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ABSTRACT

This final report prepared for Contract No. N00015-83-K-0351 and
is submitted to the Office of Naval Research as required by the terms
of the research contract. This. has been a follow up of ONR contract
No. N00014-81-K-0479 the final report of which was submitted to ONR in
1983. The experimental data collected under ‘the above referenced
contract has been iﬁterbref;h and analyzed through the present effort.
The results of the analysis are presented in the form of several graphs
sequentially identified in this document.

Part 1 of this report is the analysis of steady state pressure
measurements which have been analyzed, and plotted by Alabama A&M
University.

Part 2 of this report is analysis of boundary layer profiles which

was conducted by Physical Research Inc,
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DATA ON
ANALYSIS OF FLUID FLOW AROUND
ROUGH AND SMOOTH CIRCULAR CYLINDERS
AT VERY HIGH REYNOLDS NUMBER

INTRODUCTION:

___ —> Wind tunnel tests were performed in the 12-ft pressure wind tunnel

at NASA Ames Research Center during the months of May and June 1982. The
model is an instrumented circular cylinder of 31.65 cm (12.46 in) diameter.
Surface roughness was varied using wire mesh screens. Steady pressures,
unsteady pressures, and boundary layer profiles were measured in these
tests. e
The data pertaining to these experiments were summarized 1h[6N£aREhohf. ;1A
Number N0O0014-81-K-0479. The entire data, archived in the Learning Resources
Center (LRC) at Alabama A&M University, can be accessed by contacting Alabama )
A&M University LRC at telephone number (205) 859-7475. <§H; col]ecéed experi-
mental data have been analyzed during the present contract period. The task
of analyzing voluminous amount of datacftored on magnetic tapes by NASA was
divided between Alabama A&M Univ§¥s+ty/and Phys1ca1 Research Inc. who has

sy e iie Ty ,/"‘ /l)n{llrlJ
been a participating subcontractor. fo Heseerth e B /

) The steady pressure distributions\have been analyzed by the prime
contractor. The results of this ana]ysis conducted by Alabama A&M University
/((

is$-given in Part 1 of this document(’ fhe analysis of the boundary layer

profiles was conducted by Physical Research Inc.>and the corresponding plots

are given in Part 2.

/




PART 1

1. Discussion of Steady Pressure Measurements

Flow past circular.cylinders has been a challenging research area for
the study of fundamental fluid dynamic behavior. The main parameters
governing the rigid cylinder flow are the Reynolds number based on diameter,
the relative surface roughness and the free stream Mach number. The various
flow regimes as defined by Roshko are followed inthis report. The subcritical
regime is associated with the region for which Re is less than that at which
minimum drag occurs. The critical regime refers to the region where the
drag coefficient undergoes a sharp decrease towards the minimum. The super-
critical regime is in the upper transition regime as the-drag increases
from its minimum value. Finally the transcritical regime is the region
where the drag curve flattens out. The high Reynolds number regime that we
consider in this work is the transcritical region.

The parameters of general interest for cylinder flow are the steady
pressure coefficient Cp, drag coefficient Cp, unsteady 1ift coefficient
CL(t), unsteady pressure coefficient Cp(t), and the strouhal number S. In
general, all of these parameters are functions of the Reynolds number Re,
and relative roughness k/d. Free stream turbulence scale as well as intensity
are important. Surface roughness has several interesting effects on the
cylinder flow. Surface roughness affects the position of boundary layer
separation and consequently the pressure coefficient on the cylinder. Rough-
ness ahead of transition tends to move the transition forward, and roughness

beneath the turbulent boundary layer changes the velocity profile. Increase

in the roughness parameter k/d will modify the flow regimes by increasing the




minimum drag coefficient and by reducing the Reynolds number values which

delineate the flow regimes.

The objectives of the present tests are to determine steady and unsteady
flow properties on smooth and rough cylinders up to a Reynolds number of
8 million, and to investigate the Reynolds number independence regime

for rough cylinders.

2. Experimental Arrangement and Instrumentation

The wind tunnel tests were conducted in the 12 foot pressure wind tunnel
at NASA Aies Research Center during the months of May and June 1982. The
operating characteristics of the wind tunnel are shown in Figure 1. The
tests were conducted over a range of Reynolds numbers pér foot of 0.2 X 106
to 7.5 X 106 at a Mach number range of 0 to 0.25, with most of the tests at
M=0.24.

The model instrumented and tested is a circular cylinder with a diameter
of 31.65 cm (12.46 in) machined from extra heavy, seamless "black" pipe. The
ratio of surface roughness to model diameter is 1.85 X 1076, The model
spanned the wind tunnel test section horizontally to obtain 2-dimensional
flow. The instrumentation on the model consists of 18 static pressure
ports evenly spaced at 20° intervals around the circumference near the
middle of the cylinder as shown in Figure 2. The model is rotated at 5°
increments through a total rotation of 20°. Values of static sectional drag
and 1ift coefficients were obtained by appropriate integration of these pres-
sure measurements. In addition to the circumferential ports in themiddle
there are 8 bands of static pressure ports located at sections A-1 to A-8
Tongitudinally. At each section, there are ports 49, 64° and 124° when the

roll angle of the model is zero degrees. The pressure measurements at these

.....................................................
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ports provide information on the two-dimensionality of the flow over the

span of the cylinder.

The unsteady pressure measurements are made using 12 kulite pressure
transducers evenly spaced around the circumference near the model center.
The unsteady data from these transducers will be used to study 1ift spectra
and vortex shedding frequencies as the Reynolds number is varied.

The behavior of the boundary layer as the Reynolds number is varied is
studied using the boundary 1ayer~probe shown in Figure 3.

Surface roughness is simulated by the use of three square mesh wire

screens. Table I gives the details of the screens.

Table 1

Wire Mesh Particulars for Roughness Simulation

Wire Dia (in) Mesh % Open K/D

0.0016 250 36 3x10-4
0.0065 60 37.5 1x10-3
0.063 6 38.9 1x10~2

The screens were attached in two 36 inch long end sections and one

30 inch long center section.




3. Experimental Results

(a) Static Pressure Distributions

The nature of the flow around the circular cylinder and the variation
of drag and 1ift coefficients generated by the flow are indicated by the
changes in the static pressure coefficient Cp as the angular position around
the cylinder and the Reynolds number are varied. Typical Cp variations are
shown in Figure 4 as the Reynolds number is varied from 0.2 X 108 to 7.5 X 100

for smooth cylinder,

(b) Comment on data

Experimental points corresponding to ports 3, 6-and 11 were exhibit-
ing unreasonable scatter for a number of runs. These points have been selec-

tively edited and are not shown in the pressure plots.

(c) Calculation of drag and 1ift coefficients

The drag and 1ift coefficients are calculated from the following

relations.
2m
Cp=% [CP cose d@ (1)
. TT .
CL =% ﬁp sin @ do (2)

o]
The integrations in eq(1) and (2) are performed using a least squares fit to
the experimental points. In other words, Cp was expressed

Cp = 6% + be?

+Co+d (3)
and the coefficients a, b, ¢, d were obtained fromthe computer program listed
in appendix A. The program fits 1st degree, 2nd degree and 3rd degree curves
and calculates the mean r.m.s. deviation from the experimental points. The

curve that has the least r.m.s., deviation is then chosen to calculate the CD

.................

.........




and C; coefficients. After several trials, it was decided to divide each Cp
versus 0 curve into seven sections and compute the least square fit and

C_, Cp values for each of the seven sections, and add them up. Typical
least square fits are shown in Appendix A.

