0*AMACH /SQRTITO)*AOAC*ACA3 00011020
WA = WAA 3*43 PRPIIO3O
IA=C OA * PAR T *A CA 3 PRP1LO4O
RD~xX MOMR *W A *A L/3 2 . 174 *A MACH *49 . 04* SQ RT lTO )  000 11050
CPZ 2.*40A3* PAR T — P D R P0011060

C PRP1IO7O
A0 A 2~~(AOAC*ACA3 I/A2A 3 PRPIIOBO
PP*R~ WA*3*(1.—A 1 )/A5A 3*ITT0/L000.)**2 PRPII000
CALL TLU1I R PAR ,AAM ,N8i,ANCI ,ANC , 1 140) PRPILIOO
III INC.NF.0) GO TO 410 PRP11IIO
CALL TLIJI1 (FARL,FA RLB) PRPIII2O
IFIFARLB .IF.O. ) FARIB • 0.005 PRPI1L3O
WF .O25* 3~ C0.*A 3*WAA3 *Ii. —A L J PRPILI4O
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IFINODE S ) I5,L7 ,I~ PRPLLI 5O
IS FAR = FARL B*FSLBO P~ Pl1I 6()

WE = FAR *WA *3 600.O*(i.—A L ) PQPLII7O
L? .F AL SE. POP1LIR’)
°C TO 225 PRPL [190

11 14 = .TPUF. PRPLI200
(F( CFNRQ .11. 0. 1 61’ TO 456 00011210

16 V (flPTl3)) - PPPLI7?0
LWF =F ARMAX *360C.*A3* (1—AL )*WAA3 00011230
IFIC1PT(2)) 00011240

I r ,T RFf i = ITT 4~’ A X — T T 2 ) / A N C  00011250
725 P~~2PC = PT2MAP P0011260
22 0 PT2 P I 1C=PT2 00A PP~~11270

C P001128’)
PPPL12QO

J~~=O PR P1I300
00011310

715 PT4!= .91*PT2Pfl*PO* (TTO/TO)**(CAM/ (GAM— 1.)) P~~~1i3?’)
FA P=WF/ IWA*3600.*I 1.—AL )) P0P11330

240 J1=O PRPI1I4C)
J?= 0 00011350

245  CAL L OTPGFT (FAR ,1T2,DTR ISE,INO ) 00P11360
IF I lN fl.NE.O ) GO TO 395 00011370
TT 4=TT2+ANC*CTR (SF PRP1L380
I II .NCT .13 .AND. 12) 60 TO 250
(TO TO 260 P~~PI1400

2~ 0 IF (ABSIPTRISF—DIPE Q).LT..5) GO TO 259 00011410
[1 CJI .CT .501 GO TO 345 00011420
J I=J 1+1 PRP11430
FA P=F -A P*DTRFQ /DTR I SF ~°°ll 44O
IF IOPT (31 .AMD .FAR .GT.FAR MAX ) FAR =FARMA X P001(450
CO TO 745 PP011460

259 WF = FAR * 1600. * 83 * (1.—Al ) * WAA 3 PP011470
2~ 0 C ALL Q (TAM FR C (10,0.0, TT2,68M2,IND,AR2 ) °°°11480

IF I IN fl.N~~.O ) 0-fl TO 40C 00011490
CALL Or-AMER ((TD,FAR , T14,GAM4,IND,AR 4I PPPIISOO
(F I IND.NF .C) GO TO 4CC PPPII5IO

c 0001152’)
PT4N= ((1.— A L )*(1.l~FARI *WAA 3* SQRT (TT4)1/IA5A3*CNM*SC8TI (32.2*GAM4 /AP0P1l530
104)*((2./IGAM4+1.))** ((GAM4+1.)/IGAM4—I .))))) 000(1_54’)
IF IAB S (P14 1—PT4N).IT.2. J GO TO 265 DRPIL5 51 )
PT4I=PT4N PRPII S6’)
IF (J2.F0.50) GO TO 350 00011571)
J2=J2+1 00011581)
C-C TO 245 P0011590

C P0011601)
2f .S  CA R=CNM *45A3 PR P1I6IO

FR=1./C AR PRP11f,,’C
K=— 1 PQ°11 630
CAll MACHNO lRR ,GAM4 ,4M4,K,INfl) P0011640
(F I IND.NE.0) GO 10 385 00011650
AM 2~ O.1 PRP1I 6F,O
STOIzO. P0011670
STO2=0. 00011680
PPI=AM4 *SQRT I GAMF (GAM4,AM4)’) PRP11690
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00011700
0P3=I. +68M4*AM4*AM 4 PR~~117~~)
PP4=(CA M 2_ I. )/2. P0011720
PPs= (l .+FAR I* (1—AL )*SQRT(IGAM2*AR4*TT4)/ (GAM4*AR2*TT2)) PRP1173’)
J 3 1 )  PPPII74O

?iO CCMT ~ ”JU F PPPII7SO
G22=8M2*8M2 P0P11760
AM 2~;FW =pp 1*I1 ..GAM2*G22*BB2 )/IBR3*SQRT (I.+RB4*G22))/BR5 - PRP11770
IF (ABSIAM2NEW— 4M2 )— .0001) 280,280,275 PDPLI7RO

275 V (J3 . CT .50 ) GO TO 355 00011790
J1 J l4~ ORD IISDO
?A= ( AM ?~~EW— ST fl1)/ (AM 2—STC2 ) 00011810
(F IAA.F O. L. ) 0-fl Tfl 360 PP°1I82~
fl=A A / I A A — I . )  P~~~1l83’)j r  10.0-1.1.) o= .cs P0011040
(F I° .L F.— 1. ) 0=— .~~S PP011~~5o

~TflI AM 2NFW 00011q6()
STr~2= AM 2 PRPII87fl
A ’~’?=C$STO ?+ (1.— Q)*STn 1 000 l I000
(‘,P TO 270

C PPP1L9t)’)
C ORPIIQI’)

2P’) PT2PCC=Pfl/PTO*AMACH/tiM2*SQRT (GAM*TT2/GAM2/TO)* (1.+ (GAM2—1.)12.*A M2000IIQ?O
t**2 )** (ICAM24L . )/2./ICAM2—1 .)I*AOA2 00011930

PPPIIC14O
(4(1 ‘~ACPJO (A 6A 5,GAM4, AM 6,K,IM~) P0011050
IF C IND.N F .0) 0,0 113 385 PPP1LO6O

— (F (MOPES .LT. 0) GO TO 325 PPPlI~~70
(FIt 1)  0,0 TO 285 PPP[11)~ fl
I F ( L 2 )  (TO TO 290 P0011001
11111 ) C-fl TO 300 00012000

125 PT700 = PT2POC
P 6 PT6=C,AMF (GAM 4,AM 6)** (—CAM4/IGAM4—1.)) - 000(2020
CF T N T =CA 6A3/C.7*ANACH**2))* (PT4N/PO*ANN*P6PT6* (1.+64M4*AM6**21—1.)PQPI?030
1—2 .*A IAC*ACAI ~RP12’)4O
If= (rFTNT +~~.*AOA 3 )*PART P~~P 12O5O
FM=MG— OR—OA P~~P12 06’)
CFNET= FN/ PAQ T 00012070
(II MOPES .NE. 0) 0-0 TO 326 P~ P l2O~~

)
315 (F (A ~~SU :NFT_CFNRQ) .lT..001) GO TO 326 ‘(P17001

TF (IXX.E0. C) GD 1’) 327 PPPL2IOO
116 III CENET .IE. 0.C05 ) GO TO 312 P0°12110

I F ICF NET .11. CFNRQ ) GO 10 317 P0° 12 L2 1)
MIMI = MI P0012130
CE l l  = CFMET P0012140
IF IWFI O .0-1. 0.01 0-fl TO 318 P~~~121 50

31° WI = WF*ICFNRQ/CFNFT)**.84 P~ P12l 6~
320 TFC J6 .GT. 50) GO TO 375 PRPI2I7O

III J 6 .0-1. 40 1 WR I TE (6,STOP) PQP121~~0
J6 J6+1
CO TO 417

317 CIII) = CFNFT PR°12210
WEL l) = ‘~~‘12220
(FIWIMI .lE. 0.0) GO 10 319 00012230

318 WI = WFl fl + (CFNR Q—CFLO)/ (CFHI—CFICI*IWFHI —W ItO ) P0012240
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(TO TO 320 P0012250
326 cFC=W F/FN 00012260

022=Gt*MF (GA1’4,AM4) PPP12270
T .=TT 4/622 PRPI2200
pc2= (GAMFIGA M 2 , A M2))**Ir,4M2/ll.—GAM 2 ))*PTO*pT2pOc 0001229’)
TF (MODFS .~ Q. —2 ) MODES = 0 PRP [2300
R~~TURN 00012310

127 IFICFN FT.LT.CFNR Q I GO TO 326 00012320
L.t = •FA I SE. 00012330
(2 = .18151. P0P12340
I’ = .F AL SE. 00012350
(XX = 1 00012360
Cl’ TO 3 1~’ PRP12370

2 P 5  (1(12) C-fl TO 101 PR°12380
2S9 lc ( .NOT .11) 0-fl TI) 325 PRP12IQO

(F(PT2POC .11. PT2MAR I GO Tn 305 PPP1240’)
1’ = .FALSF . 000j2410
CC TO 3CC P00(2470

3C1 IFIT T 4 .GT.TT4MAX) GO TO 302 P°P12430
1? = .F AL SF. P~~~l244O
CC TO 2 9  P0012451)

‘(2 II = .181 SE. 00012460
Cr Tn 250 ~~~ 1247O

3C5 11 = .F AISF . 00012480
CC TO 125 PRO 1249’)

250 TFC .NOT.L 1) GO TO 3~~5 P0P12500
IFCP T 2 00C .IT. PT2MAP ) GO TO 305 PDP1251t)
12 = .E4ISE. PPP(7521)
CC TO 300 P~~P1253 0

3d) IF IAR S (1.—PT2POC/PT2MAR ).lE..001) GO TO 325 00017540
(F(J5.GT .5Q) GO 10 370 PPP12550
J5=Js +1 P~~P12560
(F(1 4) GO TO 310 P0012570

311 W F=WF *I (PT2MAR/PT200C )**2*TT4—T12)/(TT4—TT2) P0012580
417 IFIWF.IF.O.) GO 10 312 P0012590

F AP=W F/IWAA3 *43*3600 .*I1.—Al )) P001260’)
IFIOPT (3) .ANO . FAR .GT. FARMAX ) FAR = FA RMAX

313 WI = FA R*3 6CC.*A 3*IL.—AL )*WAA3 00012670
cr TO 240 PR

~~I253fl
112 11(140 .IE. FARLO) GO TO 451 0001264()

140= FA RL B P Q P I 3 6 5 )
CO Tn 113 PPDI2~~6O

310 P6PT6=C AM FIGAM4, AM6 )** (—CAM4/(GA M4—1.J) 00012670
CFINT= (8643/(.7*AMACH**2))*IPT4N/PO*ANN*P6PT6* (1. +GAM4*AM6**2)_I.)00012680
1—2 .*ACAC *ACA 3 00012600
l0=(CFTNT+2 .*AOA3 )*PAPT 0RD12700
FNsI4C— PR—OA 00012710
CRIFT=FN /PAR T - P0017720
CFN=CFNET 0001273’)
IFICFN .IT. CFNR Q .OR .PT200A.GT. PT200C) GO TO 311 0R012740
11 .FALSF. P0012750
(‘I’ TO 115 P0012760

345 IND=1 P°P12770
CO TO 380 00012780

I~~0 (‘10=2 P0012790
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CO TO 300 PRP12BO’)
3 5 5  (~ Ifl=3 0001281’)

(Tf’ TO 300 PRPI2R2O
360 1411=4 P~ P12R30

IF I (VP .NF. 0 ) WRITE (6,520) PRP12840
CO rr sos P0P12850

310 INC=6 00012860
Cl IC 300 - P0012870

115 INO=7 P0012880
300 IF I (VP .NF. 0 1 WRITE (6,525) JVER ILND ) 00012590

C-fl TO 505 P~~012900
355 P”D=8 ~P0l2~~1fl

(F I (VP .11. 0 1 WR I TE (6,530) P0012920
0-C TO 505 PQP12Q3O

355 IrEN=~fl1M0FR (21 PPPL2Q4C
CO TO 4 35  P001295’)

4CC ICEN=NUMBF0II ) 00012Q60
CO TO 415 0RP12970

4)C IrEN=M UM BER IS PRPI2980
GO TO 435 00012990

4 15 IPFN= NIJ NRFPI6 )  00013000
4~ 5 V I (VP .NF . 0 I WRITE (6,540) IDEN P~ 0 l3O 1O

IF C (VP .411. 0 1 WR I TE (6,545) BOMB, IAR ((MUM) P00(3020
IF C 1410.10.10 ) GO TO 440 00013030

~c I (VP .E0. 0 I RETUR N 00013040
W P ITF (6, 550 ) 00013050

SCS (Ft 1!I)LJT.LF. 1 1 RFTUR N ~QP1 3’)60
WQ ITF C 6, STOP 1 P0013171)
RETURN PP°13080

440 IF I (VP .NF. 0 I WR I TE (6,555) 000(3090
CO TO 505 PRPL3IO)

451 IFIM OO FS .10. 0) GO TO 456 00013110
= 1 ~~~ l312O

IF I IV P .NE. 0 I WR I TE (6,452) PDP1313r)
452 FORMAT(491-4 LEAN BLOW OUT PRESSURE RECOVERY EXCEFOS CR IT ICAL ) P0P13140

CC TI) 505 P0013150
456 MODFS = —2 00013160

CO Tfl iS - 00013170
520 FORMAT (‘  IMPROPER SLOPE TN ITERATION TO FIND AM2 ‘) P0013 (R)
525 FORMAT I’ FAILUR E IC) CONVERGE IN P0001 114 THE LOO P FOR ‘,A4/ ) P°~~131°O
530 FCRMAT (‘OFAILUR E IN MACHNO WHEN CALLED BY PROP1 ‘1 00013200
540 FORMAT (‘0441 OUT OF TABLE CONDITION EXISTS TN TABLE ‘,A4,’ IN PPC’P°QP1321 0

11 ‘n ~RD l322O
545 FORMAT I’ (ST (ND VA R IAB LE ’,112.5,’ 2411) IN!) VA PIABLE ~ ‘,F12.5,’ SP~ P13231

IURTABI F = ‘,F10.3,’ SUBTA BIF SIZE z’,F10.3/’ THE VARIA BLE OUT OF PA ~~P~~132 4O
241C-E IS THE ‘,A4,’ INDEPENDENT VAR!ABLE’/) 0RD13250

550 FORMAT (‘  THE INDEPENDENT VAR IABLE IS LARGER THAN TPIF LARGE ST 180100013260
11 VAI (JF’/ ) P0013271)

555 FOR MAT I’ THE INDEPENDENT VAR I ABLE IS SMALLER THAN THE SMALLEST TA000[3280
lOL l VAIUE /) P00132~ ’)
INC 0001330’)

SUB000I IP’E RUNGE K ( KWISH ) PUPIKOOlO
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C SUBR flUT IN~ RUNGE K PERFOR MS THE FOLLOWING FUNCTIONS—— PUN~ C)’)2’)
C I 1 )r .~u IMFP IC-ALLY (NTEGRA TFS ALL THF VARIABLES OF INTEGRAT I ON PU~’4KO13O
C ~P~U1 TAN EI)US1Y USING FOUR TH ORDER RUNGE—KUTT a FOR MULA F RUN~(O040
C (2 )SI7E ~ THE INTEGRATION TIME STEP TO ROUND THE INTEG RATIO N RUN~ 0050
C TRU NCATION FRROR OR TO STOP THE I NTFGRAT !CN AT PRINT R(J~4K006O
C TIM ES AN O PHASE TERMINATION TIME. RUNK’)170
C I 31CONTROIS NEWTON—RA PHSON I TERATION TO STOP THE PHASE CN PUNK0080
r USFR—S IJPPLIEP VALUE OF A TERMINATION PARAMETER, E.’;.,- RIJ MK”090
C A LTITUDE , MACH, PROPELLANT WEIGHT, ETC. PUNKOIOO
C ( 4 ) C A L L S  O UTP LT SUBROUTINE AT  PRINT T IMES AND PHASE—END TTMFSPtJNK ’)llO
C C 5 ) 5 T O P S  THE INTEGRATI ON IF ALTITUDE GOES NFGAT IV F OR IF PI!41~ O12()
C TOO MUCH OF THE VEHICLE MASS IS CONSUME D AS FROPFI .LANT ~UMK01 30

P FA1 *~ X PR IM L , XP R IM PUNKOI4O
CPMNfl!1 /FAILUP I KFAI L QU’JKOlSO
CnMMn~,/roLK/C (40Oi /C IBLK/CII1000) /PIBLK/PIC7O )/IPPLK /IP (1O I P’JNKOI6O

1 /RKBLK /X (IC ),XPOT(10), XP RTM 1 (lO) RIJNKOL7 ()
FO U IV A L ENCE C T , X l i ) )
ECUIV AL FNCF (TSAVF , CI 32)), P~J N~(3( 9’)

I IxT ~’1, CI ‘1)), (NERO, Cl 34)), (ERLIMT, CC 35)), P0411(020’)
2 (NFQ, C ( 3€)), IIDONF , C( 37)), 1411)0411, CC 38)), P’J41X 02 10
3 (FPICC,, CI 39)), (41880, CI 40)), (JSTF0 , CC 41)), 00411(0220
4 (ITOh , CC 42)), 1TMAX, CI 4 3 ) ) ,  ( DEL l ,  Cl 4 4 ) ) ,  P0411(0230
5 IKSUB , C I 45)), (RATIO, CI 46)), (AK (i) , CI 47)), PUN KO24O
€ I AW (1), CI 51)), IK1 (K , CI 56)), P0411(0250
7 (INDEX, CI 571), (1011, CI 581), (lOUT, CC 59)), RUN1(0?6O
9 (WIMPTY, CI 56)), I NMAP , CI 91)) RUNKO27O
EO(J IV AI FNCE PU41’(C2P’)

1 (MXSTEP , C II  9)), (r)ST4RT, CII 10)), IEREF , C II 12)), ~(J41KO79~
2 IF P PFA C, CU 131), (JPR!NT, C II 22)), (DM141, C (( 11)), ~UN1(O30O

(100001, CI(38)) OIJN1 (0310
FCU1 VA L F4JCF PU~’~KO 32 O

1 (XSTA P , P I t  6)), (SLOPE , P 11  7)), (DPRINT, 011 11))), 0u411c0330
2 (A ITF, P It 2)) PUNKOI4O
foU fVAt Ff’;CE ((TERM, (P1 1)), CIPTYPE, (PC 31) 011411(0350
rIM ENSION A l((4), AW(4), XPRIMIIO,2), XINC (1O ), XOCTPM (lO,2), P’J -411(0160

I PLD (NCII0), XK (10) 00411(0370
C PtJ N1(03R()

r!MFNS (ON XNO PM (7J PUNKOIQO
CA TA XNOPM /1C00., 1.C, 5000., 1.15, 1.16, 1000., 1000./ °U41K0400
KW I5H = C) 011411(1411)
KK K=O PUNKO4?0
R A T I O  = 0.00 011411 (1430
NIX = — 1 01)411(0440
Ni = I 011411(fl45’)

= 2 RUM1(0460
C 011411(0470
C C- FT EXACT RAM JE T PERF ORMANCE AT PHASE START. CALL TI 011411(0480
C CFP IV INITIAL IZES ANGLE CF ATTAC K (ALPHA ) AND THRUSI(THR). 011411(0490

41AMEL IST/NRK/IPT’!PE, 100001, C 011411(0500
(F l  IPTYPE .I1E. 4 .00. (P000 1 .GT. 0 1 GO TO 99 01141 1(0510
00 10 (xj,10 011411(0520

10 X ( 1 ) = X P R I M I ( I )  RUN1(0530
I000P1= 1 00411(0540
CALL DIR IV 011411 (0550
IF (KFA (L.GT.0) RETURN RUN1(056O
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I~~RflP1=C P1i41K0570
C 0(1411(0580
C I~~IT1A 1 (ZE LIN EARIZED RAM JET AT PHASE START PUNKOS9O

CALL IPROP 01)411(0600
T F ( 1 ( F ’I L .G T .O )  P F T UR N ~U4’1(O6lOcq CONTINUE PUNK062O
CC 98 J=1,NEQ 00411(0630

98 XPR (M (J, F% 1 ) = X PR(M ICJ ) - 011411 (0640
(CL CC 110 J = l,4IEQ P11411(0650
110 X (JJ = XPPIM (J,N1I P0411(0660

(-2 = DELI P11411(0670
= 1 P11411(0680

HZ = 2 RL)411(0690
111 1 = 0111/2.00 Pt)~~1(C7O0
KSUP = 1 PUNI(0710
CA L L OFPIV P(jFsJK0720
IF (KFA IL.GT.O ) RFTLJ RN PUN1(0730

r RUN1(0740
11? V INrX 1~ f F )  12C,120,114 P11411(0750
1(4 C~~L L  1UT’UT LJ~~(O7M)

NCI)~ ’F = 0 00411(0770
(Fl IP~~NF.LF .0)  GO TO 120 011411(0780
flLr Y C ITDONF ) RUNKO7QO
X M ( S  = X S T A R  — OIDX

120 ~SS ICN 300 TO NSTA RT
2C1 Cr 2C2 J 1,NEO 00411(0920

x rnTP M(J , M1)  = X DO T (J )
2C2 XI’’(T IJ ) C.C0 P11411(0840

C. PUNKO PSO
2C6 KSI )R = 2 011411(1860

• ASSIC,N 212 TO 41 011411(0870
2C7 CC 208 J 1,MEQ 00411(0981

X K IJ I = X D O T ( J )  * DE-LT 0890
X INC 1J) = XT N C I J ) + AW IKSUB— 1 ) * X K(J )  ‘~J41KO9 0 0

2C5 X I J I = XPRIH (J,N1) 4 AK (KSUB ) * X K IJ )
210 CALL DEPTV 0(1411(0920

I F I KFA (L.GT.0) RETUR N
211 CC TI) ~~, 1212,213,214,225) RUNKOQ4O
2 (2  K SUO = 3 P11411(1)95~)

AcS !GN 213 TI) N ~U~I1 (GO T~ 2C7 01)411(0970
213 XSIJR = 1, 0(1411(0980

ASSIGN 214 TO N 00411(0990
(TO TO 207 00411(1000

2 14 CC 270 J = 1,WEQ P11411(1010
XINC IJ ) = X9IC (J) + A W ( 4 )  * X DOT(J )  * DELI 0U1Il( 10?’)
XPR (MIJ, N2 ) X PRIMIJ,N1 ) + X I N C (J )  0114 1 1 ( 1 030

220 X l J ) = XPR (M(J,N2)
C PUNKII5O

ASSIGN 225 TO N ~UNK1060
K SIJB = 1 RUNK1O7O
CO TO 210 011411(1080

C ~ tN’C 1fl9C)
22 5 CC TO NS T A P T ,  1320,310,300)  011411(1100

C PUNKIIIO

HA 264
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3C0 85510-N 310 TO N STA RT PUNK 1120
NC = 411 P11411(1130
NI = 412 011411(1140
CO 3113 J = 1,NEO P (1NK1150
rL fl jl \C( J ) = X INC (J I 01)411 (1160
XI~ C (J) = C.C0 011411(1170

3C3 xrnTpM(J ,M2 ) = XDPTIJ ) PUNKI1RO
CC TO 206 - P( )411 (1190

C 0U 41K1200
310 CC 314 J = 1,NEQ PU NK 1210
31 4 X INC (J) = IXINC (J) + OLDINC (Jfl*3.OO — (XDOTPM (J,M1) + X I)OTPM 011411 (1220

1(J,M2)*4.O0 + XflflT (J))*OFL T P(J~’JK12~ ’)
A SSIGN 31 9 TO KERR 011411(1240
Ni = ‘JO ~(JN1( 1250
cr TO 340 00411(126 1)

3(5 1 11 F~ .CT. ~RL IM T .AN fl. INDEX .EQ. 0 ) GO TO 500 0)1411(1270
31 6 85510-41 321) TO NSTAR T R’JN1 (12-30

A S S i GN 206 T~ IPFGIN P0411(1290
A l  = A ?  011411(1300
CO Tn 404 PtJNK 131C )

— 0- R1 14 1 K 13 20

‘20 PA TIO = OFI T / fliflOlL PUN1 (13’O
H FA C T  = C F L T/ ( 1 . 0 O  + PATIO ) PJNK1340
8 0 - O F F !  — P A T IO * R A T I O  4 HFACT Pli NK 1390
A C C E F 2  = PAT !fl* (rrLT + 3.O0*OLDOEL) 01)411 (1160
A C f l F F 3  = 1)1(1 + DEIT + HFA CT 011411 (1 37)
CC 110 J = 1,NFO P(J41K(3P~)

330 X Y ~~’C (J) = ACOEFZ*XT)PTPM CJ,MI) + A COF F2*XD IJTP M (J , M2) — 6.00*Y(NCPIJN1 (t 1Q0
1 (J) + A C C F F 3 * X O C T IJ )  PUNKI400

C
A SS 1r .~! 4CC TO KERR 01 .1411(1420

C 0 ( 1 4 1 1( 14 30

C PROCFSS FRP flRS IN THE INCREMENTS AND SELECT THE MAX IM L I M C-NE 112). ~UNK(44’)
340 F? = 0.00 P I )N K 1 45’ )

C P0411 (1460
C S FL FC T  T~~F MA XIM UM ERROR . ‘~tI~’J1(I 470or ~~ c j = 1,NEO 01)411 (1490

= M~SIX (Nt(J))/X41ORM$J) PUNK1 4~
()

IF ( X !NN — 12) 3€C,360,358 ~uN1 (150O
3’P NFPP = J P1141K 1510

F2 = X TNN 011411 (1520
3(0  CONT IN UE RU N1( 1530

IF (E?.L.T.1.E— 10 1 F2 = I.E—b P’J~JK 1 540
= 82 0(1411(1550

IF(PFLI.L T.C.C) CALL E000UT ~t’N1 (l560
IFIDFLT.LT.O .0) RETURN P11411(1570
82 = ALOC IE2) — 5.Oc~~AL0G (DELI) RIJNK1SP’)
CI) TO KE PR, (400, 315) RUNK IS9O

C
400 IF (F? — FRI IMI ) 402,402,510 QUNK161O
402 H2 ‘)EL T PUN 1(1620
‘,C4 CLODEL = DELI 0(1411(1630

C 011411(1640 -

C (0411001 COMES HERE WHFN A SUCCESSF UL RUNGE KUTTA INTERVAL IS COMPLPUN1 (16’0
IF IIT FRM ) 410,420,410 011411 (1660 -

HA 265 
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C 00411(1670
r WI-EN 1I’ CFX FXCE FCS 7FRC AN ITERATION FOR DEPENDENT VARIABL E ST OP IRUN1()~td0

410 C O NT IN U E RUN~~169 O
IF I I N C E X )  4 13,411,413 0 111(1700

411 0-1 CM IS = XMI S PUIOKJ710
I-2SA V F = H? 00411(1720
X~~15 = X STA R — C (IDCNE ) RU P4K1730
11 (OLEWIS * XM IS) 412,413 ,418 0U41X1740

412 (F (SL ~~P~ * XM IS ) 413,413,418 PLJNK1TSO
C RU41K1760

4 13 INC FX = INDEX + 1 RUNXLT7O
X N O W  = 0-1 ( C O N E )  00411(1780

IFI!TE PM_ 2 ) ‘i131,4130,4131 00411(1790
4130 H2SAV F= A r~SI (-2SA~~F,?~~OO ) * SIGN (1.00, CLDMIS* (XSTaR—XNOW ) ) RUNK1ROO

0-C TO 4132 ~U411 (181O
4131 )-2 SA VE =CXS TA R—XN O ~~)/ (XNOW—OLDX ) *H2SAVE P0411(1820
4132 CELT = I -2S AV E + H2 R(1NK1830

I F ( P FL T)  4 1 3 3 , 4 1 3 3 ,4 135 P11411(1840
4133 WP ITF (6,4134) RUNKISSO
4134 FORM A T I 3OHON E C-A TIV E INTEGRATION I NTE RVAL) 00411(1860

Gfl TO 430 P11411 (1870
4135 I F( ttBS(H2SAVF ) — XTOL ) 7OC ,4I5,415 RtlN 1(1080
id T HA X = I 011411(1890

CC TO 420 00411(1900
415 I~ I IN DE X  — 20)  4 15 ,416,416 011411(19(0
4 ) 6  WR IT E  (6 ,4 1 7 )  011411(1920
‘.17 FCOMATV 4HC ITERAI I0N TO STOP (iN A DEPENDENT VA R I A P L E  (JNCCNVERC,Efl) 0(1411(1930

CO TO 430 PlINK 1940
418 CLOX = C IIDCN E ) 011411 (1950

IF ( IN D EX )  420,420,101 01)411(1960
C ~ U411( l970

420 JSTFP JSTFP + 1 RUNK1QPO
42 3 IF C A~~S (TMA X — I) — 1101) 424, 424, 427 PUNK 1990
‘.24  CC 425 J = 1,NEC ) 00411(2000
425 X PPIM 1 (J ) = XPR IM (J,412) RUNX?0lO
4 26 CAL l  Ou TPUT R(INK2OP)

KWI S ) - 4  = 4 21 P11’’ fK 203O
RETUR N - PU411(2040

427  IF ( J S T E P +NBA D— MX STEP ) ‘31,42E,42 8 00411(2050
428 W~ IT~ ( 6 , 4 2 °)  (114(2060
4 2 9  F0-PMA T I I7HOMXSTEP EXCFFDED .)
430 CALL F000UT 

- 
011411(2080

IFI KFAIL .GT.0) RETURN 011411(2090
C RU41K2 100
‘s ’l IF 1 1-4 2 — DM1 41 ) 4312,431 8,4318 RLJNK2I1I
4312 KKK KKK + ~ PIIN1(2120

IF (KKK — 10) 4319,4314,4314 0(1411(2130
4114 WP ITF C 6,4316) DM141 Q(J411(2140
4316 FORMAT (36HOTFN CON SECUTIVE INTERVALS LESS THANF6.4,6H SECS.) 011411 (2150

CO T I) 430 P11411(2160
4318 KKK = 0 011411 (2170

C 011411(2180
C 00411(2190

4 3 19 CONT INU E 011411(2200
C NEGATIVE ALTITUDE CHECK 011411(2210

H A  266
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IF( X(’.)+100. .GT . C ) 0-C) TO 4322 01)411(2220
W PIT F (~~,43?0 ) XC ’ .) P11411(2230

42 0  FCPM~~T( // 10)- A IT1TUDE= F8.2 I Qt141K2240
GO T O 430 011411(2250

4 3 2 2  C C41T INIJF PUN1(22~~)
r WFIG )-T CHEC K ~‘J 41X227O

IF( Y (  6 ) / W E M P T Y  .GT . C. 10) GO TO 4324 DIJ NI(2280
W P T T F 1 ~~ ,4 3 2 3 )  ~lJNK229()

4323 F P PM A T (  // 86)- TEST IN RUNGE K FOUND THAT VEHICLE WEIGHT IS LESS P’ 141K 2 300
1 THAt~ 10 PERCFN T OF EMPTY WEIGHT I ~UNK23 1O
GI TO 430 RU~~K 2320

4 3 24 C r ’ J T TN ( E PUNK2 I’O
t~3~ C~~~~2 — A I I $ R A T T0 * A 2  0 0 4 1 1( 2 3 4 0

rFLT = AM( N I I FXP ((ERLCG — A3)/5.00), 4.00*H2 ) P1141K 2351
(~~( XOO TI4 ) .LT. 0. 1 O E L T = A M I N I (  DELI, l x ( 4 ) # 1 o o . ) / ( — x n r T ( 4 ) * 2 . Qu~IK236o

$ )) P’I’JK2370
IF (ITFPM .FQ.7) O FLT=A M INI ( ARSIIA1TF—X (4))/XDCT (4))*0.7, DELT ) PU NK2380

0- P1 1 4 1 1 (2 3 9 0

C ~‘JNK 2400
43~ T F (~~2P~~~ T )  4 3 8 , 4 3 8,434 PIJ N1(24 10
4 3 4 IF ‘.P S ( TOUT — 1) — ITOh) 435, 435, 436 RU”1(242()

‘.35 C A L L  O UTP UT R(J411 (74 10
T ro T = TOUT + OPRINT P1411(2440

4”~ (F IT + DELT — TOUT) 442,442,437 PI1~JK ?’,50
4 7  rFt I = TOUT — T 0( 1411(2460

rp TO 4 4 2  P 1 14 1 K2 4 7 0
43~ IF (M OCCJ STFP , JPP !-NT )) 442,44C,442 P1141K74 83 7 —
44 0  C~~t L  1I5TP UT PIJ~’IK ?4~~I)
442 (F (T + DEL I — IMA X )  ‘.50,444,444 P U N K 2 S C O
444 C ’LT = IMAX — I - P U N ~ 29 10

C 011411(2520
450 CrNT T NUF P1411 (2530

C TEST FL IGHT CONO IT ION REGION AT THE END OF EACH STEP P 1 4 11(25 4 0  —1
TF( I~~TYP F .FQ . 4 .4410. (PROP 1 .EQ. 0 1 CALL TPPOP’ P!!~~ K ?550
( F I K F A I L .GT. 0 )  RFT (JR N - P ’ J N K �5 6 0

= ~~i N K 2 5 7 O
Ml = “~2 P I J N K ? 5 P 1

: - P t J 4 1 K~~~59i

= Nj  P11411(2600
Ni = P’J41W2610
‘‘2 = 410 01 1411 (2620
CC 46C J = l,NEQ P11411 (2 5 30
YCOTPM( J ,M2) = XDOT (J) Ptl N K ?F~4O

