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NADC-79081-60

FOREWORD

This report describes the work performed at The Boeing Company on
Contract N62269-79-C-0278. The work was performed during the period
28 June through 3 October 1979.

During the contract the existing PIPSI and DERIVP computer codes
previously developed for the U.S. Air Force were modified to operate on
the NADC computer system and a training session was held at NADC to
explain the operation of the codes and to demonstrate its usage to NADC

personnel.

Mr. John Cyrus was Project Monitor for NADC and Mr. W. H. Ball was
Program Manager for The Boeing Company. Modifications to the computer

code were accomplished by Mr. R. A, Atkins, Jr.
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INTRODUCTION

’ The purpose of the contract work was to modify an existing Air Force/
Boeing computer code (PIPSI, documented in References 1 through 4),
install the modified code on the NADC COC computer sgyytem, and train NADC

<

personnel in the usage of the code by means of instruction and

demonscration,

The complete documentation of the calculation methods employed by the
code, nomenclature, sample cases, and the library of inlet and
nozzle/aftbody input maps is contained in the set of documents
(References 1 through 4) which describe the code developed for the Air
Force version of the program., This report describes those changes to the
existing code that were made to adapt the code to the NADC computer and

to provide the desired output data.

MODIFICATIONS TO PIPSI CODE
The modifications to the computer code that were accomplished to make the
code compatible with the NADC computer system and the NADC inpu: data

format are described below.

Changes in Uninstalled Engine Data Format

(1)  The format of the uninstalled engine data for the NADC version of
the PIPSI program is slightly different from that described in
Section 6.6 of Reference 2. The engine input data format for the
NADC PIPSI code is shown in Figure 1. The only difference from the

original code is that the areas input for A8 and A9, shown in

CT

t

]

)
[
i
]
}
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NADC-79081-60

RALS 300uel .0 EMGIMF L RUN ROFIr G2 A/R PEREORYASNCE DECH

! <0000 he 1.00 251235,353F4.¢ 3)ARe0 P.R23 4961 41T7.Y 5090
! rj 0000 0e 200 22453.271)404 316U 2ekFR0 440.,4 4179y 500U
. LDPO— D 3,00 2165419554 3l P PF3 B3 H . 4 ]T S b I
r! «c000 0 1.00 23R45.36704,6 316.0 2.913 493.,4 417.Y 9000 ‘
" «2000 n. 2.00 22096.27733.3 3l6.0 2.945 438,11 417.9%9 9500
Ve — 22000 0. 3,00 P0226.200L62.7— 231Ael 2,074 —BAL R __4)T , 9— ,9BYO—- ]
i «4000 0. 1.00 26237.3R753,3 21h.) 34177 4B5.7 417.5 .%c00
) «4000 Ne 2400 2227%.29%%E.9 316.1 3.211 431.4 &)7.Y 9600
i «4000—~ ——Ne - 3,00 20160.214¢3.5 ~316el-- 3.P42--3764P— 41T eY— Yo J0) -
' «NNY 0. 1.00 25672.,4625%“6,6 3122 3573 477.2 417.9 9000
«6000 Ve P.00 23307,32%%1,7 3172 3610 424.0 4179 .ve00
— 6001y —— 3,002 OCTR G 340T 5 ] A Pt - R kL3 369,86 L) TSy DO
b 2000 e 1.00 26390.45%1k.0 2Ube4 3.HFD 476.6 6)T.9% .%00)
1 100D Oe 2.00 23K464.35031.F 2944 3.92) 423,55 4lT.eY Y00V
P s e BOO0—— - 3,00 -CP1137 4251 T30z —PGb st~ 3,680 - 366G ,4- L]1T Y- L0
P 10000 0. 1.00 27644.5010)1.1 273.7 4,274 475.4% wl7.9% .9y690)
!* 1.0000 0. 2.00 24747.38136.5 273.7 4.317T 422.% 417.9 ,Y&00
e P 1 ¥ T L =3 S-S A TV L R L - LU PRV & A
|J 12000 0. 1.00 PY9001.24F75,3 28)1.6 4,719 474,59 4l7.9 ,Yel0
| 1.c000 0 2.00 25704,a8]1508,5 PLY b6 4L,T7Rn 4272,] 41749  ,vc0)
f T elliB0 - s 400 0T @INTT ST PR et L &1L L3687 L)TaY— ,yod D