The run particulars, C_ and CD values are displayed in the top portion

for all the static pressure runs,
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cos 15 ©.12857
SIn IS ~0.0110%

o BETA IS 0.01841%

FOR DEGREE OF 2 COUOEFFICIENTS ARE
- 0.10825E 04 ~-0.14435E-0% -0.53343£-03

0.02 1.0822

o 4.98 0.9974 _
10.03 0.8840 -
14.97 0.7448

o 20.14 9.5754

20.01 6.5800

2468 0.3890

30.03 0.1879

e 34.97  -0.0747
40.14  -0.3%44
- 49,01 -9.3490
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50.03 -0.9749
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10.03 0.93464
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20.14 0.4076
S0.0f 0.5i30
~ 24.93 0.3880
30.03 0.1329
34,97 -0.1299
~ 40.74 ~-0.4054%
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44,98 0,452
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Funtr
>~ TFOLLER. T THEN
SUMI=TTS
N ENDIF
) 3414 i0 CONTIMUE
C
N 342 ALFHA=SIIM2~SUNS
343 FRINT ' '
344 FRINT &6.ALFHA
- 345 5& FORMAT(9X.' SIN IS5 '.Fi0.5)
346 IF(J.EQ.2)THEN
347 CL3I=CLI+ALFHA
- 348 ENDIF
349 IF(J.ER.3)THEN ,
350 CL2=CL2+ALPHA -
o 354 EMNDIF
352 IFCJ.EQ.4) THEN
353 CL=CL+ALFHA
o 354 ENDIF
355 IF¢J.ER.S)THEN
354 ClA=CLd +&LrA
o 357 ENDIF
358 RETURN
359 END
[N
. /DATA
COMFILE =  ©.97 SU
* %~ RUN:SEQ
94:5
o —_——
SECTION--1
~ X Y
0.02 1.0178
o 4.98 0.9957
10.03 0.7242
14,97 0.7979
o 20.14 0.56117
20.04 0.42072
24.98 n.3995
o 30.03 0.1502
34.97 -0.122%
40.14  -0.45405
40.01. ~-0.4034
~ 44,93 -0.6239
50.03 ~-0.8823
- 0.130000E 62 0.335290E 03 0.116424E 05 0.454053E 06 0.184008E 08
0.302970E 014 0.335290F 03 0.116424E 05 0.454053E 06 0.196008E 08
o 0.798412E 09  -0.4572%9E 02 0.116424E 05 0.454053E 06 0.106903E 08
0.798412E 09 0.351963E 11 -0.333072E 04 0.451053E 06 0.186008E 08
0.778112E 09 0.351963E 14 0.158392E 13  -0.204129E 06 0.1846008E 08
o 0.798142E 09 0.351963E 11 0.158392E 13 0.724167E 14  -0.9964618E 07
FNR DEGREE OF { COEFFICIENTS ARE
- 0.12974E 01 -0.41291E-01
o 0.02 1.2986
4.98 1.0918
19.03 0.881%
14.97 0.5773
-~ 29.14 0.4658
20.04 0.4712
o 24.98 0.26%9
. 30.03 0.0574
34.97 -0.1466
o 40.14  ~0.3400
49,01 ~-0.3547
44,98 ~0.5599
o 50.03 -0.7684
cos IS 0.12857
bt SIH IS  -0.0110%
- RETH I3 0.010341
|

B T T T A L S Y ) .
‘et e e "

e et e e et e e AT e T T N e T e
R N I R A PR VEF NP R R LI RPN S D S S



»

AR IR RS Bl te SR 5 Se® Bus Sat et Jin* Se° WAl JAK Al e IR e S g Al Al A

L%

-1l

277
278
277
280
281

282
283
284
235
286
287
288
289
290
291

292

293

294
295

296
297
298
299

300
301

302
303
304
3085
306

307
308
309
310
311
312
313
314
345
316
347
318
319
32
321

322

323
324
325
328
327
328
329
330
334
332
333
314
335

o

AL =12 - Sy

FRINT '

FRINT 64.ALFHA

FORMAT(?X.' COS IS '.Fi0.5)

IFCS.EQ.2)THEN
CE3=CEI+ALFHA

ENDIF

IF(J.EQ.3)THEN
CE2=CE2+ALFHA

ENDIF

IF{J.EQ.4)THEN
CE=CE+ALFHA

ENDIF

IF(J.ERQ.S)THEN
CE{=CE{+ALFHA

ENDIF -

RETURN

END

SUBROUTINE SINTEG(XF.XL.J.E4.CL.CLY.CL2.CL3)
REAL Ci(i00).E1(100)

Ci¢iI=R1 ()
DO 5 K=2.J

CHORY =B (K)R(S7.Z%%(K~1))
CONTINUE b

ALFHA=0.0
DO 19 I=1.2
IF(ILVER. 1) THEN
XFi=XL/57.3
ELSE
XF{=XF/57.3
ENDIF

Ti=C1 (1) %(~COS(XF1))
TEI=SIN(XF{)Y-(XFi*COS(XF{))
T2=T{+(CY (2)*TR1)
IFCJ.EQ.2)THEN
TTS=0.5%#T2
ELSE
TER2=(2 . %XF1)*SIN(XF{)
TE3=TRI+( (2. ~(XF{%%x2) ) *COS(XF1))
TE=T2+(CI1(3)%*TH3)
ENDIF
IF{J.EQ.3)THEN
TTS=0.5%T3
ENDIF
IFCCJ.NE.2) .AND. (J.NE.3)) THEN
TEA=( (I . R (XFi1%x%2) )4 ) %SINCXF1)
TRS=TEA+( (6. %¥XFA)=(XF1%%x3) ) xCOS(XF1))
TA=T3+(CI(A)*TES)
ENDIF
IF(J.EQ.4)THEN
TT5=0.5%T4
EMDIF
IF(J.EQ.S)THEN
TS=( (4 ¥ (XF1%#%3))~(24 #XF1))%SIN(XF1)
To=((XFi%%4)~(§2, % (XF1%%2))+24 ) *COS(XF1)
T7=(TS5~T&I*CH (5)
Tg9=TA4+T7
T15=0.5%T8
ENDIF
IF(I.EQ,§)THEN
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238
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249
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243
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SUM=0.0
DO 30 K=NMJIF2.,N

SUM=SUM+A(NMJIF1 . K)*R(K)

CONTTHUE

BONMJIFS ) =R ONMJFP ) -

CONTINUE
RETURN
END

SUM

SUBROUTINE CINTEG(XF.XL.J.EY{.CE.CE1.CE2.CE3)

REAL

Ci({)=Ri (1)
DO 5 K=2.J

CiCi00) B (1000

CHU)=RIAKI %087 3% (K~-1))

CONTINUE

ALFHA=0.0
DO 10 I={.2
IFC(ILER.1)THEN
XFi=XL./57.3
ELSE
XFi=XF/57.
ENDIF

Ti=C{ (1) #SINCXF1)

TRI=COS(XF{)+(XFi%SIN(XF1))

T2=T4+{(CH(2)%TR1)

IFC(JLERLI)THEN
TTS=0.5%T2
ELSE

TH2=(2. %XF1)%COS(XF1)
TRHE=TRE2+{CXFi1%22) -2, ) %SINC(XF{))

TI=T2+(C1(Z)%THI)

ENDTF
IF (JLER.3ITHEN
TT5=0, 573

EHDIF

IFCCIUNE.2) JAND . T U NE . 3) ) THEN
TRA=C(3 % (XF1#22)) -6 )*COS(XFY)
TESE=THA+ ((XFixe3)- (4. #XF1))*SINIXF1)

Ta=T34(CH (AT ..