461 X T N C  C J )  = C.C0 ~~J~”~~265O
0-C IC 2C6 P11411 (2650

C P!JN1 (2670
5C0 A SSIGN 101 TO £810-TN P’IN1(?600

CO TO 505 R(J41k?6Q~
¶10 - CC 5~~O J = 1,NFQ P1)411(2700

x r n T ( J )  = X DOTPMI J,M2) 00411 (2710
520 X !NC UI = c.co P11411(272 0
5C5 CC NT INUE ~“41K27 30

NPA C = 41880 + 1 ~
(JN1 (274O

(-2 = DELI P’141K2750 -
~~~

r~ LT = A HIN1 C EXP ((ERLCG — A2)/5.C0), DELI) 01)411(2760

HA 267
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= 00411 (277 0
I~ (~~IX — J S T F P ) 5 4 0 , 5 5 0 , 5 4 0  RI INK?180

~40 NIX = J S T F P  R( 141K27 r)O
Cfl TO I~~~EG I N,  ( 2 C 6 , 1 C 1 )  P’)N1(? ~~~0()

5~~0 AS ST (N 101 IC) IR FOIN R’J41K2R10
IF (NRAr+J ST FP—MXS T ~ P) ¶60,56C,428 Q’J41K2P20

5~~~0 0 -0  1(1 IPFGI N I , (20 6,101) P’Y-J~~?~~30
F~~1) °UN1 (?840

SL~~~PUT I~~r STOA TA ( 10 , KR ) STCAOO1O
C SUP~~nUTINr STOA TA PERFORM S THE FOLLOWING FUNCTIONS —— STCA01)20
C 1 1)  1 Nj TI AL 1 ZF S C OMMON BLOCK S ASS O C t  At Er) 4 ITH T PA J E C T O PY  ST 0-A 0030
C COM PUTATI ON WITH ZEROS OR PORT—T N NON—7 FRC VALU rS . STDAOO4O
r C 2 )  P0-A DS INPUT GFNERA L DATA INTO CI ARR A Y CNCF P~~P TRAJ. STO PtOt)50
C (3) P FA ~7S DA TA FOR 20 PHAS FS INTO P1 AND (P ARRAY , CL EARIN G STCA)1)6O -:

C C r F T A IN DATA TO ZERO BETWFFN PHASES——ONCE PFR TRA J . STI’A0071)
C (4) PFS FT S CER TAIN COUNTERS, FLAGS, AND CONSTANTS AT THF STOA0000
C S T A R T  O F E A C H  TPA J. ~TDA00Q0
C (5) INITIAL TT [~ VA P T A R L E S  OF INTEGRAT ICN . STOA D [00
C C )  C ALLS MA I l I S  TO INITIATE COM PUTATION CF THE FIRST STOAOI1 ()
C TRAJECTOR Y PHASE
C (l~P1JT 0 - E N F P A 1  DATA SIDA TA MAINS DERI/ STOA O 1IO

C CMM~~~-) /FAT L UP/ K~~A 1 L  ST~~AO 14OCC~lM fl’J /NEwVpM / VPM 1I ( 11), IVPM4 (4), VPM7(7) , STOA 0IS1 )
1 ZSLfl P~~(?0), ZTPHA Z (20) , ZTOTAL(20), PMOREI2O) STDAOI6()
FCl II V At FP~CF C PMflPF(1), TDC MGN I STCAO17O
CCMMON /PJ~~1flK / RJ (5C) ST~~A O1R0
FCUIV AI ENCF C ~ J ( 10), PC MGN )
Cf l M M fl

~ .! /PP T~~TR~ 17 02 (2), LAZRUS, 1104(4) ST~~A020()
0 - f l~

4
~~ ’ 

I P C P r f K cM ;~~~~~~f lP 7 4 t 4 ! .~~l 7 2 ) 4 W M A 1~~~~~) . A I T F f ~~~0 1 .  c T O A n ) 3 - 1

1 0 -AMMA F I2O ),FV FILUE (20),XPIICH (bO ,20),YPITCH (i0,20),TTFPM(2)), STOAO ??O
NA FPOI2C )),I PTY0E(20),MODESI2O),MHGFN (20),!CONT (20), STOA O2 3O

3 A L P~’A X I2C) , ANZMAX (2c),FUSY(20) ST~~Afl240
CCMMCN /TOVP FR/ FlJ7 ( 10) ,K Tl,F (JlE 1 4) , SIt)A1)?60

1 TV X,TVN ,YIS XC2O) ,XTHR (2O ) , EXTPA IL5 ) STC40?60
CO~1MPN /RVAIR / SRF,S1 (20),52C20),53(20),S4(2O),S5(20), St flAfl~~7()

1 Ct t (20),CL2 (20),CL3(20),CL4CZO),CL5I20) , STrAO2R ’)
• r)411 (20),0M2(20),0M3I20),0M4(20) ,0M5(20) , ST I)40300

4 Cnj(2C,5 ),Cfl2C20,5),Cfl3(20,5),CD4 (20,5),Cfl5I20,5) cTCAC’ 3l’Io
COU MON /CIBIK /CI (1000)/RCflRL1(/IINE I (20 ), 114112 (20) STCAO 3 IO

C INPIJT G FN FRAL OATA NAMES ST flAO3?0
F PU IV A I ENCE S T t ’ A ’ ~330

I (VEIl, C I ( U), (XMA CHI, CI( 2)), (GAM MA I , C I I  1)), STrA0340
2 (A l I T, C II 4)), (TIMEI, C II 5U, (RANGEE, CII 6)), cTnA 0- I2~~n
3 (MOOT, CII 7)), IWT (, CI ( 8)), CMX STrP , C II °)), STDAOI6O
4 (OSTARI , C II 101), (DMIN, C I I 11)), (10FF , C II 12 )), STOA1)170
5 1 EPRFAC , C II 13)), I DEIMAX, CI ( 14)) , (OALPH, C II 15)) , ST 0-80300
* (DAIPH , DFC11 1 1)), 510-80390
6 (0-AlT, C I I  16)), (OMACH , CI ( 17)), IDCFN , CI I iS)), STDAO400
7 (CVrI , CII 19)), (DHCL, CIC 20)), (NTRYS , CII 21)), STflA 041~)
e (JPRINT, CI C 22)), (SA VE , CI 1 23)) , (I PONT?, C I I  24)), ST080420
9 (0-SIn, C II 25)), (OF, C II 26)), (NL PHA Z, CU 27)), SI080430
* (NCPHAZ , CIC  28)), (NDPHAZ, C II 29)), (WDRCP , C IC 30)), 5T0A0440
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1 (rSTA PT , C I I  31)), IAEX III , C II 32)), ITVAC I , CII 33)), STCAO4SO
2 (XI Sr T , C1 ( 3’,)), IWP000R, CII 35)), (W0000S, C II 36)), ST0A0460

— 3 ( A E X I T S ,  C I I  3 7 1 ) ,  (100001, C II 38)1, (RIOt , C II 3 0 ) ) ,  ST r )8047 0
4 ( T V A C ~~X , C I I  40)), ITVACMN, CII 41)), (NSFTS, C II 42)), S’0A0480

( 5 P ~~F , C Y (  4 3 ) ) ,  IRJFLAC ’, CU 4 4) ) ,  ( h ( NO U T ,  C I I  4 5 ) )  ST080490
F O U IV A L { F ’ C F  ST C A O 5 0 0

* (X TI-PTL, C I I  A l )), (YI SP , C II 81)), 5T080510
I (S MA CHI , CI ( 101)), ICLAL FI, 0-1 (121)), ST’. 80520
2 1 S~’AC 2, C II  141)), ICLALF2, CII 161)), STDAO53O
3 ( S P A A C W 3 ,  C II [El)), (CLALF3, CIC2OI )), fTDAO54O
4 (SMACH4, CI (221)I , (CLALF4, 01(241)), ST0-A0550
S ( S MA C H 5 ,  C I ( 2 6 1 ) ) ,  (C L A L FS ,  C I I2 8 I ) ) ,  ST~~A O 5 6 0
6 I OMAC H 1 , CU 302)), ICDOI , CI (321)), S1C80570
7 ( r)M~~rH2,  CII’.22)), (C002 , 01(441)), ST0-80500
8 (r”AIH3, CIIS42 )), (0003, 011561)), STOAO590
c (0-MACH4, CI(66fl), (Ct)04 , 011681)), STDAO600
* (0MA Cl- ~5, 01 (782)), (COOS, CI(80111 fTDAO 6IO

-
- 

C P’PPUT PHA SF 0-A lA STDAIA MAI N S PFRIV ST~~A0620
CCMM CN /P IPLK / Pt ( 7C )/IpEil1 (IIP (1C )/PS8LK/PSI70,20 )/1PSBLK/IPS (10,2o)STrAO’,3~)

C crr~ o64o
W U P K  INC 0 -C O M M O N  S I D A T A ,  M A I N S ,  D I RTy ,  CUT P(J T
Cfl~”-~fl41/C0LK/C (40C)/OUTBLK/PAGFR (14,50) STC)A0650
FCU IVA L  ENCE S T 0 - A 0 6 7 0

1 10 1, CC 1)), (0, CI 2)), lOS , CI ~ U,
2 ( 0 - P Ay , Cl 4)), (GRAVI, C C 51), (GRAVN, Cl 6)), ST0-A06 °-’)
3 (TWC I-, CI 7)), (IHP-, CI R U ,  ITHPQ, C( 9)), STCAOTO t1
4 (SSV, CI 1O ) , (RHO, CI ii) ), (PRESS, CI 12)), St~’A07j’)
S (VlSI, CI 11)), (lIMP , CI 14)), (A LPHA, CI 15)), ~T flA i72O
6 IXMAC H , CI 161), (COO , CC 17)), (CLAQS , CI [8)), STOAO7 3C )
7 (CL AI F, CI 19)), (Cl, CI 20)), (WF , CI 21)), 51080740
B (S F0- , 01 22)), 1 114, CC 23)), (ANZ, C ( 24)), cT”8075)
9 ( A P ~ X , CI 25)), (MITE R , CI 26)), (NRCCST, CC 27)), 510-80760
* ( N SP HAZ , C I 28)), ((PRINT, CC 29)), (RSAVE , CC 30)), ST~’A 0 7 70
1 f F 18 , C I ‘ l) ) ,  (TSAVE , CC 32)), (XTDL, CI 33)), STCAO 7PO
2 (NERO , C ( 34)), (ERLIMT, CI 35)), (NEQ, CI 1~~)), 

ST1~AO 70fl
3 (100411, CI 37)), C P400NE , C C 38)), (ERLOG , C ( 39)), STDAO POO
4 (NBAO , CI 40)), CJSTEP , CC 41)), (TTOL , CI 42)), S T r A 0 1 0
3 (TMA X - , CI 43)), (DIII, CI 44U, (KSIJB, C C  4 5 ) ) ,  c r 0 8 0 0 2 0

A ( Q A T I O , C( 46)), (81 (11), CI 47)), (AW (1), C( 51)), STrA3R 3 0
7 (KK)(~ C 561), U NDEX , Cl 57)) STC~ OQ41

IOU IVA I  FNCF S T C A O 3 S r )
1 (TO UT , CI 58)), (lOUT, CI 59)), (NPHAZ , CI 60)), c i ra 0 R~~fl
2 (SIN ~~~M , 1 73)), (COS GAM ,  CC 74 1 ) ,  ( DA LP , Ci 7 5 ) ) ,  STr)8007t)
3 IV MASS, C l 76)), (GOCTRO, CI 77)), CO EGRAC, CC 78)), ST ~~~~A i t 380

-
• 4 I T V A C , C (  7 9 ) ) ,  ( A E X I T ,  CI 8 0 ) ) ,  ( X I S P ,  CI S I ) ) ,  S T O A O R O O

S (ACCN , C( 02)), (ACCT , CI 83)), (X NOW , CI 84)), STOAO 900
IW P R  , CI PS)), (WEMPTY, CI 86)), (NPAGF , CI 87)), STOAO91O

7 INPUT , CC 88)), (NL I NES, CI 89)), (NCON, C( 90)), STDA0O?1)
B (41)~A P , CC 91)), IRNG I , CI 92)), INTRY, CI 93)), ST080930
9 IAL IMAX, CI 94H, ST O’~0Q4O
* (ISV (1), CUOI)), (SILUI1), C (141)) STDAO9SI

C INTEGR ATION VA R I A B L E S  STOATA MAINS DIRTy, CUTOUT STDAOQ6O
COUBL E PRFC ISIOM X PR IMI 510-80970
COMMON /01 (RLK/xI10),XDOI(1C ),X PRINLI1OI 51080950
rO I J I VA L  FNCF STDAO900
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1 I TIME, XI 1)), I’ A MMA , Xl 2)), IV, X I 3 ) ) ,  S T T ) A I 0 0 0
2 (Al 1, X ( 4)), (0 , XC 5)) , 1W, XC 6)), 51081010
3 ( V I ,  Xl 7)), Sl0-A 102()
4 (GOUT, XDUI(2)), (VDOT , XDflT(3 )), ST0410~ f)

5 (HOOT, XDOT (4)), (ROOT, XOOT(5)), (WOOl , XOUTI6)), 510-81040
A (V Trr T, xD~~T (7H STOAIO5O

C ATMf SPI-~IPE SIBROLT INE C0MMUNICATICN DER IV,S TCA TA,MA TNS ~TCA1060
CrMMflPq /a1PPLK /4~~T~~, IFMPA , RHOA , PRFSSA , SSVA , 5108 1070

I VI SCA STOA1O8O
C C T M I S S ( C N  S T A T E M F N T  FflP. MAINS,  PERIV 510-81090

~ jMF415jflN 510811 00
I YISPI2O ), XTHRIL (20), SMACH 1 (20), STOtil li l
2 SMACH 2C2O ), SMACH3 (20), SMACH4 (20), STDA 1I2O
3 SMACH5I 2C ), CLALF1(20), CLAIF2 (20), STDAII1O
4 CLALF3( ?CJ , CLAL F4 (201, CLALF5 (201, ST0-8114”
5 OMACHI (?O), DMACH2 (20), DMACH3 (20), STOA I1SO
6 fl~ 8CH4l20), DMACH5(20), CDOII2O,5), ST081160
7 (002120,5), 0-003 ( 20 ,5) ,  C004(20 ,5 ,  5 10-81 170
B C C f l S C 2 O , 5 ) ,  S IDA I IPO
S C F C O ( 4 ) ,  S ILUI2O,6 ) ,  I SV ( 1 2) ,  S 10A 1190
* A K C ’ . ) ,  A W ( 4 )  S T C A ) 2 0 0
COMMrN ,T PAJX /TRA JA (lO )/RJDAT/RJOATA I9)/EXTERN ,A P (20 ), STCA I2 IO

1 C f l O E X X / I I ( 1 6 )  S T C A I ? ? 0
F 0 - U IV A I  FNCF IFAR M 4X,TRAJA ( 7)), (TI4MAX,TRAJ AI 8)), SIDA123O
I C F~ lRO , IRAJA I 9)1, CICPDF, TRAJAUO)), IA 5A3, RJDATA ( 3)), 51041240
2 (A 6A3, R JOATA( 4)), (ACA3 , RJDATA ( 5)), (03, AR CJ ) ), ST041250
3 11 (1410, 11 (1 )), lEN D, TRAJA ( 6)) 5 10 4 1 2 6 0

rt TA Pt A NK /4H / STOPi 127O
C 5 10-8 1200

SAVF I=S AVE
C SF 1 CI1MMIIN BLOCKS Ifl ZERO 510-81300

CC ~~f l 1=1.1001 STOA 11ID
10 C III )= O. cT flAL3? ()

C ST0-A 1l ’O
CC 20 1= 1 ,40-C 51081360

20 0 - 1 1 1 = 0 .  S T 0 - A 1 3 5 0
C S T DA I 1 6 I

rr 30 1=1,70 5T04137f)
3C P 11 I )=0. SIOA I300

C cT f ) 4 1100
CC 40 T= l, 1C cTflAl400

40 10 (11=0 51041410

0- 51 0-41420
CC 60 J 1,50 SIr81430
Cr 6C 1=1 ,14 51041440

60 PA0 - FR C I,J 1=0. ST 081460
C SIOA 1460

0- C 70 J=1,2C 5 10 414 7 0

CC 70 l=1,7C St04148()
70 P5(I,J)=O. 51 0-41400

0- 510-81500
CI’ 50 J 1,20 51081510
CC 80 1=1, 10 STDA I52O

80 TPS (T,J )=0 STDA1S3O
C STOA 154O
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C STCAR 55O
r SET P0111— IN INPUT GENERAL DATA cr081560

SA VF=l. S10A1570
N SFTS = 2 51081500
FSTA PT = (1. ST’)AlSq’)
TPPIIT2 = 1 STOAI600
IF ( LA ?PUS .EQ. () ) IPRNT2 = 0 STDA I6IO
I. 1410-UT = LA?R (J S STDP~1620
EPPINT = 0. STDA1 6~’0

C SEE FUSY 5T0A1640
P J F L A G  = 0. S T O A 1 6 S O
15Tfl 32.174C5 ST0A 166O
Pr=2 0.qEA 51081670

0- °AN0 -F TOL ERANCE IN NMI 51081680
C XTOI. IS THE TIME TOLERANC E FOR PHASE DEPENDENT VARIABLE STOPS STOAI69O

XTOL=O .0005 51081700
CC’ 100 1=1,20 51041710
L INF II 1 )=BLANK 51041720

1 CC) L I~”F2 (I)~~~LA N 1 ( ST 041730
C 51041740
C PUIt 1— TN PHASF DATA CONSTANTS APPLY TI’ FIRST AND ALL SUBSEQUENT ST0A1750

P~-8SFS LI4LFSS ALTEREP BY INPUT DATA 51041761
NCON= () ST 0-81770
ICOCE=C ST 061780

r SET NAM EL 1S T VA LU FS INTO AC TIVF CORE ST041790
P0-MGI = 100-MON STCA1800
CALPH = VPMI1 ( 11 5T041-810
C~ LT = V PM 11I 2)  STr~~~q2O
CCII’ = V°M 11 ( 3) STOA IO3O
OFL.MA X= V PM 111 4) 510-41940
rI~ C1 = VPM I1 ( 5) S1041850
0-’~A CH = V PM T1 ( 6) 510-41860
CMI I’ = VPM [I ( 7) 510-41570
rCTA pT = VP M 11I 8) 510-81000
EVIL = V PM L I I  9) cTOAlS On
1°FF = vI)M11 (lO ) STOA1 QOO
FRPF A C= V PM L I I 1 I )  s1ntii~~io
IF RC PI=TVP M 4II) Sr04 lq? r )
JP RIP T= IVP MA(2 ) STC41930
MYS TFP= IV~ M4(3) cT0-41q4~)
NIRYS= VV PM 4 (4) 510-81950
P tNGFI=VPM7 ( LI SIDA196O
RTflL VPM7 (2) 510-81970
IP’~F T V P M 7 ( 3 )  5104 1980
CKG=VP M7(4) STOAI990
CKV=V PM7I5 ) STCA2000
C1(V (PUTVPMTI6 ) SI04201”
CTCPI=VPM7 (7) ST0-420?0

C FROM PSM OR NAM7 7 STDA 2O3O
yEL l = 74 (1) 51082040
XMA ()41 14(2) ST0-A205’)
GA M MA ! Z4(3) STOA2O6O

~L T T  = l~~14 ) ST 042070
MOPT Nfl11) STC 82080
NLPHA1 4113(2) STOA2OQO
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= 4173(3) ST CA2I0O
— II0P)-487 = N73I4) 5TflA 2110

KINP = K IZ STDA2120
1,000-PP = FUll 1) ST082130
XISP I = FU7 (2) STCA214O
IVAC I = ~ UZ (~~ ) ST CA 2 ISO
AF XII I = :UZ(4) ST082160
W 00 0 0 S  = EUZ(5) STDA2IYO
A F X I T S  = F UZ I 6 )  ST0A?180
W IT = FUllS ) SICA2L9O
WC ROP = FU? (9) STOA2200
IF C K I I”P .10 . 43 ) WOROP = FUll 10) ST082210
NTEN = to 51042220
l~K!Nfl  = MOD I KIND , NTEN ) ST042230
IF ( 41K 1140 .11). 3 I WOROP = 107110) ST0A2240
4 5 8’  = FUZ F ( 1) ST 04225 0
A~~A3 = FUZE ( 2) STCA226O
ACA3 = FUll 1 3) ST 042270
0-3 = FU7E( ‘.1 S T 0 42 2 80

-
- - TV 8C’~X = TVX 51082290

TVA C MN = TVN SI~~A?300
0-C 1215 I= 1,2C 51082110
YTSP ( 1) = Y I SXI I ) STCA23?0
XT I~PTL ( I ) = XTHR (I) ST 042330

1215 CON T INUE STCA2I 4O
C LO AD PHASE DATA INTO ACTIVA ARRAYS S1042350

CC’ 130 J 1,NIPHAZ SI082360
(PS I I ,J) = 111PM (J) 5TD82170
1051 2 ,J) = NA ERC IJ) STDA23RO
IPS ( 3 ,J) IPTYPE lJ ) STf14239 )
IPS( 4 ,J ) = MODES lJ) ST042400
1051 S .J) = MHGEN Ii) 510-47410
1051 6 ,J) = ICONI (J) 51082470
PSI 1 ,J ) = XMAC HF (J) S10A2430
PS( 2 ,J) = ALIF CJ) STflA244O
PSI 1 ,J) = GAMMAF (J) 510-82450
P5( 6 ,J) = FVA IUE CJ ) S10112460
PSI S ,J) = A LPMA X (J) 510A747C)
0c C S ,J )  = A NZ Mt X (J )  ST0-82400
PSI4,J) = 7TPHAZ CJ ) 51042490
PS (5,J)=ZTflTAL (J) S10A2500
PS (7,J)=7SLOPF(J) STCA ?510
PS( 10, ..l ) = FUSY(J) ST042520
FUZP OP = 0.0 ST0A2530
IF I IPTYPE IJ I .LF. 2 ) FUZPOP = FUll?) 51087540
PS 1 11, J ) =FUZPOP STDA?c5o
PSI 12 ,J) = GTOPT 51042560
PSI 13 ,Jl = CXV STOA 757O
PSI 14 ,J ) GKG STDA25RO
PS( 15 ,J) = GKVCRU STrA?s gn
00 1212 1=1,10 510-42600
IIIJX = 20- + I S’flA2610
NUXX= 40 + l 51042620
PSINUX,J ) = XP ITCH (I,J) ST0A2630
PS (P’LJXX,J) = YP I TCH (1,J) ST042641)
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1712 C O N T I N U E  STC 42650
CC 1213 1 = 1, 10 ST082660

= 30 51082670
= SO ST OA 26 00

PSI N!JX 4I , J ) = XP I TCHINUX,J I 51082690
PS( ~- ‘UXX+I, J I = YPITCH (NUXX,J ) 51082700

121 3 COM TT JL JF ST0-42710
1 .0 C1’NTINUC STCA2T2O

— C FOP” AM OR NAM7S ST0-82730
S P E F  = SPF ST082740
DC 11CC 1=1, 20 ST 042750
SMA ll- i (1) = Si 1 1 )  STOA ?760
SU ACH? (1) = 52 (1) ST0A2770
SMA CI- 3 (I) = S3 (1) ST0-A2780
S MA CI- 4 I I)  = 54 (1)  510-42790
S”ACl -S 1 1 )  = 55 (1) STCA2000
(14111 (1) = Cli I T)  STOA2S1O
CL AL F . I T )  = Cl 2 C I )  ST 082 820
CIALF 3 I I )  CL3 (1) STCA2 R3O
CT AL F4 I I )  = CLA (I) 510-47840
CLA L FS I t )  = C15 (1 ) STCA?850
CMA CI- 1 C I )  = DM 1 (1) S T 0 - 4 2 8 6 0
C MA C H2  ( T I  = D M 2  (I) STC42P7D
OMA H3 (I) = DM3 (I) S1CA2RSO
CMACI-’4 (1) = DM4 I t )  ST 042890
CMAC HS C I )  DM5 (I) ST0-A2900
0-P 11 01 J=1 , C S’r42910
CC’~~I (T,J ) = CDI (I,J) 51142920
Cf~ 2 I t ,J) = 0-02 II,J) 51042930
(0-0 3 1 I,J) = 0-03 Ii,J ) STDA?940
cr04 ( I,JI = CD4 I 1,J) ST 0-82950

• • — ~~~~ •~~ • ~
‘— u ~~ ~ L,.J g — ,

__
_~ J J  , I ,~~,• -

1101 CONTINUE ST082970
1ICO CC’NTTNT ’F S1082980

C 51047990
C ST 083000
C RESET COlJ’ITFRS, FLAGS, AND CCNSIANTS AT THE START CF EACH S1043010
C TPA JFCTCRV ST043020

cFGRAD=57 .29~~7e STDA 3D3O
CAL P=O.00i c1r,i~3o4o

C 510-43050
C PIJNGE KUTTA CONSTANTS S1043160

AK (2) 0.5 51043070
$K13F0.5 51083080 —

01(14 1=1.0 S1043090
A W I 1 )=1./6. STCA 3IOO
AWI2 )=AW(1)+AW (1) STOA 3II0
AW (4)=AW ( 1) STrA312O
A W (3)= 1.— I A bUt ) • AW I2) + AW (4) I STCA3I3O
4110 =7 STDfI314O
ERLflG~ ALflG(EREF) 51083150
FPIIMT EPEF*ERRFAC 51083160

C STCA3 I7O
ICONF= 84 STOA 3IB0

C IIPI~A7 IS PHASE COUNTER STDA3 190
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41PH47 () S1 CPt3200
r PC C N= NC C P ’ + l  ST 0832 10

~10Y=0 STOA3220
JSTEP= 0 51083230

~‘~ 4fl=() STCA324O
MOUT=0 ST083250
N111FS=0 ST0A32 60
1 001411=1 ST0A3271)
IW O G = 2 . *GST I) S T 0 A 3 2 8 0
N’~’AP= 0 SI 043290
Af TMA X = t.E8 51081300

5TC83310
C ICC IT IFY FIRST BOOST PHASF ST~~A 3320

00 150-  I= i,NIPHAZ ST 0 8 3 3 3 Ø
IFII PS (3,t).GT. 2 1 GO TO 150 5I0A3340
lFl IPS( 2, 1 ) .10. C) GO 10 150 SI 043350
N~ flflSI= I 510-83360

~0- TO 160 51083370
15 0 CflN T 1Nt iE 51043180

C SI 083390
C I 0-FNTE FY FIRST SUSTA INFR PHASE S1083400

1 60 CCNT INU F STDA341O
CO 180 T= 1,NI PHAZ STCA342O
I1( I PS ( 3 , I )  .11. 3 ) GO 10 180 510-43430

ST P3 83440
CC’ TO iso S10A3450

lEO CrJNTI N (JE 51043460
C 51043470
0- STDA34RO
C CETF PM 1141 IF ITFRt *TEON FOR FUEL EXHA STION CRUISE RAr ~GE IS 10- BF 00ST003490

150 CONTINUE STC’A3500
1 Ff NCpHal .FQ. 0 .00. M PHAZ .01. NLPHAZ ) CC 10- 195 STCA35!0
NITF P=1

~ NGI= P S I 6 , N C P H A Z )  ST D A I S 3 D
IF( RNG 1 .11. 0.1 ) RNGI=1 . 510-43540

C IN ITIALI ZE VA RIABLE S OF INTEGRATION 51043550
155 CONTINUE 510-83560

0-fl 1~~5 1=1,40 51043570
15 6 XU)=0. S1 r43500

XPR !M11 1 )=TIM F I 5 1043590
XPR IM LI 2 )=C-AMMA 1/DFG000 ST043600
X PRIM I (4 )=ALTI 51043610
X P R ! M I I C ) = R A N G E T * € 0 7 6 . 1 1 5  ST C 4 3 6 2 0
XPR IMI (6) WTI 51043630
X0fl1 (1)=1.00 STC43640
IF I MC’PI .01. 0 ) 00 TO 200 51063660
V =VEL I S1063660
CC TO 210 51083670

2C0 CONTINUE 51043680
A L T A = A L T I  51C83690
CALL AIR STCA 3?00
TFIK FA IL.GT.fl ) RFTtP N 510-43710
V =XM AC I.I*SSVA 51083720

210 X PRTM 1I 3)= AM A X I I V , 0.100) S10A3730
CALL MA INS I  5 1043740
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PFT URN S10437S’)
SID A 3?60

SU BRr UT INE T U Q B O ( K F A I L )  11)080110 -

-

RF 4L !(STP ,iP~A R F TlPq80023

~~FA L*4  !NP2O - T(J R BOO3O
COMMCN /CUMVLS / CCM(5I)
E C ’ U T V A L FNC. F I C O M ( 2 3 ) , F N E T X ) ,  T U00 0- OSO

1 (COMI2 4),WTX), 11)080060
2 I1 0-~’(25),WFX) , - T (J Q800 70  -

‘ (COM I26), FMAX ), TURPOOPC )
4 IC IJM(2R) ,T4X), TtJRS000’)
S (CPM(20),MFTIJX) 1 (J R Rr J l r) o

CP M PPN/ AL 100/ T ( J R B O I I D
IX 1, 8111 24I,~~CTEMP (24), PRESS (241,IDI8) 1U000120
CPM MP41 /PACK / 84(72(72) T1J000 1 30
FP IJ IV A I FIJCF C ~A C 1 ? ( 6 7 ) ,  W OOl F ) TU~~BOI4’)
E O ( I T V A I  FIJCF C &A C 7 2 ( 7 1 ) ,  FN I T LJRRO 1S O
rn”Mrp~4 /PESIGN/ DEN6S(65),AsQc,DFN1O (iO) TUP5~~l60
r r M M n N / D E S O P T /  K F I G , X T A N K , K 1 N L T , M E T A L , 1S T R , 01520 120) 10080170
EO U IVAL FNCF I iCC-, f l E S 2 0 1 2 )  ) TUR’30180
ECIJ IVA L ENCE 1101 FF, DES2O (1)) Tll050lo0
C CMMOM /EXTFPN/ A RR I2O ) 1’PQPO700
ECI J IV AI FNCF IA PR II ) , PLLT ),(APR(3),D3), (ARR (14), TANI T )TURAO 2IO

1, (APPI I5),AR ),IARP CI6 ), XM .TERO ), (ARRCI7),XMRJTO), (ARR(18),HFIGHT), 1U0 502?O
1I 8°P( i~ ),POSTLT

) 10000231
CC~’MO M /GENFAL/ XFCIFN 1URP’)240
CrMMO N /TNCOMM /XL0-tJM P ,XFFRNG,X INLET ,XTIPCL ,STERM ,1NCZL T (JQ130250 —

CCMM( 1N / 1410810/  CDINL,  CLALF , W E IG I - ( T T1iP~~026O
EC IJ TV A L FNCE (W FIGHT ,WIN I ) T , ,o~~ r’,,7o

CPMMON/ 1NDES/ X IN DD1I6) 111080700
CflMMfl NI IN L FTX ~ K8 , KP1C ( i 5) , A LPHy( 15) , A A M A C H I I 5 ,j 5) , A t A C C I ~~5 ,l 5) ,  T IJ R ~~ ()7q C)

1 PT3P1P (15, i5), 4000115,151 1(105010-)
(IMMPN /INPTTJ/ FND,ALPDES,AMDES, T4DES, TNP2OI2O) 1(105031’)
CrMMON/I PRO P/ INCI , 1413(3) TU000320
FCI )IV At FN0-F I TV IIQ) , ETAR ) TIJR ~ 0310
ECUIVAt EICE CK ST R, 1 11P20(I)) , IDCASE, 1 NP2012fl,IWTTJ, INP2l (3)),TUPBO34~)

1 (XLPAY ,INP2IJI4)), (RHOF , 14102015)), IREH , 1NP2 0I6)), 1UP00350
2 I WPL, TNP2O IRU , (XLMISC,!PiP2Ol9)), (WSTRI,INP2OI1OJ ), Il)Q~ 03o0
3 (WP VA SI,IN P2OIII )) 11)080170
EQU IVAI FNCF I WMISTJ, INP2OCI3) I T~JR0O 350
FCUT VAI FNCE (WAS IJPF, INP2OII4)), (WBOOST, 141P20I15)) T110503o0
CO MMPN /PRINTR / IPSM , IPLK 6(61 TLJ08O400
CO MMON /TJ IMLP~ XF NG, P14100, XM1 SS 1 TUQRO41’)
COMM ON/ILJRBI/ TVI3O) 111080420
EQU IVAL ENCE I TVI2), ALFTJ I T1j08043r)

EQUIVAL ENCE IAC ,TV IR )), IIJALT,TV (3U, (DFTIP ,IVI9)) 11.1080440
6, 1A 9,TV (IO)), CT4TJ , lyle )), CTJMACH, IV I4)I, ITJTHR, T V ( S ) )  T’1~~B0450
EQUIVAL FNCEIWAFC DS,TV I1 )) 111000460
FOUIVA L FNCE (WFCJFI , TVII1I), (XTO TAI, TV (12)), 11.1080470

1 IXIPS, TV (13)), IXLNOZ , IVI I4)) - 
1(1000480

Cf lMM f l r ’4 / W AT ES/  w T ,IBA RE,DIT,DRF ,DFF ,DFTX P ,t I MA X , w A T2 O (2 0 )  10080400
Cf’MMPN/WATIN/ WAT7 (7), IDPR ,RFAN, TIT,WAT3 (3) TURBfl5orl
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FP (JIVAL ENCE (OPR ,PRC ),IIIT,T4) IIJRPO51O
0-TM FNS ION 0(15,15) 1L3R80520

~ A ’~’FL 151/14411( 1 X L T W , W S H ,W F S , A b~T , W W T , V O L W T , A S K I N p , w S T R P 5 ,wSuM ,xCyL ,T(j R Bo53o
I Vflt. TNK ,WFUEL,XIPS,XTOTAL T(jRRO54O
N AMEL. IST/WAK/ Tfl ,T2,P2,WC,P3,13,P4,155,XE,P55,PA ,T8,VE,Vr,GA ,WAK2 TUR~ O5’5O
41A M E L I S T / C K K /  W A F C D S , W A F ,XLN0Z, DNOZ , S E X IT , s N OZ , A L NC Z , W N O Z , TU RBOS6O

1 YB t %Pr 17 ,P ENCO,X ENC , ,X LFNG, INP2O TUR 9OS 7O
NAMFI. IST/CHECK/ TV,ARR - TURROSR O

C CPMPUTF CORRELATED A IRFL CW FOR INPUT THRUST, M, 14 T(P080590
CUT = .01  * T J I H P  T UR BO600
C (ASE = D3 IURBO 61O 

- 

-

(TANK = DCASF 10080670
X~~1SSL = 4. * PLLT 10080630
1100 = I 10Q50640
110PM = 3 1(1080650
K F A I L  = 0 TIJRBO66O
Pl-?F = R I-4O F 10080670
P I=3.i4 15~ 1(1080680
AM 8CH=TJMACI.~ TURBO 6SO
AM=TJ MA CH 10000700
XMZ FPO TJMACH 10080710
T4=T4TJ 10080720
ETAR TN = 0.5 10080730