| OOV 10000, 1.00 17625.200F1,¢ 374 0 3.0)14 SU9.e 41749 s 200
b, L2000 10000,  2.00 16320.20041.6 324.6 3,086 452.0 417.9 9800

e w2 0U0- 10000, — -3,00 1402414561 3--324,0-- 3,080 - -393,7. 417.9-..,9502
| <4000 10000, 1.00 17773.255T4.]  37272.7 234257 803,72 417.% .veny
Il <4000 10000, 2.00 16331.21%74,0 237P72.7/ 3.295 446,5 wlley ,vE0y
L L 4000-10000. - 3,00 1479241550707 - 307330399 -3R9,0 41749 ..5cy :

v «6000 J0UbO. 1.00 18573.310F5.3  3160.0 3.604 496,5 417.Y ,9y800

. «6000 10000, 2.00 1€G9rT 230, 316,00 3.643 640.8 4l7.9Y .%o0)

- —eN0N-1H0AN, 3,00 18174, 17742, 5. - 3160 —-3erK5 _JR4,]1 . 4]Te9— 900 -

I «i000 10000, 1.00 P13€1.3601R.E  Ilkec & 2[5 4k0,] 4l17.y e S O0N

' «nDV0 l0vON, 2.00 19300,27544,0 3l1Feld  4Lo&NY) 420 ,6 4179 sYC 10
e BOUD 10U 00 - 3, 00171120 19R7T1,7  3lbec - 4,461, 272,00 4179 --avoyy ;
10000 10000, 1.00 2¢999,396r-3,4 2Y97.b 4,C006 47hA,7 41749 LYY
1.0000 10000, 2.00 20604.30%13,r 207,60 4.985 423,6 4)T7.Y 9000

Do 1eU00D- 10000 3,00 1 ROAL 21 GHR 1 2GTen— E,00]. S3AQ, S 41T .Y ., 95D

Y 12000 lno@n, 1.00 24320,63F1 T, 2738 S,426 6475,C0 4)7.4Y Yoy
lez0OON 10DUVOU, 2.00 215%0,33-%5,% PT3e S.LR9 472,9 4YT7.9 eV i)) ]
1900 10000, 300 1669G,231E0,7 . 274k  S,839 36%,0 . 417.9. .ved)

S4000 20000, 1.00 1e%37.2056¢,7 3727.1 3765 B25.3 417.Y LH5o0)
<40y 20000, 2.00 11517.15+7.5 327.1 3.333 465,6 417.9 L.vc)n

i SO0 ZN000 g --R, 0N -1 06271141047 - 3¢Tel—-Re275. . 208,00 _0]7 % 9B .. .
" Lu00D 20000, 1.00 134F4,225%4%,c  325.0 3,745 B14,2 417.9 %009
N L6000 20000, 2.00 1272PF.173-0.3 325.0 2.700 456.0 617.9 .voyun
i <6000 20000, -3,00-11012.125%9.1( 325.0 - 3.83L- 397,1 417.9- ,vcyy

: «b0U0 20000, 1.00 15067,.2557H.4 3195 4,320 &0l.B ¢417.9 .%e00
Ny <8000 20000, 2.00 13600.19617.1 319.5 4,430 445,3 417.Y %000
' SRO0N 20000, - 3,00 12062,147)10,1...310,5..4,475 2HR,0. 417.6 - ,Yon)
| 10000 20000, 1.00 17765.30179,46  3lhec  S.305  4%6,7 4175 9000
i 1.U000 20000, 2.0N 15925,23063,6 3I1h.2 E,482 430,5 wl7.9Y LYo090
1.0000 2000, - 3,00 13975%,1A07T7.6 . Flkec - SeB06  RT5,.4 4L)T.95. 9E5D3)

Figure 1 NADC Uninstalled Engine Data Input Format (Continued)
2
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|
|