ENDIF
IFCJER. A THEN
TT5=0.5%74
ENDTF
IF(J.EQ.5)THEN

TS=C(XFA%%4) - (12 % (XF{%%2))+24 ) %SINIXF1)
Té=( (4, R (XF1%%3))~- (24, %XF1))*COS(XF1)
T7=((TS+T6)%C1(5))

T8=T4+T7
TT5=0.5%7T8
ENDIF
IFCI.EQ. 1) THEN
SUM2=TTS
ENDIF
IF(I.EQ.2)THEN
SUM1=TT5
ENDIF
CONTINUE

ALFPHA=SUMI - SUMY
FRINT ' *
FRINT 66.ALFHA
FORMAT (22X, COS IS
IFC.ER.2)YTHEN
CE3=CEIvALFHA
ENDIF
IFCULERL.ZYTHEN
CE2=CE2+ALFHA
EMDIF
IFC 1L EDQ.AYTHEN
CE=CE+ALFHA
ENDIF
IFCS.EQ.SYTHEN
CEVv=1F 9 ¢aLFHA
Y
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174

175
176
177

178
179
180
181

182
i83
184

i85

i86
187
188
189
i%0
191

193

194
195
196
197
198
199
200
209

292

205
206
207

208
209
210
299
242
213
214

215

56
C
C
49
55
c
c
10
20
c
25
39
c
100
»
c
c
to

CF NG =C (L)
CONT INUE

DA 55 K=41.N
FV=CF({)
DO 49 J=2.1
FV=(FV%X(K))+CF<{J)
FRINT 4.X{(K).FV
CONTINUE
END RLOCK
END

SUERODUTINE LUDCMQ(A.N,.NDIM)
REAL ACNDIM.NDIM).SUM
INTEGER N.I.J.JMi. IM1 K

DO 306 I=4.N
DO 39 J=2.N
SUM=0.0
IFCJLLE.I)THEN
JMi=-1
DO 10O K=1 . .Mi
SUH=SUM+A(T IO A, )
CONTINUE
ALL,J)=ACT.J)-SUN
ELSE
IMt=1-1
IFCIMILNELO)THEN
DO 20 K=1.IM{
SUM=SUM+A{T . K)%AK ., J)
CONTINUE
ENDIF

IFCARS(ACTI . I)) . LT. 1.QE-10)THEN
FRINT 100.1
RETURN
ELSE
ACT, D=CACL, D -SUMY/ACT . T
ENDIF
ENDIF
CONTINUE
P TR

FORMAT(' REDUCTION NOT COMFLETED BECAUSE SMALL VALUE'.

| ' FOUND FOR DIVISION IN ROW '.I3)
END

SUBROUTINE SOLNQ@(A.B.N.NDIM)
REAL ACNDIM.NDIM) B(NDIM).SUM
INTEGER N.I.IMt.K.J. NMJIFt . NMJIF2

BEC({)=EC1) /A1 . 1)

"0 20 I=2.N

IMi=I-1

SUM=0.0

DO 10 K=1.IM{
SUM=SUM+A(T . K)*E(K)

CONTINUE

RCI)=(R(I)-SUM) 7ACT . T)

o
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112

143
14
115
116
117
118
119

120
124

122

123
124
125
126

127
128
129
130
1314

132
133
134
135
136
137
138
139
140
144

142
143
§44
145
146
147
148
149
150
151

152
153

156
157

158
159
160
164

162
1463

145
166

147
148
169
170
171

§72
173
174

1795

PR
VIR W)

a0

an

e e W D AR R At A R oA L iar-ah

PRI Dy, AL 1 d=y omERD)  T=1  HFF 1)
CALL LUDCHR O  MFF . 40)

MSF =M+
PO 95 I=MSF1{.MFF9
DO 90 J=4.1
C{H=ACJ . MFF2)
90 CONTINUE
CALL SOLNR(A.C.I.10)

IN1=I-1
FRINT 202, TH1.(CCd) . J=1.1)
FRINT '
EXECUTE COEF -

DO 300 K=1.1

300 By (K)=C(K)
CALL CINTEG(XF.XL.I.B{.CE.CE{.CE2.CE3)
CALL SINTEG(XF.XL.I.EJ.CL.CLT.CL2.CL3)

FRINT .*' °
RETA=0.0 .
DO 94 IFT =1.N -
SUM=H.0
DO 93 ICOEF=2.1
JCOEF=I1-~ICOEF+2
SUM=(SUM+C (JCOEF ) ) *X{IFT)
93 CONTINUE
SUM=SuUM+C (1)
BETA=BETA+(Y(IFT)-SUM) %%2
74 CONTINUE
BETA=BETA/(N-I)
FRINT 203.EBETA
IFC(KK.ER.7) .AND. (I .EQR.2))THEN
PRINT 301.CE3.CL3Z
ENDIF
IFCCKKLER.7?)LANDL (TLEQR.3))THEN
FRINT 301.CE2,CL2
ENDIF
IFCCKKLERL ) LANDL (I LEQ.4) ) THEN
FRINT 304.CE.CL
301 FORMAT(//743X.' €D ='.F10.5//.45X.' CL ='.F{0.5)
ENDIF
TFCKKLER.T) LANDL (T ERLS) ) THEN
FRINT 304 .CEf.CL%
ENDIF
25 CONTINUE

999 CONTINUE

200 FORMAT(//' DEGREE OF FOLYNOMIAL CANNOT EXCEED N - §.'./

| ' REQUESTED MAXIMUM DEGREE TOO LAFRGE - '.
| ‘REDUCED TO '.I3)

201 FORMAT(S5(3X.E13.6))

202 FORMAT(/' FOR DEGREE OF '.I2.' COEFFICIENTS ARE'//
| POLBXL (XL ETR2.5))

203 FORMAT(9X.' BETA IS '.F10.5//)
FRINT 299.ISEQ

299 FORMAT(/////7.353X. 'END OF RUN:SEQ '.54A1///7)
STOF

REMOTE RLOCK COEF
DD 646 L=y, 1
Ni=T-L+d
CRCNT)=C L)
66  CONTINUE

DO 55 K=1.H
FV=CFP({)
DO 49 J=2.1
49 FV=(FVY*X(K))+CF (J)
FRINT §.X{K) . FV
CONTINUE
END RLOCK
END
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LTTTeTTLE RN ER (N

d 55 TEMF2=Y (M)
. S6 ENDIF
iy 7 IFCKK .NE. ) THEN
t bt 58 XCA)=TEMF
5% Y1) =TEMF2
o 60 DO 4 I=2.N
e 61 4 READ .K1,Y(I).K2.X(I)
' 62 TEMFt =X (N)
.- o 63 TEMF2=Y (N)
64 ENDIF
c
_‘ < 65 PRINT § . (XCI),Y(I).I=4.N)
P 56 i FORMAT(2X.F6.2.2X.F3.4)
L) C
. o &7 IF(KK.EQ. 1) THEN -
- 68 XF=0.0
- 69 XL=X{N)
- 70 ELSE
74 XF=X(1)
I 72 XL=X(N)
o 73 ENDIF
. C
74 IFCKK.EQ.7) THEN
~ 7S XF=X (1)
o 74 XL=340,
- 77 ELSE
- .78 XL=X(N)
. “ 79 ENDIF
. c
) C
e C READ . MS.MF
C
- o 80 IF(MF.GT. (N-1))THEN
f‘ 81 MF =N-1
82 FRINT 200.MF
o 83 ENDIF
- 84 5 MFFPA =MF+1
o 85 MFF2=MF+2
- ) In
“ 86 DO 40 I=1.N
i a7 XNCI)=9 .6
l 88 10 CONTINUE
] b c
i 89 DG 30 I=1,MFF4
. o 90 ACT.1)=0,0
RS 94 ACT . MFF2)=0.0
- 92 DO 20 J=1.N
- o 93 AT O=ACT, ) +XN(D)
94 ACT MFF2)=ACT , MFF2)+Y CJ) %XN )
) 95 XNC D =XN (I XX ()
- 96 20 CONT INUE
b 97 30  CONTINUE
c
- 98 DO 50 I=2,MFF4
o b 99 A(MFFY . 1)=0.0
2 100 DO 40 J=1.N
101 ACMEF Y D) =A(MFFT . T)+XN(J)
] ~ 102 XNC =XN ()X (D)
" 103 40  CONTINUE
. 104 50 CONTINUE
-~ C
i 105 DO 70 J=2,MFF{
" o 104 DO 40 TI={.MF
S 107 AT D =ACT+1 ., J-14)
108 60 LOMTIMUE
109 0 CONTINUE
iy - c
- . e e ,
. o’
) oyt
)1
\ \::
e
.
R R T A T P e e e e i e e e