l-P IJAI 1 1(10 80740
CALL TL tj1(HP ,,A LT,K1 ,PRESS, PO,IND ) 10080750
CALL T I U 1 I (SDT E MP ,T O) T 1J0B0760
12 = TO * (i.+O. 2*A M*A M)  113080770
02 = PP * FIARIN * (T2/T0)**3.5 1(1080780
WC = 0.2 * T2 * IPRC**0.286 — 1.) TURBO7SO
P3 = P2 * PRC 11,050000
T3 = 12 * (1. + WC/I0.24*T2)) T(JP~ 05I0

(‘ qc * 0-1 TIIPOI1Q7O

155 = 14 — WC / 0.276 TtjRB0BlO
= WI / IO.248*T4— WC ) IURROS4O

P55 = P4 * (XE + 1.)**I—3.5 ) 1(1080850
08 = 0.506 * 055 TURROR6O
IS = 155 / 1.165 100 50870
VE = 47.8 * SORT (1S) T(JP0o5~~3
yr = 49. * AM * SORTITO ) TUPBOR9O
FNC=IJT I- R 1(1 0 80 9 0 0

c-A =FND/ ((VF132.174)+1P8—PO)*53.3*I8/IP8*VE)—VO/32.174) 10080910
W A K 2 = GA * sQRTC T2~~519.) I (02/2116.25) TURSO9?0

ICC TPSM .GT.O) WRITE (6,CHECK) T(J080930
IF I IPSM .GT. C ) WR I TE(6,wAK) 111080940

10 ICES = 0 11)050950
— W A F C O S  = WA K 2 TU080960

XMCR = 1.0 TIJRRO97D
CAL L INL [TCWAK2,TJMACH , X~~~P, ALF TJ , E TAR1N,ETAROI ,ACAP,TDES,Cfl) TURROQRO
IF I KFG~~ .~,T, 0 1 0 TO 995 80990
11*8 = (lAPIN TIIRP1000

C COMPUTE ADDITIV E DRAG • BLEED DRAG TIJRBIOIO
CALL CENENG TURPI 02O
IF I KFCEN .GT. 0 1 GO 10 995 TUR~~1O3 0
1100 = 1100 + I TURBLO4O
IF I 1100 .01. (lOOM ) GO TO 995 10081050
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= ABS ( FND — EN ) T(jR51060
IF I Ow .L~~. OWl I GO TO 20 10051070
WA K2 = W AK .2 * FNO / FN 10001080
0-fl T~ 10 10081090

20- A M=T JMA C I- 10081100
Ac = ASSO 11)081110
DYN P=O.7*P1J*AM *AM T (1081120
CAP~~L = Cr) * DVNP * ACAP / 144. 10081130
FNFT = FN — 04081 TIJQS1I4O
SEC = W OI1IF / FNEI 10001150
WA F=W.~F (flS* (P2/2116.25J/ SQRICT2 /518.6) TUR~~1 (60
CALL W A I F IW A F )  TU R8I17r)

C W A I F  P1112(115 ENGINE IFNGTH, DIAMETER, WEIGHT 1U0131I80
C (‘~C77~~ WE IGHT T’J081190

X ( Nf l i= 1 . f -* D F T IP  1tJQ5120()
C N n l =S C P T (4 . *a 9 ,P I* 144 .)  T000 12 10
S F X I I = A 9  1U081220
S~ fl Z=S0PTC XLNflZ**2 + O.25* (DETIP*$2—DNOZ**2)) TIJPB I23O
ALNPZ=PT*SNCZ* (O.5*DFTIP + 0.5*041071 1(1051249
W~’(1?=3. 5~~ALN07/I44. TURS1?S0

= UT + W’4(1? 10051260
XP4P~.Z=X1NOZ* (0.5*OFTTP + ONOZ)/3./ (O .5*DFIIP + 0.5’ONOZ) TU0-51270
R~ NGfl = 0.5 * OFTIP T0R131280
X~ N C = t PA PE + X1Nfl7 1U081290
Xl FNC~ = X F NG + 2.0 * RENGO 10081300
IF I IPS?~ .61. 0 ) WR I TEI6,CKK ) IIJQB1 3II
IF (rMLX .01. DCASF ) GO 10 995 1(1R51320 —

CA L L TN LUX P 10081330
IF I T~ ’ flL .GI. C ) GO 10 995 TUPR1I4O —

INLFT P CPMP’ITFf) INLET C DUC T LENG TH, WEIGHT, Lfl CA TICP~ . . . 113051350
C M E T A L  = 1, AL UM INUM
C = 2, TITAN I UM T (j 0 0 13 7 0
C = 3, STEEL 10001380

CC T~’ (40, SC . 6C1, MF IAL TUQS1 IQI)
40 PHCMTL = 0.1 TURRI400

F 11.47F6 Tl)05141r)

CC 1(1 70 T I S P 5 [ 4 7 ~~
50 PHOMTI = 1.167 11(051430

F = 15.89 F6 111051440
CC TO 7C T (100145r)

60 Pl-CMTL = 0.2C 11(08146’)
F = 28.86E6 1(3081470

70 IC = 2.725 * D T A N I ( / F**C.4 TIJQS14RO
IF I II .11. 0.03) IC 0.03 TURS1491

X L T W  = 0.6667 * X INLEI 10051501
IF I KENC .61. 1) XLTW 0.5 * XIN LF T 10081510
TF RMA 10.5 $ OTANK — IC — 0.031**2 10081520
XI . FH = 0.5 * OTANK /REH 11)081530
TER MS = (XLFH — IC — 0.03) * PT * 0.6667 100-81540
XLAH = XLFH 11JR51550
VOL HD = TERMA * TFRMB TURPI56O
RFH2 = REH * REH TUP 01570
TERMC = SORT (RFH2 — 1.) 10081580
TERMO = 0.3925 / (REH * TFRMC ) 113081590
TERMC = toll’ + TERMC J / (REM — TERMC ) 10081600
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SI- PT A (~’K** 2 * I 0.7854 + TERMO * ALOG(TERMC I 1 11)081610
WS H = SI- * IC * RHOMTI 10081620
XL FS = C.5 * ClANK / REH 11JR51610
W FS = P T  * 0-lANK * XLF S * PHOMIL * TC 11)001640
W A S  = W~ S 10081650
RI- OF = QHO F / 1725. 11)08 1660
W U T  = 0.0 11)091570
VCLWT = 0.0 - 10891680
IF I XTANK .GT. 1) 00 TO 95 11)051690

C WF DIE lAN K COMPUTAT IONS TU QS 17 00
40 - WI  = 0.25 * 01 * XL IU * OTANK T (1081710
AI WI  = 0.5 * P1 * flANK * XI IW 10081720
Awl  = ASW T + ALWT 1(1081730
W IWT=AI. UI*P l’OMTL*TC 10081740
WW I = AWl  * RI~f lHT ( * ic T 0 R 5j 7 5 O
W PW I= WW1—W L~~I 111051760
VCLW = C.125 * 01 * XLTW * DTANK**2 10081770
VCLWT = VOIW + VCLH O 11)081780
ASK INP = Pt  * OCA SF * (KIENG + O.5*XLTW + XLMISC) 10001790
A S K I NW = 0 I* C C A S E * X L T W * O . 5  TU 0- R 1000

65 CO TO (75, 80, 85), TSTR T (JRPIO IO
75 WSTPPS = ASK IMP * IC * R I-4OMTL $ KSTR 10051920

CC 10 ~ C T IJRS I83O
80 WSTP PS = A SK (NO $ W!1VAST * KSTR 11)081540

GO TO 90 10081550
€5 W STRPS = W S I R T  Tt J P- 5 1960
CO CCNIIN (JF TU081870

W~ (,P’- WPL +WA SURF+WMtStJ+WENG+W1NL+W STRPS+ WF S T U P R I R R O
IF C KI~ NI( .~,T. I I ~ fl TO ~~ TJ~ 0 1890
X 0-Y i= IWTTJ — WSUM —WSH_WUT_RHOF*VOLH D—VOLW*RHUF)/CO .7854*O1ANK**2 111001900

1 +PI*OlA ~’K*TC$RHfiMIL) 1(1081910
C

VOL TNK = (VCL H) + voiwi + O.25*PI*DIANK**2*XCYL) * 0.95 T’i~~91~~3()CC 10 100 T IJ RS1 Q 4 O
55 ASK T NP = P1 * ClAN K $ IXLEN G + XLTW + XIMI SC — XLA H ) 1 1 10 819 5 0

GO 10- 65 TtJq 9Ig~,0
56 XCV I = (WTTJ—WSUM—2 .O$USI+—WAS—-RHOF*VIJLHO*2 .0)/C0.7854*OIANK **2+PI T1J08197 ()

1*CTA NK*Tr*R)-’PMTL ) 111051959
IF (‘%CVL .IF.O.O) Cr] in 990 1(jPRlq9O

67 VPLCVL = P!*CT4MK**2 * XCYL $ 0.25 T U Rq P 0 0 0
V~ LTNK = (VOLI4 D * 2.0 + VOLCYL ) * 0.95 1(1092010

1CO WFUEL = VOI TNK * PHO F T ( J P O ? O? Q
WCVL = PT * ClANK * XCVI * IC * RHOMIL T 1J 05 2 03( )

WT ANK=WCYL + WWT + USH 111052040
IF (KTANK .GT.11 WTAMK=WCVL + 2.*WSH 111052050
UPS = WTTJ — WPL — W A S IJ P F 1 ( 1 0 570 6 0

XL PS = XL FNG + XIIU + XCYL + XLF H + XLMISC T 1j R52 0 7 0

IF 1 KTANX .CT .1) XLPS=XLENG+XL1W+ XCYI+XLFH+XLMI SC 10052080
XTOTAI = XLPS + XI PAY 10002090
DINL=SQ PTI4.*TVIP )*144./PI) 1005210 ()
X ITANK=XLIW + XCVI + XIFH TUPB2IIO
TF (KTANK .GT.1) XLTANK=XCY L + XLFH + XLAH 10082120

C C C OF PRO PULSION SYSTEM TURP2I3O
C $cr CC COMPUTATIONS HERE 10082140

XP APIzO.5*XIMTSC 10052150
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)~yflM 1 X p~~d 1 * t WMI STj + PI*OCASF*XLMI SC*IC*PHflMTL ) T (JR52160
X~~A W2 =XL~~IS C • 0•5*XtF~ IU°52L70
XM flM 2=~~0-AR 2 *WF S TUPP21RO
X PAPI = X PAO 2 111002190
X MO ”l=X PA P 3*WSH TU0-92200
X 0-AP4 =Y PA P 3 + 0.5* (XL FH + XCVL ) 11)082210
XMOM 4=X PAR4 *W CVL 1( 1052 220
T F I K T A N K .C,T .1)  GO TO 110 11)082730
) ( 9 4 P 5 =Y 5 4 04  + ).5*XCVL • XLTW/3. 

- 
11)082240

X MO M S =X 9 A P S * W LW I  11)092250
X P A P 6 =X P P- 04 + 1.5* XLTW TlJ50221~0
XMPM 6-=X PA P6*WPWl 10092270
X 84P7=XLM ISC + X IFS + XC VI + XITW*O.667 TUR02280
XNC ~- l 7 = X P  ~P 7* i~SK INl* RHOMIL* IC 111082290
CC T O 120 111052300

110 X PA P S=X FA P 4 + 0.5*XC YL + C.5*XLAH T U P RZ 3 ! 0

Xl~’flM 5=XPA 0 5*WSH TU°92320
X P A P 6 = X P A D 5  T U09233 1)

~M f l M 6 = X 8 A P 6 * W S H  11)082340
X 9 A 0 7 = Y P 4 2 6 + 1 . 5*X LT U  111002350
x~’rM7 = x pA P7 * p I* n I A N K* p Hn M I Ls ( x L 1w_ x L A H ) 111052360

— 12’) X P A R P = X l~ 1 !SC 4 XL FS 4 XC VI 4 0.5*XLENG 9 XLTW 1000-2370
X M f l M R = X P A P S * I W S T F P S  — A S K I N W * R H O MT L * T C ) 1110923Sf)

X R A P 9 = X I P S  — X L N C 7  — 0 .5 *X F C ’ J G  T U R 1~?1Q1)
X~1fl M(’ =X PA R O * W F N rI 111052400
X PA W I f ’ J = 7 1 0
X M C U T N = X R A R T N $ W E I G H I  11105247f)
XPAP 1O=XLPS — XLNCZ + XRAR N Z 111052431
XMfl (~’ 1O=UNO7 + XBAR1O TURR?440
XMflM =X M fl ?~1 + XMCM2 + XMCM3 + XMOM4 + XMOMS + XMOM6 + XMCM 7 TUP~~245fl

— I +X~”’M8 + XM fl~~9 + X MOM1O T 00 8 ? 46 0
XC 0-PSE=YMOM /WPS 11)092470
X BA O F L = X B A P 4  1 ( 1 0 57 4 5 0

IFIKTANX .Gl.1 ) X BA R FL=I V O L HD*RHOF *X54R3 4 R H O F* X B A R 4 *V O L C Y I  + I IJ R5?4~~I)
I VOIW T*Q HflF *CX BA R S + C.17*XI TWLI/W FUFI 11)00250’)
X~’fl~~F1=UF (JEL *XBARF 1 1( 1 0 92 5 1’ )

X~~f l M F=X Mr M 4 X M PM FL T 1J R0252 ’ )
X C r , P S F = X M P M F/ I U P S + W F U F L)  111052 53 ’)
F~~FTX = IJIPO 11)057540
CY AX = TJTI-’P 1 ( 1 0 07 5 50

W T X = W T A M (  11108256:)
WF Y = W CI JFL 11105257-’)
14X=14 Ti1PQ 2550

M FTTJ X = METAL 11Joo7590
ICC 1 PSM .’~1E .0) WRITE (6,1000I TU~~~260O

1000 FCPMA II /SX , 26HTIjPFIOJFT DFSIGN PARAM FIEPS I T (I~~8?61fl
1F (TPSM.lF .0) W RIIE C6 ,1CSC ) TJMACH,IJALI,IJTH R ,I4TJ

105 0 FCRMA II /CX , I 3HOES !0N MACH = ,F4.2,4X,I6HDESIGN ALTIIUDF ,F6.0,4H FTUPB263O
1T.,/9x , 141-DESIGN 1I-iPUSl= ,F p.2,5H LBS,4X,III4DESIGN 14 = ,F7.2 ) 111002640
IFC !PSM .P-F .0) WR ITF(6 , 1100) 1 1 ) 057 55 ’ )

IICO FPPMA T ( /9X , 1OHCPMPONFNT ,4X,I2HDIAME IER—IN. ,4X,lOI-IENCTM—IN .,4X , 11)082660
1 11 HWFIG)-T LPS.,4~~,I7HC.G. LOCATION—IN. I 11(0526 70
IF (IPSM .NF.C) WRITFI6,1200) DMA X ,XE NC,WENG , XBA R 9 TUPR2S8O

1200 FPPMA TC /IOX , AHENGINF ,IOX,F5.2,9X ,F6.2,PX,F7.2,1OX,F6.2) 111082600
IFUPSM .NF.0 ) WRflF (6.1300)PNCZ,XLNOZ,WNOZ,XRARIO 11)092700
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13C f ) FPRMA T ( /LOX ,6PNO ZZLS ,LOX, F5.2,9X ,F6.2,$X,F7.2,tOX,F6.2) 11)082710
I5(IP SM .~~F.C ) WP1TE (6,14C0) DINL,X INLE I,WEIGHT,X RAR 1N 11)082720

14C0 FPR MAI (/19X ,51’LNLFT ,11X,F5.2,9X,F6.2,8X,F7.2,10X,F6.2 ) 10082-730
T F ( ! P S M .NF.0)  WRITF (6,1500) DIANK ,XLIANK ,WIANK IURS274O

15Cr ] FOPMA T I /IOX , 4HTANK,12X,F5 .2,9X ,F6.2,8X,F7.2,1OX ,F6.2) 10082750
IF (1PSM .N[.0) WRITE (6,16001 WSIRP5,XBAR T 11)052760

ISCO FPRMAII /1OX ,4I-STR.,40X,F7 .2,1CX,F6.2) 11)082770
IF ( IpSM .r¼E.0 ) WRITF (6,1700) wMIST J,XBAR8 11)002780

17C 0 FrP~’AT (/j0X ,5PMfSC.,3 qX ,F7.2,tQX,F6.2) T’J~~R2790
IF (IPSM .NC.C ) wP ITE I 6 ,1800) DMAX ,XLPS, WPS,XCGPSE TURR2ROO

1900 FCPMAT( /10X ,IOHPROP SVS.,6X,F5.2,9X,F6.2,8X,F7.2,1OX ,F6.2) TURR2R1O
fEC IPSM .NF.C) WRI TF I6 ,1qC0) DTANK,XIIANK,WFUEL,XBA P5 1)1092820

19C0 FC~?~~A1(/10X,4PFUE(,12X,F5.2,9X ,F6.2,8X,F7.2,10X,F6.2) TURR2S3O
CO Tfl °~~5 1 11)092940

560 K FA I L = 1 1U082050
IF I IPSM .LF. C ) GO TO 1177 10052560
WP1TE(6,1) 11)082970

1 FOP-MA I l  ~0HTANK CYLINDER LENGTH .LE. ZERO) 10052880

~~ TO ~~~ 11)092890
555 CO NTINUE T U0 P2 °00

K F A I L = 1  TU RB2O1O
cc!! CCNIIMUF TU0P292 ()

IF ( I PSM .11. C ) GO 10 1177 IURR2°30
WPT IF(6,TANK ) TU4B?940

1177 CCNTIMUF 10052950
566 CONT INUF T0052960

P1-OF = RH7F 11)002979
PF1URN 11)082980
END

SURF’OUTINE CARD (N5, N6,NX, CLAS,PCODF ) CA00 00IO
C cGM =MAI ~~A Ii IT YP F B) 1.f.G~ VER . 2 1 0—25—74 FORT !V ERCI) C A00007O
C II REA D CAR D IMAGES FOOM N5, COPY ONTO NX , AND PR INT ON N6 CA00003O
1000 FORM A TI2OA4 ) CA00004O
lCd FORMAT (1X,19A4, 4 3 1 CARDOO5O
20 - CO F O P M A T I I 6 , I H . , 2 C A 4 )  0-400 006 0
20C1 FORM AT (I6,1H .,IX,19A 4,A3 ) CA00007O
2CC2 F1)PMA T (6X,I7l~INPUT CARt) IMAGES/ I

C I M F P’ I S ION K A R O ( 2 0 ) , C L A S I 2 O ) , P C QO E(2 0)  CA5 0009O
0- 414 K7 IP,Kl0/41471P ,41-tI0 / CARf)0l0 ()

= I CA00 0I1O
K C A PC  = 2 CARr)r) 120

4111411 = 2 0-4000130
W PIT FIN6,2002) CARDOI4O
W R I I F I N X ,  1001) C L A S ,  PC OOE CA000 I5 0
W RTI E IN 6,2001) KI, CLA S, KCARD, PC ODF C A0 0 0 I S O
CO IC 2 C*000L70

I ~1TNE = 0 CA 000IBO
W R I T E ( 4 1 6 , 2 0 0 2 )  CA000 I9O

2 NI 1411 = NITN E + I CA000200
KCARD = KCAR D + 1 CA 050210
READ (415,1000) KARl) CA000?2’)
WR T TE (NX, I000IKARD CA00023O
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l, P ! T F ( N 6 , 2 C 0 0 1  ~C (AR fl, KARl ) CAPr)fl240
IF (KA Pfl (1).FQ .K?IP.ANr).I(ARD (2).EQ.K101 GO TO 8 CA PV~O2SO
t F (‘4LINF .IT.50 1 ~n 10 2 rAROO76~)
(A lt  DAGF CAP!~O270
C-fl Tn I CAPOO2R ()
E~Jfl F IEF NX cAqc,o?qn
PEW !Nfl NX fARflQ 3~QPFTIi~~; CAQOO31 ()
Fr~rn CAR~ 032O

SURP PUT INE IMCOST (IZIP ,IN PPIN) tNCflO ()IO
RFAL ‘fl’ZWT,MP 1~J~ fl0(~2Ocr~~~rn~j /Cfl ”JLY/ KII”flPS,fl1AFRT ,SWMC,SOTI4RT,5RNOl1,SWP~,SCMMOP (4) !NC0003O
Cfl~ MCNJ /SCPNNL/ NP1SI2C),PARVNl (7 ,2O),DWN117,20),flUI’~’Y (5O) I~ICflO’)40

1 ,NSrnST,Ir,U4M4 (4) P~JCflO OSO
(PMMP~4 /GUIDCfl/ C0S~l,NSCPC,WTGtJtfl ,SAWTI(3),SAWTJ (3),SAFCI (3), INCflOO6O

I SAFCJ (3),KSA STR, KSAA I3T ,~1SAC~1N,KSASGT,AWT1 (3),AWTJ (3), INC’lOOTO
2 APPEK! (3),APPEKJ (3),A FCI,AFCJ,KASTR ,KAAGT ,NACHN ,KASGT , 1~

J
~~’OOQO3 f-jPWT (3),GIPnSP (3),GIRNr)T(3),GIRFC (3) ,KGTABI,KGTYPE,

4 fl~) M r ,X ( g )  INCflO I’V)
CPMMeM /CfiMVIS/ WTANK ,VFX (N,VRFQ ,GC,w,HPPUMP,WTFIJEL,WCCr’I~,vCCI~T, INCrIOI1~

1 P5,V1,W?dnl,K FM ,Y$TTK,A ,PCUM,WMC,VM,f)THRT,RNflZI ,~~CZ WT ,MP,CAS FM , f~~Ct’012O
2 FNFT ,WT,WF,FMAX, S,T4,MCTTJ,ZXNB ,D,W1 ,FC,PPE AK ,BSP,NCFT ,QA,WCS , !~4CflOl30
~ WW II , W T C , W T P ,WG G,W SC, W IV ,VGT ,W C ,WP ,OP, WN, M(TA L,NCONFG tN Cf l OI4 O
CCMMfl~J /COSTIN/ PR !AI ,PRIA2,PRJC,PRIA3, PRIA3,PRIA4 ,PRIE4,PRIA 5, !“C1015 ()

lPPIs~6,PPIA7 , PR 1A€, PRIRP ,PR!A 9,PRIG9,PRIAtO,PR1Att,PP1Gt1, PRTAj 2 , T’4C~ OI~ !)
2PPIRl2, PRTFI2,PRTA I3,PRIE13 ,PRIA1 4 ,PR!FI4,PRf~~l5,PR1E15 ,PRI~~I6, TNCOOI7O
3PQ ![l6,PP!A17,Pq !F17, PRIAI8 ,PRIRL9 ,PRIE1A ,PRTAIQ ,PPIF1Q ,PR!A2o, 1~’C flfl1Rfl
4PRf~~2I,PPTA22, PRIF~22,PR1A 23,PRjB23,PRIC23,PRJA24,PRfC24,pPIA25 , INCOOI9O
5PP1R25, PP J A26,PR !R26,PRTC26,PRN41,PRNA2 ,PRNA3 ,PRNF33,PRN A4,PRNE4, tf~CCO2flO

~PRNA 5,PRNA 6,PRNA7, PRNA8,PRNp8,PRNA9,pp NG9,pRNAIO, PpNA t I,pRNC11, T~’C’1O?1O
7PRNA 12 ,PPNFiI 2 ,PRNFI2,PPNAI3,PR NEL3,PRNAI4,PRNFI4,PRP*115 ,PRNAI6, tkICflO2?fl
ePRNA 11, PRNA le ,PRNBI8, PRN A19,PRNBtq,PRNC19,pRNA2o ,ppp

~C2o,p RN~ 2I, t~icno23n
9PPNB2I, PPNA22, PRI.1p22,PRNC22,PIPC,PLAI,PLA3,PLR3 ,P144,PIA6,PIAR , TNC00243
~PlRP,PLM~,PlA1l, Pl~~11,PlA 13,PL813,PLCl3,P1DI3,PLAI4,P1nt4,PlA15, IN~ flO25O
eP1B15,PtF1~~,P1F15,P1A16,P1E16,PLA17,PLA18,P1B1R,PLCI8,P1A1g ,PI A2O,IN Cr~n2S0
CPlM2O, PlA2l, PL!32I,PLC2L,PTA1,PTDt,PTA4 ,PTB4,PTA5 ,PT

~
5,PTE5 ,PTA6, jNCflO2lO

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ !Nf”02R0
E P F A 3  ,PFP3,PF A 4,PEE4.PEA5,PEF5,PEA6,PEB6, PEE6,PF AT,PFE7, PEA~3, PE A9, !~IC1()?~

)()
FPFA 1O,P (ftlfl,PFCIC,PEALL ,PEBI1,PEEII,PFBC,PSPC ,PSA3 ,PSB3,PS A4,PSF4, INCOO~ fl~

)
G PSA 5 ,  PSF5, PSA 6 ,  P S F 6 , P SG6, P S A T , P S F 7 , P S A B , P S A 9  ,PSA 1O ,P SR I O , PSC 1O, TN C OO3I ’D
f4PSA11 ,pSA1I ,PSFII,CFT,PFT,CFCASF ,PFCASE,CFC,PF(,CFM ,PFM ,IYFAR
COMMON /COSTIN/ PRIBI,PRICI,PRIB2,PRIC2,PRIB4 ,PQ1C4 ,PRTO4 ,PPIR5,INC10330
1ppIc5,ppI8g, PRICq,PRIO9,PRIE9 ,PRIF9,PRIB1L, PRTCII, PRIDIL,PRIEI1 , INCno34n
2 P P 1F 1 1 , P R I C 12 , P R I D I 2 , P P ! 8 1 3 , P R !C 13 , PR 1 0 13 ,P R I B I 4 , PR T C I 4 , PR !014 , IN c ool c o
~P p I R l 5 , P R I C 1~~,PP 1Ol5, PR 1Bt6, P R T C 1 6 , P R 1 0 l 6 , P R t B L 7 , P P t C I 7 ,P R 1D 17 .  Cr’fl36fl
4PPIEJ7, PRICI8,PRIOI9,PR!819,PRICI9,PRID19,PRIB24,PRP%R1,PRNCI,PRPP21MCfl0170
5,PPNC2,PPNR4,PR1C4,PRNO4,PRNP5,PRNC5,PRNB9 ,PRN (9,PR 9,PR~ E9,PPP~~9!?~’C~ O38fl
6,PRNPIL ,PRNCI1,PRNDII,PR NFI1,PRNF1I,PRNCI2,PRNDI2,PRNR13,PPNCI3, TNCfl03Q~7PRNf)13,PRNBI4,PRNC L4,PRNOI4,PRNBI5,PRNCI5,PRP4D15,PRNPI6,PRNCIE , INCOO400
ePPND16,PPNB17,PPNCI7,PRNOl7,PpNEI7,PRNB2O,PLBI,PLC1,PLA2,PlP2,PlB4!N~ fl041’)
9,PLC4,PIA5,PIA5,P186,PLC6,PL.A7,PLB7,P189,PLC9,PLAlO,PLfl1O,PLA12, INCflO4~~
~PLB12,PlBI4,PlC 14, P1Ct5,PLD15,pLB16,P1C16,PLO16,PL~ 19,P1Ct9, PTP1, 1NC00430
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~~iri ,PTA ~ ,P~~~2,PTA 3 ,PJR3,pTC 5,P1D5,PTB6,PTC6,PTD6,PTP8,P1C8,PFAI, JNCt~O44Ø
CPFRI, P[CI,PFA2,PFP2,PFC2,PE~B4,PFC4,PED4,PFB5,PEC5,PFD5,PEES,PEC6, TNCOO4SO
CPED6,PFP7,PEC 7,PED7,PFC1L,PFDtI,PSAL,PSBI,PSCI,P5A2,PSB2,P5C2,PSB41NCflO46O
E,PSC4,PSD4,PSR5,P5C5,P5D5,PSE5,P5R6,PSC6,PSD6,PSF6,PS87,PSC7,PSC7,1NC~ O47O
FPcF7,PSCLL, PSflLI,PRND22,P1fl21,PLE21,PTDIO,PTEIO,PR (026 INC~1O4RO
CPMM’~N / (flSTIN/ PROFIT,QD,R,*FAI,AFRI,AFC1,AFO1,*FI1,AFA2, AFQ2, !N C’IO4~ OI&~FG2, A FA3, AF R3 ,4FC.3,AF~ 4,AFB4,AF C4,4FD4,AFJ4,AF 45,AF 65,AFC5,AFH5, TNCflO5fl!~

2A FA6, AF~6,AFG6,AFA 7,AFC7,AFD7,AFA8,AF88,AFC8,AFD8,*FI8,AFAQ,A~ P9, INCnOclv,
3AFC’ ,AFr9,AFJ9,A FA1O,AFB1O,AFCjO,AF H1O,AFA 1t,AFB1t,*FGL1,AF~ 12, 1’~CflO’2O
4i~Fc12,ArnI2, A FA I3, Bt3,AFC I3,AFAI4,AFB14,AFCt4,kFU7E,WA1,WF1,WFL,jNrr~O5 1O
SWA2,wD2,wF2,KGAfN,CA1,CEI,CF I,CA Z,CE2,CF2,C43 ,CE3,CF3,GAt,GRl,Grl, IP~C’Y)54O

~Ktt6,KCT6,XSTAR ,KA~ A~ F,NCHAN,KSGATE,GA2,GB2,GK2,GA3,GB3,GO3,GA4, t hJCflOSSO
7CP4,CM4,(A5 ,CR5,GH’5,KG,KC,KW,KA,KP ,IGTYPE,ICTYPF,tPQCST TNCfl~)56OrrMMnPI /COsTIN/ AFF1,AFF1 ,A~ GI,AFt$l,AFC2,AFD2,AFE2,AFF2,AFC3, 1N(~fl0570
ti~Fr3,4FF1I,A FF4,A FF4,AFF4,AFG4,AFH4,AF14,AF05,AFE5 ,AFF5,AFG5,AFC6, 1’~ICO05802ArO6,A FF~,,AFF 6,AF~ 7,AFFR,AFF 8,AFG8,4FH8,AFF9,AFF9,AcG9,AFHq,AF 19, !NCfl059~

)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
4WP2,wC2,C81,CCI,CD1,CB2,CC2,CD2,C83,CC3,CD3 ,GC1,&D1 ,GEI,GC2,G!)2, IMCOO61O
5cF2,rF2,GG2,rI-2,G12,cJ2,cc3,G03,GE3,GF3,GG3,GH3 ,G13,GJ3,GK3,Gt3, IN COO6?0

11,r.P3,6C4,Gp4,(F4,6F4,GG4,GH4,G14,GJ4,GK4,G14,GC5,GnS,GF5, ~~~~~~~~
1CF5,CC5,IFTTAR( 11) , PFT T A S ( l 1)  NC’~0640
CCMMfl~’1 /CSTPRV/ CBLC,CBMC,CCASE ,CCF U,CCI,CCM,CCOMT,CCOMI,CCO MM , IN(fl0650

1 CCONT,CfRC,CEPFU,CESPO,CFTJ,CEXIN,CGFU,CGRD, 1NC 00660
2 CG’r,ccTnT,CIGN,C IRJcu, CTRJRD, C1F,CIFL,tLGG,CLI,CLM, 1NC~’t)67O
3 CIRFU,CLPRD,CLRT ,C ITC ,CLTP ,CM,CMGG,CI~I’,CMTC ,CMT P, 1!~COfl6~ 0
4 CMV ,CNO ?,CNRJFU , CNRJRO , CP,CPAF 1 ,CP~ PIG ,CFL,CPLC, r~’cno~~ o
5 CP MFCt ,CPMFG M ,CPQ A ,CPR ,CPRC ,CPS,CPSM&G ,CPSN 2,CPSR* 1 ,CPSSGG, 1~ICr~07(10
6 CPTPOL ,CR f FT, CR O FV ,CR EG, CR ENG ,CRF TO,CRJC,CRMFGI,CRMFGM ,CPQA ,
7 cRTOIIL,CSA,CSRFU,CSRRO,CSRT ,C1,CTAFI,CTC,CTEB,CTIRJ,CTJFU , INCflO72O

~ CIJI F, rrJIFL,CTJR T),cTJT , CIL ,CTM ,CTNRJ,CTP,Cwl,CW,.aFU,CW HP, I~JCflfl730
9 CBOC’C,CPPS,CPFU,PROFPR ,PRFUAF,PRRAF ,CCLB,CCMB,CTCe,CLIB,CNOZB, 1PtC~ 0740

~ CPRB,CPL~~,CIGNR,CS4B,PPOF EX
COMMON /CODEXX/ 11 (1~~) INCr10760
FOUT VAL ENCE 1T1 (1),KINO ) INC’10770
C~ MM3~l PJFILES/ N5,N6,N7,ML1,P412,Nj H 00780

• NAM FL 1ST /N A MCST / QO, R, IYEAR ,NSCRC,NSCOS T ,KGT ARt. , TNC OO7QO
I KGTVPF,WTGUfO,FC,BSP ,PPEAK,NflET,k5T AB ,KAGATE,P~CHAN,IC SGAT~~, TNCOO800
2 ICTYPE,XGAIN,KFUZE • 1NCr~0Pl0

• N AMFLIST/NAMCBY/WTANK ,VEX !N,VREQ ,GGW,HPPUMP,WTFUFL,WCOM M,VCCMI , 7MC00920
I o5,vj,w~~pi,~ FM ,MATTK, DCOM,WMC,VRf,flThRT,R’~1OZ1,NCZWT ,1P ,CA SFM , 1”~Cfl083)
2 FNFT, WT,WF ,FMA X, T4,M~ TTJ,ZXNB , WM, wCS , lNCflOq4O
3 WW I~, WT C, WIP ~~~~~~ ,~ Sc ,WLV,V GT ,WO, W P,DP,WN ,MFT AL, !N C)0850
1 A , C ,CIAFRT ,K !NDPS 1” lCflflq6O
5 , SWMC,SOTHRT,SRNOZ !,SWM ,KG,KC,KW,KA ,KP INCUORTO
5 ,QA,S V’4CflORR’)
NAM FIIST /NAMCPS/ PRIAL,PRIA2,PR JC,PRIA3,PRIB3,PRIA4,PRIE4,PRI AS, !NCOORQO

1PP1A6 ,PR1A7,PRIA 8,PR188,PR1A9,P~IG9,PR1A1O,PR1AL1,PR1G1I,PRtA12, T”1C00900
2PRIRI?,PRIFL2,PR !A 13,PRIFI3,PRIA14,PRIEL4,PRIAIS,PRIEI5,PRtl16 , (NC~1O910
3PRIEI6, PRIAI7,PR IFL7,PRIAI8,PRIRI 8,PRIEIB,PRIAI9,PRTFI9 ,PRIA2O , TNCOO92~
4PRIA2 I,PR IA22,PRIR22,PR1A23,PR!623,PR1C23,PRIA24,PRIC24,PP 1A25, 1NC~,0930
!PR1825,PRIA2 6,PR1R26,PRIC26,PRNA1,PRNA2,PRNA3,PRNR3,PRNA4,PRNE’., 1NC00940
6PPNA5,PRNA6,PRNA7,PRNAR,PRNB8,PRNA9,PRNG9,PRPIA1O,PRNA1I, PRNG11, 1NC00950
7P RN~ 12,PRNR12,PRNEl2,PRNA13,PRNE 13,PRNA14,PRP4E14,PR!iAI5,PRNA16, 1P4CflO~ 6O
8PpN*17,PRNA18,PRNBI8,PRNAI9,PRNBI9,PRNC19,PRPIA2O,PRNC2O,PR PIA21, INCr1O97O
9PRNB2I, PRNA22,P!kNB22,PRNCZ2,PLPC ,PLAI,PLA3,PLB3,PLM,PLA6 ,PL AR , 1NCO0~ 8a
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A PLR R, PtAQ ,P1AI1 ,P1R11 ,P1A13,PLR13 ,PLC13,PLD13,PLAI4,PLr~14,PLAL5, !~tCfl099~
PP LRLS,  PIt l5,PLF IS,PIA 1~~, PLF I6,PLA L7, PLA I8,PLRI8,PLCIS, PLA L9, Pt *20, INCO IOO’)

• CPLS2O,Pt421,PLR71,PLC2I, PTAI ,PT01,PTA4,PTB4,PTA5,PTR5,PTF5,PTA6, ~IIC~ 1O1O
CPTF6,PTA 7,PT87,DTC 7,PTJC,PTA8,PTD8,PTA9,PTB9,PTALO ,PTBLO,PTrIO , 1”Crq O2O
EPFA3 ,PEP~ ,PF44,PFF4,PFA5 ,PFF 5,PFA 6,PE fl6,PEE6,PEA7,PEF7,P~ AR ,PF*9, 1’1C01030
FPF A Lfl ,PERIO ,PFC LC ,PFALI ,PEPfl1,PFF1I,PFRC,PSPC,PSA3,P563,P%A4,P5f4,!NC01040
GPSA5 ,PSF5,P546,PSFb,PSG6,PSA7,PSF7,PSA 8,PSA9,PSA1O,PSRjO,PSCIo, !NCflP)50

SAII ,PS~ lt ,PSE1I,CFT ,PFT ,CFC ASF ,PFCASE,CFC,PFC,CFP.PFM • 1~JC” l’)60
X ,PIC I4 D1COIOYO
NAMFt ( $T  /NAMCCP/ P°1f~I,PQ !CL,PR1R2,PR1C2,PR1R4,PR1r4,PR1fl4,PR1P5, INCrIl080
tPR!r5,pP1’~9,PR1Cc ,pR1nq,Pck1Eq,pR1Fq,PR !RIj,PP1C1I,ppID1j,pp 1Flt, 1’JC’1090
2 PRIF IL, PP IC L2 , PP 1f ll2 ,PRtP~i3,PR lCt3,PQ11) I3,PR1814,PR1CI4 ,Pqtfll4, !PdCflhIO )
3PP !P15,PRtC15 ,PRtfl15,PR 1~~I6,PRIC16,PRID16,PR1B17,PR1CI7,PR1DI7, ~NCflhIlO
4PP1FI7,PPicte ,pPEflLR,PRPUq,PR1c 19,pRtoj9,PRj824,PpP(~ L,pRNCL,pp?~R21NC fl~ 123• 5, PPNC2, PP~~~4, PRNC4, PPNfl4, PRNR5, PRNCS,PRP489,PRNC9, PRPCQ , PRNF9,PR?~FQ1MCO L LA O
6,P~kNp II ,PPNr 1t , Pp~ oI1,ppN~ LI, pRNFIt,pRNcl2,pRNoL2,pRNRt3,pgNcI3, INCOIL4O
7PP?W13 ,PPP4RL4, PP NC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ INCfl IL5O