RALS 300041.0 EMEIMF: PUN ROFI-G2: A/R PEREQOPYACMCE DECH
«U000 Ne 1.00 75135%,353k4,.¢ 31Re P.P24  4LYE,] 4l17.Y  .Yo9n
~U000 e 2.00 22453.27114e4 316U 2.6K0 440,4 417y 900U
1}____.3000.___—0. 3.00-21654,19t75.4.- 316U 2,.PF8_ 383.H - 4]T.65  __brgp.
| «2000 0e 1.00 23R45,36704.6 316.0 2.013 493,4 4]17.9 Y00
5 «2000 Na 2.00 22096.27733.3 316s0 2.945 436,11 417.9 .v500
<2000 £, 3, 00-70226.200LA2. 2 2)1hef. —Po074 3R] R L}T Y  YBYN_ ,
i 24 QU0 0. 1.00 24237.3R7%3,3 7214.1 3.177 4BS,.7 417.6 «e 00
N 0 2.00 22279295, 4 316e]l 3.211 431.4 4)17.Y «580N
4000~ --ny - 3,00 2016C.C)4e3e% —31hkel-- 3eP42—-376eP— 417 eY—9o 0
«0LNNY 0. 1.00 25672.,425%4,6 312.2 3.573 477.2 417.9 «ev000
«6000 U ?2.00 £33G67.325%1,7T 317.2 3.610 424.0 417.9 .00
A.cgga__n_mn._"_3.00m20c75r2345711—m31?12—_3.A43—n369.C»-411-9——1$000-
300 0, 100 26240.45%10.0  2UGea  3.HF)  4T6.6 6)7.Y% %9009
CH000 e 2,00 P23F64.35051eF P294e4  R.02) 423.5 W]TeY .Sogu
000 — ~0.»-~3.00—21437y25]731?~wa94.4-—3.526— 36G,4- L1 TaY—- YLD
1.0000 0. 1.00 276644,50101,1 273.7 4,274 75,9 «17.vy . 7090
1.0000 0. 2.00 24747.38136.5 273.7 4.317 422.9 417.9 .%500
= e 00— 3 BB IET I 2T AL s r D FR T— 4, 3R T ANR 9. L) TG S0
12000 0. 1,00 29001.24%75.% 251,06 4,719 474,95 417.9 ,9ed0
12000 [ 2,00 25706.6]1508,5  2h),6 L.T7hn 422.1  L1T.9 .ve()
AecBH0 - e B0 DT lGNTIT T PR et 4,810 3IBE, 2 -L]T.v Vo) Y
ecVY 10000, 1,00 17625.200F1a2 32446 3,012 S09.5 4)17.Y ,%009
«2000 10000, 2.00 16320.200r41.4 324.6 3,054 452,00 417.Y  .v00)
e €U 8- 10000, — -F,00 14024 ,149C) 3374 .0--3,NER - 393,7. 4)7.G9-...590800
<400 100UG, 1,00 17773.28574s1 32207 30257 803,72 417e% 9oy
«4000 10000, 2.00 16331.21%74.0 APZ . ! 3.7299 446,5 “l /ey TN
- -«4000-10000, 3000 -14T762415500 00 - 372303292 3R39,0 —L17eY-... 501
«H0UD 10000, 1.00 18573.310F543 310.0 3.603 496.5 417.% 9800
+60U0 10000, 2.00 1€977.23F20eF 316.0 2.643 640,88 417.9 .%000)
e BN00 -1 00AN, — 3,00 10]T4, 1770705 360 -RehBE__3A4,] .. L] Tuy— 5900, .
«HO00D 10000, 1.00 P213€1.36016s% ke & 365 4uD, ]} 417.% L,5o00n
«s000 lO0OvUN, 2.00 19300.27704,0 31€4¢ 4460 426,66 4lT.Y  J9c 1)
- e BOUN 100000 —--3.00-17112.1927)1e7  3lbsc —Lobb)l. - 372,.0 c4lT oY w00V
10000 10000, 1.00 22¢99,.3096r3,4 297.6 4.G06 474.7 4179  Lveou
1.0000 10000, 2.00 20604.,30%13,¢ 797.0 &L.08Rn 423.6 al7.y -
1o0000- 10000 4-—-3,00 1A0RL,2]GAH, ] - 20T en  B,00]. _3AQ, 8 41T7.9__ _ yojy
12000 10000, 1.00 24370.,63%17.02 273.8 ©,6236  475,0¢ 4]7.% .Y0dy
lez000 10000, 2.00 2ZISGN,R3555,5 27344 BL,LQ9  422,0 L17.9 .voi
12900 10000, 200 18606, 234L0,7. 274« 5,639 30,0 41749 L7290
4000 ZOO0O, 100 1c%37.2056F47 327.1 34795 825,3 41749 Y090
«o00U 20000, 2o00 TI817,15¢A7.5 327.1 3.334 465.6 417.9 .vo)n
S4BV - ZN0UN e ——-3,00-10427 1161047 - 3%Fel-—R.370.. 408,247,489 _ _Seyy ...
L0000 20000, 1.00 13484.2025650¢  325.0 3,745 5§514,2 417.9 %009
<6000 20000. 2.00 1228F.1737¢0.3 32%.U0  3.790  456.0 417.9 D)
- - +0000 200600, -3,00-110)2.12%=941-- 3250 - 3.831-- 397,1. L)TeY Jv0YY)
«b000 29C00, 1.00 15067.25578.4 319%5 4.380 501.8 617.9 509