lan LR AS S U dh b Tttt S i Sttt i ST A AR LRI LA SRS NCRRRE R
i T T R R PRSI I L
2 REAL X€109).Y(100).CC400) . E1(100) , aC40.11) XNCI00)  SUM. KETA
. 3 REAL CFOi0R) FV
4 INTEGER N, MS.MF.HFP{. MFF2. 1. J. 1Mt IFT, ICOEF . JCOEF
(j c CHARACTER=S ISEQ
5 DATA MS/t/ . MF/4/
c
&.:. c
o 6 PRINT . 'RUN:SEQ'
- 7 READ 1.ISEQ
8 11 FORMAT(SA1)
. 9 FRINT 11.ISEQ
! 19 g '
o c
11 CE=0.0
- 12 CL=0.0 -
" 13 CE1=0.0
= 14 CL1=0.0
15 CE2=0.0
16 CL2=0.0
- 17 CE3=0.0
- 18 CL3=0.0
: 19 DO 999 KK=1{,7
20 PRINT 33
o 21 33 FORMATC('0*)
- 22 IF(KK.EQ. 1) THEN
— 23 PRINT ,'SECTION--1"'
24 N=13
. 25 ENDIF
- c
" 26 IF(KK.EQ.2) THEN
27 FRINT , 'SECTION--2'
‘ 28 N=12
BN 29 ENDIF -
r c
30 IF(KK.EQ.3)THEN
31 PRINT ., 'SECTION--3'
- 32 N=14
< 33 ENDIF
- c
34 IF (KK.EQ.4) THEN
35 FRINT . 'SECTION--4'
. 34 N=21
.- 37 ENDIF
C
. 39 TFCKKLER.5) THEN
o 39 FRINT .'SECTION-~5'
- 40 N=1{2
a4 ENDIF
c
[ 42 IFCKK.EQ. &) THEN
.. A3 FRINT ,'SECTION--6'
* 44 N=11
a3 ENDIF
. c
- 46 IF(KK.EQ.7)THEN
- 47 PRINT .'SECTION-7'
48 N=13
49 ENDIF
- C '
< 50 PRINT ' X \&
54 IF (KK.EQ. 4 ) THEN
. 2 DO 3 I=1.N
e 53 3 READ . K1.Y(I) K2,X¢D)
¢ 5 TEMF =X (N)
55 TEMF2=Y (N)
56 ENDIF
o 57 IF (KK .NE. 1) THEN
o 58 X1 =TEMF1
i 59 Y1) =TEMF2
60 DO 4 I=2.N
o 61 4 READ .K1.Y(I).K2,X(I)
r' 62 TEMF 1 =X(N)
- 63 TEMF2=Y (M)
64 ENDIF
c
. 45 FRINT 4. (XD, Y (D), T=1.N)
: 56 t FORMAT(2X. F6.2.0X . F8.4)
n
47 IF (KK.EQ.1)THEN
(. 48 XF=9,0
o 57 =%y
7 CL5E
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Figure 4.

Typical changes in the pressure distribution over the smooth
cylinder as Reynolds number is varied.
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. -
[f FOR PEGREE OF 4 COEFFICIENTS ARE
- 0.1016BE 01  0,84749E-03 -0.95523E-03 -0.914176-05  0.2540SE-04
. o 0.02 1.0169
2 4.98 0.9944
- 10.03  0.9226
- o 14.97  0.7977
20.14  0.6139
20.014 0.46191%
n o 24.98  0.3992
. 30.03  0.1416 .
o 34.97  -0.1297 .
o 40.14 ~-0.4147
40.01  -0,4077
- 44.98  -0.6414
v o 50.03 -0.8722
[ .
i cos 1§ 0.1344Q
et SIN IS 00937
- -0.00
e o BETA IS 0.00048
u- b -
X SECTION--2
- o X Y
$0.03 ~-0.9828
. 54.97 -1.1068
- . - £0.14  -1.397S
- 60.01  -1.5055
- 64.98  -1,7802
o 70.03  -1.9043
74.97  -1.9986
80.14  -1.9990
: o 84.98 -1.9226
(“ 90.03  -1.7120
100.14  -1,4689
) L 100.01 -1.3358
N 0.120000E 02 0.890429E 03 0.,692692E 05 0.562675L 07 Q.47446530 09
-~ o —0.191140E 02  0.890429E 03  0.692692E 05  0.562675E 07  0.474613E 09

0.413487E 14 -0.144267€ 04 0.6926%92E 03 0.562467%E 07 0.474413E 07

0.413187E {1 0.362412E 13 ~0.1131649€ 06 0.5624675E 07 0.474613E 09

“ 0.4{3187E {1 6.369492E 13 O.336642E 15 -0.919925E 07 0.474653E 09

. 0.413187E 11 0.349112€E 13 0.336442E 15 0.312140€E 17 -Q.771955€ 09

o FOR DEGREE OF { COEFFICIENTS ARE

.. -0.10273E 0f -0.76215E-02
- - 50.03  -1.4086
- 54.97  ~1.4443
o 50.14  -1.4857
606.01  -1.4B47
" 44.98  -1.522
o o 76.03 -1.5610
g 74.97  -1.5987
80.14  ~—1.6381
o 84.98  -1.6750
S 90.03 -1.7135
R 100.14  -1.790S
N C 100.01 -1.7895
) COS IS  -0.14322
~ SIN IS -0.65558
o BETA IS  0.12594
[ ~ L
r- FOR DEGREE OF 2 COEFFICIENTS ARE
o 0.65178E 04 ~-0.21553E 00  ©.43655E€-02
- - 50.03 -0.8473
e o 54.97  -1,2038
L 40.14 —-1.5054
40.01  ~-{.4987
. o 64.98  -1.7247
- 70,03  -1.B79%
[ﬁ 74.97  ~1.9657
- o 80.14  ~1.9850

84.99 -1,9349
76.03 -1.8185
pRY o 100.14 -1.3722
Cwe 100,04 -1.,3797

o COS IS -0.16853

. SIN IS -0.69364

n CETA IS 0.00687
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"'\.- s . i A h L Bm ey o A N e
T 00T -
Ny - < .
, o 1020 1.7895
‘r" COS IS -0.14322
L bt SIN IS  -0.45558
.. o BETA IS 0.12594
‘_-'
<.
A &
FOR DEGREE OF 2 COEFFICIENTS ARE
g o 0.65178E 01 -0.21553E 00 0.13655E-02
~. . S0.03 -0.8473 -
o 54.97 -1.2038
0.4 -1,5054
. 60.01  -1.4987
N o 44.98  -1.7217
- 70.03  -1.8794
74.97  -1.9457
o 80.14  -1.9850
- 84.98 -1.9369
o 90.03 -1.8185
o o 100.14 -1,3722
. 100.01  -1,3797
R o COS IS5  -0.14853
e SIN IS -0.69364
-— L~
BETA IS 0.00687
= . -
o FOR DEGREE OF 3 COEFFICIENTS AKE
- 0.78889E 04 -0.27302E 00 ©.21441E-02 ~0.34343E-05
o o 50.03 -0.8289 :
[' 54.97 -1.2049
60.14  —-1.5159
o 60.01  -1.5090
- 44.98  -1.7330
- 76.03  -1.3859
N 74.97  -1.9654
" bt 80.14  —~1,9744
84.98 -1.9228
_ o 90.03  -1.8034
100.14  —-1,73809
X 100.01 ~1.3878
et COS IS -0.16879
- o SIN IS  -0.69263
- BETA 1S 0.00736
“
- ( FOR DEGREE OF 4 COEFFICIENTS ARE
: 0.13080E 02 -~0.57384E 00 0.85424E-02 -0.42585E-04 0.20077E-06
- ~  se.03 -0.8257 )
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A A Aro A i i = et G S b i St D R e o i i i o A SRS e