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
c,p1c4,PIA ’ ,pLR5,p1R~ ,P1C6,PLA7,DLB7,P1Rq,P1Cq,P1ALo,ptRIo ,p1AI2, INCOI.I7O

PLC15,PLDI5,P1816,PICL6,PLOI6,PLPLq,P1CIQ , 1Nrr~1IR0pTA2,pTp2,pTA3,PT83,PTC5,pT05,p1A6,pTCe ,PTD6,PTRR ,PTCq,PEAI, ~Ncrulg o
CPF~ 1,PFC1, PFA2, PFB2,PFC2,PEB4,PEC4,PEO4,PERS ,PEC5,PFC5, PFE5, PFC6, TNCflI2’~0
CPFr6,PFL~7,PFC 7,PFO7,PFC11,PFOI1,PS*1,PSB1 ,PSC1,PSA2,PSR2,PsC2,PS~ 4tNCO1210E,PSr4,PSn4,PS~ 5,PSC5,PSn5,PSE5,PSR6,P5C6,P$fl6,PSF6,PSR7,P5C7,PSn7,~ NCn~ 2~ O
FPSF7,PSCI1,PSOI1,PPNP22,P1021,PtE2L,PTOI0,PTEIO,PR1c26 1NC01230
~ ,PTRI, PT C I 1NC01231
NAMI LIST /NAMCNP / PqCF~~T, A FAL,A FBI,A FCL, AFDI,IFII,AFA2 ,AF82, 1NC01240

I1tFG2,A FA3 ,~~FB3,AFG3,AFA4,4FB4,4FC4,AFfl4,AFJ4,AFA5,AFR5,A~ C’5,AFH5, INCfU250
2AFA6 ,AFR (~,AFC6 ,AFA 7,AFC7,AFD7,4F4R,AF88,AFC8,AFD8,~~~!8,AF A9, *FP9, tN COI?60
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ tN~~1127O
4~ FCl2,~~FPI2,AFAI3 ,AFPI3,AFC13,AFAI4,AFR14,AFC14, WA 1,WE I,WFI,fPsC ’~1?805Wf~2,wC2,W~ 2, CAL,CE1,CF 1,CA2,CE2,CF2,CA3,CE3,CF3,GAt,C’~1,CF1,INC ’12~’0
€ GA2,GB2,GK2,GA3 ,r,R1,c03,r,A4, TNCn11O~)
7CP4,CM4,C fi5,C~~5,CH5 t~JC’.’1110

• N A M F I T S T  /NAMCCN/ 4FEL,AFFI ,AFGL,AF HI,AFC2,AFDZ,AFF2,AFF2,AFC3, TNCrU32’)
LA FC3, F~FE3,AFF3,AFE4,AFF4,AF&4,AfH4,AF14,AFD5,AFE5,AFF5,AFG5,AFC6, INCflI~~3O
2Acc 6,~~FF6 ,AFF 6,AFB7,AFE8,AFF8,AFG8,AFHs,AF E 9,AF19,ApG9,AF’-Iq ,AF!9, INC’M ~4O
3AF010,A F Et 0,A FFLC,AFGIO,AFC11,AcOlI, AFE1I,AFFLI,AF812,WR1 ,WCL,WN,TP1r0L350
4W P~ ,WC 2 , C Rt , CC L,COt ,C B 2,CC2 ,C02,CB3,CC3,C03,GCI ,GOI ,GE1 ,CC2,6D2, 1N~~)1 360
5CF2, C,F?,(~~2,GH2,Gt2,C,J2,GC3,G03,GE3,GF 3,Gc3,GH3 ,GI3,GJ3,CK3,Gt3, INCfl137O

• 6GW3,GN3,GP3,C~4,Gfl4,GE4,GF4,GG4,GH4,G14,GJ4,GK4,GL4,GC5,Gfl5,CF5, l nI’R0
7CF5,r,C5 1Nf flI39~)

C ~t~’C~ 1400
Cr TO (30,40,50,60,70,80),111 P

• 30 PF*IMN5,NAMCNPI TNrr’142()
• !F( 1~’PP 1N.CT .0) WP ITF(N6,N*MCNP) IN(01430

CC TO 10 INC11440
40 RFAD (N5,NAMCCN ) tNC~1L45O

£~
( !NPR IN.GT.O) WR ITF IN6 ,NAMCC NI INr.n1460

CO Tn 10 T~~~Ot4 70
SC RFAC ( N5 , NAM CPS )  !~“COL4 80

IF(INPR !N.GT.O) WPITF (N6,NA MCPS) 1NC01490
• GO TO 10

60 PFAr (M5 ,NAMCCP )
• 1F( 1NPR 1N.~ T.0) W RIT F( N6 ,NA MCCP I lNrrll52O
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-~r- , - ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~-~~- • -~~ - -~~~~~~~

CO TO tO INC’)1530
iC pFAr ( ic ,NA Mc BY)  INCO I540

FM~ X = FNFT INCO1550
IF ( DIPPIN .GT.C) WP ITE (N6,NA MCBY) 1NC0t560
cr TO IC tNC01570

80 CONTINUF INCOL5PO
R FAr (N5,NAMCST) !NCOI5O#)
IF ( KCT A R L .LF. 01 GO TC 2458 • INCO1600
NV =3 INCOI61O
IF( KGTYPF .CT. 12 ) GO 10 2428 1N~ O1620• IF f KGTY PF .NF. 11 ) GO TO 2408 !NC01630
I BAN’) PASSIVE — SFMTACTIVE TNC’)IF,4()
CALL SLU(NV,SAWT1,SAFCI,WTGU 1D,FC,1LO,IH1~ INCOI 6SO
ro In 241~ !NCOI 66O

C J PA~!f PASSIVE — S FMIA CTIVE !NC’)L670
24C8 CONTINUE 1NC01680

CA LL SLU ( NV ,SAWTJ ,SAFCJ ,W TGUI 9 ,FC ,ILO,IHI) IN(ML690
24~ 8 C r’JT INUF INCO1TCO

KSTAB =K SASTR 1NC~)1T10
KA GA T E = KSAAGT INC’)lT?O
NCHAN = P’SACI4N tNC~ 171OKS1,ATE = KSA SGT 1NC01740
GO TO 2498 T NCO I75O

2 42M CCNTINUF !NC01760
IF C KGTYPE .GT. 22 1 GO TO 2458 V NCOI 77O
IF KGTVPE .NF. 21 ) GO TI) 2438 1NC01780

C I RAN C AC T IVE INCOIT9O
• C ALL SLUIMV , AWT I,APPFK I,WTGUIO,PPFAK,ILO,IHI) INCOL BOO

FC =AFC I INCOISIO
• GO 10 2448 INCflt~~20

2438 CCNTINUF I~JCOl83O
C J BA NO ACT IVE !NCr)1840

CALL SL IJ (NV ,AWIJ,APPFKJ,WTGUIO,PPEAK,1LO,IHI ) INC’)1850
rC=AF rJ TNC’)tBf.O

2448 CON T INUE P401870
• KSTA P KA S T R INCO L9RO

KA C4 TE = KAA ~ T INCOIB9O
NCHA N e NACHN INC~IlQ00
KSGATE = KASGI !NC’)1910
CO TO 24~~8 P *1C~~19?0

24~ 8 CONTINUE INCO Iq3O
• IF C K(~TYPF .GT. 31 1 GO 10 2498 INCOIO4O

C IP SYST EM INC~~ q5O
CALL SL.IJ (NV,GIRWT,GIRBSP,WTGUID,BSP ,ILO,IHI) INC’)1Q60
CALL SIU(NV ,G IRWT,GIRNDT,WTGU IO,NDET,ILC,IHI ) TN 001970
CALL SIU (NV,GTRWT,GIRFC ,WTGUID,FC ,ILO,IHI I INC(1IQR’)

24S8 CONTINU E INcr1j~ qo
ICTYP F = I TNC’12000
IF C (KGTYPE.GT. 12 1 .ANO. (KG TYPE.LT .311 1 IGTY PE 2 INCI)2010
IF(KGTYPE.GE.31) IGTYPESI, !N~M2O20
IF( INPRIN.GT.O) WP ITF(N6,NAMCSTI INC’)2030

10 CONTINUE 1NC02040
R ETURN IW C’)2050
ENO INC’)2060
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S(IBPOUTI NF C O ST I IONO ) CO STOOL O
COMMON ICOSTSC / CTOT ,CPTOT ,C RTOT,CO MPC ( 17) COSTQO2O
COM MON /CONLY~ KINO ,DIAFRT,SOMMOR (8) CflSTOO3O
COMMON /SCRNNL/ S0R351 (351), 10U4M4(4) ~PSTO040
FOUIV 4L ENCE C IDU4M4(3), ICOST ) COSTOOSO
COMMON /QA CO ST /  0M~~XQ, V M A X Q ,  O UMQA IR) r0ST0060
COMMON /~ A SV f tR /  C PAS R18 ) ,  TA R EA,  DBA SIIIII) CO ST OO7 O
PEA L NO1WT ,MP • COSTOO8O
COMMON /CflMVLS/ WTANK ,VEX IN ,VREQ,GGW,HPPUMP ,WTFUEL,WCCMM,VCCM !, COSTOOQO

I R5,Yl,WNI1Z,KFM ,MATTK ,A,DCOM,WMC,VBI,t)THRT,RNOZI.NCZWT,I’P,CASFM , COSTOIOO
• 2 FWET,wT,WF,FMAX ,S,T4,MF TTJ,ZXNB ,D,WP,FC,PPEAK,RS P,P3OET,QA ,WCS , COSTOIIO

3 WWH,WTC,WTP ,WGG ,WSC ,WLV,VGT,WO,W P,DP,WN,METAt.,NCONFG COSTO I2O
COMMON /C IISTIN/ PR IA I, PRIA2,PRJC,PR IA3, PRIR3 ,PRI A4,PRIF4,PRIAS, Cr1510130
IPPIA6, PRIA7, PRIA 8,PRIPR,PRIA9,PRIG9,PRIAIO,PRIAII,P RIGII,PRI*12, Cr1510140
2PRIR12,PPIF12,PRIA 13,PRIE13,PRIAL4,PRIEI4,PRIA I5,PRTEI5,PQIAI6 , COSTOISO
3PQIL16, PRIA I7,PRIFL7, PRIAIR ,PRIRIR ,PRIEI$,PRIAI9,PR !EI9,pR1a20 , CflSTO16O
4PR IA2I , PRIA 22 , P8 1822,PR IA23,pR1B23 ,PRIC23 ,PR!A24 ,PR!C24, PR142 5, CO ST O I7O
SPRIP25 , PPIA26 , PRIP26 , PRIC2o ,PRNA I,PRNA2 ,PRPJ A3 ,PRNB3,PRNA4, PPNF4, C OS TO I RO
6 PRNA5, PPNA6, PRNA7,P RNAR ,PRN B$, PRNA9, PRNG9,PRNA IO, PPNIL1, PRNG1 L, COST O 19O
7PPNA 12, PPNRI2, PRNFI2 , PRI4413,PRNE I3,PRNA I4, PRNEI4 ,PRNA I5,PRNAI6, rnSTO200
8 PQ NAI 7 , PPNAI8 ,PPNP I8,PR NA I9,PRNBI9, PRNCI9,PRNA2O ,PRIsC2G ,PRNA2 I, ~~ST07 10
SPRNP2L,PRMA22,PRNP22,PRNC22,PIPC,PLAI,PLA3,PLB3 ,PL A4,PLAb ,PLAR , COSTO22O
APLBR ,PIA 9,PtAII ,PLR1I,PLA13,PLBI3,PLC13,PLDI3,PLA14,PLOI4,DLA 15, C0S1023’)

• PPIP15,PLFLS,PLF1S ,P1A16,PIE1 6,PLA17 ,PLAI 8,P1fl18,P1C18,PLAI9,PLA2O,C05T0240
CPIB7O ,PLA2I,PIB2I, PLC2 I ,PTA 1,P101,PTA4,PTB4 ,PTA5 ,PT B5 ,PTE5 ,PIAo , COST O2 SO

• CP1E6,PTA7,PTR7,P T C 7,PTJC ,PTA8 ,PTO8,P1A 9,P189,PTAIO,PTRIO,PTCl0 , COS10260

• EPFA3, PEP3, PEA4 , PEF4,PFA5, PEF5,PFA6 , PER6,PEE6,PEA7 ,PEE7 ,PEA8,PFA9 , COST O27 O
• FPEA IO, PEBIO,PFCIO,PE A II,PFRL1,PEEI1,PEBC ,PSPC,PSA3 ,PSR3,PS A4,PSF4,C0S10280

CPSA5,PSF5,PSA6,PSF €,PSG6,PSA7,PSF7,PSAR,PSA 9,PSAIO,RSBIO,PSCIO, C”S10290

~PSA II,PSRlI,PSF11,CFT,PFT,CFC A SE,pFCASE ,CFC,pFC,CF~~,PFM ,TvFAR COSTO300
• COMMON /COSIIN/ PR IB1,PR !C1,PRIB2 ,PRIC2,PRIB4 ,PR IC4,PRII)4 ,PP I P5 , C O ST O 3 LO
• IPPIC S,PRIB9,PRICS,PR!09,PRIE 9,PR IF9,PR !BL1,PR !CtL,PRII)1I,PRIFIL, 00ST0320

2PRI FII,PPICI2,PR ID12,PRIRL3,PRICI 3,PRTD13,PRIRI4,PRICI4,PR!D14, COSTOI3O
3 PPIP I5 ,PRIO15 , PR 1015,PRIPI6 ,PRIC I6,PRIOI6 ,PRIBI7,PPIC17, PR!017 , CO5~ 034 O
4pRIF17, PRIC Ie, PRIDle ,p RIR 19,PRICLg,PRro1q,PRIB24 ,PR,~e 1,PRNCI ,pRN82CoSTo35o
5, PRNC2, PRN84 ,PPNC4 ,PRN04 ,PRNB5,PRNC5,PRNB9,PRNC9, PRP~D9, PRNFq ,PRP Fq C nSTO36O
6,PR I¼I R1I ,PRNC1I ,PRNDI1,PRP4EI1,PRNFI1,PQNCL2,PRNO12,PRPR13, PQNCI3, 00510370

• 7 PPNOL3 ,PRNB I4 ,PRNC 14,pRN0 14,PRNBL5,PRNC15, PRNOI5, PRP4RI6, PRNCL6, C O S T O3 RO
PPRNOL6, PRPsIBL7 ,PRNC17,PRNDI7,PR?4E17,PRNR2O,PLBI,PLCI,PLA2,P182,PLB400STO3flO

• 9,PLC4,PIA5,PLBS,PLB 6,PLC6,PIA7,P187,P189,PLC9,PLAIO,PLRIO,PLAI2, ~OST0400
A PI.f312,PLB14,PLC14,PIC15,PLDL5,P1816,PLCI6,pLD16,PLP19,PLCI9,PT et, COSTO41O

• ePIC I,PTA2 ,PT R 2 ,PTA3,PT83,PTC5,P105,PTB6 ,PTC6 ,P106, PTB8,PTCR,PEeI, CflST042O
CPFPI,PECI,PEA2,PEP2,PEC2,PF84,PEC4,PEO4,PEBS ,PEC5,PEO5 ,PEE5,PEC 6, COST’)430

P CPEC6,PEP 7,PEC7,PEO7,PFC1I,PEI)1I,PSA1,PSR1,PSC1,PSA2,PSB2,PSC2,PSR4C~ STfl440
E,PSC4,PSO4,PSB5,PSCS,PSD5,PSES,PSB6,PSC6,P506,PSE6,PSBT,PSCT,PSO7,COSTO45O
FPSE7 ,PSCI1,PSOI1,PRND22,PLD2I,PLE2L,PTDIO,PTE1O,PRIC26 Cr1510460
COMMON /COSTIN/ PPOFIT,QD,R,AFAI,AFBI,AFCI,A FOI,AFII ,AF 42,AFR2, COSTO47O
1AFG2, A FA 3,AFB3,AFG3,AFA4,AFB4,AF C4,AFD4,AFJ4,AFA5,AFB5,AFCS,AFH5, COSTO4RO
2*FA 6,AFB6,AFG6 ,AFA7,AFC7,AFD7,AFA8,AFB8 ,AFC8 ,AFOB,*FI8,AF A9,AFP9, COSTO4QO
3*FCq ,AFrq,AF Jq,AFA 1O,AF~~iO,AFC IO,A Fp~I0,AFAjI,A FB11,AFGt1,AFAI?, Cr1510500
4*FC12,AFOI2,AFAL3,AF1313,AFCI3,AFA14,AFB14,AFC14,KFUZF,WAI,WE1,WF1,COST0510
5Wb2,W02,WE2,KGATN,CA I,CEL,CFL,CA2,CEZ,CF2,CA3,CE3,CF3,GAI,G81,GF1,COSTOS2O
€KLE 6,KGT6,KSTAB,KAGATE,NCHAN,IC SGATE,GA2 ,G82,GK2,GA3,G83,G03,GA4 , COSTOS3O
7CP4,GM4,6A5,GBS,GI15,KG,KC,KW,KA,KP,IGIYPE,ICTYPE,IPRCST CpsIoc4o
COMMON /CO5TIN/ AFEI,AFFI,AFGI,AFHL,AFC2,AFO2,AFE2,AFF2,AFC3, COSTOS5O
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1A FC3 , A FE3 , AFF 3 , AFE 4,A F F4, AFG 4,A FH4 ,AFI4, AF O5,AFE S,AF F 5,A FG5 ,AFC6 , CCSTOS 6O
2AF06, AFE6,AFF6,AFR7,AFFR,AFF 8,AFG8,AFH8,AFE9,AFF9,AFG9,AFH9,AEtg, Cr1510570
3AFO1O ,AFE10 ,A FFL0,AFG10,*FC11,AFD11,AFEI1,AFF1I,AFe12,W 8I,WCI,WC1,CflSTc~580
4WR2,WC2,CBI,CCl,COl,CB2,CC2,C02,C63,CC3,C03,GC1,GDI,GEI ,GC2,G02, COSTOS9O
SCE2,GF2,GG2,GH2,G12,GJ2,GC3,GD3,6E3,GF3,GG3,GH3,G13,GJ3,GK3,GL3, CQSTO600
6CU3,C.N3,GP3,GC4,G04,C,E4,GF4,GG4,GH4,G14,GJ4,GK4,G14,GC5,G05,GF5, COSTO61O
7CFS,GGS ,CFTIA B( 11),PFT1AS( 11) C0S10620

COMMON /CSTPRV / CPLC ,CBMC ,CCAS E,CCFU ,CCL,CCN,CC0MI ,CCC~ L,CCCpM, COSTO63 O
• I CCON T, CCR D, CEBFIJ ,CEBPD,CETJ,CEXIN,CGFU,CGRD, C0S10640

2 CGT ,CGT O T ,CIGN,C IPJFU, CIRJRD, CLF,CLFL ,CLGG,CLI,CLM, COSTO65 O
- CLRFU,CLPRD,CLRT,CLTC,CLTP,CM,CMGG,CMM,CMTC,CM1P, COSTO66O
4 (MV,CNOZ,CNRJFU, CNRJRD, CP,CPAFI,CPEMG ,CrL,CPIC, CCISTO67O
5 CPMFGI ,CPMFGM ,CPQA,CPR,CPRC , CP S,CPSMGG,CPSN2,CPS R*~~,CPSSGG, C11ST0680
6 CPTPOL,CRAF I,CRDEV,CREG,CRENG,CRF TO,CRJC,CRMFGL,CRIFGM,CRQA, COSTO69O
7 CRTPOI,CSA ,CSRFU,CSPRD ,CSRT,CT,CTAF I ,CTC,CTES,CTIRJ,CTJFU , COSTO700
8 CTJLF,CTJLFI,CTJRO,CTJT, CTL,CTM,CTNRJ,CTP,CWH,CWHFU,CWHP, COSTO7LO
9 CROOC,CPPS,CPFU,PROFPR,PRFUAF,PRRAF ,CCLB,CCMB,CTCE,CLIB,CNOV’, C0S10720
o CPRB,OPLB ,C IGNB,CSAB ,PROFEX COSTO73O
CT MFNSTON DUMMY (1) C’)STO74O

• EOIJIVA IFNCE (CBLC,f)UMMY (1)I CflSTO7SO
CT MFMSTON COMV (51). ICOMV (511 C0S10760

• EQUIVAL ENCE I COMV (1), WIANK ), ( ICOMV (1), WTANK ) COSTOT7O
NAMELIST /NCOUT/ COMV,ICOMV,KSTAB,KAGATE ,NCHAN,KSG*TE, COSTO7RO

1 KG ,KC, ,cW ,KA ,KP, ICTYPF ,IC1YP E Cr1510790
2 ,KIND,’)IAFRI,SOMMO R COSTO800

• 3 ,QMAXC,VMAXQ ,DUMQA ,TAREA,QASAV,SSAV CflSTO8IO
QA SAV = OA COSTO82O
SSt V = S C~~STO83O
IF C QM A XQ .GT. 0.0 ) 0* = QMAXQ * TAREA / 144.! 1000. COSTOB4O
IF ( VMAXQ .GI. 0.0 ) S VMAXQ * 3600. / 6076.1155 00ST0850
IF C ICOST.NE.O) CALL PAGE COSTOB6O
IF(ICOST.GT.1) WRITE (6,NCOUT) Cf1STOR7O
CO 80 1=1,104 Cr1510880

• 80 OUMMYC t )=O.0 COS10990
WIANX=O.0 CPSTO900
IF ((K IND .GE. 20) .AM). (KIND .11. 30)) WTANX=WT COS10910
I F ( ( KIND .GE . 40) .AND. (KIND •LT. 50)) WTANXZWTAM ( COSTO92O
I F ( K I M O  .GF . 50) WTANX !WT C’1STOO3O
A1 A+WTA P4X C0S10940
IF (I(C .~Q. 0) CALL GUCOST COSTOQSO
IF (KO .F0. 01 CALL CICOST coSTo~ eo
IF (KW .EO . 0) CAL L WHCOST CO STO97 0
IF (K A .EQ. 0) CAL L AAICST (AZ,DIJMMV,1) COSTOQ8O
IF (KP •NF. 0) GO TO 50 COSTOQ9O
IF (KIND .ME. 10 •AMD . K IND •NE. 13) GO TO 10 COSTI000
CALL PSRCST COST1OIO
IF (KIND .FQ . 13) CALL PEBC ST COSTIO2O
CC’ 10 50 O)STIO3O

10 IF (KIND .ME . 20 .AND. KIND .ME. 23) 60 TO 20 CDST1O4O
CALL PLRCST • 

cns ri o s o

IF (KIND •EQ. 23) CALL PEBCST COSTIO6O
C.Q Tfl SO COSTLOTO

20 IF (KIND •NE . 41) GO 10 30 COST1O8O
CALL P IRCST CC’ST1090
CO 10 50 COSTI 100
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30 IF (KI~~C .NF. 43 .A’ID. K IND .ME. 441 GO TO 40 C’lSTILLO
CA LL P~’PCST COSTLI2O
IF (~~ T F ~O •FQ. 43) CALL PEBCST C0S11130
CO TI 50 r~ ST1140

40 IF (K INC .NE. 50 •A’JD. KIND .ME . 53) GO TO 50 COSIII5O
CA LL PIJOST Cr1511160
IF ( K I~~O .E0. 53) CALL PF BCST Ct1 ST I17O

~0 Cr,~JTINI,F 00511180
CPS INT = C CPFU — PPOFPR ) * 0.15 / 1.15 

• rfl5T~~jq()
CPFIJ = CPFU + CERFU COST1200
CPPS = CPPS + CER P ’) 00511210
0p1rrr C PA F I  + CPFU + CGFU + C C F U  + CWHF U C~ ST1L~0CPTOT CQA FI + CPPS + CGPO + CC RD + CWHR 00611230
ClOT CPTOT + CR101 r~’ST1240CCMPC ( 1)=CPAFI COST 125’)
CCMPC( 2)=CPFU 0051126’)
CO MPC( 3 ) =CG F U C0S11270
CCMPC( 4)=CCFU 00511280
COMPC ( 5)=CWI~FU C~ S1I2QO

• COMPC ( 6)=CPAFI C’~STI30O
C”MPC ( 71=CPPS COSTIllO
CC~’PC ( 8)=CGRD 00511320
C(’MPC ( 9)=CCR’) 00611330
CCMPC(lO)=CWHP ‘0511340
NTFN 10 COSII3SO

• NI(IND = M O C ( K I N D , NT E N ) 00611360
IF I TCOST •FQ. 0 ) GO TO 9876 (“511370
WP ITF (€ ,5111 ) NCONFG C”SIIlRO

5111 FOPMAT( // DX , I3HCOPJFIC,URATTO N, 15 ) r”STI3QO
WRITF (6,4210 ) IYFA P 0flSTI4fl!)

4210 FORMAT(/// 23X23HRFLAT IVF COST SUMMARY / COSTI4IO
I 16X22 H ( C OS TS IN THOUSANDS OF , 15, 1 X8HDOLLARS) / I e flS11420

W F I T E ( 6 , 4 2 1 2 )  C PT OT ,C PAF I,CRPS ,CG RD,CCR D,CWH R rh1S T1430
4212 F C R MA T (  / RX2SHMI SS ILF DEVELOPMENT COSTS, F35.2 / COST144O

1 19X22HAIR FRAM F . INTEGRATION , F14.2 / L9X1YHPPOPUIS !ON SYSTFMCPSTI4S’)
2 ,FIç.2 / 19XI5HGUIUANCE SYSTEM,F21.2/ I9X15HCCI~TRC1S SYSTEM , fflST1460
3 F21.2 / I9X 7HWAPHEAD,F29.2 I COSTI47O
WPITF (6,4214) CPTCT,CPAFI,CPFU,CGFIJ,CCFU,CWHFU COSII4RO

j 4214 FORM AT ( 8X35HMISSILE FIRST UNIT PRODUCTION COSTS , F25.2 I COST 14Q0
1 Iqx ?7HA IRFRAME • IP TEc~RATION ,F 14.2/ 1~~X17HPROP (JLSTCN SYSTEM , OOSTISOO
2 F1°.2 / ISXI5HGIJ IDANCF SYSTE M ,F21.2/ I9XI 5HCCNTRCLS SYSTFM , C”S11510
3 F21.2 / 1qx 7HWAPHEAD,F29.2 I COST 1520
WRI1F (6,421€) CTOT 00S11530

4216 FPRMAT ( 8X40HTC TA L COST THROUGH FIRST UNIT PRODUCTION , F?0.7) 00511540
• IF (ICOST .LE. 0 I GO TO 9876 CI1ST15SO

CALL PACE f”ST1560
WRITE (€,5111) NCONFG 00511570
WPITF (6,5210) IYEAR COSTIS8O

5210 FORMAT( l~~X37HRELAIIVF COST BREAKDOWN — OEVFLCFPEN1 / C0S11590
I 16X22H (COSTS IN THOUSAND S OF ,15, I X8HDOLLARS ) I Ot’S11600
WR ITF ( 6,52 12) CRAFI,CR ENG,CRDEV,CRF TQ,CRTOOL,CRMFGL,CRMFGM ,CRQA , COSTI6IO
1 PRR*F COSTI62O

~2I2 FCRMAT( RX22HA IRFR AME + INTEGRATION ,F37.2 / 00511630
1 19XLIP’FNGIMFERIMG,F25 .2 / I9X1IHDE VELOPMFNI, F25.2 / Cr1STI 64O
2 19X1€IFLIGHT TEST OPS. ,F20.2 / I9XYHTOOLING , F29.2 / COST 1650
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3 19X1OIMFG . LABOR , F2€ .2 / I9XI4HMFG. MATFR IALS ,F22.2 / 00511660
4 I9XI7HQ UAL I TY ASSURANCE, F19.2 / 19X6HPROFIT, F30.2 I C11ST1670

W R IT F ( 6 , 6214 ) C PPS,CGR D,CCR D,C b~IR,CRT OT COST I6RO
‘214 FCRMAT ( RXI7HPR0PU1~~ION SYSTE M ,F42.2 / C0ST1690

I RXI5HGU I DANC E SYSTEM ,F44.2 / 8X15HCCNTROLS SYSTFM,F44.2 / Cr1511700
2 8X7P~WARHEAD ,F52 .2 / 8X5HTOTAL,F54.2 ) Cr1511710
WRITF (6,3110)IYFAR ,CPA FI Cr1511720

3110 FPRMAT( / 14X,471IRELATI VE COST BREAKD OWN — FIRST UNIT PRODU CT I ON C0ST1730
1 / 19x,22H(COSTS IN THOUSAND S OF ,I5, IX, RHI1CLLARS ) / Cr1511740
2 8X 24I4AI RFRAME AND INTEGRATION , F35.2 I 00S11750
WRITF ((,3111) CPFNG,CPTOOL,CPMFG L,CPMFGM,CPQA,PRFUAF Cr1S11760

3111 Fr’RMAT ( I9XI1HENG INEFRING ,F25.2 / I9X7HTOOLING,F29.2 / COSTL77O
• 1 I9X IOHMFG. L ABOR , F26.2 / I9XI4HMFG. MATERIALS , F22.2 I Cr1511780

2 I9XI7HOUAL ITY ASSURANCE , F19.2 / I9X6HPROFTT , F30.2 I CnSiiico
WPITF(6,312C) CGFLJ ,CCFU,CW HF U,CPF U COSTiRnO

3120 FOQMA 1 ( DXI5HGLIOANCE SYSTEM , F45.2 / 8XI5HCONTPOLS SYS7FM , CrISTIR1O
• 1 F45.7 / PX 7HWARHEAC I , F53.2 / 8X17HPRPPULSICN SYSTEM ,F43.2)COSTIB2O

1Ff NK INO .FQ. 3 1 WR I TE (4,31301 CESFU Cr1511830
3130 Ffl~ MAT ( 13X 1€HFXTE RNAL BOOSTER , F31.2 I COST1R4O

IF (NKINP.FQ . 3) ~R1TF (6,3140) CTC B ,CLIB,CNOZB,CP RB,CPLB,CIGNP, oositqso
1 CSA R ,PPPFFX COSI1R6O

3140 FORMAT ( I9X4HCASE,F32.2 I I9XIOHINSLJLATION,F26.2 ~ cOSTIP7C
1 19X €HNOZZLE,F30.2 / 19X1OHPROPELLANT, F26.2 / Cr1511880
2 1.X13HPROP. LOADING ,F23.2 / I9X7HIGNIIER, F29.2 / 00511890
3 19X1014SAFE + ARM, F26,2 / I9X6HPROFIT, F30.2 I C0S1190r)
IF C KIND .11. 2C ) WP I TE (6,3150) CSRFU CflSTI’)1O

• 3l~ O FORMA T( 13X22HSOLID ROCKET SUSTAINER , F25.2 I Cr1511920
I F C KIND .LT. 20 ) WRITE (6,3140)CCASE,CLI,CNOZ,CPRC, 00511910

1 CPLC,CICN,CSA ,PROFPR 00511940
IF ( (KIND.LT.30).AND.(KIND.GE,20) ) WR I TE(6,3160) CIRFIJ,CTC,CTP, 00ST1950

1 CM ,C PS ,CT ,CP, C PL ,CSO ,PRC’FPR COSTI Q6O
31~ O FORMA T I I3X23HIIQLjID ROCKET SUSTAINER ,F24.2 / COSTIQ7O

1 I9XI4HTHRUST CHAMBER ,F22.2 / 19X9H TURBOPUMP , F27.2 / COSTIQRO
2 1°X15PM I SC . EQUIPMENT , F21.2 / L9X2IHPRFSSURIZATICN SVSTFM , C0S11990
3 F15.2 I I9X7HTANKAGF , F29.2 / 19X7HFUEL/OX F29.2 I COST2000
4 19X13HPROP . LOAD IN G , F23.2 / I9XIOHSAF E • ARM , F 26 .2  ,‘ COST2cP O
S I X6HPP I1FIT , F30.2 ) 00ST2020
IF( K IND ..GE. 50 ) WR I TE(6,31701 C TJFU,CETJ,CT,CTJLF,CTJLFL,PROFPRCOST2O3O

31)0 FO RMAT ( I3X I8HTU RBOJE t SUSTAINER , F29.2 / L9X6HFNGINF, F30.2/ CflST2O4O
I 19X7HTANKAC ,E ,F29.2 / I9X4HF UEL, F32.2 / I~~X13HFUEL LOA fING , 00512050
2 F23.2 / l9Xtt4PROFI1 , F30.2 ) C0S12060
IPOUT=O C0S12070

• 1Ff (KIND.CE.40) .AND. (KIND.LT.50) I I POUT I CIST2ORO
IF(KI’4 D .EQ.41) IPOUTSIPO LiT + ~ 

C”S120Q0
IF(IPOUT.FQ.l) WRITE(6,3210) CNRJFU COST2IOO

3210 FI’RMAT ( I3X2SHNON—INT . RAMJET SUSTAINER , F22 2 I 00512110
IF( IPOUT.EQ.2) WRITE (6,3230) C (RJFU Cr1512120

2220 FORMAT ( 13X25HINTFGRAL RAMJET SUSTAINER, F22.2 I COST2L3O
IF( IPOUT.GT.O)WR ITE(6, 32111 CT,CEXIN,CPS,CLF,CLFL COST2L4O

3211 FORMAT (19X 7HTANKAGE ,F2q .2 / I9XISHEXT. INSULATION, F21.2 / COST2L5O
I 19X 2 IHPRESSURIZATION SYSTE M ,f15.2 / 19X4HFUEL, F32.2 / CC1 ST2 L6O
2 19X I2HFUEL LOADING , F24.2 I COST2 I7O
IF (IPOUT.EQ.1)WRITE (6.3220) CRJC,CCQML,CCOMM ,CCCMI ,CNCZ,PRCF PR COST2IRO

3220 FORMAT ( 19X9$’COMRU$TOR ,F27.2 / 22X5HL480R,F16.2 / C~ ST2I90
1 22X PHMAT ERIAL, F13 .2/ 22X 1OHINSULAT ION,F11.2 / C0S12200
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2 72X6PNO?ZLE,F15.2 / ISX6 HPRO FIT, F30.2 I (“512210
IF (IP I(J1.FQ.2) WRTTF (6 ,3240) CBrrnC ,CBLC,CBMC ,CLI,C1¼C1,CPRC, C0ST2220

1 C PLC ,C IGN ,CSA ,PROFPR COST223 0
32 40 FO P MAT (  1OX I7 P~Bf l f l5TF p/Cf l MRUSTf l R,Ft9.2 / 22x IOHCA S F IAR C R ,F11.2 / Cr1512240

I 22X 1O HCA SE MA1L., F11.2 / 22X1 OHCASE INSUL,F11.2 / C05T2250
2 22X ~ HNflULE,F 15.2 / 22X9H8 00. PROP,F12.2/ 22X 11H8. P. LOAD . , Cr1512260
3 F10.2 / 22X7HI0,NITER ,F14.2 / 22X1OHSAF F + A R M ,  F11.2 / 00ST2270
A ISX6HPPOFI1, F30.2 ) C”S12280

W R IT F U , 33 6 6 )  C P S T N T  
• C05T22 0t)

3 3 6 6  FO RMA T I  IQX 1 IP4 INTF GRA TION , C25 .2 ) C0S12300
9816 CONTIMUF COST23I’)

QA QA SA V 011512320
S = SSA v C0ST2330
RF T IIPN 0flS 1234O
FND 00512350

SL’BPflUT T~~E A A I C S T ( A S U P L D ,TEMP8,INDI ) A A I C O O 1 O
C A A I C f l O 2 O
C AI RF PA M F AND INTEGRATION COST AAI000 33
C AA ICOO4O

• PFAL NC ZW T ,MP AA I000SO
COM MO N /CIMVIS/ WTANK,VFX IN,VREQ, GGW ,HPP UMP ,WTFUEL,WCC MM ,VCO MI, A h I 0 r ~060

1 P5,VI, WNO7,KFM ,Mtt TTK,A,DCOM ,WMC,VBl,DTHRT,RNOZI,NCZWT ,MP,CASFM , AA ICOO 7O
2 FNFT, WT,WF ,FMAX ,S,T4,MFTTJ,ZXNB ,O,wp’,FC, P P F A K ,PSP,NCET ,QA,wCc , AA TCOOD O
3 WW H,WTC, WTP ,WGG,hSC,WLV,VGT,WC,WP,DP,WN,MFTA1,NCC~~FG

COMMON /CflSTIN/ PRIA l, PRIA2, PRJC ,PRIA 3,PRIR3,PRlA4,PRIF4, PRIA ~ , AA TCO IOC )
IPDTA6 ,PPIAT ,PRIAQ, PQTB8,PRIA 9,PRIG9,PRIAIO ,PRIA II,PRIC,11,PR !A12, A A I C O LLO
2PP1R12, PPIIE12,PRIA I3,PRIE13 ,PRIAI4,PRTEI4 ,PRIA 15,PRIF15, PRIO16, A A TOO12O

• 3PPIFI6,PR!A 17,PRTFI7,PRIA 18,PRIBI8,PRIEIB,PRIAI9,PRIE 19,PRIA?0 , AAIC O13O
A PPIA 2I ,PRTA 22,PR IB2~ ,PRjA23,PRIB23,PRIC23,PR!A24,PR1C24 ,PR1A25 , AA ICOI 4O
5PP1825,PR 1 426,PP 1826,PR!026,PRNAL,PR NA2,PRNA3,PRNB3,PPNA4,PPNF4, AA!C0150
6PRNA5,PQNA 6,PRPIA7,PRNA8 ,PRNBB,PRNA9,PRNG9,PRNA1O ,PRNAII , PRNG1I , AA ICO1 6O
7ppMA12 ,PPNR12,PRNEI2 ,PRNAI 3,PRNE13,PRNAI4 ,PRNEI4,PRNA1 5,PRNAI 6, AAT C O ITC I

• 8PRNAl7, PRN%18, PRNRI8,PRNA1 9,PRNB19,PRNC19,PRNA2O,PR~sC2O,PRNA 21, AA ICO1R O
9PRNR21 ,PRNA2 2,PPNA2 2 , PRNC22, PLPC ,PLA 1,PLA3 ,PLB3 ,PLA4 ,PIA6 ,PLA8, ~A IC01 90

• 0PLBR,PI A9,PLA II ,PLRI1 ,PLA 13,PL813,PLCI3,p1D13,PIA14,PLDI4,PLA 15, AAT CO ?0’)
• Ppt815,PIFIS,PLFI5,PLA16,PLE16,PLAI7,PLA1 8,PLBI8,PLCI8,PIA19 ,PLA2O ,AAICO 2IO

C PLBPQ,PLA2 I, P182t,PLC2I ,PTA1,PTD1,PTA4,PTS4 ,DTAS,PTPS ,PTE5 ,PTA6 , AA !00220
• O PT E6 ,PT A 7 , P 1B7,PT C7,PT JC ,PTA S , P108,PTA9 ,PT R9,PTA IO, F1810, PTCIO , AA IC ( 12 10

EPFA 3,PFR3,P F A 4 ,PEE4,P E A S ,PEFS,PEA6,PEB 6,PEE6 ,PEA7 , PEEl , PFAR, PF AQ , 4A 100 2 40
• FPFALO, PFRIO,PECIO, PEAI1,PEBII,PffEI1,PFBC,PSPC,PSA3,PSR3,PSA4 ,PSE4,AAICt’1250