«B8000 20000. 2.00 13600.19617.1 319.5 4.430  445.,3 417.9 «Sou
o000 20000, — 3,00-12062.14710,1 310,5_ 4,475 AINA,0-. 4)T7.5.— 900
10000 20Unn. 1.00 177€5.30179.4  316ec  S.305 454,77 417.5 .9000
1.0000 20000, c.0N 15Q92%,23092,¢ I1Ared 5,482 430,.5 wl7.Y IO
14U000 23000~ 3400 ]:1(J7‘:.,.1.F_\t..7_7.h4—316«.47. SL.R04 75,4 Ll Te5. Jve)y)
Figure 1 NADC Uninstalled Engine Data Input Format (Continued)
2 THISPAGEISBESTQUALITYPRACTIGABLE
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L 12000 0000, 1.00 19HR3,34353,7 20G.0 €429 476,k 61749 %2000
l} 12000 20000, 2.00 Y7677.26722¢5 299t 6.3h3 423,7 417.% .Ye0)
} _44eouo¢zooonv——-3.on_4swua.4nrhavg_~engfo__s,491__369,a__a+1,9_u.so)o———
«4000 20000, 1.00 21234.37F¢0eb 273e4 T.020 47S,8 417.9Y 9000
L__ 144000 20000, 2,00 18711.28804,5 273.4 7.091 aez G 417.9 .voUO
t" 10400020000 0e——3+00-1604720650e5 27300 —T )85 36R.9 - 41T YEUVU ——
16000 20000, 1.00 2263R.41614.6 2477 T.825 474,8 4179 <9600
,,1 1-0000 20000, 2.00 197€0.,31575.¢ 2477 T.904 422.0 4179 Y- X VI
(. 3600020000, 3,080 16721226026 247,97 7,976 36A,1  417.9 _  Snyf_
«6000 36UKY, 1.00 7159.,12)k3.¢ 330.3 3.773 &57.4 417.% %600
6000 360+9, 2.00 £82R, G3CH,T7  3230.3 3.829 493.1 4l7.Y .vedU
«h000 360ty, 3,00 Grat. H-T7T7e3 330e3 3879 42B.4 L1T.9  .9000
<E000 350&9, 1.00 £231.1407245% 1329.5 4,825 839,86 417.9 .9a00
«8B00C 3bbUBC, 2.00 T4eR,108c041 32495 G,8RT  4T7TH,0 417.% .9000
6 000 350h3, 3 00 6604, TS13.3—3255—4h43 415,741 T-.9——vE0H
H 1.0000 350&9, 1.00 9762.16A30.,1 32R.4 5.879 £21.0 417.% .9500
N 1.0000 36089, 2.00 HB760.12766.0 326+4 S5.669 461.,9 4l17.9 .Yc00
PL 1eU000-_360856,— 3,00 —FL0T+ 935, 3 3P6e4—F,713—4 02,41~ 41 T~ 9 - 700D - —
I le2000 36089, 100 11691,109600,6  321.0 %.959 601,% 4l17.% .%c0Q
*‘ 1e2000 3n0t9, 2.00 10412.151-544 3210 7.03° 445.4 4179 .7cd) g
L 12200036089 —-3300--905%+-1101b¢f—321+0 —Ta112-- 388,00 417eY —-ev000- -
” 1.6000 3n0HY, 1,00 15F6€.27112.7 2¢1.4 10,741 476.5 417.5 .vo00 |
'y 1.6000 35089, 2.00 126)17.20r70,3 2Q1.4 10.245 423,464 417.9 9030 ;
e 1+A000 - 3H0HD 3, 00-J)RARJLkL] L4 -0 4 )N, 440 360,3 30 ——
" 2.0000 380k0, 100 1796FR.32°45.3 234U 1P2e5A4  477,1 417.9 sono ‘
l 2.0000 36bry, 2.00 1%4F2,24009,1 230.U 12.+0%2 424,00 4l17.9Y .vcQD
240000 —3A0EY e -3400-12RE5 L1753 234 0 D12 5N I 369 B 4} T Yy S 8D e
; <5000 Subon, 1.00 36El. bctbez 330.D> 3,774 &B57,6 417.9 .9000
N0 S0000, 2.00 3355, 4t32.4 3305 3.530 493.2 4l17.9 JYB00
'W e B00 N BADEN 3 DD B0 T 30FR 330 DR EL 4 PR Bl F T S Y P——— |
N <h000 SOU00, 1.00 4231. T7236.0 320.5 4.624 640.0 417.9 L9909 ‘
" «2000) 50000 2.00 3HZ6. 5572.% 1229.5 4.567 &4TR,)1 6417.9 L.9000
L b NBD SO UEN ¢ 0B —3365 4L LEE B 3P0 54 RL 3415, 8 4] T Y — YD —
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Figure 1 NADC Uninstalled Engine Data Input Format (Concluded)
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columns 8 and 9 respectively, are input in square inches for the
NADC input instead of in square feet as in the Air Force version of
the PIPSI code. The square inches are converted internally (in the