~ ARSI -1.728y
. P
= TI.8T .y,95%4

whord -1.7730
o 84.98  -1.9300
90.03  -1.8204
100,14 -1.3762
100.01  -1.384%

Ot

c

cor 1§ -0.1684

- SIN IS  -0.69372
e < BETA IS ©.009% :
\-::' -
&J SECTION--3

o X Y

100.04 -1.3358

-~ 104.98 -1 ,2379
. o 105.98 -1.0010
e 109.02  -0.74%90
110.03 -1.4297
o 112.02 -e.s58%0
-, 114,97  -1.2055
- 120.14  -1.0330
- o 120.01 -0.5638
124.98  -0.5517
. 130.03  -0.5475
- . o 134.97  -0.5494
o 140.14  -0.5974
< 140.01  -0.5796
~ 0.140000E 02  0.166729E 04  0.200835€ 04  0.244495E 08  0.30151{0E 10
- -0.1968B92E 02  0.146729E 04  0.200835E 06  0.24469S5E 08  0.304510E 10
- o 0.37S610E 12  -0.4135367E 04  0.200835E 06  0.244695E 08  0.301510E {0
r 0.375610E 12 0.472B67E 14 ~0.158507E 06  0.244675E 08  0.301510F 10
0.375610E 12 0.472867E 14  0.601262E 16 ~0.1B7749E 08  0.301510E 10
o 0.375610E 12 0.472867E 14 0.601262E 16  O0.7716647E 18  -0.225018E 10
- FOR DEGREE OF 1 COEFFICIENTS ARE
. (&

-0.28444E 0  0.16890E-0f
. o 100.01 -1.1572
104.98  -1.0733
- 105.98  -1.0564
N 109.02  -1.0051

“  410.63 -0.9880
142.02  -0.9544
.. O 114.97  -0.9044

- 120.14 -0.8172
- 120.09  -0.8194
C 124.98 -0.7355

130.03  -0.6502

) 134.97 ~0.5668
- o 140.14  -0.4794
. 140.01 -0.4816

o cos IS 0.12839
o SIN IS  -0.24947
- e BETA IS 0.04593
.--. L
o FOR DEGREE OF 2 COEFFICIENTS ARE
bt -0.10564E 02  0.14565E 00 -0.53097£-03
S « 100.04  -1.308f
o 104.98  -1.1252
o 105.98  -1.0915

« 109.02 -0.9958
196,03  -0.9661

. 142,02 -0.910%
o o 114.97  -0.8368
- . 120,14  -0.7291
: " 120.0%  -0.7315

« 124.98  -0.4541

e 130.03  -0.5023
“ 134,97 -0.5779
L_ o 140.14  -0.5801
140.01  -0.5797

- COS IS 0.12434
.‘\. ~
o SIN IS -0.74450
- -
EETA IS 0.04394
f
ol ~-
FOR DEGFEE OF 3 COEFFICIENTS ARE
N S I RS ‘...'
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v.zavay

BETA IS 9.04593

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.10364E 02 9.14565E 00 -0.52097€-03

100.01 -1.3081
104.989 -1.4252
105.98 -1.0945
109.02 ~0.9958
110.93 =0.94661
112,02 -0.9109
114.97 ~0.8348
120.14 -0.72914
120,01 =-0.7315
124,98 -0.6541
130.03 -0.6023
134.97 -0.5779
140.14 -0.5801
140.01 ~0.5797

cos IS 0.12434

SIN IS ~0.24458
BETA IS 0.04394

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.39924E 01 -0.1435SE-0§ 0.75819€-03 -0.343892E-05

100.04 -1.2840
104.98 -1.1245
105.98 -1.0%07
109.02 -1.0012
110.03 -0.9729
112.02 -0.9194
114.97 ~0.8464
120.14 -0.7357
120.04 -0.7382
124.98 -0.6557
130.03 -0.5988
134.97 -0.5718
140.14 -0.5768
140.01 -0.5762

cos 1S 0.12432
SIN IS =-0.24459
BETA IS 0.04833

FOR DEGREE OF 4 COEFFICIENTS ARE

~0.28856E 01 ~0.52032£-02 0.50180E~-04 0.38284E-05

100.01 ~1.2748
104.98 -1.4232
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L am e am

v

L
, 8y b

i 2

. e
199,02
140,03
12,02
193,97
129,44
120,014
124.98
130,03
134, 97
140.14
140,01

SECTION
X

140.01
144,98
150.03
134.97
160.14
160.04
164.98
170.03
174.97
1680.14
180.04
184.98
190.03
194,97
200.14
200,04
204.98
210.03
214,97
220.14
220.01

0.21
~0.11
0.49
0.4%
0.49
0.4y

FOR DEG

140,04
144.98
150.03
154,97
160.14
160.01
164.98
170.03
174.97
180.14
180.01
184.98
190.03
194.97
200.14
200,01
204 .98
210.03
214,97
220.14
220.01

R BV A T
-1.9055
-G.9771%
~0.9236
~0.3487
-0.7338
~0.7364
-0.6492
-0.5900
-0.5660
-0.583%
-0.5021

cos IS 0.12385
SIN IS -0.2441414

BETA 1§ 0.05379

--4
\
-0.5796
-0.5646
~0.5444
-6.5629
~0.5654
-0.5%548
-0.5363
-0.5312
-0.5278
-0.5394
-0.5227
-6.5301
-0.5312
-0.5341
-0.5730
-0.5173
-0.5707
-9.5545
-0.5622
-0.5778
~0.5343

0000E 02 0.382033E 04
5171E 02 0.382053E 04
APPAC 13 =0.209444€ 04
4994E 13 0.973240E 15
4994E 13 0.973240E 15
4994€ 13 Q.973249€ {5

REE OF 1§ COEFFICIENTS ARE
-0.56089E 00 0.68452E-04

-0.5513
-0.5510
-0.5506
-0.5503
~0.5499
-0.5499
~0.5496
~0.5492
-0.5489
-0.5486
-0.5486
~0.5482
-0.547%
-0.5475
-0.5472
-0.5472
-0.5449
-0.5465
-0.5462
-0.5458
~-0.5458

cos 1S 0.35259
SIN IS -0.00044

BETA IS 0.00040

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.12688E 01 0.80077£-02
-0.57561
-0.5673
~0.5574
-0.5528
~-9.5470
-0.547¢
-0.5424
-0.5391
~0.5348

0.707601E 06
0.707601E 06
0.7074601E 06
-0.387896L 06
0.193572E 18
0.193572E 18

~0.24{857E--04

0.133284E
0.13328B4E
0.133204L
0.1332864€
~0.730842E
©¢.388954€

09
09
o7
09
08
20

0.255026E
0.253026E
0.25%006F
0.255026E
0.2535026E
~0.13991%E

i1
it
i
i
i1
11
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Tia.ve TI-Y 1117
150003 . Ldle

1L -9,5486
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-t ® - -

o v~ {33.98 -0.5482
{L 190.03  -0.5479
- o 194.97 ~0.5475

200.14  -0.5472

200.01 -0.5472

.o, _  204.98  ~0.5469
. 210.03 -0.5445
. 214,97  -0.5462

o 220.14 -0.%458
220.01  -0.5458

‘ o cos IS 0.3525¢9
SIN IS ~0.00044

. ~ BETA IS 0.00040
I I...
) -'\ [
FOR DEGREE OF 2 COEFFICIENTS ARE
- ~ -0.12488E 01  0.BOOT7E-02 -0.21857E-04
| o 140.0%  -0.574%
144.98 ~0.5673
150.03 -0.5594
RS o 154.97 -0.5528
-~ 160.14  -0.5470
- 160.01  -0.547%
o 164.98  -0.542¢
. 170.03 -0.539%
. . 174.97 -0.5368
. o 180.14 -0.5354
. 180.01  -0.5356
184.98 -6.5354
196.03  -0.5344
.. ~ 194.97 -0.9384 .
W 200.14 -0.%415
t 200.01 -0.5415
~  204.98 -6.5457
210.03  -0.5544
. o 214.97 -0.5574
o 220.14 -0.5652
- 220.01  -0.5650
“ cos IS 6.3522
- SIN IS -0.00088
L3
Des BETA IS 0.00026
C
. ' ¢ FOR DEGREE OF 3 COEFFICIENTS ARE
- ~0.13458E 01 0.93171E-02 -0.29193E-64  0.13547E-07
) C ja0.01 -0.5764
e 144.98 -0.5673
o L 150.03 -0.5593
) 154.97 -0.5524
160.14 -0.5468
. 160.01  -0.5469
N ' 164.98  -0.5424
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180.44
130,04
184.°8
190.03
194.97
200.14
200,014
204,98
210.03
214,97
220.14
220.01%