GPSA5,PSFS,PS A 6,PSF6,PSG 6,pSA7,PSF7,PSA8,PSA9,PSAI0 ,PSR IO ,PSCIO, AATC .O760
HPSA 11,PS RI I,PSE1hCFT, PFT,CF CA SE ,PFCA SE,CFC , PFC,CFM, PFM , IVFAR A A I C O 2 7 O
COMMON /COSTIN/ PRIR1,PRIC I,PRIB2,PRIC2 ,PRIB4,PR IC4,PRIOA ,P R ! P 5 ,AA TCO 2 P O

1PRIC5,PRIB9, PRICc ,PRIDC,PRIF9,PRIF9,PRIBL1 ,PRIC 1I , PRt fl ht ,°RIF1I , AA I C.020’)
2PRIFII , PRICL2,PRIDI?,PRIB13,PRICI3,PRID13,PRIRI4,PRIC14,PRIU[4, AAI CO300
3PQIB15,PRICt~~,PRID15,PRIB16,PRIC16,PRIDI6,PRIB17 ,PPICt7,PRID17, AA ICO 3 IO
4PRIEI7,PP ICIR,PR IDLA ,ppfRlq,PRICI9 , PRID19,PR!824,PRNP1,PRNCI, PRNP2AA!0 0320
5, PRNC2, PRNR4, PRNC4, PRND4,PRNB5,PRNCS,PRNB9,PRNC9 ,PR PC9 ,PR N E9 ,P RN F9AA ICO33O
6,PRNBII,PRNCII,PRNDII,PRNFI1,PRNFII,PRNCI2,PRND12,PRNB13,PRNCL5 , AA ICO34O
7PPND13,PRNB1A, PRNCI4,PRNDL4,PRNBI5,PRNCIS,PRNU15,PRNQ16,PRNCI6 , AAIC.0350
8PPNtI16,PRMBI7,PRWC17, PRND~ 7~ PRPI~ 17,PRNB2O,PLB1 ,PLCI,PLA2,PLR2, PLP4AAICO36O
9,PLC4 ,PLA 5 ,PL BS, P186,PIC6 ,PLA7,PLB 7,PLB9 ,PLC9 ,PLA 1O,PLBIO, PLAL 2 ,  A A T C 0 3 7 ~
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APLBI2 ,PLRI4 ,PLCL A , PLC1S,P1015,PL816,PLCL6,PLD16,P1819 ,P1019,PTBI, A*IC’)380
BPTCI, PTA7, PTR2 ,P TA 3 ,PTB3,PTC5,pTrl5,pT86,PTC6,PTII6 ,PTBB,PTCS,PFAI, AA1C0300
CPFPI,PECI,PFA2,PFR2,PEC2 ,PEB4,PEC4,PED4,PE B5,PEC5,PEC5,PEE5, PEC6, AA1CO400
DPED6,P1P7,PEC7,PED7,PECI1,PED1I ,PSAI,PSRI,PSCI,PSA2 ,PSB2 ,PSC2,PSP4AATCo4Lo
F,PSCA ,PSD4,PSRS,PSC5,PSD5,PSE5,PSB6,PSC6,PSDÔ,PSE6,PSB7,PSC1,PSC7,AA100420
FPS F7,PSCIL, PSDII,PRND22,PL021,PLE2I,PTDIO,PTEIO,PR1026 AAICO43O
COMMON /CtI$TIN/ PROFIT,QD ,R ,AFA 1,AFBL ,AFCI,A FOI ,AFIL,AFA 2,A FP2, AATCO44O

1O FC,2 , A FA 3 , A F R 3 , A F G 3 , A FAA ,A FB4 ,AF C4 ,AF O4,AF J4 ,A F A 5,AF P5 ,A FC5 , A FHS, A A I C O 4 5 ’ )
7A FA6,  4 r P & , A F G 6 , A F A 7 , A F C 7 ,AFD 1,A FA8 , AFB 8 ,A FCR ,A FDS ,A F I8,A FA 9,AFI39, AA1 C 046 0
3AFc q ,AFO9 , A FJ 9 , A rA Io ,AFB IO,AFc lo,AFHI0,AFAL1 ,AF BII, AFC,11,A FA 12,  A AI CO A 7 CI
A AFC I2 , AF O12 , A FA 13, A FR I3,AF CI3,AFA I4, AF BI4,AF C 14,KFULE ,WA 1,WF I ,W FI , AA 1004 80
5WA2,W02,WF2,KC,AIN,CAI,CEI,CFL,CA2,CE2,CF2,CA3,CE3,CF3,r,A1,Ce1,C FI,AA100490
6KLF 6,KGT6,KSTAB ,KAGATE,NC HAN,KSGATE,GA2 ,GB2,GK2,GA3,GB3,GQ3,GA4, AA ICO500
7CP4,CM4,c45,CRS,r,H5,KG ,KC ,KW,KA,KP,IGTYPE,ICTYPE,IPRCSI AA ICOS I’)
r.PMMPN /COSTIN/ A FF1 ,AF FL,AFGI ,AFH1 ,AFC2 ,AFD2 ,AFE2,AFF2,AFC3, AA ICO57O

1AF 03 , A F E 3 ,A F F 3 ,A F F4 , A F F4 ,A F G A , A F H4,AFI4 , AFD5,AFE5 ,AF F5 ,A FG5 ,AFC6, A A I C O 5 3 O
2A F06 ,AFF6 ,AFF6,  A F R7 ,A F E R , A F F O , AFG8 ,A FH8 ,A F E9 ,A FF9 ,A FG9 ,AFHQ ,A FT9 ,  A A I C O 54 O

• 3A F D 1 0 ,A F E I O , A F F IC , AF GIO, A FC 1 1,AFDI1, AF EII,A FF 1I,A FR12 ,W BI ,WC I , WO1 , A A I C O 5 S O
4bP2,~~C2,CP~1,CC1,CP1,CB2,CC2,CD2,C83,CC3,CD3,GC1,GO1,GE1,GC2,GD2, AA!C 0560
50F2,CF2,GC,2,GH2,GI2,0J2,r,C3,G03,6E3,GF3,GG3,GH3,G13,6J3,GK3,GL3, A A IC O57O
60M3,GN3,GP3,CC4 ,CD 4,GEA ,GFA,GGA,GH4,GI4,GJ4,GK4,G14,GC5,Gfl5,GE5, A A I C O S R O
1CF~~, G r , 5 , C FT T A 8 ( l I ) , P F T T A 8 ( l 1 )  A A T C O S ° 0

COMMON / C S T P PV /  CBLC ,C RMC ,CCASE,CCFU ,CCL,C CM ,C CC MI , CCO M L ,CC OW M , A A I C O 6 0 0
1 CCfl~’T ,C C~’D,CERFU, CFBRt) ,CETJ,CEX EN,CGFU,CGR rl , A A ! C 0 6 1 0
2 CGT ,CGTPT ,CIGN ,CIRJFU, CIRJRD, CLF ,CLFI,CLGG,CLI,Ct M, AA TCO d’,20
3 CLRFLJ ,C L R RD ,CLRT,CLTC,CLTP,CM,CM GG,C M P ,CMTC,CMTP , AA 100630
4 CMV, CNf l Z ,CNR JFU, CNR JRD, CP,CPA FI ,CPENG ,CFL,C PLC ,  AA 100640
5 (PMFGL ,CPMFG M ,CPQ A ,CPR,C PRC ,C PS, C PSMGG ,CPS N2 ,C PSRAM ,CPSSC,G, AA ICO65 O
6 CPTOI)( ,CRAFI,CRDFV,CREG,CRENG ,CRETO,CRJC,CRMFGI,CRMFGM ,CRQA , AA 1C0660
7 CP T f l f l l ,C SA,CS RF U,CSPREI ,C5 RT, CT ,CTA F I ,CT C,C T FB ,CT IRJ , CTJ FtJ , A A T C O 6 7 O
8 C T J L F ,CT JLFL ,CTJR D,CTJT ,  CTL ,CTM ,CTNRJ,CTP,C W H ,CWHFU ,CW HR , AA IC068()
9 C ROOC,CRPS,CPFU,P RO FPR ,PRFUAF, PRRAF ,CC LB,CC M8,CT C D,C1 IR ,C NOTR,  AAI CO 600
A CPPB,C PLB ,C IGNB,CSA B, PROF EX AA ICO 7 00

NAMFI IST / FPRPRT/  C RENG,C RDEV,C RF TO,CR1fl UL,C RMFGI ,CRMFGM,C R Q A , A A ICO7 IO
I CRAF I,CP ENG,CP TOOL,CPMFGL,CPMFGM,CPQA ,CPAFI,CTAF I AAI CO72O
TFMP I=A FAI *A FR1*AFC I*AFD1 * (AFE I* A SUPLD**AFFI*S**AFG1*QD**AFHI AA !00730

2 1 / I000.)+A FI1*A FOI 4 A T C 0 7 4 0
• 2 TF M P? =AFA 2*AF R2* 1.163* (AFC2 *A S UP LD**AFD2 *S**A FE2*QC**A FF2 I1000 .)  A A I C O 7 5 O

1 +AFB2 *AFG2 AAI CO 76O
3 TFMP3=AFA3*AFB3 *1.163* (AFC3*ASLJPLO**AFD3*S**AFF3*Qfl**AFF3/I000.) f~A tC O7 7O

1 +AFP3*A FG3 AA ICOT8 ’)
4 TEMP4=AFAA*AFB4*AFC4*AFD4* (AFE4*ASUPLD**AFF4*S**AFC4*QD$*AFH4*R AAT COT 9O

• 1 **AFI4/1000.)+AfJ 4*AFC4 A6IC0ROO
5 TFMP5=AFA5*AFR5*AFC5* (AFD5*ASUPLD**AFE5*S**AFF5*QD***FG5/t000.) AA 100810

1 +AFCS*AFHS AAYCORZ !)
6 TFMP6=AFA6*AFR6*1.163*CAFC6*ASUPLD**AFD6*S**AFE6*QC**AFF6/ 1000.) AAIC ’)R30

1 •AFP6*AFG6 A 01C0840
7 TFI4P7=AF*l$AFP7*TEMP5+AFC7*AFD7 AA 100850
14 TEMP8=AFA I4* (1.+PPOFITI* (TEMPI+TEMP4+TEMP5+TEMP6+TEMP7+TEMP2 AA ICOR 6O

I ,TEMP3)+AFR14*AFC I4 AAICO87O
IF ( IND I .E0. 01 RETUR N • 

A A I C O R8 O
CRFNG TEMP 1 AA 1C0890
CPDEV TEMP2 AAICO900
CPFTf~=TFMP3 AA!C0910
CRTOOL 1FMP4 AAICO92O
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CPMFGL=TFM P~ 0A10 0930
CPMFG M=TFMP6 AAICO’)4 ()
CPQA=TFM PT AA ICC.~~S0
CPA F I TFMP8 A A ! 0 0 0 j O

• PRR AF= (CPAF !— 4Fp14*AFC1A )*pRr]FIT/(1.+PROFIT) AA100970
S CPFNG=A FAS *A FBS *A c CR*AFD 8*(AFF8*A**AFFB*S**AFGR* ((QC+1.)**AFP4P AA TCO9RO

1 — ‘) n**A FHBI /1000. )+A F I R*AFD8 AA !CO 9 0O
CPTOO1=AFA 9*A FP9*AFCO*A Fflc~*(AFF9*A**AFF9*S**AFG9* ((C0+1.)**AFH9 AAIC100 ()

I —Qr**AFIfg)*p**AFI9/toco .)+AFJ9*AFcq AA IC1Q L0
IC CPMF C.1=A FAIO*AF RIO*AFCIO* (AFO1O*A**AFFIO*S**AFFIO* ((C9+1.I**AFG1O AA ICIO20

1 —Qfl**AFC,1C)/jfIOfl.)+AFC jO*AFHIC AA ICIO 3O
11 r P M F C M =A FA 1 l *A F~~11*I.IE2~* (t FC 11*A**AFDI I*S**AF E11*( (Q D+l.)* *AFF I1  A A I C I O 4 O

t —Q fl**AFFII )/I000 .)+AFBII*AFG1I AA ICIOS O
12 CP0A=0FA12*AF PI2*CPMFGL+A FC I2*AFDL2 AAICIO 6O
13 CPAFI=AFA[ 3* ( 1..PROFIT )* (CPENG+CPTOOL+CPMFGL+CPNFGM+CPQA) AA IC IO 7O

I •AFB13*A FCI3 A P*ICI0RO
PPFLJA F= (CPA FI—AFRI3*AFC1 3)*PROFIT/(1 . +PROFIT ) AA ICIO9O

iS (TAFI =CPA FT4CRA FI AA IC1IO ’ )
IF ( IPPIST .NF. 0) WR I TE (6,ERRPRTI AA ICIII O
R F T U P N  A A I C 1 I 2 O

IC 1130

SUR~ O IJT TNF G UC OST GUO 0010
C GU00002O
C GU ICA NC E SYSIFM COST
c GU000I4O

RFA) NOZWT ,MP
COMNON /COMVLS/ WTAN K ,VFXIN,VRFO ,GGW,HPPUMP,WTFUFI,WCCMM ,VCCMT , CUC00061

I q5,Y1,WN fl~~,KFM ,MATTK ,A, D(flM,WMc ,VBI ,OTHRT,RNOlI,NC7WT,MP,rASF M , otjrnooio
2 FNFT ,W T ,WF,FMAX,S, 14 , MEITJ ,ZXNR ,D,WM ,FC,PPEAK,BSP ,NDET ,QA ,WC S , r4jC000RO
2 WWH,WTC,WTP ,WGG,I5C,W [V,VGT,WO,WP,’)p,WN,MFTAL,NCr)NFG GUC0009O
CPMMnN /C flSTIN/ PPIAI ,PRIA2 ,PRJC ,PRI A3,PRIR 3,PR IA 4,PRIE4,PR1 05, CIJ000 IOO

1PPIA 6,Pf~1A7, PRIA 8, PQIR8, PRIA9,PR 1G9 ,PR1A1 O ,PR IA1 I,PRIGl1, PPIA12, GIj CflO llO
2PR 1F31 2 ,PRLE12,PP 1A 13, PRIEI3,PRIAI4,PR!E14,PR !A15,PRIFI5, PRIA 1 6, C,UC’10120
3PPIFI6,PRIA 17,PRIFI7,PRIA IP,PRIBI8,PRIE18,PRIA I9,PPIE1 9,PRTA2O , OJCO’~I3O4 PO 1A ? I ,p R !A22 ,PR I~~22, PPj A 23 , PR1B23, PRIC23 , PR IA24 ,P RIC ?4, PRTA2 5 ,  GUC10 140
SPRIB25,PP !A26,PR IP26,PRIC2 6,PRNA 1, PRNA2,PRNA3,PRNB3,PPNA4 ,PRNF4, GtJC’JOISO
6PRNA5, PRNA 6, PRNA 7,PRNAR ,PRNBR ,PRNA9,PR NG9,PRNA1O,PPNA1I, PRNC,I1, r,IICPO1oO
7PPNAI2, PRNBI2,PRP9FI2,PRNA [3,PRNEI3,PRNAI 4,PRNFI4,PRNAI5 ,PRNA I6, GUC1)O17O
RPR NAL7,P RNA I8 ,PRNRIE, PRNA19,PRNBI9,PRNC19,PRNA2O, PRNC2O,PRNAZI , GIJ COOL8O
9PRNB2I,PRNA22,PRNR 22,PRNC22,PLpC,PLAI,P1A3 ,P183,P144,P1A6,PLOR , r,(,CfloIc~’)AP I c~R,PLAO ,PLA I1 , PLBI1 ,P1Al3,PLB13,PLCI3,PLD13,P1A14,P1fl14,P1A1 5, ‘~U’n 02OO
PPL3I5, PLT15,P1F15,PLAI6,PLF16,P1A17,PIA18,P1818,PLCIB,PIAI9 ,P1A20,04JC00211
CPI B20,PLA21,PLB2I,PIC2I,P1AI,PID1,PTA4,PTB4,PTA5 ,PTP5 ,PTE5,PTA6, CUCOO?20
DPTF6, PTA7 ,PTB7, PlC 7,PTJC ,PTA8 ,PTD8 ,PTA9,P199, PTAIO ,PT PIO , P1010, r,U(r10 2 30
EPFA3,PFP3,PEA4,PEF4,PFA5,PEF5,PEA6, PE B6,PEE6,P F A T ,PFET ,PFAR,PFA9, G (JCOO?40
FPEAIO,PEBIO ,PEC1O ,PEAIL,PEBII,PEEII,PEBC,PSPC ,PSA 3,PSB3 ,PS A4,PSF4,QJCIOPSO
G PSA S,  PSF5, PSA6, PSF6, PSG6, PSA7 , PSF7,PSA 8, P5*9 , PSA IO ,PSPIO, PSC1O , GUr.r~026O
PPSAI1,PSRII , PSEII,CFT,PFT,CFCASE ,PFCASE ,CFC,PFC,CFM ,PFM ,IYEAR GUCIO27O
COMMON /COSTIN/ PRIBI,PRICI,PR IB2,PREC2,PRIB4,PRIC4,PRID4,PR 1P5,GU0002PO
1pp 1c5 ,PRIB9 ,pRIC9,PRIO9,pR (Eq,PRIF9,PRIRII,PRIC1I,PRIDL1 ,PPIF1I, GuCO02~ O• 2PPIcl1,PPICI2,PR 1012,PRIBI3,PRICI3,PRIOI3,PRIBI4,PRICI4,PRIDL4 . G0000300
3 PRIBIS ,PRIC1 5,PP I015,PRIBI6,PRIC16,PRIO16,PR1817, PRICI7,PRIDI7 , GIJCOO3IO
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4pPIF17 , PR1 CI~~,PR 1DiR ,pRIB19,PR IC1S,PRID19,PRIR24,PRN8~~,PRNC1,PRNB~ WC (~O32O
5,PRNC2,PPN’u,,PRN04,PPND4,PRNR5,PRNC5,PRNB9,PRNC9,P P P C 9,PRME 9,PRNF 9GUCI)330
6,PRN M L l , P~ NC 11,PPND1i ,PRNF11, PRNFI1,PRNC12,PRN012,FRNB13, PRNCI3, GU CO’1340
7PRNP13, PPNR 1A, PRN II4,PRND14,PRNRI5 ,PRNCI5 ,PRNDIS, P P P , R t6,PQNC16, GU C’lOIS’)
8PP~’P16,PPN’3l7,PRNC 17,PRNOI7,PRNEI7,PRNR2O,PLBI ,PLCI ,PLA2 ,PLR2, PIR4GUCOO 36O
9,PLC4,p1A5,PIR5,pL 86,pLC6,p1A7,P187,p199,PLC 9,P1AIO,PLRIO,PLAL2, C,L1C00370
API c1I2,PIBIA ,PLC14,PLC 15,pLD15,PIBI6,PLCI6,P1D16,PL!19,PICI9,PTB1, OJCOOIBO
P PTO1,PTA?,PTR2,PTA3,PTR3,PTC5,PTD5,PTR6,P TC 6,PTD6, PTB8 ,PTC8,PFAI, G~J C O039O
CPFB 1,PFC1, PFA2,PFP2,PFC2,PFB4,PEC4,PFD4,PEB5,PEC5,PFDS , PFES, PFC6, C.UC~1O4fl0• CPFC6,°{I’7,PEC1,PED7,PFCI1,PFDLI ,PSAI,PSB1 ,PSC1,PSA2,FSR2,PSC2,PSPAGU0004I’)

• E,PSr 4,PSfl4,PSR5,PSC5,PSD~~,PSE5,PSB6,PSC6,PSD6 ,PSE6,PS~57,PSC 7 ,PSOl,GUC’)0420
FP~~F7,PSC11,PSDt1,PRND22, PLD2i,PLE21,PTDI0 ,P1El0,PRIfl26 GU000430
COMM ON /CDSTIN/ PRCFIT,00,R,AFAL,A FRI ,AFCI,A FDI,AFI1,A FA2,AFB2, GUC’)0440
IAFG2, AFA 3 ,AFB3,AFG3,AFA4,AFB4,AFC4,AFD4,AFJ4,AF A5, AFP 5,AFCS ,AFI45 , GIJCr)0450
2AFA6, AF86, AFG 6,A FA7, ttFC7,AFD7,AFA8,4F88,AFC8,AFD8,AFIR,AFA9,AF P9, GUC~ O46O
3 A F C 9, AF C 9,AFJ9,AFA LO ,AFB1O ,AFCIO,AFH IO ,AFAII ,AFB1I,AFG1I ,AFAI2, C~UC IO 470
4AFCL2,A FflI2,4F413,A Fe I3,AFC 13,AFAI4,AFBI4,AFCI4 ,KFUZE ,WAl ,WE1 ,WF1, r,UC00480
5WA2,WC2,WE2,KGAIN,CA1,CF1,CF1,C42,CF2,CF2,CA3,CE3,CF3 ,GA1,G81,GF1,GU COO49O
6KLF6,KG16,KSTAB, KAGATE ,NCHA N,KSGATE,GA2,G82,GK2 ,GA3,G83,GQ3,CA4, GUCOO5OC)
7G84,CM4,GA5,GR5 ,GHS ,KG,KC,KW ,KA ,KP,IGTYPF,ICTYPF,IPRCST OJ C (1O5IO

Cr’MMPN /CO ST TNI A FFI ,AFF1,AFC,I,AFHI,AFC2,AF132 ,AFE2,AFF2 ,AFC3 , GtJCOr,520
IAFfl~~, A F F 3, AFF3, A F F 4 ,A F F 4,AFG4 ,AFH4,4F14,AFt15,AFE5, AFF5, AFG5, AFC6, 0~UCflO530
2A Fr6,AFE6 ,AF F6,AF R7,AFE8,AFF8,AFG~~,4FH8,AFE9,AFF 9,AFG9,AFH~ , AFI 9, GU Cr)0540
3AFDIO, A F F  tO , 4FF 1O,AFGL C , AFO I1,AFD1I, AFE11 ,A FF11,AF 812, WR1, WC1,W 01 ,GUCr055’)
4I’iP2,WC2,C131,CC1,CDI,CR2,CC2,C02,CB3,C03,C03,GC1,GD1,GEI,GC2,G02, GUCfl05E~0
5Cf2,(F2,GG2,GH2 ,G12,GJ2,G03,G03,GE3,r,F3,GG3,GH3 ,r,13,C,J3,GK3,GL3, C,UC’10570
6GM 3,0N3,CP3,GC4,GD4,GFA,GF4,GG4 ,GH4,G14,GJ4,GK4,GL4,GC5,Cfl5,GES, r,UCIO5RO
7CF5,G 05,CFTTAR(11),PFTTAB (I1) CJCl0 5~ fl
COMMON /CSTPRV/ CRIC,CBMC,CCASE,CCF tJ,CCL,CCM ,CCCMI,CCCML,CCOMM , CUCOO600
1 CCrINT, CCRO,CFRFU ,CFBRD,CETJ,CEXIN,CGFU,CGRD , r,U0106 10
2 CCT,CCTPT,CTGN ,CIRJFU, CIRJRD, CLF ,CLFI,CLGG,CLI,CL M, GLJ0006?0

- • 3 CLRF U,C LRRD ,CLRT ,CLTC,CL IP ,C M,CMGG ,CMM ,C MT C,C MT P, 0~UCO063 0
A C MV,CN f l7 ,CNRJF U, CNRJRI) , CP ,CPA F I ,CPENG,CPL,CPLC, GUCI1O6AO
S CPMFC,L,CPMFGM,CPOA,CPR ,CPRC,CPS,CPS~~ G,CPSN2,CPSRA M ,CPSSGC,, G’JC”065()
6 CPT nOL,CRAFI,CRDFV,CREG,CRENG ,CRFTO,CRJC ,CRMFGL,CR~’FG M,CR QA, GUCOO66O
7 C PT Ofl L ,CSA ,CS RFU ,C SRRO ,CSRT ,CT ,CT A F I ,CTC ,CTEB ,CTI RJ, CTJF U , GUC’)0670

• 8 CTJL F,CTJLFL,CTJRD,ClJT, CTL,CTM,CTNR J ,CTP,C %’uH,CW~4FU,CWHR, GIJCOO6BO• 9 CR000,CRDS,CPFU,PQOFPP ,PRFUAF,PRRAF ,CCLB,CCMR ,CTCB,CLI8,CNC? F’, C,(JC”1690
A CPPR,CPLB,CICNB,CSAB ,PR OJ FEX 0U000700

• NAMEL 1ST /ERRPR T/ C,GFUP ,CGFUA ,CGFUX,CGFU I ,CGR D,CG1CT (
~IJCO0710

X O ET= N D ET G1J010120
XS TAB= K STAB CUC”0130
XA GATE=KA GAT E GUCOO74O
XC 1’AN=NCHAN GU 01075O
XSGAT F=KSGATE r,uc’)0760
XKLE6= 1 . GIJ C’)0770
XKGT6ZO. GUCI’)780

C FC IS ASSUMED IN GHZ GU0001Q0
IF (FC .LE. 6.) GO TO 1000 GUCIO800
XYLF 6 O .  G&JC11OR I0
XKCT6Z1. G()C10820

1CC’) IF I ICTYP F .EQ. 3 I CO TO 1 r,UCOOR3O
GO TO (2,3,4,51,IGTYPE W000840

C PASSIVF /SFMI—ACIIV F RADAR SEEKER GU000BS’)
2 CX=G 02*XKLE6*FC**G02+6E2*KKGT6*FC**GF2+6G2*XSTAB+GH2 *XAGATE +G12 00C00860
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1 *xCl-A p~*x S C A T F + G J 2 * x S G A T F  GIICO’)B70
rCFU p CA2* (I.16.082*CX,350.+GK2)
C,C TO I CUCOORQ0

C AC T IVF RA DAR (MAGNFTRON ) GIJCOO900
• 3 ~Y C r3*XK1F6 * FC** Cf l3 + C F3 *XKG T 6 * FC** GF 3 +GG 3 *XS TAR ,GH 3 *XAGATE ,G (3  6UC00910

I *X Cl- IAN *XSGA 1 F +G J 3 *X SGAT E CUCO1O92O
CcFUA=CA3* (I.~ 66*GR3/35O.*(CX+GK 3+GL3*PPEAK**GM3+G ?~3*F0**r,P3 04)000930

I *PP(~AV )+CQ3) GUfOO94O

~ P TO I C,UC00950
C X BAN !) GUCI)0960
4 CX=GC4*XKLE6*FC**r,D4+GF4*XKC,T6*FC**GF4+G64*XSTAR+6H4*XAGATF.G14 GIJCOO97D

1 *XCI- l A~!*x SG4T F +GJ4 *XSGATE GUCflO9RO
C C F U X = CA 4 * ( 1.~ 66*GB4/156.*(CX+GK4+r,L4*PPEAK)+GM4) GUCOO9QO
CO TO I ,

~,onIooof PASSIVE IR SEF KF P GUCOIOIO
CCFUI=CA5* (i.16*G8 5/35C.*(GC 5*FC**GDS*BSP**GES *C,F5*(XDET_1.) 0JJC01020
I +CGS ) +GHSI C,1J0103()
IF (1GTY ~~F .FQ. L I CCFU=CGFUP
ir C IG1YPE .EQ. 2) CGFU=CGF UA OIJCr)105()
IF ( ICTYPE .E0. 3) CGFU=CGF LiX 04)001060
j r ( ICTYP F .C0. A ) CGrU=Cr,FUI G (JCOIO7O
CGR O=GA 1*(GRI* (EXP (C,C 1+GOt*CGF U*GFI))+GFI) GUCOIORO

6 Cr~TflT=C (PC+CCFLJ ~jco io~ o
IF C TPR CST .ME . 0) WR I TE (6,ERRPRT) (~JCn 11 0’)RFTUP P~J GUC’ l I_ I O
END C’I(0112()

S(JRPC1UT I”J E C TCDST ry cr,00In
C (10110020
C CONTROL S COST 01000030
C 

• CTCI1004’)
RFA I . NO 7W T ,MP CTC”flOSO

• (OM~’PN /COMVI S/ ~1AMK ,VEXIN,VREQ ,GGW ,H P P U M P ,W1FUEL ,kCCP~M,VCCM !, CT0100(,0
I RS ,Y1, WNOF,P(FM ,MATTK,A,DCOM ,WMC ,VBI ,DTHRT, RNOZI,NC7WT,MP ,CAS FM , CTr00070
2 FNFT ,WT ,WF ,FMAX,S,14,MF 1TJ,ZXNB ,D,WM,FC ,PPFAK,BSP,NDET,OA ,WCS , r1rflO~~8O

• 3 WWH ,WTC,WTP,WGG,~~SC,W1V,VGT,WO,WP,DP,WN ,MFTAL,NC 0NFG
• COMMCN /C~~STIN / PRIA I, PRIA2 ,PRJC,PRIA3,PR1R3,PR !A4,PRIF4,PRIA 5, CTC”JlOO

1PPIA6 ,P R IA 7 , P R I A 8 , PRIBR, PRIA 9 , PR IG9, PR IA 1O,PRIA II ,PRIGII, PRIAI2 ,  C1r~10LI n
2 PPI8 12 , PRI F L2 , PRIA I3,PR IEI3,PR IAI4,PRIEI4,PR IAI5,PRIEI5, PRIA 16 , rTCr)0120
3 PPIF I6 ,PP IA I7 ,PR IF IT ,PRIA I8,PRIB18, PRIF 18, PR IAI9, PPIE LQ ,DR IA2 O , CTC” 0 130
,PPIA2I, PP I A22 ,pRIB22,pR1A23,pRI823,pR1C23,pR1 A24,PR (C24,P81A25, 01r00140

5PP1R25 ,PR IA2 6 , PRIB26 , PRIC26, PRNA I,PRNA2 ,PRNA3 ,PRNR3,PRNA4 ,PPNF4 , CTC ~’1IS0
6 PRMA 5 , PR NA6 ,P RNA7, PRNA8, PRNB8, PRNA9,PRNG9 ,PRNA IO, PRNA II ,PRNGI1, CTC0’) 160
7PPNAI2,PRNB12,PRNCI2,PRNAI3,PRNEI3,PRNAI4,PRMFI4,PRNA1S ,PRN$16, CYCOOITO
BPPPSIA 17,ppNAl 8,pRNB18,PRNA I9,pRNBlq,PRNC19,pRNA2O,PRNC2O,PRNA21, CT C(10180
9PPNB2I,PPNA22,PRMB22,PRNC22,PLPC ,PLAI ,PLA3 ,PIB3,PLA 4,PLA6,PLAR, CTCIOIQ ()
API BB,PLA9 ,PLAL1 ,PLRII,PLA I3,p1813,p1C13,PLDI3,PLAI4,PL014,PLA15, C1C00200
ePLR15,PL~ l5,P1F15,PLA l 6,PLEI6,PLA17,PLA18,PLBIR ,PLCI 8,PLA 1 9,PLA2O,CTCn02LO
CP1B2O,PLA~~1,P1R21,P1C2l,PTA1,PTD1,PTA4,PTB4,PTA5,PTR5,PTF5,PTA6 , C’C002?0
CPTE6,P1A7,PTB7,PIC7,P1JC ,PTA8,PTDR,PTA9,PTB9 ,PIAIO ,PTBI O,PTCIO, C1CrI0230
EPFA 3,PFR3,PEA4,PEE 4,PEA5,PEF5,PEA6,PEB6 ,PEE6 ,PEAT,PEE7 ,PFA$,PF 69, C1C00240
FPEA1O,PEB1O,PECLO,PEA11,PEB1I,PEE1I,PEBC,PSPC,PSA 3,PSB3,PSA4,PSFA ,01C10250
GPSA5, PSF5,PSA 6,PSF6,P566,PSA7,PSF7,PSA8,PSA9,PSAIO ,PSB1O,PSC1O , CTCOO26C)
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I~PS~~lI, PcRIi ,PsEII,CFT ,PFT,CFCASE ,PFCASE,CFC,PFC,CFM ,PFM,IYEAR CT00027O
COMMO N /COSTIM/ PRTBI , PRICI,PRIR2,PRIC2, PRIB4, PRIC4,PRID4,PRIP5, r•TC00~ RO
IPPIC5, PPIr 9 , PRICf, PR!DS,PRIE9,PRIF9,PRIBII,PR1CIL,PRID11, PPIFII, C1CrJ0290

I 2PQ IFIl ,PPICI2,PR InI2,PPIR13,P~ IC13,PRIDL3,PR!BI4,PRICI4,PRIDL4, CT000300
3PPIPIS ,PRICI5,PR TDI5,PRIRI6,PRICI6,PRIDI6,PRIB17,PRTCI7 ,PRID17 , C1C00310
4Pp !F17, PP ICle,PRI DIR ,PRIBI9,PRIC19,PRIDI9,PRI824,PRNeI,PRPICL,PRpR2C1C00320
5,PRMC2, PRNR4,PRNC4,PPND 4,PRNBS,PRNC5,PRNB9,PRNC9,PRNC9 ,PRN EQ ,PRNF9C1COO3IO
6,pRNplI,ppNCll, PRNDLI ,pRNFL1 ,PRNF1I,PRNCL2,PRNDI2,cPN813,PpNCL3, CT000340
7PRNO13,PPNBI4, P R N C 1 4 ,PRNDI4,PRNBI5,PRNCL5,PRMDI5,PRNB1 6,PRMCI6 , CTCOO3SO
PPPNp 16, PRN R 17,PRNCI7,PRNDI7, PRNE 17, PRNR2O ,PLBL ,PLC I, P1*2 ,PL 82, PIP4CTCOO 360
Q,PLC4 ,P(A5 , PL85 , Pt86 ,P106 ,PIA7,P L87,PLB9,PLC9 ,PLA1O, PLR 1O,PLA12 , 01000370
AP1~~I2,PL PI4,P1C 14,PLC 15,PLD15,P1816,PLCI6,Pt.016,PLBI 9,PLC19,PTBI, CT0003SO

• PPTCI, PTA2, DTB2,PTA3 ,DTB3,PTCS,PTD5,P186,PTC6 ,PTI)6,PTPR ,PTCR, PEA I, C1000393
C PFB1 ,1)FCI,PEA2,PFB2,PFC2,PEBA ,PEC4,PFD4,PFB5,PFCS,PEC5,PFF5,PFC6, 01000400
00Efl6,PFR7,PFC7,PFD7,PFCL1,PE011 ,PSAI,PSB1,PSCL,95A2,PSB2,PSC2,PSP4CTCIO41O
F,PSC4,PSPA,PSB5,PSC5,PSD5,PSE5 ,PSR6,PSC6,PSO6,PSE6,PSB7,PSCT,PSC7,CTCtI’)42’)
FPcF7 ,PSCI1,PSD11,PRND22, P1021,PLE2I,PTD1O,PTE1O,PR1026 CT00043O
COMMON /CDSTIN/ PROFIT,00,R,A FAI,AF81,AFCI ,AFO1 ,A FII,AFA2,AF P2, 01C00440

IAFG2, A F A 3 , A F B 3 ,A Ff ,3 ,AFA 4 ,4 F84,AFC 4 , AF D4 ,AFJ4, A FA5 ,AF B5, AFC5, A FM5 , CTC DO45O
2AFA 6, AF86,A FG6,AFA 7,AFC7 ,AF D7 ,AFA8,AFB8,AFC8,AFD8,*FIR,AFA 9,AFB9 , 0TC00460
3AFC 9,AFc9,AFJ C,AFAlo,AFBI0, AFC IO,AFH IO,AFA LI ,*FBit ,A FG1I,AFAI2, 0T000470
4A~-C 12,AFD I2, AFA 13, A FB 13,AFC 13,AF A14,AFB 14 ,AFCI4,KFUZE, WA L, WEt, WFI, CTCOO4SO
5WA~ ,~~r2,WE2,KGAfN,CAI,CEj,CF1,CA2,CE2,CF2,CA3,CE3,CF3,GA1,GR1,CF1,CTCOO49O
€KtF6,k~GT6,KSlAB ,KAGATE,NCHAN, KSGATE ,GA2 ,GB2,GK2,GA3,GB3,G03,GA4, CTCOO500
7CP4,CM4,c•A5,GR5,GH~~,KG,KC ,KW,KA,KP ,1GTYPE,ICTYPE,1PRCST CTCIO51O
COMMON /COSTIN/ AFF 1,AFFI,AFGI,AFI41,AFC2,AF D2 ,AFE2,AFF2,AFC3, CTCIO52O

IAFD3, AFE3,A FF3, AFF4,AFF4,AFG4,AFH4,4F14,AFD5,AFE5,AFF5 ,AFG5,AFC6, CTC110530
2AFD6 ,AFF 6,AFF6,AF R 7,AFF8,AFF8,AFG8,AFHS,AFF9,AFF9,AFG9,AFH9,AF19, CT000540
3AF C 1 0,AFELO,AFF IO,AFG1O , AFCLI,AFD II,AFEII,AFF 1I,AFBI2,WBI,WCI,WCI,CTC”OSSO
4WP2,WC2,CRL,CCI,CE’l,CB2,CC2,C02,CB3,CC3,CD3,GC1,G0 I ,GFI,GC2,002, CTCOO%O

• 5CE2,CF2,GG2,6H2,GI2,GJ2,GC3,G03,GE3,GF3,GG3,6H3 ,G13,GJ3,GK3,G13, CT010S7O
• 6GM3, CNI,GP3,GC4 ,004 ,GE4 ,GF4,GG4 ,GH4,G 14,GJ4 ,GK4,GL4,GC5 , C,U5, 0F5, CTC OOSRI )

• 

• 7CF~~,C ,C5,CFTTABI11I,PFTTAB (11) CTC0OS9CI
• COMMON /CSIPRV/ CRLC,CBMC,CCASE,CCFU,CCL,CCN ,CCCMI,000MI,000MM , CT 0006O 1

1 000NT, CCRD ,CFBFU,CEBPD,CETJ,CEXIN,CGFU,CGRD, 010.00610
2 CcT,CCTOT ,CIGN,CIRJFU, C !RJRD, CLF ,CLFL,CLGG,CLT,CL~~, CT CI(Th20
3 CLR FLJ,CLRRD,C IR T,CLTC ,CLTP,CM,CMGG , C~~P,CNTC,CMT P, CT C’10610
4 CMV ,CNOZ,CNRJFU, CNRJRD , CP,CPAFI,CPENG,CPL,CPLC, CTC”0640

• S C PMFG L,CPMF G M ,CPQA, CPR ,CP RC ,CPS,CPS MG G ,CPSN2 ,CPSR AM, C PSS C,C,, C•T Cf l 0650
6 CPTOOL ,CRAFI,CPOEV,CR EG,CRENG ,CRFTO ,CRJC,CRMFGL,CRM FGM ,CPOA , CTCOO66O

• 7 CRTOOL,C5 A ,CSRFU,CSRRD,CSRT,CT,CTAFI,CIC,CTEB,CTIPJ,CTJJ IJ , rTCIO670
8 CTJLF ,CTJLFI,CTJRD,CTJT, CTI,CTM,CTNRJ,CTP ,CWH,CWHFU,CWHR , CT 0006RCI
9 C BOOC ,CRPS ,CPF U, PROFPR ,PRFUAF,PRRAF ,CCLB,CCMB ,CTC8,C 1IB,CNI1P , CT 00069O
A CPRB ,CDIR,CICNB,CSAB, PROFEX CT000700
NA MFI 151 /ERPPRT/ CCFU,CCRD,CCON T CT Cr10710

• X r ,A I N = K CA T N  C.T r.f 107 20
CC TO (2,3),ICTYPE CT000T3O

C W ITE AUTOPILOT C1C00740
2 CCFU=CA2* ( 1.16*(CB2*WC S+CC2*QA—CD2I*CE2/198.+CF2) CICOO7SO

GO TO I C101)0760
C W IT EOU1 AUTO P ILOT C1000770
3 CCFU=C43*( 1.16*(C83*WCS+CC3*QA+CD3)*CE3/198.+C F3 ) C1C00780
1 CCQ D=CA1*((CBL+CCI*QA+CD1* XGAIN )*CEI+CF1) CT000T90
4 C CONT CCRD+CCFU CT COC1800

IF (I PRCS1 .ME. C) WR I TE (6,ERRPRT) CTCOOSIO
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RETU RN • CT000R 2O
CT COOR30

SUBROUT INE W HC DST W H0000 LO
C W HO.(10020
C W AR EFAI) C O ST -

C WHC0004O
R FAL NrlwT,MP WHC000cO
COMMON /COMVLS/ WTAMK,VF X IN ,VREQ ,GGW,HPPUMP,WTFUFL,WCOMM,VCCMI, WHCOO’)60

1 P 5,YL ,WNflZ,KFM ,’~A T T K ,A ,r1COM ,WMC,VRI,DTH R T ,RNflZT,NC?W1,MP,CASFM , WHC(10070
2 FN [T,WT ,WF ,FMA X ,S,T4,ME TTJ,1XN 13,n,WM ,FC,PPEAK ,RSP ,PDET ,QA ,WCS, WH0000RO
3 W W H , W T r ,WTP ,W GG,~~SC ,WL V ,V G T ,W O , W P ,DP ,W N,MFTA L, NCCNFG W HOf IOOQO
CnMM ON /C’lSTIN/ PP IAI,PRIA2 , PRJC,PR !A3 ,PRIP3 ,PR I A4,PRIF4,PRIA S, WH010LO’)

IPRIA 6,PRIA7,PRIA 8, PRIB 8, PRIA 9 ,PRIG9,PRIA LO ,PRIA 1I ,PRIGI1 ,PRTAI 2, WH000I 10