revised code) to square feet.

The association of external file names to internal program tape
definitions is done with GET statements rather than ATTACH
statements. For instance,
use GET,TAPEL=AFE to connect TAPEl with previously stored AFE
(Uninstalled engine input data file).

also, GET,TAPES] inlet file

GET,TAPES? = aftbody file
GET,TAPES3 = CFG file
GET,TAPESA = capture area file

The code was modified to automatically generate installed
propulsion system nerformance output data for use in mission
performance calculations. This data is written to an output file
named TAPE7. This file is automatically generated with each
execution of the PIPSI program. The format for the TAPE7 output is
as shown in Figure 2. The format was provided by NADC at the start

of the contract work,

The modifications, debuqging, checkout, sample calculations, and

demonstration were all per-formed using the NADC computer system. At the

“id
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beginning of the contract, a magnetic tape containing the existing Air
Force versions of the source codes for the PIPSI and DERIVP plus a
complete library file of inlet performance, nozzle/aftbody drag maps, and
nozzle Ce . maps was mailed to NADC and was installed by NADC

personnel as permanent files in their COC computer system. The
modifications were then accomplished by Boeing personnel using a remote

access keyboard terminal located at Seattle, Washington.

Preparation of ADEN Nozzle Maps

A set of nozzle/aftbody drag and CFG maps for the ADEN CD Nozzle was

developed for use during the installed performance calculations. These

maps for the ADEN configuration are described and shown in Appendix A,

Calculation of Installed Performance

After the source code was modified, binary (object) deck files were
created and stored as permanent files in the NADC computer. After the
modified object decks were obtained, a series of installed performance i
calculations was performed using the matrix of engines, inlets, V
nozzle/aftbodyv (lrag maps, and nozzle CFG maps described in

Appendix A, Plotted results from some of the installed performance

calculations are contained in Appendix A. Appendix A also contains a

catalog of the fites stored in the NADC computer with key files indicated.

Demonstration and Training Session

At the conclusion of the contract work, a training session was held at

NADC to explain and demonstrate the operation of the computer programs to

- i, 1,
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NADC personnel. Appendix B contains some of the general briefing charts
that were contained in handout material distributed to the NADC personnel
who participated in the training sessions. The charts are presented in
Appendix B to provide a scurce of information for those who want to learn
of the general operating characteristics of the computer programs without
obtaining the complete set of documents describing the programs

(References 1 through 4).
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INSTALLED PERFORMANCE CALCULATIONS
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INLET
CONFIG.

F8

NS

NS2

LWF

ATS2

MACH
.80
.80
.60
.60
.80
.80
.80
.80

2.00
1.60
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TABLE A-11

SUMMARY OF INLET CAPTURE AREAS

ALT.

50000.
50000.
50000.
50000.
50000.
50000.
50000.
50000.
50000.
50000.