~-0.5356
-0.5355
-0.5365
-0.5386
~0.5448
-0.5447
-0.3459
-0.5542
-0.5574
-0.5650
-0.54648

cos IS
SIN IS
BETA IS

0.35123
0.00087
0.00027

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.10692E 0Of

140.01 -0.5811
144.98 ~-0.5693
150.03 -0.5592
154.97 -6.3510
160.14 ~-0.5444
160.01 -0.5445
164.98 -0.5399
170.03 -0.5366
174.97 -0.5350
180.14 -0.5348
180.01 -6.5348
184.98 -0.5358
190.03 -9.5379
194.97 ~0.5409
200.14 -0.5448
200.04 -0.35446
204.98 -0.5488
210.03 -0.5532
214,97 -0,3575
220.144 -0.5616
220.01 -0.5615
cos 1S
SIN IS
BETA IS
SECTION--5
X
220.014 -0.5343
224,98 -0.3797
230.03 -0,5639
234.97 -0.5809%
240.14 -0.6122
240 .04 -0.5467
244,98 ~0.60%9
250.03 -0.3984
254.9%7 -0.7184
253.99 -0.9475
260.14 -1.3849
260.01 ~1.1545
0.120000€E 02
-0.881790E 04
0.105290E 14
0.105270€ 14
Q.105270E 14

0.105290F 14

FOR DEGREE OF

22¢.04
224.98
230.03
234.97
240.14
240.01
244,99
250.03
254,97
2¢R.78
260.14
260.04

-0.35781E~02

0.35132
0.006071

0.00028

0.291925€

]
-0

0.
0.
0.

0.29297E 04

-0.3844
-0.4593
~0.5354
-0.6093
-9.6877
-0.6857
-0.7606
-0.8366
-0.9144
-0.975
-0.9889
-0.9870

cos 18

SIN IS

. 291925E
L247733E
259830E
259830€E
259830E

04
04
04
16
16
16

{ COEFFICIENTS ARE

-0.15044E-01

0,10482

0.21n942

0.13497E-

0.712305E
0.712305E
0.712305€
~0.539224€
0.642874E
0.642874E

03

06
[o2.3
c2.3
06
i8
18

-0.79924E-04

0.1743417E 09
0.474347E 09
0.474317E 09
0.174317E 09
-0.133720E 0%
Q. 159460 21

L)
L}
Y.

0.13970€E-08

0.427846E
0.427896E
0.427816E
0.427816E
0.,427016E
-0.333502K
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- o 0.120000E 02 0.291925E 04 0.712305E 06 0.174347€ 09 0.427846E 11
o -0.881790E 09 0.291925€ 04 0.712305E 04 0.174317E 09 0.427816E 14
o 0.105290E 14 -0.217733E 04 0.712305E 06 0.174317E 09 0.427816E 114
e o 0.105290E 14 0.259830E 14 -0.539224E 06 0.174317E 09 O.ADTIRIAF 19
0.105290€ 14 0.259930E 14 0.642874E 18 -0.133920E 09 0D.427094E 11
0.105290E 14 0.259830E 14 0.642874E 18 0.159440E 21  ~0.333502€ 14
-
b FOR DEGREE OF 1 COEFFICIENTS ARE .
o 0.29297E 01 -0.150464E-01
= 220.01  -0.3844
I C 224.98  -0.4593
™~ 230.03  -0.5354

234.97  -0.4098

o 240.14  -0.4877

- v 240.01  -0.48%7
O 244.98 -0.7606
o 250.03 -0.8344
254.97  -0.9114
258.98 -0.9715

o 260.14 -0.9889
2460.04 ~0.9870

o cos IS 0.10682
SIN IS 0.20942

- BETA IS 0.036448
-~

FOR DEGREE OF 2 COEFFICIENTS ARE )
b -0.39423E 02 0.33391E 00 -~0.72174E-03
o 220.01 =0.5935

224.98 -0.5322

230.03 ~0.5044
o 234.97 -0.5128

240.14 -0.5593
240.01  -0.5577
244.98 -0.6379
~ 250.03 -0.7558

254.97  -0.9049
L 258.98 -~1.0554

260.14  ~4.1027
260.01  -1.0973

d cos IS 0.10285
. SIN IS 0.19823
BETA IS 0.01914
-
o FOR DEGREE OF 3 COEFFICIENTS ARE
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C o aam -o..mm0
-2 JIALFB -0l 8530
r C  S39.03  -0.5043
. 234.97  -9.4958

239,14 -9.5307

. 240.01  -0.5292
\ - 244,78 -0.6060
(T 250.03 -0.7307
o 2594.97  -0.9004
“ 253.98 -1.0744

260.14 -1.1310

o 260.01  -1.124S
" cos 1§ 0.10216 .
e

bt SIN IS 0.19562
KN o BETA IS 0.02013
F-
D)

%  FOR DEGREE OF 4 COEFFICIENTS ARE
-
o o ~0.85208E 01 -0.16731E-01  0.33092E-03  0.61200E-06 ~0.4477BE-08
L]

220.01 -0.6264

o 224.98  -0.5503 -

230.03 -0.5073 -
. 234.97 -0.5014
3 240.14 -0.5363
- - % 240.01 -0.5349
244 .99 -0.6100
250.03  -0.7321

- . Y 254.97 -0.899%
- 258.98 -1.0713
- o 260.14  -1.1275
260.01  —-1.121
- o cos IS 0.10232
{ SIN IS  0.19599
] hd BETA IS 0.0225%
e -
SECTION--6
d X Y
. 260.01 -1.1545
: o 264.98  -1.5054
270.03  -1.7206
274.97  -1.9735
- o 280.01 -2.0539
- 290.03  -1.9826

. 294.97 ~1.8565
’ < 300.14 =1.6905
300.01 ~1.6266

- e 304.98 ~1.4154
. o 310.03 -1.0917

0.110000E 02 0.315016E 04 0.905094E 04 0.2460884E 09

0.754336E 11

“ -0.180712€ 02 0.315016E 04 0.9050%6E 06 0.2608B4E 09 0.754336E 114

L. 0.248777E 14 ~0.514959€ 04 0,.995094E 06 0.2/0BQ6E 09 0. 7343368 14
S 0.248777F 14 0.636378E 14 - 0.140303F 07 0.260BULE 07 0.754336L 19
e C 0.210777E 14 0.636378BE 16 0.185636E 19 ~0.426629L 09 0.734334E 11
T 0.218777E 14 0.636378E 16 0.185636E 19 0.542992€ 21 -0.123064C 92

R . FOR DEGREE OF ¢ COEFFICIENTS ARE

v ~0.21B47E 04  0.18920E-02
“ 260.01  -1.6927
264.98  -1.6833
. N 270.03 -1.6738
- 274,97  -1.6644
e 260,01 ~-1.6549
- 290.03  -1.,6359
294,97 -1.6246
-, 300.14 -1.6148
e W 300.01  -1.,6170
- ' 304.98 ~1,6076

310.03 -1.5981

. - cos 1S -0.17717
[ . SIN IS 0.67265
.
BETA TS 0.11669
N _ FOF DFCHEE OF 2 COCFFICIENTS ARE
0.12129E 03 -0.86767F 00  0.15757E-00
~