2PPIBL2, PPIE12,PRIA1 I,PRIFI3,PRIAI4,PRIEI4,PRI A1S,PRIE15,PR IAL 6, WH000I2O
3PP1F16, PRIA17,PRIF 17,PRIAI8,PR1818,PRIFI8,PRIA I 9,PPIFI9,pqIA2fl, WEC~1O130
4PPIA2 I ,PRIA 72,PQIB’2,PR I A23,PRIB23,PRIC23,PRIA24,PR!C24,PRTA2S, WMCIO I4O
5PR1 825,PP1A26,PRIP26 ,PRIC2 6,PRNAI ,PRNA2, PRNA3,PRN B3,PRNA4 ,PRNEA , WH000ISO

• 6PPNA S ,PPNA6,PRNA7 ,PRNA8,PRNB8,PRNA9,PRNG9,PRNA IO,PRNAII , PRNGI1, WHCOO I6O
7PPNA I2, PPN[7112,PRWEI2 ,PRNA13,PRNEI3 ,PRNA 14,PRNEI4,PRNA I5,PRNAL6 , W’ICIOI7O
8DP’JA17, PRNAI8 ,PRNBIR, PRNA I9,PRNBI9,PRNCI9,PRNA2O, PRNC2O ,PRNA2I, WMC’10180
9PPNR2I, PPNA72,PRNB22 ,PRNC22,PIPC,PLA1,p1A3 ,PLB3 ,PLA4 ,PLA 6,PLAR , W I-4 C’lOIOO
A p1B8,DIA 9,pLAli , P1p 1l,pLA1 3,p1813,PLCI3,PLDL3,p1A14,pL014,p1A 15, W HC~ O200
pP (B1c,P (EI5,DLFI~~,r)LAj6, P1Ej6,pLA1 7,pLAI8 ,P1B1R,PLCt8,PLA1 9,P1A2Q,WHCOO2I0
CPL P2O,PLA21,PLB2L ,PLC21,PTA1,PlDI,PTA4 ,PTB4,PTA5 ,PTB5 ,PTF5,PTA 6, WHCI1O27’)
CPTE6,PT87,PTR7,PTC7,PTJC ,PTAB ,PTD8,PTA9,PTR9,PTA 1O,PTB1O,PTCIO , WHCIO23O
EPFA3,PFR3 ,PFA4,PFF4,PFA 5 ,PEF5,PEA6,PEB6 ,PEE6,PEA7 ,PEET ,PFAR ,P F A 9, WUCr)0240
FPFAIO, P F R l O ,PFCIC ,PEA11 ,pFRI1 ,PEE11,PERC ,PSPC,PSA3 ,PSP1 ,PSA 4,PSE 4,wE0002So
c0sA5,PSFS,Ps 46,psF6,p5G6 ,p5A7 ,psr7,PsA8,PsA9,PSAIO ,FSeLo ,pS0 10 , W$-Cr’0260
EPSA11 ,PSR1L, PSELI ,CcT,PFT,CFCA SF ,PFCASE,CFC,PFC,CFP’,FF M ,IVFAR W MCOfl2TO

CflM MON /COSTIN/ PRI~k1,PRICl, PRIB2,PR1C2,PR I 84,PRIC4,PRIfl 4, PR!P5 ,WHCflO2PO
IPPIC5,PRI RQ ,PRIC 9,PRID9,PRIE9,PRIF9,PRIBII ,PRIC II,PPID1I ,P RTEI I , WH0I ’)? O’)
2PPIF11 ,PPICL2,PRTf)12,PR1813,PRIC13,PRIDI3,PRIB14,PRICI4 ,PR !014, WWCOO 300
3P P !B1S,PPICL5,PR I C I S ,Pp1816,pRlct 6,PRTDI6,PRIBL7,PPTCI7,PRI I)17, WHCI’’310
4PPIFI7, PPIC18,PRID18,PRIBL9,PRIC 19,PRID19,PR1824,PRNPI ,PQNCI,PRNB2W M000I2O

- • 5,PPNC2,PRNR4,PRNC4,PRN94,PRNB5,PRNC5,PRNB 9,PRNC9,PRPC 9,PPNF9 ,P’~NF9WWC”O330
• 6,PRMB1I,PRNC11 , PRNDII,PRNFII, PRNFIL,PRNCI2,PRWDI2 ,PRNBL3,PRMCI3, WwC0 0340

7PPND13 ,PP~4B14,PRNC 14,PRN!)14,PRNRI5,PRNCI5,PRNDI5,PRNRI 6,PRMC L6, w HCrIOlSO
• 8PRMOI6,PRNB1T,PRNC 17,PRNDI7,PRNEI7,PRNB2O,PL.B1 ,PICL,PLA2,P182,01P4WH010360

- 

• 
9 ,PLC4 ,PLA5,PL R5,PLR6,PLC 6, PLA7 ,P187, PLB9 ,PLC9, P LA IO , PLBIO ,PLAI2,  WH C 0 O3YO
*P1812,PIBI4, PLCI4,PICLS,PLDIS,PLBI6,PLCI6, PL~)16,PL P19,PLC19 ,P1 1~1, W~4C’103R0
RPTC I,PTA 2,PTB2,PTA3,PTR3 ,PTC5,PTD5,PTB6,PTC6,P106,PTRR ,PTCR,PEA I, WH01039O
CPERI,PFCI,PEA2,PFR2,PEC2,PFBA,PEC4,PED4,PEBS,PFC5,PFC5, PFE5,PFC6, WMCIV’400
OP FC6 , PER?, PEC 7,PED 7, PECI1, PEDII ,PSA 1,PSRI,PSCI,PSA2,PSB2, PSC2, PSP4WMC0O41O
E, PSC4 , PSD4 , P555 , PSC S,PSD5 ,PSE 5 ,P 5136 ,PSC6,PSD6 ,PSE6 ,PSBT ,PSCT , PSC7 , W ’4 000420
FPSE7,PSCIL,PSO1I ,PRNtI22 ,P1021,PIE2L,PTDIO,PTE1O,PRID26 WHCOO43O
COMMON /COSTIN/ PROFIT,00,R,AF *1,AFB1 ,AFC I ,AFDI ,AEI1, AFA 2 ,AFR 2, W14000440

l 6FG2, AFA3,4F83,AFG3,AFA4,AF84,*F C4,AFD4,AFJ4,AFAS,Ac85,AFC5,AFHS, W MCOO4SO
2AFA6 ,AFB 6,AFG6,AFA7,AFC7,AFDT,AFAA,AFB8,AFC8,AFD8,6F 18,AFAQ ,AFRQ, WH000460
3AFcq,AFrq,AFJq,AFA10 ,A FB Io,AFClO ,*FH1 0,AFA1I,AFR1I,~ FC,11,A FAI2, WH0004T’)
4AF012,AFDI2,*F413,AFRI3,AFC I3,AFA14,A FBI 4,AFCI4,KFUZE,W*1,WFI,WFI,WHC!)0480
5W A 2 , W D 2 , W F 2 , K GA I N ,CA 1,CE 1,CFL,CA2 ,CE2 ,CF2,C43 ,CE3, CF3,CA1 ,G131 ,GFI ,W HCI1O4 QO
6KLF6,KG16,KSTAR ,KAGAIF,NCHAN,KSGAIE,G*2 ,G82,6K2,GA3,G83,G03,GA4, WM000SOO
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7Cp4 ,r’~4 , C A 5 , G R 5 , GH~~,KG,KC ,KW , KA ,KP ,1GTYP E ,IC 1Y PE, IPRCST W I-I000SLO
CCM~’PN /CIJ STTN / AFE1,A FFI,A FC,I,AFH1,AFC2,AFDZ,AF F2,AFF2,4FC3, WIICIOS2()

• l A rr3, A IE3,AFF3 , A FE4 ,AFF4,AFG4 ,AFH4,AFI4,AF05,AFE5,AFF5 ,AFG5 ,AFC6, WH000510
2Arn 6,ArE6,~~FF4,A FP7,flFFS,8FF8,AF&8,4FH8,AFF9,AFF9,hFG9,AFH9,*FIq, WHCOOS4’)
IAFOIP , A FI to , A FF 1C, A FC1 10, A FC 11, A FD1I,AFE 11,AFF11, AF R 12 ,W 81 ,WC L,  W Ot ,  WH000S50
4WP2 , W C2,C P1,CCl ,Cf lj ,C132 ,002 ,C02 ,C83 ,CC3 ,CD3,GC I,G01 ,GF 1,GC2, 602,  WH COOS6 ’)
5C F2 , CF 2,CG2 ,GI-2 ,G 12,GJ2 ,C03,G03,GF3,GF3,GG3,C ,H3,GI3,GJ3 ,GK3,G13,  WHC OO57I
60 ,(N3, CP I ,CC4,C04,GE4,GFA,GG4,GH4,G14,GJ4,C,K4,G14,GC5,CM5,r,F5, WWCOO5RO

• 7C F5,GG5,CFTTAR (lL), PFTTAB (11) WH000SQO
COMMON /CSTPRV/ CF~L0 ,CBMC,CCASE,CCFU,CCL,CrM ,CCrMI ,CCCM1,CtOMM , WM000600

I CCr~M1,CCr7 0,CE RFU,CF8RD,CFTJ,CEXIN,CGFU,CGRD, WPCIO6IO
• 2 C C T , C C T O T , C I r,N,CIRJFU, C IRJRD, CLF ,CLFL,C LGG ,CLI ,CL M , W HCrIO62O

3 CL PFU,CLRPtI,CLRT ,CLTC,CLTP,CM,C MGG,CMM,CMTC,CMT P, WHCOOF,30
4 CMV, CNI1Z,CNPJFU, CNRJRO , CP,CPAFI,CPENG,CPI,CPLC, WHCIO64O
5 CPMFC,I ,cPMFGM ,CP0 A ,CPR,CPRC,CPS,CPSP~~C,,CPSN2,CPSRAM,CPSSGG, WHCIIO6SO
6 rPTflOl ,CRAFI,CPOFV,CPEG ,CRFNG ,CRFTO,CRJC ,CRMFC .L,CRMFGM,CRQA , WHCI1O66O
7 C RT O~ L ,CS A ,CSRFU ,C S RRO ,CSRT,CT ,CTA F  I,CTC,CTEB, CT IRJ,CTJFU , W MC DO67O
e CTJIF,CTJLFI,CTJPO,01J 1, CTI ,CTM,CTNRJ,CTP ,CWI-f,CWHFU,CWI-4R, WH0004SR()
9 rB(P0,CROS ,CPFU ,PR flFPR,PRFUAF ,PRRAF ,CCLB,CCMB ,CTCB,CLIR,CNCTR, WH000600
A CPRR,IP(R,CICNR,C548,PR CFEX WH000700

I~AMF 11ST /FR R PRT/ CWHR ,CWHFU ,C*~ WHCDOTII
Y ru? F =K FUZ F W H00077O
CW HP=WA1 *((WBI+WC1*WWH+W fl1*XFUZE )*WE1+WFI) WECOO73O

2 CW HF(, =~.A 7 * ( I , 2 8 * ( W R 7 +WC2 * S QRT ( hWH ) ) *W D2 / 6O 0 . +W E2 )  WH COO 74 O
3 CWH=CW I~P +CW~’FU WHCOOTSO

IF I IPF CST .ME. C) WR I TE (6,FPRPRT)

~ FTUPN WHC’10770
WHCOO 7RO

• SURPOUT !NF PIRCST P1 RCOO IO
C PL~~C0O20
C L IQUID POCKET P’~OPU LSION COST Pt P0003’,
C PLRCO O4 O

RFAL NP7WT,MP piqr.o’)co
COMMON /Cf1MVL -S f WTANK ,VEXIN,VRFQ ,GGW,H P P U M P ,WTFUFL,WCOMM ,VCOM I, PL~~C0060

1 PS ,Y1,WNOZ,KFM ,MA TTK, A ,DCO M,WMC,VBI ,DTHRT,RNOZI,NCZWT,MP ,CASFM , P1~~COO 7O
2 FNFT,WT ,WF ,FMAX,S,T 4,MFTTJ,ZXNB ,D,WM,FC,PPF AK,BSP ,PCE T ,CA ,WCS , “1~~CO0R0
3 W WH ,W1C ,W T P ,WGG ,~ SC, WLV, VGT ,W O ,WP, D P,WN, META L,NC 0NF G PIR00090

COMMON / COST IN/  PRIA 1 ,PR IA2, PRJC ,PR IA3 ,PR IB3 , PR IA4 ,PR I E4 ,PR IA 5 , PIRCOL O’ )
Ipf~r A 6 ,pq I A 7 ,p R1A8 , pRr f38 ,pq IAq ,pp IGq ,PR1 a to , P R ZA l I , PRt r ,Il,Ppf A l 2 ,  P L R C O L L O
2PPIBI2,PPIEI2,PRI 413,PPIFI3,PRIAI4,PRIEI4,PRIA 15, PPIEI5,PPIA I6 , PLRCO12’)
3PRIFI6,PR1A17,PRIF1T,PRIA 1B,P81818,PRIE18,PRTA I9,PP!E19,PRTA 2O , P1 RCO L 3O H
4PPIA 21, PRIA2 2,PR1822 ,PRIA23,PR IB23,PRIC23,PR I A24,PPIC24,PR1*25 , PIRCOI4O
5PP1825 ,PR IA26 , PP IR26 ,PR1C26, PRNA I, PRNA2 ,PRNA 3,P RNS3, PRNA4,PPNF4, Pi Rco ico
6 P P N A S,PR P’A6,PRNA 7,PRNA8,PRNB8,PPNA9,PRNG 9,PRNAIO ,PPNA11 ,PRNGI1 , PIRCOI 60
7PPNAI2, PRMBI2,PRNFI2,PRNAIJ,PRNE13,PRNA I4,PRMEI4,PRN)15,PRNAL6 , PIRCOI7O
8PPNA 17 , PRNAIP , PRNPIR, PRNA I9,PRNB 19 ,PR NC I9,PRNA2O ,PQN C2 O,PR NA2I ,  PL RCOIR()
9PPNB2I, PPNA22,PRN B22,PR NC22,PIPC ,PLAI, PLA3 , P183,P144 ,PLA6,P1A R , PLRCO1QO
AP IBB,PIA9,PLAII,P1B11,PLAI3,PLB13,P1C13,PLDI3,PIAI4,P1014,PLAL5, PLRCOZOO
PPI 81S ,PIF15,PIF 15. P1* 16, PLE 16,PLA1-7 ,PLA 1R ,PL818 ,PLCI8 , P1*19, PL A20, Pt RCO2 IO
CPL P2O,P1A21,P1921,PLC21,PTAI,PID1,PTA 4,P184,PTA5 ,PTPS,PTFS,PTA6, PIRCO22O
IDPTE 6,P1A7,PTR7,PICT,PTJC ,PTA8,PTD8,PTA9,~~TB9,PTAIO ,PT81O,PT C LO , PL RCO23O
FDF*3,PEP3,PFAA ,PEE4,PF AS ,PEFS,PFA6,PFB6,PE F6,PEA7, PFE7,PEAR ,PFA9, PLRCO24()
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FPFAIO, PFPIO, PEC1C ,PVA 1I , PERII,PEFIL,PEPC ,PSPC ,PSA3,PSR3,PSA4,PSF4,PL RCO25f)
CP SA 5, P SF 5 , PSA6,  P SF6,P SG6, PSA7 , P5F7, P SA8 ,PSA9 ,PSA11) ,PSBIO, P5010 , Pt RC0260
l-PSA II,PSRII, PSF11,C F T ,P F T ,CFCASF ,PFCASE,CFC, PFC,CFM ,PFM,IYEAR PL RCO27O

COMMON /COSTTN/ PRIR 1,PPIC1,PRIR2,PRIC2,PRIP4,PR I C4,PR! 04,PRIPS,DLQCO?R1)
IPPICS ,PPTB 9,PRICS,PRIDS,PRIE9,PRIF9,PRIBII,PRIC1I,PRICII ,PRIEII, ~1RC02902PPIFI1, PRIC 12 ,PR IDI2, PRIR13,PRICI3 ,PRIDI3 ,PRIB14,PPIC14,PRIDI4 , PIRCO1O,
3 D P T p I~~,po IC I5 , pp lnt5, ppip16,pRIc 16,pR1n16, ppT B I7 , p p yc 1 7 , pn 1ol7, PIRC’) 3 1’)
4P P 1~~17,PRIC 1P,PRIP1R , PRIP19,PRIC19,PRID19,PRI824,PRNP1 ,PRNC1,PRNP2PI RCO320
5,PPNC2,PRNRA, PR M C 4 ,PRND4,PRNB5,PRNC5,PRNB9,PRNC9,PRNC9,PRNE9,PRNF9I’LR C0330
6,PRI P11,PPNC1I, PPNDI1,PRN FIL, PRNF1I,PRNC12,PRND12,PRNRI3 ,PRNC13 , P 1R00 340
7PPNl)l3,PRNBI4,PRMCl4 ,PR Nfl [4,PRNB15,PRNC15,PRNfl5,PRP~BI6,PRNC 16, PLRCO35O
sPPNr l6,PPNRI7 , PRNC I7,PpN0 17,PRNFL7,PRNB2O,PL131,PLCL,PLA2 ,P182, PLB4PI RCO36O

• 9,PLC 4,PLA5,PLB5,P186,PIC6,PLA7,PLBT,PLB 9,PLC9,PLAIO,PL RIO,PLA12, PL000370
A PIRI2,PL R1A, PLCI4,PLC15,PLD15,PLBL6,PLCI6 ,PLD16,PL~~l9,PLC19,PT#l, P 1RCO~~80
RPTCI,PTA2,P1R2,PTA3,PTB3,PTCS,PTDS,PTB6,PTC6 ,PTD6,PTPB ,PTC8,PFAI, PL R C’)30()
CPFPI,PFC L,°EA2,PFD2,PFC2,PFB4,PEC4,PFD4,PEB5 ,PFC5 ,PFD5,PFFS,PFC6, P1000400
CPFDo ,P F P7 ,PEC7,PFD7,PEC11,PEDII,PSAI,PSBI,PSCL,PSA2,PSB2,05C2,PSP4PL RCO41O
E,PS(4,PSD4,PSB5,PSC5,PSD5,PSE5,PSB6,PSC6,PSO6,PSE6,PSB7,PSC7,PSC7,P1RC 0420
FPS F7 ,PSCIL ,PSDI I , PRND22 , PLD2L,PIE2I, PT DIO,PTE1O, PRID26 P1000430

COMMON /C ”ST IN/  000FIT ,00,R ,AFA I,AFB1, AF C I , A FDL, A FI1, A FA 2, AFP 2, PLRC’)440
IAFC2,  A FA~~, AF B3,  A FCI, AFA4, AFB4,AFC4,AFO4,AFJ4,AFA5, AFB5, AFCS, 4F145, Pt 0C0450
2A r A 6 , A 1B6, AFC ,6,AF A 7, AFC 7 , A F O 7 , A FA R ,AFBB ,AFCR,AF I)8 , AF I8,A FA9 ,AF P9, P 1000460

• 3AFCO ,AFOO ,4FJQ,AFAIO ,A FRIO,AFCLO ,A FHIO ,A FA LI ,A FBL L , A FGII,A FAI2 , P1000470
• 4AF012, Ac 012,A FA I3 ,A FBI3,AFC 13,AF A1 4 ,AFPI4,AFCI4,KFUZE,WAI,WFI,WF1,Pt0C0480

5 W A2 ,wC2 ,WF2,KGATN,CA1 ,CFI,CFL,C42,CE2,CF2,CA3,CF3,CF3,GAI,CR1,GF1,Pt.000490
~KtF6,KGT 6,KSTA R ,KAGATE,NCHAN ,KSGATE,GA2,GR2,r,K2,GA3,G83,C,Q3,GA4, PL000SOO
7C84 ,(M4 ,C,aS,G R 5 ,C f 5 ,KG , K C , KW ,KA ,KP, IGTY PF , IC IYPE, IPRCST PIPCO5I()

COMMON / ( DSTIN/  AFF 1,A FFI,AFG1, AF HI,AFC2 , A F D 2 ,A F E 2 , A F F2 ,A F C 3 ,  PLP CO52 O
IA F C 3 , A F F3 ,AFF3 ,  A FF4 ,A FF4 ,A FG4,A F H4 ,AF I4,A FDS ,A FF5, AF F5 ,AF C ,5 ,A FC6 ,  PL °C0530
2AF0 6,40F6,AFF6,AFP7,AFE8,AFF8,AFG8,AFHB,AFF9,4FF9,AVC,9,AFH9 ,AFI9, P1 000540
!ArO1O ,AF FIO ,AF FIO ,A FG 1O,AFC 1L,AF DII,AFF11,AFF 1I,4F812,WBI,WCI,WCI,PLRCOSSO

• 4w P2,WC2,CB1,00I,COl,C82,CC2,C02,C83,CC3,C03,GCI,GCI,C-FI,C,C7,G02, PLPCOc6O
• 5Cr2 , F2,GG2 ,0H2 ,GT7,r ,J2 ,Gc3,G03,GF3,GF3 ,GG3,GH3,G13,0J3,0K3,r,13, PLQ COS 7 O

-• 
60M3,0N3,GP3,GC4,Gf4,GF4,6F4,GG4,GH4,GI4,GJA ,GK4,GLA ,GC5,’05,GFS, PLPCO58O
70F5,00,5,CFTTAB (11),PFTTAB (11) °LPCOSQO
COMMON /CSTPRV/ CBLC,CBMC,CCASE,CCFU,CCL,CCM,CCOML,000MI,CCCMM , Dl R00600

- • I 000NT,CCR tl,CFBFU,CFBPD,CFTJ,CEXIN,CGFU,CGR !), P1000610
2 C C - T ,C C T O T , C I C - N,CIRJFU, CIRJR D, CLF,CLFI,CICC,,C1I,CLM, P10C0620

• 3 C LRF U,C LPRD,C 1PT,C LTC ,CLT P,CM ,CMGC~,CMM,CM1C, CMT P, P1°’~063f l
4 CMV ,CNOZ ,CNRJFU, CNRJRD, CP ,CPAFT,CPFNG,C FI,CPLC, P1RCO~J40
5 CP MFGL, CP M FGM ,CPQA,C PR,CPRC ,CPS,CPS MGG ,C PS N2 , CPSR A W ,CPSSGG , PI. QC .0650
6 CPT OO1 ,C RA F I , C R O F V ,CP EG ,CRENG,CRF To ,CRJC,CRMFGL , 0R~ FGM ,CR 0A , 01000660
7 CR1~~01 ,CSA ,CS R FU,CS R R I) , C S R T ,C T , C T A F I ,CT C ,C T E B,C T I RJ , C 1J F U , ~LQC067 ’)
8 C1JLF ,CTJLFL,CTJR O,CTJ T , CTL,CtM ,CTNRJ,CTP,CWH,CWHFIJ ,CWHQ , P(0r0600
s CBOOC,CRPS,CPFU,PRnrpR ,P R F U A F ,PRRAF,CCIB,CCMB,CTCe,CLI 8,CNC1 P, Pt0006”O
A CPPB,CPIB ,CICNB,CS4B,PROFEX 01 Pr’)?’)’)
CI MFNSION PIDI4A (3) PIPC07I’)
NAMEL IST IERRPRT/ CL TC,CMTC,CTC,CLTP,CMTP,CLGG ,CMGG,CIP,CLM ,CM M, PL RCO72O
I CM,CGT ,CPS,CT,CP ,CPI,CSA ,CLRFU, CLRRO ,CLRT 01000711)
CA TA pt~~I4U2I65.,I649c.,7191./ PI QCO74O
PLBI4U = PLB 1AA ( MFTA I)  PIRCOT SO
P1C140 .26C8 01 000760
IF (P1814 .ME. 0.1 P1814Ua81814 P1 000170
IF (PLC)’. .ME . 0.) PLC14U*P1014 Pt Q CO7RO
CLTC= PL A1*P1BI*WTC**PIC 1/1000. PIRCO 790
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2 OM 1C=P1 A2 t 1.35*W T C** P 182/1  CCC. - PLRCOBOO
‘ CTC PIA3* (CL TC+CMTC )+PIR 3
4 C LTP=P IA4 * P IB4* ( ø I P— W GG—WSC )** PLC4/1 0 00 .  01000573
5 CM1P=P1 A~5* 1. 35* ( WT p— WGG— ~~SCI**pL85/ IOOO. PLPCOR3()
6 CLGG= Pt A6 * P IB6 * (W OG+W SC ) **PLC6/1000. 010C004i)
7 C”CG= Pt A7*l.35*(WGG+WSC)**PLB7/l000. PIRCORSO

CTD=PLtR*( CITP,CMTP+CLGG+C MGG)+P188 P1000860
S CIM PLAS*P189*W1 V**PICS/1000. • P1°C0870
I’) CMM= PLAID * 1.35*W IV ** PLRIO/1000.  ~~ oco oso
11 CM=Pl.A 1l * (CI M+CMM)+P1B1I PIQCOB9O

• I 12 CCT=PLAI2*l .C59*VG 1**PLBI2/1000. PIRC0900
13 CPS PLA13* (CGT +PL B 13+ PLC I3) + PLO I3  PLRCOQIO

• 14 CT=0 1414* PIP14U* 1.l*WT **PLCI4U/ 1 000.+PLDI4 PIR009?’)
1’~ CP=PLA I5* ( P IB I5* ( PLC 15/W0 )** PLDI5*W ’) +PIE IS* ( PLC I5/h F)* t P 1015*W F)  PLRC0930

I /1000. +Pt F15 P1000940
16 CPL=PIAI6*PLB16*L .1* (PICI6/WP )**P1016*WP+PLE16 PI RCOQ’1)
17 CS A= PLA 17 PLRCOO64)
1’3 c1RFU= (PLAl8 *I.1~ *P1R1e* (cTC+CTP+cM+cpS+CT,CP+cPL+cS4)+PLA1R*P1c1Rpt 0C0970• 1 )*(1.+PIPC ) 01000950

CPFU C LR F IJ P( 0(0990
• PRC1FPR=CL R FU*PLPC/(1.+PLPC ) P1RCIo0O

2 1 CL~~~O=PLt21* (P1B 21*(1.462*PLD21 *FMAX+P1E21)+PLC21)* (1.+PL PC I P_ RCI~~10
CRPS=C1 PRI) Pt 001020

22 CLPT=CLRPD+CLRFU P1 00 1010
CI1C=CLTC*PLA1R PLRCIO 4O
CMTC=CMTC*PIA 18 ~L R 0105O
C TC=CTC*PLAI 8 °IRCI060
CL TP CI TP* P1A16 PLRCIO7O
CM TP=CM IP*PLAIB Dl ~CL080

- • r~ r,C=Ct r,G*Pt *18 P100.1090
CMGG=CMGG *PLAIR 01001100
CTP=CTP*PIA1P P~ 00111’)
CLM 01M *PLA1B PL~~C1l2 ()CMU=r•MP/* P1418 0( 001130
CM=CM* PLAIR PLRCII4C)
Cr,T=cGT*PLAIR Pt001151)
CPS=C PS*PLAI8 P1~~CII6O
CT=CT * P IA lR  ~L~~C1I7fl

• CP=CP*PLA1 8 °t~~C1IR0
CPI=CPt sPLAIR PLRCL 190
CSA=CSA*PIAL8 PL PCI200

• IF ( I P R C S T  .NE. C )  WRITE  (6,ERRPRI) P IQ Ct 7 I O
RETU RN 01001720
FP’1) P IRC L23 O

SL800IJTINE PF BCST P FRC,Otl lO
C PFRCO’)20
C F*TFPNAL BOCSTER PROPULSION COST DFPC0 fl~ 0
C PFBCO’)40

COMMON /CONLY/ K P(JTG, DIAFRI, SOMMOR (81 PFBCOOSO
REAL NO ZWT,MP PCMCOO6O
COMMON /COMVLS/ WTANK ,VFXIN,VREQ,GGW,HPPUMP,WTFUEL ,WC0MM ,VCCMI , PER0007O
I R5, Y L , W NO Z , K F M ,MAIT K,A,D COM,WMC,V8I ,DTHRT ,RNOZ! , NCZWT, M P ,CASFM , PFBCO OPO
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2 FNFT ,WT ,W F,FMAX , 5,T4,METTJ,ZXNR ,D,WM ,FC,PPEAK,BSP,NDET,Q*,WCS, PE B C OO 9O
‘ WWH,WTC ,WT P ,W r,r, ,WS C, w1V ,V~~T ,W fl ,W P ,DP,W N,METAL , NCCP~FG PERCO 11)0

COMMON / CO ST IN /  PR IA I , PR IA2 ,PRJC ,PRIA3 ,P0183 ,00 IA4 , 00 IE4 ,P R I A 5 ,  PEC CO11O
IPRIA6 , P R I A 7 ,P0148, 00IB8, PRIA9,PRIG9 ,PRIA IO,PRIA I I,PRIGII , PP1412, PFI3 C CI12O
2PP1812,PRIF12,PPI 4I3,PRIE13,PRI414,PRIEL4,PRIA I5,PRIEI5 ,PR !A16 , PFBCOI3O
3PQ IF I6 , PPIA17 , 00 IF1T,PR IA I8 ,001R18 , PRIEI8 , PRIA I9, PRIE19, 00 IA2 O , PFRCOI4O
4PP!A21,PR !A2?,PRIP22,PRIA23 ,00IB23,PRIC23,PRIA24,PRIC24,P01A25, PFRCO150
SPPI 1

~
25,PP1A 26,PR IE

~
26,PPIC26,PRNAl,PRNA 2, PRNA3 ,PRN83,PPNA4,PRNF4, PFPCO L6O

6PPNAS ,00NA6,PRNA 1, PRNA8 ,PRNR8,PRNA9 ,PRNG9 ,PRNAIO ,PRN*L1,PRNGI1, PF #C017O
7 P RNAI2 ,PRNR 12 ,PRNF12,PR N&I3, PRNE 13, PRNA14, PRNEI4, PRl~615, PRP~6t6 , PF PCOI 8O
RPPNA1?,PPNA1B ,PRNPIS,PRNA 1 9,PRNBI9,PRNC19,PRNA2O,PRNC2O,PRNA2I, PFBCOLQO
900Nt’21,00NA22 ,PPNB22,PRNC22,PIPC ,PLAI,PLA 3,P183,Pt.A4,PLAS ,P1*R , PF~ CO2OOA P IBI3,PLA9,PIA I1 , P1B11,P1413 ,p1B13,p1C13,PLDI3,PLA L4 ,P1014, P1A15, PFBCO2 IO
Pp(B 15,p1f15,p1F15,P1A16,PLF I6,PLA17,PLA 1B,PLBIB,PLC1R ,PLAI9 ,PLA2O ,00000720
CPI M20,PIA2I,PLB2I,PIC21,PTAI,PTD1,PTA4,PTB4,PTA5 ,PTR5,PTES,P146, PF 800230
CPIF6,PTA7,PTB7,P1C•7,PTJC,PTA8,PTO8,PTA9,PTB9,PTAIO ,PTR1O, P1C10, PE0C0240
FPFA 3, PEP3,PFA 4 ,PFFA ,PEAS,PFF5,PEA6,PER6,PEF6 ,PEAT,PEE7,PE A8 ,PF A9, PEPCO25O
FPFAIO ,p FPIO,PFc IU,PEA II,PER11,PEE1I,PEBC, PSPC , PSA3 ,PS 83,PSA4, PS F’., P F R C02 SO
G PS AS ,PS F S,P SA 6,PS F 6,PSG 6,P SA7 ,PSF7,PSA8,PSA9,PSAIO,PSeIO,PSCIO , PFB C02 7O
I~PSA1l ,PS fll1 ,PSEtl ,CFT,PFT,CFCASE,PFCASE,CFC,PFC ,CFM ,PFM ,IYF AR PFQCO28O
COMMON /COSTIN/ PRIBI ,PRICI,PRIR2,PPIC2,PRID4,P0104,PRID4,PR I P5,PF B C O2 9O

IPQIC5, PRIBS,PRICS, PRIDS,PRIES,PRIF 9,PRIB1I,PRICII,PRIDII, PRIE1I, PEPCO300
2PRIFII, PPIC12,PR IPI2,PRIRI3,PRICI3,PRIDI3,PR11414,PPICI4,PRIDL4. P~~’~CO3 1O
!PPIRL5, 00TCI5,001015,PRIR16,PRIC1 6,PR1016,00IB17,PPIC17,00TO17, PFDCOI?11
4PPTF 17, PP IC ie,oo 1018, PR IA 19,PRIC 19, PR! Dig, PR1B24, PPP~OI,PRNCL, PRNR2 PEPC033 O
5,PRNC2,PPNR4,PONC4,PRNf)4,PRNB5,PRNC 5,PRNB 9,00NCQ ,00NDQ ,PPN (Q ,00P FQPF000I4O
6,PRNPI1, PPNC11 , P01441)11,PRNF11,PRNFII,PRNCI2,PRNCI12,PRNA[3, PR NCI3, °F800350
1PPNPI’,PPMRI4,PRN (14,PRMDI4,PRNBI5,PRNCIS ,PRNOIS ,PPP816,PRNCI6, PFDC’)360
R P P N D 1 6,P P NB1T ,PRNC I7,PRNDI7,PRNE1T,PRNB2O,PIBI,PICI,P1A2,PL P2,PLP 4PFP0.0370

- 
•

— 0 ,01 C4,PtA5,P1R5, Pt B4,PIC6,PIA7,P 1B7,P189,P1C9,PLAIO,P1RLO ,P1412, P!PCO3RO H
4P1012,p1B14,PIC1 4,p1C15,PIDI5,PIBI6,PLC1o,PLOIe,PLe 19,PICI9,PTBI, PFACO300
BPTC 1, P T A 2, PTB2 ,P1A3, P183,PTC5, PTDS , PTB6, PTC6 ,P106,PTQ8 ,PT CR ,PFA 1, PF’~ C04O0
C PFBL, P F C I , P E A2 , PFP2,PFC2, PEB4,PEC4,PED4,P FR5 ,PFC5, PFDS , PFF5, PFr6 , PF~~O04 10
rpr’)6, PFP7, pFc 7,pEr)T , pEcII, pFnhl, psA l , psBI, ps Cl ,PSA 2 , PSR2 , PSC2 , PSB4PF R~C042 0
E, PSC4 ,PSD4,PS B5,PSC S , PSD5, PSE5,P586 ,PSC6,PSO6 ,PSE6 ,Ps87 ,PsC 7, Psr l, pFp C.0430
FPSF7,P$C11,PSfl11,PRND22,PLD21,PLE2I,PTD1O,PTEIO,PR1076 PFPCD44I)

• COMMON /C OST IN/  PRO FIT,Q O ,R,AFA I ,AFBI , A FCI ,AF DL ,A FI I, AF A 2, AF P 2, P!~~CO450
• IAFG2, A FA 3,AFB3,AFG3,AFA4 ,AFB4,AFC4,AFD4,AFJ4,A FA5,A FB5,AFCS,AFH5, PF000460

2AFA 6,AFP6,AFC6,AFA7,AFC7,AFD7,AFAR,AFB8,AFC8,AF DR,*FIR,*FAQ ,AFR0 , PF~IC0470
3A FC9,AFDO ,AFJ 9,AFA LO ,AFBIO ,AF C1O ,AFH 1O,A FAII,AFBIL ,&FGII,AFA I?, DF0004RO
4AFCI2,AFDI2,AFA 13,AFBl 3,AFc13,AFA l4,AFBL4,AFc14 ,KFuzE,WAI ,wEI,w F1,~~reco4oo H
5WA2 ,WO2,WF2,KGAIN,CA1,CE1,0F1,042,C(2,CF2,CA3,CE3 ,CF3,r,A1,GR1,C,F1,PFP0.0500
6KIF6,KGT6 ,KST AR ,KAGATE,NCHAN ,KSGATE,GA2,G82,GK2,GA3,GP3,G03,0A4, PF°C0510
7G84,GM4,GA5,GB5,GHS,KG,KC,KW,KA,KP,IGTYPE,ICTYPF ,IPRCST PFRC05~ 0
COMMON /COSTIN/ AFE I,AFFI,AFGI,AFHI,AFC2,AF D2,AFE2 ,AFF2,A FC3, PE BCOS3O

1A FD3, AFE3,AFF3, AFF4,AFF4,AFC.4,AFH4,AFI4,AFD5,AFE5,AFF5,AFC5,AFC6, PFPCOS4O H
2Acfl6,AFE6,AFF6,AFP7,AFE8,AFF8,AFG8,AFH8,AFE9,AFF9,AFG9,AFHQ ,AFIS, PFPCO5SO
3AF010,AFFIO,AFFIO,AFC,10,AFCI1,AFDII,AFEII ,AFFII,AFPI2,WRI,WC I,Wt1,PFPCOS6O
4W02,WC2,CR1,CCI,CD1,CB2,CC2,C02,CB3,CC3,CD3,GCI,G01,GE1,GC2,G02, PFPCO57O
5CE2,0F2,002,GP42,G12,GJ2,GC3,G03,GE3,GF3,6G3,GH3 ,013,GJ3,GK3,G13, PFRCO5PO
6GM3,CN3,GP3,GC4,CD4,GEA,GF4,GG 4,GH4,G14,GJ4,0K4,G14,GCS,005,r,F5, PF80059()
7CF ’S,GGS,CFTTAB( I1I,PFTTAR (11) PFBC0600

COMMON /CSTP RV/  CPLC ,CRMC,CCAS E,CC F U,CCL,CC P’,CCC M I,CCC M L ,CCOMM , PFRCO6 IO
I CCONT, CC RD,CEBFU,CEBRD,CFTJ,C EX IN,CGFU,CGR D, PFRCO62O
2 CGT,CCTDT,CIGN,CIRJFU, CIRJRD , CLF,CLFL,CLGG,CL I,CL M, PERCQ63O
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3 CLRFU,CLRRI) ,CLR T, CITC,C LTP,C M ,CMGG ,CMM ,C YTC ,CMT 8, PFPCO 64 O
4 CMV ,CNOZ ,CMPJFIJ , CNR JRD, CP,CPAFI,CPFPIG,CPL,CPIC, PFRCO6SO
~ CPM FGI,CPMFGM ,CPC A ,CPR,CPRC,CPS,CPS I’Gr , ,CPSN2,CPSR6M,CPSSGC, PERCO66O

• 6 C PT PPL ,00A F I ,CRDFV,0 0 FG ,C RENG ,00FTO ,( RJC,00MFGL,00MFGM ,CRQA , PFRCO67O
7 ORT OOI ,CSA ,CSRFU,CS000 ,CSRT,Cl,CIAFI,CTC,CTEB,CTIPJ,CTJFU, PFRCO6SO
P CTJLF ,CTJ IFI,CTJ R D ,CTJT , C1 L,CT M ,CTNR J ,CTP ,CW I4 ,CWH F(J ,CWH R , Pt80069’)
0 CBOPC,CRPS,CPFIJ,PROFPR ,PRFUAF,PRRAF ,CCIR,CCNB,CTCA ,CLIB,CNCZR , OF ~C07fl0
A CPPP,CPI R ,CICNB,(SAB,PROFFX • PCRC OTI(1
NAMEL IST /F~ RP0T/ CCIR,CC MB,CTCB,CLIR ,CNOZB,CPRR,CPLR,CICNP,CSAp, PF000T2O

• 1 CEPFIJ ,CFBR C,CTFB
OS L IK  = 0 PERCOT4O
C = I * [UAFRT DFPCO7SO
[=CASFM P1P00760

- 
I CFMU=CFTTAB ( ii PF~~C071()• PFM IJ=PFTTAB (I) PFBCO7BO

IF ((FM .ME. 0.) CFM U=CFM PEPCOY°0
IF (PFM .ME. 0.) PFMU=PFM PFBCOSOO

• 1 CCLR= PUAI*CF MU* ( PFRL/W MC) * * PEC 1*WMC P ERC O R IO
2 CCMB=1.I*PEA2*PFMU* (PFB2/WMC )**PEC2*WMC PFPCOS2’)
3 CTCR=PEA3* (CCIB+CCMB )+PEB3 PFPCO83O
4 Ct IP= I . l* PFA4 * DE84* ( PEC4/V RI)* * PED4*VB I+P EE4  PERCOS4 1)
5 CNOZ P=l. 1* PFA5* PE8S* ( PFC5+ PE’)S* DT HRT +PFES* RNOZ I)* NCZW l+PFFS PF BC ORSO

• 6 CPRP=PEA6*PFR6*MP/L000.*(PEC6/MP)**PED6+PEE6
- • 7 CPLB= 1.1*PFA1*PFP1*MP* IPEC7/ MP)** PED7+PFF7 PF’)C1R70

S CTCNR=PEA 8 PERCORRO
9 CcA P=PFA Q PFPCIRQO

I 1C C~~PFU=l XNB* (PE4 l0*(PFB10* (CTCB+CLI8+CNOZB+CPR8+CP1P+CTGNB+CSAB ) PEPC.0900
• • 1 +Pf(10)*(1.+PFRC)) PFBCOQ1O

PRJ FEX=CFRFU*PEBC/( I.+PERC I
11 CFRPD=PE*1l* (PEBII*PFCII* (D*WM)**PEDII*1.462+PFFII)* (l.+PFPCI PFPCCI93’)
12 CTFB=CFRPD +CEBFU PEACOQ4O

C0t R=CC IR*PFA IO PF~ C’)950
CCM P=CCMB *PEA1~) DFP OOQ6O
CTCP=CTCR*PFA 1O PFPCO97O

H CI IB= CL IB* PEA 1O PF8C1~~A 3
CNO7 R=CNfllP*PFAIC PF000QQO
CPPR=CPPP*PFA1O PFBC1000
CPLB=CPIB*PFALO PFPCIOIO
CICNB=CICNR *PEAIO P