ENG.
TYPE

T/F
T/J
T/F
T/J
T/F
T/J
T/F
T/J
T/F
T/d

1

.967
967
.982
.982
. 965
. 965
.925
.948

>!0

.74
74
.975
977
.95
.95
717
.77
.915

.872

9.183
7.903
7.882
6.763
7.168
6.169
8.690
7.479
8.079
7.042
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Figure A-1. Maximum Engine Airflow for Turbofan Engine
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Figure A-2. Maximum Engine Airflow for Turbojet Engine
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Figure A-3. Comparison of Installed Performance for Varjous Inlet
Configurations at Mach 2.0 (Turbofan Engine)
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Figure A-4. Comparisan of Installed Performance for Various nlet
Configurations at Mach 0.80 (Turbofan Engine)
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Figure A-6. Comparison of Matched Inlet Drag for Various Inlet
(Turbofan Engine) ,
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Figure A-8. Comparison of Intermediate Installed Thrust for Various
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Figure A-9. Inlet Drag for a Normal Shock Inlet With a Turbofan Ergine
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Figure A-11. !nlet Drag Versus Power Setting for a Mach 2 Inlet :
With a Turbofan Engine
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Figure A-17. Comparison of Intermediate Installed Thrust for Various
Inlets (Turbojet Engine)
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Figure A-18. Inlet Drag for a Normal Shock Inlet With a Turbojet Engine
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; Figure A-19. Inlet Drag for a Mach 2.0 Inlet With a Turbojet Engine
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Figure A-20. Inlet Drag Versus Power Setting for a Mach 2.0 Inlet
With a Turbojet Engine
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CATALOG OF €(3z9z TEALO/08, 12,54, 06

FILE NHAME (S %,

ACIM31 ACIMZA ADENCTD HIAA ATSTFLIM HTSTFHW ATSTF WM
- AHTSTJD ATST.IM ATSTINW ATSTINM ATce ATSEDMZ EILOUT
BUgINGI EOEINGE  EONGTJL EONGTM  CUARDEN CURLENZ  CU1
CUVED cuent cuene ENGIEKM  F& FSTFL FETFIM
FETFH FETFIM FETFIML F&TMNE FETFWZ FETFIEHM FETFI4
FETFW4M FETJD FETJDM FaT.d FETUWM LbF LWFTFL
LNFTFDM LWFTFW LWFTF WM LWFTUD LNFTJIM LWFTJN LIWFT JWM
. HﬁPhl MISUE HMADCS MRDC3IE HADC4 HADCHE HADCY
NADCTE NADCEE HHDCSE NE: HETFD HETF I HETFI
HETF M MST.AD HET JI HST W HET I HEE HZETFL
HbETfDN MSETF HSSTF MM HSeT.AD NEETJIIM HSe T HSET JWH
MHUTEST MU HUSTIF 1 HUSTIFE HUSTO TAFEY TESTOQUT
USER: WEAEDF  WPREDFE MK ENENTTY
b
&3 FILES S
FEERDY
3 FILE NAME FILE CONTENTS
BOE ING1 Dry Turbofan Engine Uninstalled Data
BOEING2 Afterburning Turbofan Engine Uninstalled Data
. BONGTJID Dry Turbojet Engine Uninstalled Data
: : BONGTJW Afterburning Turbojet Engine Uninstalled Data
NADC7 Source Deck for PIPSI Program }
: NADC98 Object Deck for PIPSI Program
: WPABDP Source Deck for Derivative Process Program
i ¢ WPABDPB Object Deck for Derivative Process Program
; MAPX1 Library File of Inlet, Nozzle/Aftbody Drag,
i and Nozzle CF Maps
! G
| CVADEN ADEN Nozzle C. Map
G
ADENCD Nozzle/Aftbody Drag Map for ADEN Nczzle

Figure A-21 Catalog of Permanent Files on NADC Computer Account
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Figure A-22. Nozzle and Aftbody Area Distribution for a Twin
ADEN Nozzle Configuration
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Figure A-23. Drag for a Twin ADEN Nozzle Configuration




NADC-79081-60

1.00 B 1 I —1 ————-}
099 / S A
INTERMEDIATE
e —————
0% T \\—[\
©F MAXIMUM
G
AFTERBURNING
0.97 B S IR S —-- - ——]
096 ————— + N S R ___..,____1
0.95 ~L - .
0 2 4 10 12 14

6 8
[

Figure A-24. Gross Thrust Coefficient for an ADEN Noazzle Configuration
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APPENDIX B

GENERAL COMPUTER PROGRAM OPERATING CHARACTERISTICS
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