’ 240,04 ~1.158%
- 2837 1,489
270,03 -4, Tan>
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0.218777E 14 0.636378BE 16 -0.148303€° 07 N.26L08R6E 0? GOTTATIAL oA
o Q.213777E 14 V.a3437CE 14 Q.185534E 19 Q. 426a27E GLTBALIL v

0.218777€ 14 0.436373E 16 0.185436E 19 Q.%A2992E 24 —0.121064t W
_ FOR DEGREE OF 1 COEFFICIENTS ARE
-0.21847€ 01 0.18920E-02

260.01  -1.6927
264.98  -1.6833

_ 270.03 -1.6738
274,97  -1.6644
280.01  -1.6549

‘ o 290.03  ~-1.6359
, 294.97  -1.6246 .
’ 300.14 ~1.6168 -
o  300.01 -1.6170
304.98 -1.6076
K 310.03  -4.5984
N -
g Cos IS -0.17717
o SIN IS 0.67265
’
) BETA IS  0.11669
.
. FOR DEGREE OF 2 COEFFICIENTS ARE
- 0.12129E 03 -0.86767E 00  0.1S259E~02
[
> 260.01  ~1.158%
. 264.98  ~1.4891
- . . 270.03  ~1.7482
. 274.97  ~4.9263
. 280.01 ~2.0313
_ 290.03  -~2.0099

294.97 ~1.8865
. 300.14 ~-1.6777
- 300.014 ~1.6839

“  304.98  ~1.4082
310.03  ~1.0509
-~ COs IS -0.188i4
SIN 1S 0.71507
~
EETA IS 0.00132
' [
- _ FOR DEGREE OF 3 COEFFICIENTS ARE
. 0.86534E 02 -0.49445E 00 0.19226E-03  0.15855€~05

[ ¢

i
c

260.014 -1.1599
264.98 -1.4867
270.03 -1.7453
274.97 -1.9254
280.01 -2.0337
o 290.03 -2.0178
294.97 -1.8944
300.14 -1.6819
300.01 -1.6883

- 304.98 -1.4045
{
{
’
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. COS IS -G iERnT
o SIN IS 0.71557

BETA IS 6.00198
[

" FOR DEGREE OF 4 COEFFICIENTS ARE
0.83888E 02 -0.53440F 00 0.81080E-03 -0.80930E-96 ©.29233L-78

260.01  ~1.1637 .
264.98  -1.4854 .
© 270.03  -1.7414
274,97 ~1.9214
280.01  -2.0305
¢ 290.03  -2.0189
294.97  ~1.8972
300.14  ~1.6850

o  300.0%  ~1.4914
304.98  ~1.4059
310.03  ~1.0297
.
€COs IS -0.18833
o SIN 1S 0.71528
> BETA IS 0.00256
L ¥
* % secTion-7

x Y

o 310,03 -1.0917
314.97  -0.8182
320.14  -0.5099

o 320.01  -0.4734 -
324.98  ~0.2023

330.03  0.1129

334.97  0.3500

©  340.14  0.5774
340.01 0.5977
o 34498 0.767%
350.03  0.9074
354.97  0.9903
o 360.14  1.0239

0.130000E 02 0.434540E 04 0.145549€ 07 0.498522E 09 0.164303E 12
- .223120€ 09 0.434540E 04 0.145549E 07 0.488522E 09 0.164303€ 12
0.553721E 14 0.880003E 03 0.145549€ 07 0.4885228 09 0.164303€E 12
0.553721E 14 0.186986E 17 0.339343E 04 0.488522E 09 0.164303E 12
-~ Q.353721E 14 0.1869B6E 17 0.632692E 19 0.128673E 09 0.164303E 12
0.553724E 14 0.184996E 17 0.632692€E 19 0.214499C 22 0.481807C 11

¢ FOR DEGREE OF {1 COEFFICIENTS ARE
-0.14801E 02 0.44792E~01

Y 310.03  -9.9137
314.97  -0.6925
O 320,14 -0.4609
320.01  -0.4667
324.98  -0.2441
C 330.03  -6.0179
334,97  0.2034
340.14 0.4349
o  340.01  0.429%

344,98 0.6517
350.03  0.8780
o 354.97 1.0992
360.14 1.3308
w cos IS 0.10803
SIN IS 0.02639

BETA IS 0.02356

CD = 0.48400
CL = -0.00838
FOF DFLRECE NF 2 COCFFICTENTS ARE

-0.57091E 02 0.29739F 00 -0.37791E-03

310.03 -1.05%4
314,97 ~0.7549
Itn.14 -0.4556
320,01 -0.4627
324.68 -0.1738
339,03 V. 0605

334,97 D204

- s - e
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o 330.03 -0.0179
A3N,77 V. 2039
34D 14 0.4349
) a0, 0 0.4251
- 744,98 V.6517
350.53 0.07380
1 I54.97 1.0992

340.14 1.3308
. €0l I3 0.10803
SIN IS 0.02639
BETA 1S 0.023546

~
. Ch =  0.48400
CL = -0.00838
~  FOR DEGREE OF 2 COEFFICIENTS ARE
_ -0.57091E 02 0.29789E 00 -0.37791£~-03
3t0.03 -1.0596
314,97  ~0.7549
320.14 ~0.4556
320.04 -0.4629
N 324.98 -0.1938
330.03 0.0605
- 334.97 0.2906
. . 340.14 0.5117
- 340.01 0.5044
344.98 0.7003
350.03 0.8783
354,97 1.6338
360.14 1.4767 -
- cos IS 0.11202
o SIN 1S 0.02433
KETA IS 0.00576
> CD = 0.44788
" CL = -0.009565
FOR DEGREE OF 3 COEFFICIENTS ARE
-

-0.57794E 02 0.16100E 00 Q.45920E-03 ~-0.12577E-05

310.03 -1.2211
~ 314.97 -0.8282
320.14 -0.4552
. 320.01  -0.4640
- 324.98 -0.142%
330.03 0.14614

w . 324.97  0.3893
- 340.14 0.6017




SLLel
TEaL07
2000

DETA IS

FOR DEGREE OF 4

0.00319

- Ch = 0.47242

CL = ~-0.01288

COEFFICIENTS ARE

0.22222E 02 -~0.24545E 00 0.51577€-04 0.35096E-05 -0.4&1454E-08
310.03 -1.1055
314.97 -0.7833
320.14 ~0.4655
320.01 ~0.4733
324.98 -0.1832
330.03 9.0901 -
334.97 ©0.3335 -
340.14 0.5588
346.01 0.5535
344.93 0.7392
350.03 0.8924
354.97 1.0032
360.14 1.07446
cos IS 0.11429
SIN IS 0.02347
BETA IS 0.00134
cp = 0.46724
CL = -0.01347
END OF RUN:SEQ 94:5
EXEC = 1.56 SU
STATEMENTS EXECUTED= 18717
CORE USAGE OBJECT CODE= 14320 BYTES.ARRAY AREA= 3460 RYTES.TOTAL AREA AVAILARLE=
DIAGNOSTICS NUMBER OF ERRORS= ©. NUMERER OF WARNINGS= 0. NUMBER OF EXTLNZIW
END OF JOR MUS.OR CODE=MEG1 000 AT O0BHS7M FRI JUN 14. 1985 EXECUTE TIME 2.8 SERVICE uil:

420 CARDS READ

1372 LINES FRINTED

O CARDS FUNCHED O TAFE MOUNTS O DISK MO
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114.86
119.97
119.93
124,94
127,90
134.86
139.97
139.98

[}
SECTION
X
132.98
144,94
149.90
154.86
159.97
159.98
164.94
169.90
174.386
129.97
179.98
i84.74
189.90
194,86
199.97
199.98
204.94
209.90
214.36
219.97
219.98