~~~Cl02~)I 0 $ A P = C S A P * P EA I O  PEPOIOI )
I IF I IPPCS 1 .NF. 0) WR I TE 16,ERRPRT) PF#CI34’)

0 = lISt 1K ‘~ ~~C1’)60- 
RETURN PFPCIO6O
EN!) PERC1O 7O

S1’PROUT!NE PSRCST PSRCOO1O
• C ‘S~ COO 20

• C SOLID SUSTAINE R PROPULSION COST PSRCOOIO
C PS000I14()

• COMMON /CONLY/ KINDPS,DIAFRT,SWMC,SDTHR1,SRNOZI,SWP,SCMMCR (4) DSRCOOSO
RFAI NC ZWT,MP • P5000060
COMMON ICOMVLSI WTA NK,VEXCN,VREQ,GGW,HPPUMP,W1FUEI,WCOPP,VC CMI, PSRCOO7O

1 P5,YL, W~fl7,KF4,MATTK ,A,DC OM,WMC ,VB(,DTHRT ,RN0ZI,NClWT,MP,CASE M, 050 00080
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2 FNFT ,W f W F, F MA X , S, T4, M FTTJ ,Z X NB ,D ,W M ,FC, PPEAK, BSP , 1%D ET, QA ,WCS , PSRCO( 19!)
3 W W H , W T C , W i P ,W’~ , , k SC ,w L V ,V G T ,wO ,W P,0P ,W M, META L,NCCPFr, PS RCOIOO
COMMON /CDSTPIJ/ P’~IA1 ,PR JA2 , PRJC ,PR IA3,PRIB3,PRI*4,PRIF4,PRI AS, PSRC OI IO

IPPIAo , PPIA 7 ,PRIA8 ,00IBS,POIA 9,PRIC9,PRIALO ,PRIA II,PRIGI1 ,00IA I2, 0500012’)
2PQIR12, 00IFI2,PPIA I3, PRIEI 3,P01414,PRIEI4,PRTAI5,PP!E15,PRIA I6 , PSRCOL3O
3PP1FI6,PPiA 17 ,~ P1F17 ,PRIA18 ,PRIB18,PRIE18,PRIA19,PRIE19 ,PRIA20 , PSQC0I4O
4PPIA2I , 00I 422,001P22,PR1A23,P0I823,PRIC23, P01A24,00IC24,00I A25 , DSRCOI5O
5P0 1 R25,PPIA26,P01P26,PRIC26,PRMA I,PRNA2,PRNAI ,PRNB3,PRNA4,PRNE4, PSRCOI6’)
6PPN A~~,PRMA6 , PRN4 1,PRNA 8, PRNR 9, PRNA9 ,PRNG9 ,PRNA 10, PRl~A 1 l,PRNGlI, P5000170
7PRNA12,PPNBI2,PRNF12, PRNA 13, PR NE13,PRNAl4,PRNE14,PRP.*l5,PRP~At6 , PSRCOI8()

• 8PR~’A I7 ,  PPM A18,PR NR18,PRNA19 ,PRNB19,PRMC19,PRNA 2 0,PRPC2O ,PR~4A21 , PSRCOIDO
9PPNR 2I,PRNA22,PRN822,00N022 ,PLPC ,PLAI,P1A3 ,PLB3 ,PL *4 ,PLA6 ,PLA8 , PSOCO2OII
APIRR,PLA 9,PIA L 1 , PLB1I,PLAI3,PIBI3,PLCI3 ,PLDI3 ,PLAI4,Pt014,PIA15, PSRC’)2IO
PPI” 15, PIE 15, PIE 15, 014 16, PIE 16,01A17,PIAI8,PIB18 ,PICI8, PIAI9 , PIA2O ,PS RCO 7 7O
CPtR20,PLA 2l, PL~ 21,PLC 2I,PTAI ,PTD1,PTA4 ,PTB4,PTA5,PT95,PTE5,PTA6, PSRC0230
CPT F6, P1A7,P1~~7,PT C7 , PTJC ,PTA8 , P108, P1A9 ,P1B9,PTAI0, PTRl0, PTC10, PS000?’ .’)
FP(A1 ,PCP 3, P FA A ,PFE4 ,PEA 5 ,PEF5, PFA6, PEB6,PEE6 ,PEA7 , PFE7, P F4 8 , P FA 9 ,  PS RC02SO
FP FA 1O,PFBIO , PFC1O,P FA I1 ,PFR I1 , PEFL I ,P EBC,P$ PC,PSA J ,PS83, 05A 4 , PS E4, P5000260
G P5A5 , P S F 5 , PSA 6 , P SF6, P5G6 ,PSAT ,PSF7 ,PSA8,PSA9 , P5A10 ,P S910 , PSC10, PSQCO27IJ
E PSALI ,PSP1L ,PSEIL,CFT ,PFT,CFCASE ,PFCASF,CFC, PFC,CFM ,PFM ,IVE&R PS0002R()

CO MMON / C O S T I N /  P~iB1,PRIC1,PRI R2,PRIC2,PRIB4,PRIC4, PR!04,00IP5,PSP•C0700
1PPIr~~,pRIB g ,PRICc,PRIoc,PR1E9,PRtFq,PRIB1L, PRIC11, FR1Dt1 , PRIF1I , 05000300
2PRIF1I ,PPICI2,PP 1012,PRIR13,PRICI3,PRIDI3,00TBI4,PRICI4,00IO14, PSRCO3IO
3PPIR15, 00TC15,00IO1S,00!RI6,00IC16,PRID16,PRIBI1,00IC17,PR1r117, PS RCO32 O
4PFIFI7, PPICIP, PRIDIS ,00IRIQ ,PR!C19,PRTD19,PR IB24,PRN9I,PRNC1,P’1..E2PS000 331)
S,PRNc?,PRNB4,PRNC4,PRND4,pRNB5,pRNC5,PRwRq,PRNC9,pPNCq,pqNFo ,Pq

~~F9Dc oc(,34o

6, PRP;B lI ,PRNC1I, 00NOL1, 20NFII,PR NFL1,00NC[2 , PRN’)12,PRNBI3 ,00 NCL3,  PS PC035O
7PPNP13,PPNBIA ,PRNCI4, PRND1A,PRNBI5,00NCL5,00MOI5,00P9Ib ,PQNCL 6, PS00036O
RPRMOI6, PRNR17 ,00 NCL7 , PRNDI7, PRNE1T,PRNR2O, PLBI ,PLCI ,PLA 2 , 01B2 ,PLP4 PS RCOI7O
Q,Pl. 04, PIA5 , 01R5, PLB6, P1C6 ,pLA7, PIP7 ,PIR9 ,PLC9 ,PIAIO, P1R1c) ,PIAI2, PSP’0381
A PIB12, P1814 ,P1CLA ,PLC 15,PLDIS,P1816, PICI6,P1016,PLPI9, PIC19,PT 91, PS RC O JSO
e PT C 1, PT A ~~,PTB2 , PTA ~~,PT B3 ,PTC5, PTf l5 ,PTB6, PTC6,PTD6 ,P1P8, PTC8 ,PFA I, P5000400
C DFR L, PF(1,0042, PER2, PEC2, PFB4, PEC4,PFD4, PEP5,PEC5 , PFD5,PEES ,PF C6, PS0004 IO
OPr Db, DER7, PFC7, PFD7, PFCII,PEDII, PSA I ,PSB1 ,PSCI, PSA2 ,PS R2 , PSC2 , D5p4P5000420
E,PSC4 ,P SP4 ,PSRS,PSC5,PSDS,PSES,PSB6,PSC6,PSD6,PSE6,PSB7 ,PSCT, PS C7 ,P5000430
FPSF7,PSC11 ,PSO1I ,PRND72,P1021,PLE2I,PTDIO,PTE10,001026 PS00044O
COMMON /COSTIN/ PROFIT,QD,R,AFA I,A F8L,AFCI,AFOI ,AFII,4F42,AFR2, 05000450

• IAFG2, AF43,4F83,AFC,3,AFA 4,AFB4,AFC4,AFD4 ,AFJ4,AFA5,6FBS,A FC5,AFHS, PSRC OA6I)
2AFA 6, AFR6,AFG6,AFA7,AFC1,AFD7,AFA8,A FB8 ,A FCR ,AFDS,*FIR ,AFAQ ,AFPQ , P S~~Cfl47O

• ‘AFCQ ,AFDQ ,AFJ9, AF *1O,A FRIO,A FCIO ,AFH IO ,AF AII ,AFBL 1,A FG 1L ,AFA I2, P$PCO4RO
4AFC 12,AFP 12, A FA 13, AFA 13,AFC 13, AFAI4,AF814 ,AFCI4 , KFUZE, W A l ,  W EI,  WF I ,  PSRCO4 90

• 5W*2,Wfl2,WF2,KGAIN,CA1,CF1,CFt,C A2,CE2,CF2,CA3 ,CF3,CF3,GA1,G°I,GFL,~ SPC0~00
6KIF6,KC,16,KSTAB ,KAGATE,NC HAN,KSGATE,GA2,GR?,GK2,G43,G83,GQ3,GA4 , PSRCOSIO
7GR4,GM4,GA5 ,G85,Gl45,KG,KC ,KW,KA ,KP,IGTYPE,ICTYPF,IPRCST PSRCO52 O
COMMON /COSTIN/ AFEj,AFF1,AFGI,AFH1,AFC2,AFO2 ,AFF2,AFF2 ,AFC3 , 05000530

1AF1D3, AFF 3,  A FF3, A F F4 ,A FF4 ,A FG4 ,A FH4,A F I4 ,4F05 ,AFE5 ,AF F5,  AF GS ,AF C6, PSRCC)540
2 A r 0 6 , AF F 6 ,A F F 6 ,4 F p 7,A FF8, A FF8 ,A FG8,A FH8 ,AF E9 ,A FF9 ,AF G9 ,AFH Q ,AF IQ , PS0C0550
3A FOIO , A FFLO ,AFF IC, A FGIO,AFC11,AFDL1,AFEII,AFFII,AFPI2,WR1,WCI,WC1 ,PSRCOS6O
4W 82,WC 2 ,CB1,C01 ,CO1 ,CB2 ,CC2,C 02 ,CB3 ,CC3,C03,GCI,GD L ,GEI,0C2 ,G02, PS~~C0570
5CF 2,GF2,0G2,GM2,G12,GJ2,GC 3,G03,GE3,GF3,GG3,6H3,GI3,GJ3,GK3,G13, PS00058O

• 6GM3,GN3,GP3,GC4,GD4,GEA,CF4,GG4,GM4,G14,GJ4,GK4,GL4,GC5,C05,GF S, PSQCO5~~0
7CF5,GG5, (FTTAS(11hPFTTAB (I1L 95000600
COMMON /CSTPRV/ CBLC,CBMC,CCASE ,CCFU,CCL,CCM ,CCCMI ,CCCML,CCCMM , DSRCO6IO

1 CCON1,CCRO,CEBFU ,CFRPD,CETJ,CEXVN,CGFU,CGRD , P5RC0620
2 (C 1,CGTOT,CIGN,C!RJFU, CIRJRD, CLF ,CLFL,CLGG,CLI,CI M, PSQCO63O
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2 C IRFt ’ ,CIRRfl ,C LRT ,CLTC,CLTP ,CM,C MGG ,CMM ,C~’TC,CMT P, PSP.C0640
A CMV,CNOZ,CMRJFU, CMRJRD, CP,CPAFI,CPENG,CPL,00LC, PSRC06SO
5 CPYFG( ,CPMFGM ,CPQA,CPR ,CPRC ,CPS,CPSl~GG,CPSN2,CPSRAM ,CP$5C,G, PSRCIi66O

• 
~ CPTOOI,CRAFI,CRDFV,00FC,,CRENG,00FTO,00JC,CRMFGI,00MFGM,00QA, ~SRC0670
7 CRTDOt ,CSA ,CSRFU,CSPRD,CSRT,Cl,CTAF I ,CTC,CTFB,CTIRJ,CTJFIJ , PSRC0600
S C T J I F ,CTJI FI,CTJRO ,CTJT, ClL,CTM ,CTNR J ,CTP,CWH,CWHFU,CWHP , PçqrØ~,q’)
Q Cs000,000s,00Fu,pRr)Fpp ,PRFU A F ,PRPAF ,CCIB,CCMB,CTCP,CL1B,CNC7R, PSRC070()
A CP PB,CPL B ,CICNR ,CSAR ,PR CF F X • P5 000710
NAM EL IST /FR000T/ CBIC,CBMC,CCASF,CLI,CNQZ,CPRC,CPLC,CSA ,CIGM, PSRCOT2O

I (‘SRFU,CS PSC,CSP T
is = WMC PSRCO740
7SS = 011401 PS RCO7SO
?SSS = RNI)ZI 0S000760

• 7~~SSS = WM PSRCO77O
WMC = SW M C psocoyso
DTPQ T = 5)1401 ‘51007°’)
PNOZ I = SPN~~Z I PS RCOHOO
W M = SWM psocoo to

1 CRLC=PS*I*l .1* (PSBI/WMC)**PSC 1*WMC DSPCOR2O
2 CPMC=I .l*PSA2* (PSB2/WMC )**PSC 2*WMC PSRCOS30
I CCA SF=PSA3*(CRLC+C BMC)+PSP 3 PSPCOS4O
4 CLIPSA4*PSR4*l.I* (PSC.4/DP)**PSD4*D P+PSE4 0500.0850
S CNOZ= Pc*5*PSA5*3.3*WN* (PSC5+P SD5*DTHRT4 PSE5*RNDZJ )+P5F5
6 C000=PS66*WP* (PSB6/(PSC6*WPI)**P SD6*PSF6/PSE6+PSG6 05000570

• 7 CP1C= PSA7*1.1*PSR7*WP* (PSCT/ (PSD7*WPI)**PSE?+PSF7 PS~~C0qR0
8 C SA= PSAR ~sqcns °o
C CICN= PSAO PSPCO900
10 CS RF U =P 5A IO* ( 1.+PSPC )* ( PSBIO* 1. 15* (CCA SE+C1t+CNO Z+CPRC+CP IC +CS# PS PCO° 10

I 4CI-C N )+PSC1O) ~SPC0970
CPF (J=CSPFU PS~.C0~’30
000FpR=rsqttJ*pspC,(1 .-,pspc ) PSRCO94#D

11 CS RRD=P S* I1*(1. + PS PC I* (PSR 1 I*PSC II* (D*W M)**PSD11*t .462+PSE1I I  PS RC.09 50
CPPS=CSPPD PS~~CO°61

12 CSR 1=CSPFIJ .CS000 05000970
CPI C= C BIC* PSAIO  ~S RC 0 ) 8 )
~~ 74; AMC*PSAI 0 I’St

J C rA S F = C C A S F * P S A I C  pc~~c iooo
C1I=CL I* PSA 1C PSRCI’ I lr)
CNO?=CNO7*PSAIO 05001070
CPRC=CPRC* PSAI I )  PsR r Io3o
CPL C C PLC* PSA IO 050(1041
C S A = r S A * PS A I O  9500 1050
CIGN C I( N* PSA IO ps RrIn~~o
IF (IPPCST .ME. C) WR I TE (6,ERRPRT) PSPCIO7O
WMC iS 0sRC~ opo
CTI.IP T PSOC IOQI
01401 1 z Z S S S  P5001101)
W M = 7SSSS P5001110
PFTUPN PSRCI12O
FM) PSR C 1I3O

SIIIROUIIME P I R C S T  01000010
C 010(0020
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O INTFGR.~L PA M JF1 PROP1LSION COST • P10(01)30
C PIRCOO4’)

R F A 1 ~W Z bT ,MP PIRCO)50
CrMMCPIJ /COMVLS/ WTANK, V FX IN, VREQ,GGW,HPPUMP,WTFUFL,WCO MM ,VCC MI , PIPCOO6O

1 05,Y1,WN O1,KFM, MA TTK,A ,000M,WMC,VBI ,DTHRT,RNOZI,MCZWT ,MP ,CASFM, PTRCOO 7O
2 FNET ,WT,WF ,FM 4~~,S,T4,METTJ,ZXNR ,fl ,WM,F (,PPEAK ,PSP ,NOET ,QA ,WCS , ~ IRC00R)
~ WW14,WT~~, WTP ,WGG ,WSC .,WLV , VGT,W0,WP ,flP ,WN,MFT*1,N C CP~FC, 01000090
CO’IMCN /C~~STIN/ PRIA I,PRIA2, 00JC,PRIA3,PRIRI,PRIA 4,PRIEA , PRT 45, 01000100

100IA6,00147,PRIAP, 00lBe,00ZAS,PRJG9,PRIAIO ,PRjA11 ,PRJGIL, PPI*12, PIRCOI IO
20018 12, 00 IE I2 , 00 1A 13 ,PP!F13 ,PRIA I4 ,PR IE14 ,PRIAL5 , PRI EL5, 00IA16,  P T R C ~)l2’)
3PPIFI 6,PPI 4I7,00LFI7, PRIA 18,PRIRI8,PRIF18,PRIAI9,PRIE1 9,P R I A 2 O , 01000131)
4 P P I A 2 L , PR ! A22 , PR1522 , PR1423 ,PR IB23 , PRIC23,PR! A24 , PRIC24, P01425 , P1000140
5P PI825,PPI*26,PRjR26,PRyC2 6,P~ NA1 ,PRNA2,pRN43,p pNB3 ,pRNA4,p pNE4, 01000150
6PPNA5, 00NA6, PRMA 7 ,PRNAR ,PRNBB ,PRNA 9,PPNG9,00NA1O,PPlA 1I , 00NG1I, 2100.0160
7PPNAt2, PRNRI2,PRNFl2,PRNA13, PRME13,PRNA14,PRNEj4, P R P ~A 15,PRNA16, P10(0170
RP PNA IT , PRNA 1R, PPNRIR ,00NAI9,PR NB19,PRNC19,PRNA2O,PRP(20,00N*21, 01000180
°P2N021, PPNA22,PPNR2Z,PPNC22,P1PC,PLAI,PLA3,P153 ,PIA4,PIA 6,PLAB , 010(019’)
A PIRR, PL A Q ,PLA I1 , PIOI1,PLA 13,PIRI3,PICI3, PLO13,PI4 14, P1014, PIA LS , PIPCO2 00
8P1R15, Pt 115 ,PLFI5,PLAI 6 ,PLF1 6,PIA17,PIAI8,P1B18 ,PLC IR,PLAI 9,P1A20 ,P10C 0210
rplR2o ,p tA2l ,pIs?I,pLc2l,pTAl ,p rI)1,p1A4,pTB4 ,prA5,pTps ,pTF5,pTA 6, 210 00220
CPTE 6,0TA7,PT R7,PTC7,PTJC,PTA8,P1D8,PT A 9,PIB9,PTA1O,PTALO, PTC1O, PT~~0O?3’)
FPFA3 , PFP3,PFA4,PEEA ,PFAS,PEF5,PFA 6,PER6,PEF6,PEA7,FEE7,P E A P ,PFAS , 21 000240
FPEA 1O,PE [410,PFCIC,PEAI1,PEBII,PEEIL,PEBC,PSPC,PSA3,PSR3,PSA 4,PSF4,Pf000?’5’)
c-pc A 5 ,  P S F S , P5 4 6 , p S F 6 , P S G 6 , PSA7 , PSF 7, P 548 ,PSA9 ,PSA IO ,PSBIO ,P5r10 , P t°C02(’f l
HPSAI 1,P5811,PSE1I,CFT,PF T ,CFCASE ,PFCASE,CFC,PFC,CFP,PF M ,IYEAR PT PCO27O

COMMON / COS 1IN/  PR!R1, 00IC1, PRIB2, PPIC2 ,PRIB4 ,PRIC4 ,P0 104 ,00 t05 , P Iq C O? P1
120I05,PPI RQ ,00ICS,00IDc,PRIES,PRIF 9,PRIBI1,00TCII,PPICIL,00IFII, PjOCO2SO

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~7RC03fl ’)
3PR101 5, PR IC15 ,00ID1S,00IR16,PRICI 6,PPIDL6,PRIBI7,PR1017,P01017, 21000310
4PPIF17, P~ TC IR,°P TDIR , 0RIPIQ ,PRICIQ ,PRID1Q ,PR IB24,PRP,P1, PRNCI, PRNP2P !0C03?1

• 5,PRNC?,00NB4,P R N C 4 ,P01404,PRP’85,00NC5,PRNB9,PRNC9,PRNO9,PRNF O ,PRNFO PIRCO130
• 6,PRNP11, PRNC11 , P~RNflI1,PRNF11,°RNF1l,PRNCl2, PRN012,PRNP13 ,P0NC13, P100.0140

700N013,00FJ’il4,00Nc14,00NDI4,PRNB15,PRNCI5,PRNO15,PPM316,P0N016 , P1000150
820N016,00NPI7,PRNC17, PRN DI7,PRNEI7,PRNB2O,PLBI,PLCI,PLA2, 0102,P18421000160
9, P( C4 , P IA S ,PLB5,  Pt 86, P1C6 ,PLA7 ,PLB7,PIBS,PLC9,PIAIO, 01810 , P1*12, P 10(0370
A P1512, P1t~ 14, P L C L A , PLCI5, PIDI5,PLRI6, PIC16,PLDL6 ,P1919,PIC1Q ,PTP1, P10C0~ R0

• PPTCI,PTA2,P T B 2 ,P T A 3 ,PTR3,PTC5,P1D5,PTR6,PTC6 ,P1fl6,P1P8 ,PTC8,PFA 1, PI0001QO
CPF RI,PEC1, PEA2,PFB2,PEC2,PEB4,PEC4, PEO4,PEB5,PEC5 ,PEC5, PFES,PtcE, 01000400

• OPFD6,P F 97,PEC7,PFO7,PECII,PEDL1,PSA1,PSRI,PSCI,PSA2,0S82,PSC?,PSP4PI000410
• E ,PSC4 , PSP4,P SR5, PSCS , PSDS ,PS ES, PSS6 , PSC6, PSD6 ,PSE6 ,PS°7 ,PSC 7 , Pc r .7 ,P10004 20

FPSF7,PSC1L,PSPII,00NDP2,PLD2I,P1F21,PTD1O,PTEIO,PRID26 PT~1CO430
• COMMON / CC’ST IN/  PRIj FIT,QD ,R ,A FA1, A F A I , A F C I ,A F D 1,A F I I , A F A2 , A F P2 ,  P 100.0440

14FG2,A FA 3,AFRI,4FG3,AFA4,AFB4,AFC4,AF04,AFJ4,A FA 5,AFAS ,AFC5, AFHS , 21000450
2A FA 6, A FBt~, A FG6,AFA7,AFC7,AFD7,AFAS, *FBP ,AFC8,AFOS ,A FIP ,AFAS ,A FRO, Pt P00460
3AFC 9,4F09,AFJ 9,AFA IO,AFP,10,AFC IO,AFHIO,A FAII ,AFBII,A FGII,AFAI2, 010(0470
4AFC12,AFDl2,AF A13 ,P~FRI3,AFC 13 ,AFAt4 ,AFB14 ,AFCI4,KFUlE,WA 1,WE1,W Fl ,P10C04R0
SWA2 ,W02,WF2,KGAIN,C41,CFI,C?1,CA2,CE2,CF2,C43,CEI,CFI,r,A1 ,GRl ,GF1,PIOCOAQt )
6 K LE6 ,K C ,T6 ,KS T A R ,KA CA TF ,NC HAN, KSGATE, C,A2 ,G82 ,GK2 ,GA3 , C8 3 ,GQ3 ,GA4 ,  PIR COSDO
7C P4, C M4 ,GA S ,GB5 ,GH5,KG ,KC , KW , K A , K P , IG T V P E , IC 1Y P E ,IPPCST o t q c o s i t ~

COMMON /0051114/ A FFI.,AFFI,A FGI, AF HL,AFC2 ,A F D2 , A F E2 , A F F 2 , AF C3,  P10C052 ’)
14F03, AFF3,AFF3,AFF4,AFFA,*FG4,AFH4,AFI4,AFO5,AFE5,*FF5,AFGS,AFC6, P1RC0530
2AF06, AFF 6,AFF6,AF F57,AFFR ,AFFS,AFGS,A FH8,AFE9,*FFS,AFG9,AFHQ ,AF I9, 01000540
3A Fr)Io,AFE1O,AF FIO, AFc1o ,AFCIL,AFDII,A FEII,AFFIL,AFPI2,wPI,WCI,wrI,PIROOSSO
4W82,WC2,C01,CC1,CDI,C82,C02,CD2,C83,CC3,C03,GCI,Gtll,GE1,GC2,002, 01RC0560
50E2,CF2,GG2,G142,G!2,GJ2,GC3,G03,GE3,GF3,GG3,GH3,GI3,GJ3,GK3,G13, P1000570
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6 C74 3 ,GN3 ,003 ,CC4 ,CDA,G FA,C F4 ,GG4,GH4,GI4 ,GJ4,GK4 ,G14 ,GC5 ,GO’5 ,GF5, P IRC O 5 RO
7CF S,Cr,5,CFTTAB(11),PFTTAB (11) PTRCO5SO

COMMON / C S T P R V /  C RLC ,CBMC ,CCAS E,CCFU,CCL ,CC M,CCC MI ,CCC ML,CC C MM , PIRC’)bOO
1 0Cfl~~T, CC Pf l ,CFRFU,C~ BRf l ,CFTJ ,CFXIN,CGFU,CGRO, PIRCO6 10
2 CCT,CGTOT ,CIGN ,CIRJ FU, CIRJRD , CLF ,CLFL,CIG G,CIT,Ct M, 010(0620
3 CIRFU,CL000,CLRT,C1T C ,C LTP,CM ,CMGG,CMP ,CMTC,CMT P, P1QC06 30
4 CMV,C~~f~7,CNPJFU, CNRJRD, CP,CPAFI,CPENG,CF1,CPLC, PTRCO 64O
5 CPMFGL ,00MFGM ,CPQ A ,CPP ,CPRC,CPS,CPSMGG,005N2,CPSRAM ,CPSSGG,. PIRCO65O
6 CPTOOI,CRAFI,CRDEV,CREG,CRFNG ,CRFTO,CRJC,CRMFGL ,CRMFGM ,CRQA, P1000660
7 C~~T f l O L , C SA , C S R F U ,C S R P D , C S R T ,CT, CTAF I,C TC ,CTFB,CT 1RJ ,CTJ FIJ,  01000670
A CTJLF, OTJIFI,CTJRD ,CTJT , CTL,CTM ,CTNRJ,CTP,CWH ,CWHFU,CWHR , P10(0680
9 CA000,CPPS,CPFII,PROFPR ,P R F U A F ,PRRAF,CCII3,CCMA ,CTCP,CIIF5,CNOFB, PIRCO690
A 0P718,CPtB,CIGNR ,CSAA ,PROFFX PTRC0 7O()

NAM EL 1ST /F RRPRI/  CT L ,CT M , C T ,CEX I N,CG1 ,CREG,CMV, C PSP~2, C PSSGG,  P IRC O 7 1O
I CPSMC,G,CPSPAM,Ct F ,CIFL,CB1C ,CBMC,CLI,CNOZ,CPRC,CPIC,CIGN,CSA , P!RCOT2O
2 CBflPC,CIRJFU, CIRJRf),CTIRJ,CPS P!PC073’)
CFTU=CFTTA 8 (MATTK ) P1~~C.0741)
PFTIJ= PF TTA8(M*TTK ) ~ t R 0 O 7 5 0
!C A SFM PIPCO760
(FCAS IJ=CFTTAB( I) 01000770
PFC~~SU=pFTTAR(I ) PIRCO78O
IF (OFT .ME. 0.) (FTU=CFT P1000790
IF (PET .ME. C.) PFTU=PF T °TPC’)ROO
IF (CFCAS r .NF. 0.) CFCASU=CFCASF PIRCOB1O
IF ( P F C A S E  .NE. C.) PFCASU=PFCASE P T ~~CO P 20

I CTI 1.05~ * PPIA l* PR IRl* CFT U*W 1ANK** PRIC 1  PIRC•OS1O
- • 2 CTMzI.050*PRIA2*0R 182*PFTU*WTANK**PR1C2 P1 0(0840

CT= Po I A . *( CII +C TMI+PR 183 P1~~C0R50
• CFX 1N = 0.’) 010(0860

- • IF ( VEX IN .EQ. C.0 I GO TO qqgt 2 10(0870
4 CFX 1~

I= 1. 1* P R 1 A4 * PR t R4 * IP RIC 4 / V FX I N) * * P R I D4 *V FX I N+ P PI F4  P !0C088 0

~9S L CCMT 1NI.JF PIRC000I)
IF (KFM .NE.1 ) GO TO 10CC p y R r t~Q’)0
OCT=1.O59*PRIA5*PRf85*vRFQ**pR1c5/1000. P!PC0QI0

6 CPEG=PP !46 P1000920
7 (MV=PRt47 PIPCO0~~0
A rPSN2=PRIA 8* (CGT+CREG+CMV )+PRIB8 01000940
IOC() TF (KFM .NF.3) GO TO 20CC P10(0950
q CPSSGG=L.I*PRI*9*PRIBS* (PRIC9* (PR I D9/GGw)**PRIES*GCW+PRIF9)+PP 1 C,q PI000Q6O
20C0 I F( KFM .NE.2) GO 10 30CC P~~P0fl97Ø
10 C PSMGG=PR IA 1O PTRCO900
3CCO 1r (KFM .Nt.4) GO IC 40CC PI2C0000
11 CPSRAM=l .1*P PIA1I* (PP IAII* (PRICII+PRIDI1*H PPUMP)—PP!FLL*HPPUMP P100 1000

I **PRTFII )+PRIG11 01001110
4CC’) CONTINUE DIRCI020

CPS=0. PIRCIO IO
IF (KFM .FQ. 1) CP5 CPSN2 D10C104fl
IF (KEM .EO. 21 CP SeCPSMGG 01 0(1050
IF ( KF M .CQ . 3) CP SZCPSSGG 01OCt06’)
IF (KFM .FQ, 4) CPS=CPSRAM PIRCIO7O

12 CLFsPRIAI2*P01812* (PPIC12/WTF UEL)**PRID12*WT FUEI/1000.+PPIFI2 PIRCL 000
13 CIFI=1.I*PRIAI3*PRIBI3*(PRIC13/W TFUEL)**PRIDL3*WTFUEI+ PRIFI3 01001090
IA CPLC=1.1*PRIAI4*PPIBI4*CFCASU*(PRICL4/WMC)**PRIUI4*WMC+PRIFI4 01001100
15 CBMC=t.1*PRIA15*PRIBI5*PFCASU* (PRICI5/WMC)**PRID1S*WMC.PRIFI5 PIRC 1I1O
16 CLT=I .1*PRIAL6*PRIRI6* (PRIC16/VBI)**PRIO16*VSI,PRIEI6 PIRCII20
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17 CM~7 1.t*P PcA17*PPIR17* (PR1C17+PRfflh7*2.*R5+PRtE17*Y1 ),*NP7WT PIRCII30
1 4PPIF17 PIRCIL4Q

18 C000=PP 1AlR*p RIp le/locC.*(PRIclS/Mp )**PRIDIS*Mp+PI1IE1R P1001150
iS CPIC=1 .l*PRIA 1O*PP IPl9* (PRIC19~ MP )**PP1fl19*MP+PP1FI9 PJRC116O
2C C1C.14=PR IA2O P !RC1170
ii C S F ’ = P0 1 4 2 1  P100.1180
22 CAO1)r=P01A22 * (C8tC+C E’MC +CLI+CNOZ+CP0C+CPLC+CIGN+CSA )+P0I822 PIRC I I9O
23 C!RJFU=PPIA2?* (I.+PRJC)* (1.15*P01821* (CT+CFXIN+CPS+CIF+CIFI +CB000)DIRC.1200

1 4PP1C23 ) 
• 

0IPC1210
CPFII=CTRJFU PTPCI?20
000FPR=C1PJFU*PRJC/11. ,PRJC ) D!001210

26 CTRJRO= (1.+PRJC )*PPIA26* (PR1826*1.184*PRID26*OCOM+PRIC26 ) P10(1240
CPPS=CIRJ RD 010(1250

27 C T I R J = C I RJ F U + O I R J P O  PT R C I 2 6 O
CTL=C 1t*PRIA23 01001270
CTM=CTM*P 01A 23 PIRC12R ()
(T=CT*PPIA2I P10 (1790
CF X I~t=C EX IN* PR1A 2 3 P1001300
CCT=CCT*PP1A23 P1001310
IPCC=CPFG*P~’1 423 Pt~~C 1 32~
CMV=CMV *PR1 823 P1001330
CPSN2=CPSN2*PRIA23 P1~~CI343
CPSSCC=CPSSGC*PRIA23 PTRC.13’50
0PSMGC CDSMGG*PP 1*23 0100.1360
CPSRAM=CPSP AM *PR!A~~i 21001370
CPS CPS*PP !A23 H
r1r 01F*PR !423 • 0 70013 91
CIFI=CIFL*PPIA2I 01 001400
CPIC=CR (C*00IA 23 07001410
CPMC=CBMC*2PI8213 01001420
CL .I=CL I *PRIA 2 I P70C1430

• CP.T0l=Ct fll*PPIA2 3 2100.1440
CPRC=CPPC*PRIA23 2700145’)
CPIC=C PLC*PP1423 ~ YPC146i
CTC,N=C1014*PRIA 23 P!~~C1 47’)
CS Pt CSA *P0 1A2 3 P10014R0
(P000=CPCr)C*PR1A23 DIPC1490
IF ( IPRCST .NF. 0) WRITF (6,ERRPRT) PIRC15’)O
RETu RN ~fRCI 510
EN!) 

• 
P10(1520

~I:RRf’ UT INF P140051 P’J0000IO
C. 002 0

C NUN—INTEGR AL PA M J ET  SUSTAIN E R PROPUL SI ON COST PN~~CO’~I’)
C N’000040

REA L NOZWT ,MP • P?~!PC0fl5’)
COMMON / COMVLS/ W TA N K ,VEXIN,vREQ,GGW ,HPPUMP ,W TFU E1 ,WCCMM ,VCC M I ,  P140(0060

I P5,Y1,WIOl ,KFM ,MAITK,A,00OM,WMC,VBI,DTHRT,RNOZI ,NCZWT ,MP ,CA SFM , PN000070
2 FNFT,WT,WF,FMAX,S,14,ME TTJ,ZXPI8 ,D,WM,FC,PPFAK ,BSP,NCET,QA,WCS , PNRCO08O
3 WWH,WTC,WTP ,wGG ,~~SC,w1v ,vGT,wfl,wP,Dp,WN,74ETfl1,MCONFG PN000000

COMMON /COST IN/  PRIA1, PRIA2 ,PRJC , PRIA3 ,PR IB3,PRI A 4 , P R I FA , P R I A S , PM0C0 100
1901A6,PPIA7, PRIAe , PR1BS,PRIA 9,PRIG9,PRIA IO,P 01A11,00IGI1,PRI*12, PNRCO11O
2PP1812,00IFL2,00IA I3,PRIF13,PRIA14,PRIEI4,PR1415,PRIE1S ,PRI*16, 0140(0120
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3PPI FI6 ,P FIA I 7 ,PP 1117 ,PRIA18 ,PRIBIR ,PRIEI8,P 01A 19,P01F19 ,PR I A2O, P14000110
4PPIA2 I, PPIA 22 , PPIP?7,P01A2 3 ,PRIB23,PRIC2J,PRIA2 4,00IC24,00IA25 , PN000I4O
5P01025,P0 1 82~~,PR 1R26,PRJC26 ,pRNA1, PR N42,PRN43,PRNA3,PRNA4,PRNf4, PN RC0ISO
6PRNA 5,PPP~IA 6,PRNA7,PR 14AR,PPMR8,PR NA 9,PRN G 9,PRNA10, PRNA11 ,PRNr ,1j, P140(0160
7PP14A12,0014012,PRNF1 2 ,PRNA I3, PR NEI3,PRNAI4,PRNE14,PRPA15,PRNAI6 , PN OCOIT1)
pPPN417, PRNA 1p , PRNP 1F ,PRNA 1 9,PRN A 19,PRNC1 9,P RNA 2 0,PR7~C2fl,PRNA21 , PNRCOI8O
900NB2I,PRP’JA22, PRNP22,00NC22,PIPC ,PLA1,P1A3,PLB3 ,PIA4,PLA 6,PIAA , P~ RC0190
AP LP 8,PLA S, PLA 11, PI811,P1A13,P1813,P1013,0I013,pL414,P1014,PLAI5, PNRCO200
901 PL5,PLE1S ,PLFLS, PIA 1,,PIE I6,PLA17,PIA IS,PLA1R,PLCIR,P1419,P1420,PNRCO2IO
CPLR?O ,PIA2 I, PLB21,PLC2I,PIA1,PIDI,PTA4,PTB4,PTAS ,PTAS ,PTE5,PTA6 , PM00022f)
CPTF6,PT-47,PTB7,PTC7,PTJC,PTA8,PTD8,PTAS ,PTBS,PTAIO,PTB10,PTCID , P140(0230
EP143,PERj,PFAA , PFEA ,PEAS,PEFS,PE A6,PEB6,PEF6,PEA7, FEE7,PEAR , PFAS, 0N R 0024Ø
FP FA 10,0 FE l0,PFC IC, PEA 11, PFBI1, PEF1I, PFBC ,PSPC ,PSA3 ,PSS3, PS 44, PS E4 , 014000250
CP SA 5 ,  P S F 5 ,PSA 6,PSF 6,PSG 6, PSA7,PSF 7 ,PS4R , PSA9 ,PSA IO ,PS 810 ,PSCLO , 014000260
1 4 P S A I  I, P SPI j ,~~SF 11 ,C F I ,P FT,CFCA SE ,PFCASE ,CFC, PFC,CFM ,PFM , T Y F A R  P140C0270
COMMON /CPSTIN/ PR1B 1 ,PRIC 1 ,PRIR2,PRIC2 ,PR1134, PRI (4,PR104,PR1PS , PN P C O 2 R O
IPp1CS ,PP1RS , PRTCS, 00TPS,PRIES,PRIFS,PRIB11,00IC1L ,F01011,PRIE1I, P~’~~(0290
?PP1F1I, PRIC1 2,P01P12, PRI RI3,PRIC13,PRIO13,PRIB14,PPIC14,PRYDI4, PNRCO 300
3P01 815 ,00TCIS,PRIPI5,PR IR 1 6,P01C16,pR1016,007517 ,P01017 ,001017, 014000310
4P~~1F I 7 ,PPIC18,PP ID1R ,00IP,19,PRIC1Q,PRIDI9,PR!824,00NBI ,PPNCI, PR7’P2P140C0320
5,PPNC2, PPNB4,PR NC4,PRNfl4 ,pRNB5,pRNC5,pRNB9,pRNC9,pRlC9 ,pRNF9 ,PRI~F9PNpCQ130
6,PPNPI1,P PN(11,PRNDII,00NEII,PRNFIL,PRNCI2,PRNOI2,PR14813,PRNC.13, PN000340
7Pr~No13,PpN814,PpNc14,PpNr )l4,pRNB15,pRNC15,pRNo15,ppNBI6 ,PRNcI6 , P140(0350
800”n16 ,0014817,0014017,PP14017,00NEI7,PRNB2O,PLRL ,PLC1,PLA2, P182,PtP4P~’PCO36f)
9,PLC4,P11i5,PIB5,P1 B6,PLC 6,PLA7,P 187 ,PLBS ,PLC9,PIAIO,PIBIO,PIAI2, P1 000.370
API P.12,PIP14,PLC 14,PLCI5,PLD15,PLRI6,PIC16,PIDI6,PLPIS,PLC19,PT9I, PM0001RO
PPTCI ,PTA2,PTR2, P T A 3,P183,P105,PTO5,PTB6,PTC 6,PTD6 ,PTP8 ,PTCR, PF AI, P’~RCO390
CPFP1, PFCI,PEA2 ,PFB2,PEC?,PFB4,PEC4,PED4,PFA5,PEC5 ,PEC5,PEES ,PFC 6, OMP(f l4ØØ

• CPFr)~~,PF97,PFC7,PED7,PECI1,PFDh1 ,PSAI ,PSB1,P5C1,PSA2,P582 ,PSC2,PSB4PNR0’)41O
E,PSC 4,2S04,PSRS,PSCS,PSDS,PSE5,PSR 6,PSC6,PSD6,PSE6,FSRT ,PSC7 ,PSI7,PNPCO47O

• FPSC7, PSCII , PSDII,00N1322,p1021,PLEZ1,PTDIO,pTF10,001026 P14000410
(flMMfl14 /COSTIN/ 000FIT,QD ,R ,A FAI ,A FR 1,A FC1,A FO1,A FII, AFA 2, AF92, P~\’0CO 44O

LA F C,2, AFA1 ,4F83,A F C~3,AFA4 ,AFR4,AF C4,4Ft)4,AFJ4,AFA5,AFB5,AFC5,AFHS, P”000450
2~~F86, AF E 6,AFG6,A FA7 ,AFC7,AFI)7,AFA 8,AFA S ,AFCS ,AFDR ,AF1 8,AFA Q ,AFA Q , P~’0C046()
3AFC S, A FCO,AFJ 9,AFAIO ,AFB 1O,AFC1O ,AFHIO,AFA IL,AFB [1,AFG1I,AFAI2 , P’1000470

• 4AFC12,t,F012,AFA1 3,AFBL3 ,AFC13,A FAI4,AFBI4,4FC14,KFUZF ,W A I,WFI ,WFI, PNRC1400
• 5w 42,w02,wF2,KGAIN ,CA1,CF1,CFI,C42,CE2,CF2,C43,CEI,CF3,G*1,G 81,GF1,P’JPC OA9O

6K1F6,K076, KsTAB, KAGATF,NCHAN ,Ks0,AIE,GA2,GB2,GKZ,GA3,G83,r,03,r,A4, °NR (’)SOO
7084,C744,G A S ,GBS,G 145,KG,KC,KW ,KA,KP,IGTYPE ,ICTYPE,IPRCST 0140(0510

• COMMON /COST!N/ AFE 1,A FFI,AFG1 ,AFH 1,AF C2,AFfl2,AF F2,AF F2,.~FC3, PPI000c20
14F03, A F F 1,AFF 3,A FF4,AFF4,AFG 4,A FH4,AFI4,AFfl5,AFE5,A FF5,AFG5 ,A FC~~, PN000S3O
2 A I C ~ ,AFE 6,AFF6, AF P7,AFER,A FFS,A FGR ,A FH8,AFF9,AFF 9,AFG9,AF149,AFI9, PN!~r.O54O
3A FO10,A FE10,AFFIC ,AFGl0 ,*FC1I,AFD11,AFE11,AFFI1,AFPl2,WPl,WCL,WC1 , 0’~!RC’)550
4W 82,WC7,CBI,CCI,Ct’1,C82,CC2,C02,CR3,CC3,C03 ,GCI,GOI,GF1,GC2,G112, 214000560
5CF2,~~F2,GC,2,G142,GI2,GJ2,GC3,GD3,GE3,GF3,GG3,GH3,G13,GJ3,GK3,GL3, P’YR(0570
6C M3,( M3 ,GP3,CC4,C D4 ,GF4,G F4,GC,4 , G H4,G E4,GJ4 ,GK4,GL4,G C5 ,GO5 ,G ~~5, P7’JR COSRO
7C r5 , GC 5 , C F T T A B ( 1 1 ) , P F T T A B ( 1 l )  PNRC05~~0
COMMON /CSTPRV / CALC,CSMC ,CCASE,CCFU,CCI,CCM ,CCOMI ,CCOML,CCCMM , P~’RC 0600

1 000NT,CCRC,CEBFU,CF8RD,CETJ,CEXIN,CGFU,CGRD , P14000610
2 CC ,T ,C GT OT ,C IGN,C IRJFU,  CIRJRI) , CLF,CIFL,CIGG,CI I ,C IM , P140C0620
3 CL RFU,CL000 ,CLR I,CITC,CLTP,C M,CMGG,CMP,CM1C,CMTP , PNRCO6 3O
4 CMV,CNOI ,CNRJF (J, (NRJRD, CP ,CPAFI,CPENG,CPI,CPLC, 014000640
5 (PMFCI ,CPMFGM ,CPOA ,CPR ,CPRC ,CPS,CPS MGG,CPSN2 ,CPSR AP’ ,CPSSGG, 0140(0650
6 CPTO OL,CRAFI,CRDFV,CRFG,CRE NG,00FTO,CRJC,CRMFGI,CRMF ,74,CR QA, 014000660
7 CRTOOI,CSA,CSRFU,CS000,C SRT,CT,CIAF I ,CTC,CTER,CTIPJ,CTJF U, P140(0670
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• e CTJ IF ,CT.J L F L , C T J P D , C T J T , C T L , C T M ,CT NRJ ,CTP ,ChH ,CWHF U,CW HR , P140C0680
S C POf l C ,CPP S ,C P FU , PP~~FPP ,P0FUAF ,PRP 4F ,r.CLB,CCMR,CICR,CIIB,CNC FR, 0140(0690
A fPkE,CPIB ,CIGNA,fSAI k ,PROFEX 014000700

NAMF L 1ST / F P R P RT /  C T I , C T M , CT , C F X I N ,CGT ,CREG ,CMV,CPSP,2 ,095SC,G , 9140(071)
I (PSP GG, CP SPA M ,C L F ,CIFL,0.CCMI,CC OMM ,CCCMI ,CNOZ ,C RJC,C NRJ FU , 0140(0720
2 CN PJP O ,CT NPJ ,CPS PN000730

CFTtJ = C F T T A R ( M A T T K ) P14000740
PFT(j P F T T A R ( M A T T K )  P14000750
f=CA SE M PNRCO760
CFCU=CFTTA B (1) P14~~00770
PF0(J= PE’TAB ( I I PWRCO78O
IF (OFT .~‘JF . 0.) CFTU CFT PNRC07~ 0
7F (O F T  .ME. 0.) PFTU=PFT PN0C0500
IF ( O FC .ME . 0.) ( FCU=C FC P140008 11)
I~ ( O F f .N~~. 0.) PFCIJ=PFC 014000020

I CTL= 1.059* PRN* 1* PPNSI* C FT U*WT ANK ** PRNC I P140(0030
2 C T M = 1  .05Q*PRNA2*PFNA2*PF TIJ*WTANK**PRNC2 PMRC0S4O
3 CT=PPNA I* (CTL+CTM )+PPNR 3 PNRC0~ 6O

CF X1 N = 0.0 Pt’SRCOR6O
IF C VFX 1N .E0. C.0 ) GO TO 9991 P~JR00R7O

4 (1X114=1.I*PPNA4*PPNB4* (PRNC4I’VE X 1N )**PRNO4*VFXIN+PPlF4 PNRC0000
gqq I CONT1NIJ F PMRCORSO

IF (K FM .NF.L ) GO TO 10CC P140(0001)
5 00T 1.059*PRNA5*P01485*VPFQ**PRNC5II000. P~”RC091 fl
6 CREC ,=PP14A& P140(0920
7 (MV=PR NA 7 °N000Q3O
A CF S~’2=PP IJA 8* (CGT+CREG+CMV )+PRNR8 0140(0940
10Cr) 1c -(KFV .Nf.3) On Tn 20CC P140C0950
g OPSSGG=I.1*PRNAS*PRNPS* (PRNC9*(PR1409/GGw)**PRNE9*GCW,00WFS)+PRNGO P140C0960
2(~C0 IF (KFM .Nt.2) GO Tfl 300C p~I~PCO970

• IC 005 G=PONA I0 ~N~~CO9R ()
iCCo IF (KrM .NF .4) 0,0 Tfl 40CC P”~~C0Q9O
11 C PS P A M = 1 . 1* P R NA l l * ( P R NB I1* ( PRNC11+PRNOh1~~1PPU MP)— PR N EIl*HP0UMP P1400.1000

1 **PpNF1I )+Pp~sIC,11 P14001011
40C0 CONTINU E PNPCI’)20

CPS= 0.
IF (KFM .FQ. 11 CPS=CPSN2 P~’0CI’)4Q
IF (KFM .E0. 7) CPS=CPSMGG
IF (KFM .EQ. 3) CP S CPSSGG P14001060

• 7F (KFM .E0. 4) CPS=C PSPAM 014001070
12 CLF=P S1A1 2 t PRM R12 * (P RNC 12/WTF UEL)**PRNDI2*WTFU EI/1000. +PRN EI2 PN RCL ) R 0
13 C IFL=I . l* PRNA 13* PRNRI3* ( PRNC 13 ,W T FUEI)** PRPJ013*WTFUF L+P RNEI3 PN~~C10~~14 000MI=PRNA 14* PPNP14* I .1*OFC U* ( PRNCI4/ WC O MM)** PRNDI4*WC OM M PNRCII’)’)
15 CCOMM=1.1*PRNAIS* PRNPI5*PFCtI* (PRNCI5/WC CMM)**PRNOL 5*WCCMM P140(111’)
16 CCOMT=1 .1*PRNA1 6*PRNB16* (PRNCI6IVCOMI )**PRNDI6$VCOMI P140(112’)
17 CNOZ=I .1*PRNA I7*PRNP I7*(PRNCI7+PRNO I7*R5+PRNFL7*Y1)*WN (JZ D14001130
18 CQJC=PPNAIR * (CCOML+CCOMM +CCOMI+CNOZ)+PRNB18 P’4RCIIAO
19 CNRJFU=PRNA 1S* (1.+PRJC)* (1.1S*PRNBI9*(CT+CEXIN+CPS+CLF+CIFL4CRJC ) P’lRClIcO

1 •PRNC1S ) PNOC116O
(PFU=CNRJFU P,~JRrl170
PROFPR=CNRJFu*PR JC/ (l.+PRJC1 0140(1180

22 CN~ JRfl= (1.sPRJ )*pRN422*(PR141322*L.154*PRI1D22*OC CM+F0P4022) PN07 1190
CPPSXCNRJ RD 014001200

23 CTNRJ=C NRJFU +CNRJRO 0140(1210
CTI=CTt*PRMA 19 014001220
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CT=CT*PRNAIS PP,001210
CFX 1~~=fEXI’4*P0NA 1~ P~IQC1240
C (T= 1;T*PRMA 1S ‘~~~C 12 50
(pc(=r°FG*Pp14Al9 014001260
CMV=OMV *PPNA IS P14001270
CPSN2=CPS142*PONA 1S P140(125’)

• CPSS (G=CPSSC,C,*PRNtIC p
~ °f129’)

(PSMCC=CPSMGG*PPNA 19 0140(130’)
CDSOAM CPSRAM $PRNA IS 0140(1310
CPS=OPS*PRNAI 9 P~ RC1321)
CLF=rlF*PR14A 1c P140(1310
CL FI=CIF *PRNA IS 014001340
000MI=CCOMI*PRNA 1S !

~NQCI350
CC OMM =CCCMM *PRNAt~ 0140(1360
001YT=000M I*PRNA19 P14001370
CM0? = Gb07*PRNAI9 P14001380
CPJC=OPJC* PPNAIO P14001390
IF C IP’~CST .NF. C) WR I TE (6,E000RT) PNRC1400
RFTL IPM PMRC IAIO
FNfl 01400.1420

S(J800I JT T~’r PTJ CST PTJ00010
• 0. PTJ COO 20
• 0 TUR RPJFT PROPULSION COST PTJ00010

PTJ COOk’)
-
• PEA L 7’4OZWT ,MP P.,JCO’)50

C)14V4 ,;)~~visi WTAMK ,V~~XI N,VRE Q, W,4PPUM P,Wt FJFI,dCO MM,1COMI , ‘IJCO’)63
I P5,YI,W1407,KFM ,MATTK,A , [)COM ,WMC ,VBJ ,t)THRT, PMOZT,NCFWT ,MP ,CASF W , PTJ0007O
2 F’”FT ,WT ,WF ,FMAX ,5,T4,METTJ,ZXMA ,0,Wfr,FC,PPEAK,BSP, !~DET,QA ,WCS , PTJ O.0000
3 W W H ,WTC, W 1P,Wr,r,,~~SC,WLV,VGT,WC,WP ,0P,WN,METAL,NCCI%FG
COMMON /C1)ST1N/ PR IA L , 00IA2, PRJC,PRIA3 ,PRIB3, 00IA4 ,PRIE4,PR I A 5, PTJOOIOO

IPR IA6 ,PR IA7 ,PRIA8,P RIB8,00IA 9,PRIG9,00IA IO, PRIA 1I ,PRIG I1, PPIA1?, PTJCOI.10
2PP1 812,PRIEI2,PR 1A13,PRIE 13,PRIAI4,PRIEI4,PRIA I5,PRIEIS ,00TA I6 , ~TJC0120
3PPIFI 6,PRIAI7,PR1F1T, PR IAL 8,PRIB18,PRIFI8, 001AIS,001E1S ,00 1 A20, PTJ00l~~f)
4PPI A2I,00IA22,PR1922,PRIA23,P R 1 5 23,P01023,PP!A24,P01C24,PR11125, PTJ(3140
5PP1R25,Pp1A76,001826,PRI(26,P0NA1,PRNA2,PRNA 3 ,PRNR3, 00NA4,PRNF4, PTJCO1cO
6PRNA5, PRNA6,PRNA7, PRNA8,PRNB8,PRNA9,PRNG9,PRNAI0,P P P~A 11 , PRPGI1, PTJCO160

• 700NAE?,00NBI2,PRNE12,PRNAI3,PRNE13,00NAI4 ,PRNEI4,00P415,00N A 16, oTJro~~7rI• SPRNA I7,PRMA I8,PRNP1R,PRNA1 9,00NB1S,00NCL9,00NA2O,PRNC2O ,00NA 2I, 0TJ00187)
900N021,PP14A22,PPN922,PRNC22 ,PIPC ,PIAI,PIA3,PIR3 ,PIA4,PIAb,PIAR , PIJOO L OO
APL R8,PLA 9,PIA11, P1811,P1413,P11313,P1C13,p1013,PLAI4,P1014,PIA15, PT J C O 2 00
Pp1f315,PIF15,P1F15,PIA16,P1E16,P1417,PLAIB,P1818,PICIR,PLMS ,P1A20 ,PTJC07IO
CPIR2O ,P I A 2 I ,P1821,PIC2I,PTA1,PTDI,PTA4 ,PTB4 ,PTA5,P1R5,PTE!5,PTA 6, PTJC’)220
CPTE6,PTA7,PTB7,PTC7,PTJC ,PTA8,PTO8,PTA 9,PT89,PTALO , PTB1 O ,0Trl0, PTJ0.023C)
EPFA 3,PFP3,PFA4,PFF4,PEAS,PEF5,PE A6,PE86,PEE6,PEA7 ,PF F7,PEAS,PF AS, PTJCO24O
FPFA1O ,P ERIO ,PFC1O,PEA11,PEBIL,PEEI1,PEBC ,PSPC,PSA3 ,PSR3,PSA4,PSE4,PTJC02SO
GPSA5, PSF5,PSA6,PSF6,PSG6,PSAT ,PSF7,PSA8,PSA9 ,PSA1O,PSRIO,PSC1O , PTJ0026()

• 1PSA1L,PSPII, PSF1I,(FT,PFT,CFCASE,PFCASE,CFC,PFC,CFP,PFM ,IYEAR PTJC.0270
COMMON /COSTIN/ PRIBI,PRICI,00IB2,PRIC2,PRTB4,PR!C4,PRIO4 ,PRI 95,PTJCO2PO
IPRIcS,PRTB9,00ICc,PRIDS,00IE9,PRIF9,PRIP! 1,PRIC1I, PR1r )11,PRIFI I, PIJCO2SO

• 2PPIF1I,PRICI2,PR IOI2,PRIRI3,PRICI3,PRIL)13,PRIBL4,00ICI4,PRtU14, PTJCO300
3PP!815,PPIC15,PR IO1S,PRIBI6,PRICI 6,PRIDI6,PRIR1T,00ICIT,PR1017, PTJCO11O
4 P R T F 17,PRICIØ,PR 7~~18 ,PR7BI9,PRIC19, PR1D~ 9,PRT824 ,PPNP1, PRNCl, PRI~R~~PTJC0320
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
6,PP~’P11,P°NC1l,PPNnh1 , PR NF11,PRNFil,PRNCI2,PRNfl12,PRNSL3,PRNC13, PTJCO34O
7P014rh3,PPN014,PRNC 14,PRMDI4,PRNB15,PRNCl5,PRNDl5,P R P~~I6,PRNC16, PTJ CO 3 5O
500P4 0 to, ~“P 17,PPN( 17, P014017, PRNF 17, 9014020,0181 ,PLC. 1,0142 ,P1’~2, PLPAPTJ (0160q, PLC4 ,P L A5 , P L RS ,PIRb,PLC 6 ,PLA 7,PLB7,PI89, P109, P1*10,PLBIO ,PLA I2,  PTJC0370
11P1812,PIPL4,PLC I4,PICI5,PLOIS,PIBI6,PLCI6,P1016,P 1P 19 ,PLC19,PTD1, PIJCO380
BPTC I,PT A2, 2T82,pTA3,PTBI,pTC5,PTD5,PTB 6,PTC6,PTD6 ,PTp8 ,PT(Q,PE A I, 91J0039()
CPFR1,PFCI,PFA7,PFR2,PFC2,PFB4,PFC4,PE04,PEB S,PEC5, PFCS,PFE5,PEC6, PTJCO400
CPFOO ,0 E87 ,P EC 7 ,PEO7,PECI1,PFI) 1L, PSA I, PSBj ,PSC I ,PSA 2 , P552, PSC2, PS R4PT J CO4 IO
F,PS C4 ,Pc04, 0585, PSC5, P Sf)5, PS E5, PSB6, P5C6 ,P SO6,PSE6 ,FSRY, PSC7 ,PSC7 , PTJ FO4 2O

• FPc!7,PSCII,PSDL1,0014022,PID2L,PLE21,PTOIO,PTE1O,P01fl26 ~TJCfl43OCOUMOM / (OST !M/  PQOF IT ,QD ,R ,AFA I, AF BI, A FCI ,AFD I , *111 ,AFA2,AFR2, PTJC.0440
IAFG 2, A FA3,AF8 3 ,4F03,AFA4,4F54,AFC4,AFD4,AFJ4,AFA5,A FP5,AFCS,AFH5, PT J0O4SO
PA F A o ,  A FR~ , AFG6 ,A FA 7,A FC7 ,AFD7 ,AFA8,4F88,AFCR ,AFOS ,AFIB ,AFA9 ,AFRS , PTJCO46O
IAFCS ,AFnq ,AF JS ,A F A 1 C ,A F B 1 O , A F C I O , A FHLO, AFA 11, A FB1L, A F G 1 L , A F A j 2 ,  DTJ (0 47O
44 FC 12,A F012 , A F 4 1 3 , A F P 13 , 4 F C 13 ,A FA I 4 ,A FRI4 ,AFC14, K F UZ E, W 4 l ,W E I ,W F 1 , PTJ004 50
SW * 2 , W C ? ,W F ? , K GA I N ,CAI ,Cf1 ,CF1,C42 ,CE2 ,CF2 ,CA3 ,CF3,CF3,GA1,681,G F1, PTJ 00490
6KtF6,KG16,KSTAR ,KAC,ATF,NC HAN, KSGATE,GA2,G82,GK2,GA3,C .03,GQ3,0A4, PTJC0~ 1)O
7GP4,GM4, (A5,C65,r,I~5,KG,KC,KW,KA,KP,IGTYPE,ICTVPE,1PRCST PTJ03510
COMMON /COSTIN/ A FFI ,AFF I,A F G I ,AFH1,AFC2,4F02 ,AF E2,4FF2 ,AFC1 , PTJC0S2’)

• 1AF O3, A F F 3 ,A F F3 ,4 f F 4 , A F F4 , A FG 4 ,A F H4 , A F I4 , 4F05, A F E 5 , A F F 5,* FC ,5 , A f C 6 ,  P1J00 530
2AFD 6, AFFO,AFF6,A t-9 7,A FER ,AFFS ,AFGS ,AFHR,AFE 9,AFF9,A FC,Q,AFHQ , A FJS , DTJ(’)54()
3 A r C  10,A FE 10.4FF 1C, AF O, IC, AFC 11,AFDI1, A FEI1,A FF11, 4 F812,WP1 , W C I ,  W t ’ l ,  P T J C O S S O
4WP2,WC2,CB1,00I,001,C82,002,CD2,083,003,003,601,G01,GE I ,C,C2,002, PTJCO56I)
50 F?,C F? ,CG2 ,GH2 ,G12,GJ2 ,GC3 ,G03,G F3, C,F3,GC,3,GH3,013,GJ3,r,K3 ,C 4 3 ,  PTJ C0S7O
6C1’3,C’N1,GP3,GC4 ,(P4 ,0F4,GF4,GG4,GH4,G14,G J4,GK4,G14,GC5,G05,CFS, P’JCO580
70F5, C,G5,O F T T A R (  11) , P F T TA P ( I 1)  DTJ O059 ’ )
CO MMON ~CSTPRVf C81C,C .RMC,CCASF,CCFU,CCI,CCM,CCCMI,CCCMI,CCOMM, PTJ00600
1 C.CPNT,CCR 0, CFRFU,CEBRI),CETJ,CEXIN,CGFU,CGRD, PTJCO6IO
7 CC.T,CCTOT,CICN ,C1 0JFU, CIRJRD, CLF ,CLFL,(IGG,CII,CLM , PT J0062O
3 C 1RFLJ,CI RRO,CLRT ,CLTC,C1TP ,CM,CMGG,CMP~,CW TC, t MTP,  PT JCO6IO

• 4 CMV,CNOZ,CNRJFU, (NRJRO, CP,CPAFI,CPFNG,CFI,CPLC, PTJ0064O

~ OPMFGI ,C PMF GM ,(PQ A ,CPR,CPRC,CPS,CPS!4G,Cp5142,CPSRAM ,CPSSOG, 01.3(1)65’)
6 CPTOO( ,00AFI, (RPFV,00FG,00ENG ,00FTO,CRJC,CRMFG1,CRMEGM ,000A , PTJ 0 06 SO
7 CRT I1OI ,0SA,CSPFU,CSPPD,CSRT,CT ,CTAFI,CTC,CTEB,CTI PJ,CTJFU, PTJCOO7O
8 CTJ IF ,CIJ IFL ,CTJRD,CTJT , CTL ,CIM,CTNR J ,CTP,CW H ,CW HFU ,CWHP , P~~JCO6R0
(5000 , CRPS,CPF (J,PROFPR ,P R F U A F ,000AF ,CCLB,00MB,0T09,C11B,CNC1 R , 91.3(0690

A 000 B,CPIR,C !GN9,CSAB, PROFFX PTJCO700
CI MENS IOM C F T A R Y ( 3 ) , P F T A R V ( 3 )  PTJ(07 10

• NA M F I IST  /E PRPRT/  C E T J ,C T L ,C TM ,CT,CTJIF ,CTJLFL,CTJF(J, PTJ C O 72O
1 CT J RO ,CTJT P1JC0710
(AlA CFTARY/.2,1.,1./ PTJCO74O
C A T A  PFTA RY/ .257 ,2 .571 , l . /  01.3(0750
CFT IJ C F T A R Y ( M E T T J )  PTJC O76 1)
PFTU=PFTARY (METTJ) PIJCO77O
PTR1UzI.52 PTJC1)780
PTC lU= .~ PTJCO7SO
IF ( T A  .GF . 2060.)  PTB1Uz3.08 PTJCOROO
IF (T 4  .01. 2360.) PTR 1U—5 .64 P’JCOAlQ
IF (CFT .ME. 0.) CFTUZCFT PIJCOS20
IF (PFI .NE. 0.) PFTU~ PFT PT JC O83 O
IF (0181 .NE. 0.) PTPIU~ PTB1 PT JCOO4()
IF ( PTC I .NE. 0.) PTCIU—P TC 1 PTJCOR5O
CFTJ~~PTA1*PTBIIJ*FN ET**PIC 1U*1.222+PTD1 01.301)860

2 CTIsI.OS9$PTA2*CFTU*W1**PTB2 ~TJC0870
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3 0T74z1.050*PTA3*PFTU*WI**PTR3 - PTJC0880
4 CT=PTA4* (CTL 4C TM )+PTR 4 PTJC0000
S CTJLF=PTAS *PT8S* (PTC5/WF )**PTDS*WF/L000.+PTE5 PT JCO900
6 CTJIFLr1.I*0T46*PTP6*(PT(6/Wf)**PTDO*WF+PTF6 PTJCO91O
7 CTJFU=PTA7* ( I.+PTJCI*(1.15*PTS7*(CETJ+CT,CTJLF.CTJLFL).PTC7) PTJCO9?0

CPFLJ=CT J FIJ P1.3(0930
PPPFPQ= (TJFU*PTJC/ ( 1.+PTJC ) 91.3 (0041)

11) CTJPO=PT*10* (PTR 3O*1.462*PT131C*F MAX**PTE10+p1C10)* (1.+PTJC ) • PTJCOQSO
CRPS=CTJ~~f) PTJCO96O

ii CTJ T=CTJFIJ4CIJP O PTJCO97O
CFTJ=CFTJ*PTA7 01.3(0980
rT1=fTt*PTA7 PTJCOS9O
CT M=C IM* PTA 7 PTJOI000
(T=CT*PTA7 PTJC1C1O
fIJI F=CT J LF* PTA7 PTJCL O2O
CTJI FI=CTJLFI*PIA7 PIJCIO3O
IF C IPRCST .NE. 0) WR I TE (6,ERRPRT) PTJCIO40
p rrup,~ P1JCIO5O
F1”I) PTJC106O

•1
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Table 1. Module Index

MODULE COMMENTS PAGE

CGSM Executive HA-3

-‘ *BLOCK DATA 1 Defaul t for NAM 1 and NAM 3 HA-4

*BLOCK DATA 2 Defa ult for NAMCNF , NAMPAK and HA-5
SUPER

*BLOCK DATA 3 Default for NAMBYP and NAMVPM HA-7

BLOCK DATA 4 Solid Rocket Sustainer Fuel Data H-9

*BLOC K DATA 5 Solid Rocket Sustaine r Fuel Data HA-8

BLOCK DATA 6 Liquid Rocket Sustainer Fuel Data H-14

BLOCK DATA 7 Default for NAMBOO , NAMEXB and H- 19
NAMRJS

BLOCK DATA 8 Air Properties H-20

BLOCK DATA 9 Inlet and Ramjet Fuel Data H-2 1

BLOCK DATA 10 Parametric Aerodynamics Data H-24

BLOCK DATA 11 Built-In Turbojet Parameters H-2 8

BLOCK DATA 12 Turbojet  Combustor Data H-28

• BLOCK DATA 13 Turbojet Fan Map H-28

BLOCK DATA 14 Turbine Map H-30

• BLOCK DATA 1S Default for NAMTJ H-3 1

• *BLOCK DATA 16 Turbojet Weig hts Data H A-l i

*BLOCK DATA 17 Parametric Aerod ynamics Data HA-12

*BLOCK DATA 18 Parametric Aerod ynamics Data HA- 18

BLOCK DATA 19 Parametric Aerodynamics Data H-43

*BLOCK DATA 20 RCM Cost Data HA 23

ACOS Utility H -5 1

ASIN Utility H - S i

*DATA 2 Utility HA-2 8

• INVRT Utility H-52

LEVCM Utility H-53

NEMWTH Convert NEM Value to Worth H-55

*PAGE Page Numbering HA-2 8

PROTC Utility H-58
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Table 1. Module Index (Contt d . )

MODULE COMMENTS PAGE

* RJINPT Input Ramj et Fuel/Inlet Maps HA-28

*SETUP1 Utility HA-33

*SETUP3 Utility HA-35

*SORTCM Screening Supervisor HA-38

TBASIC Utility H-70

TF 11OZ Utility H-74

VALRED Utility H-74

WBASIC Utility H-74

WCBD11 Utility H-75
• 

• WMAT3 Utility H-77
• 

~• 
WRITRX Utility 1-1-78

WRTI Utility H-79

*CMGSM Input Supervisor HA-40

*SUPRCM Concept Generation Supervisor HA-6 1

*HACKCM Outpu t HA-74

AER~~WT Wing/Tail Sizing H- 108

*COSTWT Relative Cost Measured by Weig ht HA-79

*PACKER Launcher Packaging HA-79

PAYLOD Payload Packaging H - il ?

SKNWT Utility H-127

SLU Utility H-130
• 

‘~6UR F Utility HA-86

* WORTH Concept Relative Worth HA-90

YN~~SE Utility 1-1-136 
•

I :IPROPULSION SIZING MODULES~

*PSM Supervisor for Propul sion Sizing HA-9 1
U *SOLROC Solid Rocket Sustainer Sizin g HA -94

*ROCLIQ Liquid Rocket Sustainer Sizing HA-103

HA-3 12



Table 1. Module Index (Cont t d . )

MODULE COMMENI ’S PAGE

BEXEC External Booster Sizing H- 164

CURVE Utility H- 165

*EXBOO External Booster Sizing HA- 118

*PROPXX Ramj et Sizing Supervisor H A - 1Z 6

AMACH Utility H-177

AMZX Utility H - l7 8

BLINE Utilit y H- 178

I BOOST Ramjet  Booster Sizing HA-133

*CDINLT Inlet Drag HA- 144

• CHECK Utility H-195

DRDES Uti l i ty H - l 96

DTRGET Util i ty H- 196

*EXRAM Utility H A - i S O

FARGET Utility H - Z O l

FASTX Utilit y H -2 0 2

FMBPAK Utility H-2 04

GUESS Utility H -2 0 6

*INLETP Rarnjet  inlet Sizing HA-15~

*INLIFT Inlet Lift HA-16 8

*ISEN Utility H A - 17 5

LINE Utility H -2 2 3

• 
• LXFT1 Uti lity H - 2 2 3

LXFTZ Utility 1-1-22 5

LXFT3 Utility H - ?2 7

MACHN~~ Utilit y H - 2 3 0

*MATLS Utilit y H A - 1 7 t I

N~~ZEX Utility 1! - 3 3

*PROP 1 Ramjet  Per formance  H A - 17~
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Table 1. Module Index (Cont ’d . )

MODULE COMMENTS _ PAGE

*PROPRJ Ramjet Sizing Supervisor HA-l85

RAMNOZ Ramjet Nozzle Sizin g H-247

RGAMER Utility H -25l

RJDES Utility H-252

RJWT Utility H-256

SDUCER Utility H-25 7

SURVEY Utility H-258

*SUSMA S Utility HA- 195

THETA Utility H-267

TLU 1 Utility H-268

TLU2 Utility H-268

*XALPHA Off Desi gn Test HA-20Z

ZCONHH Utility H-27l

7CYLLL Utility H-272

ZCYLHH Utility H-272

ZELPLL Utility H - 2 7 2

ZELPSS Utility H -273

ZELSPR Utility H-273

ZSPRLL Utility H-274

ZSPRSS Utility H -274

* AERODYNAMICS MODEL*

*ADM Aerod ynamics Supervisor HA-205

*AERMOD Aerod ynamics Supervisor HA-205

BDYLPM Utility H-2 90

BLTGEO Utility H-29 1

BLTWD Utility H-294

BOOSTD External Booste r Drag H-2 96

CLINE Utility H-297

HA -3 14
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Tabl e 1. Module Index (Cont ’d. )  9

MODULE COMMENTS PAGE

* DRAG Vehicle Drag HA -220

FASTF Utility H-303

FASTS Utility H-305

FRCTN Utilit y H-306

* INLIFX Inlet Lift HA -227

* LIFT Vehicle Lift  HA-23 1

*LIFT 1 Utility HA-24 1

LIFT2 Utility H-324

LIFT3 Utilit y H-326

LIFT4 Utilit y H-328

LIFT5 Utility H — 3 3 l

PMOMNT Utility H-332

• WRTOUT Utility H-334

*VEH ICLE PERFOR MANCE MODEL*

• VEHPER Performance Supervisor H-335

AIR 1 Air Properties H-335

DERIV Utilit y H-337

DSLINE Utility H-345

ERR~~UT Utility H-347

*MAINS Phase Supervisor HA-243

*OUTPUT Tabular Output HA-254

*PR OP11 Ramjet Performance HA -256

*RUNGEK Utility HA-262

SLINE Utility H-372

*STDATA Performance Supervisor HA-268

TJPER Turbojet Performance H-380

TPR OP Utility H-383

XALPHZ Utility H-389

XALPH 1 Utility H-39l

HA -315

• • ---~~~~~••••-•--•• • —-~- -~~~~~~• • • - •--_ •• • - - •~~~~- • • • • • -
~~~~~~~~
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Table 1. Module Index (Cont ’d.

MODULE COMMENTS PAGE

*TURBOJET SIZING MODEL*

• *TURBO Turbojet Sustainer Sizing HA-2 7 5

INLET Turbojet Inlet Sizing H-398

INLEXP Turbojet Inlet Sizing H-400

STORE1 Utility H - 4l2

STORE2 Utility H-4 13

• WATE Turbojet Sustainer Wei ghts H-4 13

GENENG Turbojet Eng ine Design H-4 16

• AFQUIR Utility H - 4 l 7

ATMOS Utility H-420

COAFBN Utility H-42 1

COCOMB Combusto r Desi gn H-424

COCOMP Compressor Design H-426

COFAN Utility H-428

COINLT Utility H-430

COLPTB Utility H-43 1

COMLX Gas Mixing H-433

COMNOZ Main Nozzle Sizing H-439

CONDIV Utility H-440

CONOUT Output H-. 443

CONVRG Nozzle Sizing H-446

ERROX Utilit y H-448

ENGBAL Desi gn Supervisor H-449

ETAA B Utilit y H-454

FASTBK Utility H-4 55

FRASHO Utility H-456

FRTOSD Utilit y H-457

GUESX Util ity H-458

MAPBAC Utility H-458

HA-3 16
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• Table 1. Module Index (Cont ’d . )

MODULE COMMENTS PAGE

MATRIX Utilit y H-459

OUTFAT Output H-460

PARABO Utility H-462

PERFF Output H-462

PROCOM Utility H-464

PUTIN Utilit y H-465

RAM Utility - H — 4 67

-• 

RAM2 Utility H-467

SEAR CH Utility — 1-1-468

THCOMP Utility ‘-1-469

• THERMO Utility H-470

THTURB Utility H-470

Z E R O  Utility H-470

*CGSM EXECUTIVE*

*CARD Card Image Utility HA-2 80

*INCOST RCM Input Utility HA-28 1

*RCM MODULES*

*COST RCM Executive HA-2 85

*AAICST Ai r f rame & Integration Cost HA-289

*GUCOST Guidance Cost H A - 29 1

*CTCOST Controls Cost HA-~~93

‘WHCOST Warhead Cost HA -2-~~5

*PLRCST Li quid Rocke t Cost H A -~~96

*PEBCST External  Booster Cost H A - 2 9 8

~PSRCST Solid Rocket  Cost HA-300

*PIRCST Integral Ramjet Cost HA-3O~

*PNRCST Non -Integral Rarnj et Cost H A - 3 0 5

~‘PTJCST Turbojet  Cost HA-308

( Reverse side blank )
HA-317