0.
-0.2
Q.49
0.49
0.49
0.49

FOR DEG

139.99
144.74
149.90
154.86
159.97
159.98
164.94

-1.0178
-0.9899
-0.9899
-0.9739
-0.973%
-0.9937
-1.0448
-1.0419

cos IS 0.17212
SIN IS -0.30329
BETA IS 0.0014%

~-4
Y

-1.0148
-0.9645 -
-1.0216 N
-1.1005
-1.0969
-0.99806
-1.022
-1.04674
-1.0319
~4.1049
~0.98414
-0.9947
-1.0729
-1.1010
~1.0656
-1.0812
-1.0259%
-1.0974
-1.0353
-1.0449
-1.0223

0000E 62 0.301858E 04
PSO%E 02 0.381858E 04
3T63E 43 ~0.399675E 04
3763€E 13 0.970354E 15
3763E 13 0.970354E {5
3763€ 13 0.970354E 15

REE OF 1 COEFFICIENTS ARE
~0.94848BE 00 -0,42127£-03

-1.0276
-1.0297
-4.0348
-1.0339
~1.0364
-1.03561
-1.0382

0.7046883E 04
0.7046883E 06
0.706B83E 06
-0.740670E 06
9.192907€ 18
0.192907E 18

0.133085E
0.13308SE
0.133085E
0.133085E
~0.139565E
Q.387435€

09
09
0?
09
09
20

0.254545E
0.254515E
0.254545E
0.254515E
0.254515E
~0.267976E

i1
11
i
19
it
i1




FOR DEG

99.98
104.94
169.99
110.98
114.94
119.97

" 119.98
124.94
129.90
134.86
139.97
139.98

FOR DEG

99.98
104.94
109.90
110.98
114.86
117.97
119.99
124.94
129.90
134.86
139.97
139.98

FOR DEG

99.98
104.74
109.90
110.98

114.86
112.97
119.93
124,94
127.90
134.80
139.97
139.98

<]

SECTION-

X
139.98
144,94
147.%0
153,04

59,97
159,98
164,94
1462.70

REE OF 2 COEFFICIENTS ARE
-0.48100E 01 0.61052E-01 -0.24345E-03

-1.1396
~1.0842
~1.0408 .
-1.0329 -~
-1.0094
-0.9895
-0.9895
-0.9824
-0.9873
-1.0042
-1.0341
~-1.0342

Ccos 1S 0.172648
SIN IS ~0.30366

BETA IS 0.,00083

REE OF 3 COEFFICIENTS ARE
-9.38873€ Of 0.37557E-09 -0.45455E-04 -0.55213E-04

-1.1385
-1.0847
-i.0447
-1.0338
~1.0099
-0.9892
-0.9892
-0.9843
-0.9059
-1.0033
~1.0354
-1.06352

cos IS 0.17264
SIN IS -0.30342
BETA IS 0.00094

REE OF 4 COEFFICIENTS ARE
0.102°7E 0f -0.45220E-01 -0.44527€-04 0.51770E-05

-1.1226
-1.0876
-1.0545
-1.0438

-1.0178
-0.9879
-0.9899
-0.9739
~0.9733
-0.9937
-1.0418
-1.0419

cos Is 0.47212
SIN IS -0.30329
BETA IS 0.00149

-1.0118
~0.7665
-1.0216
-1.100%
-1.0967
-0.999
-1.0224
-1.047%4

-0.23626E-07




89.90 -1.1848
94.86 -1.1058
79.97 -1.0307
99.98 -1.0306

0

SECTION

X
99.98
104.94
109.90
110.99
114,96
119.97
119.98
124.94
129.90
134.86
139.97
139.98

cos IS
SIN 1S
BETA IS

--3
Y
-1.1592
-1.0613
~1.0598
-0.9990
-1.0265
-1.0155
-0.94468
~0.9470
-1.028%
-1.0427
-1.0396
-1.0118

0.120000E 02

-0.12
0.34
0.34
0.34

3279€ 02

-9.13842
-0.50141
0.01854

0.145026E 04
0.1450246E 04

4798E 12 ~0.148600E 04

47938E 12
4798E 12

0.344798E 12

FOR DEGREE OF

?9.98
104.94
109.90
110.98
i14.86
119.97
119.98
124.94
129.90
134.86
139.97
137.98

~0.12457E ot

-1.0685
-1.0587
-1.0489
~1.0448
-1.0391

=1.02914

-1.0290
-1.0193
-1.0095
-0.9997
-90.9896
-0.9896

cos 18
SIN 1S

BETA IS

0.438924E 14
0.438924E 14
©0.438924E 14

1 COEFFICIENTS ARE

0.19725€-02

0.17444
-0.30566
0.00236

0.177241E
0.177241E
0.177244E
-0.181207E
6.5463641E
8.563661E

»

06
06
06
[62.3
16
‘6

e o o an
T ——————re

0.218985E o8
0.21898SE o8
0.2187385€ 08
0.21878%E 08
~0.223476E 08
0.729724E 18 -

OO O

ISR

EPa et At M gt St A S i e N

LD273414E 40
L273494E 10
L273414E 10
2734148 410
L273444E 10
278617 10
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L
<
[ 57.97 -1.0324
$7.98 -1.0985
64.74 -1.2318
[ 69.90 -4.,3227
74.86 -1.3714
79.98 -§.3?7272
[ 84,94 -1{.3398
89.90 -1.2604 .
94.86 -§.1381 -
[ 99.97 -0.9681
99.98 ~-0.9677
< cos IS -0.13703
SIN IS -0.50633
[
BETA IS 0.01952
[ @
FOR DEGREE OF 3 COEFFICIENTS ARE
. -
0.97064E 01 -0.3BB62E 00 0.44D35F-02 ~0.161100-048
- 46,02 -0.3797
54.846 -0.94600
57.97 -{.0949
- 59.98 -1.1652
64,94 -1.2876
69.90 -1.3448
[ 74.86 -1.3545
79.99 -1.3249
094.94 ~1.2606 B
o 8?.%0 -1.1845
94.86 ~1.1045
99.97 -1.0305%
' 99.98 -1.0304
- cos IS -0.13838
Lo
SIN IS -0.50137
o LETA IS 0.014606
FOR DEGREE OF 4 COEFFICIENTS ARE
- 0.10546%9E 02 =~0.43729€E 00 0.54259E-02 -0.25058E-04 0.29297E-07
46.02 -0.3749
(@) 54.86 -9.9630
57.97 -1.0979
59.98 -1.1677
C 64.94 -1.2894
69.90 -1.3457
74.86 -1.3524
(& 79.98 -1.31%0
84.94 -§.2595
Y]
<
[ 89.90 -1.1848
94.86 -1.1058
?9.97 -1.0307
. 99.98 -1.0306
cos IS -0.13842
-
SIN IS ~0.50141
(. KETA IS 0.01854
[¢]
SECTION--3
X Y
- 97.78 -1.1592
104.94 -1.0613
109.90 -1.6598
~ 110.98 -0.9990
114,036 -1.02546
ty,.927 -1.0198
- 119.93 ~0.9668
124,74 -0.9470
ir?.90 -1.0286
- 134.8s -1.0427
139.97 -1.0396
110 94 -1.0118
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(&
N HETA IS 0.00025
. ©
SECTION--2
X Y
i o 46.02 ~0.4990
54.86 -0.7520 N
. 57.97 -0.983%
o 59.98  ~1.2173
64.94 -1.3158
R 69.90  ~1.4323
N o 74.86 ~1.5115
: 79.98  ~1.3517
84.94 -1.1756
o 89.90 ~1.0910
» 94.86 -1.0404
v 99.97 -0.9913
- o 99.98 -1.4592
* 0.130000E 02 0.978159E 03 0.774748E 05 0.64111BE 07 0.549904E 09
. o -0.145206E 02 ©.978159€ 03 0.774748E 05 0.641118E 07 ©.549904E ©9
2 0.485342E 11 -0.111270E 04 0.774748E 05 0.641148E 07 0.549904E 09
= ©.485312E 11 0.437974E 13  -0.888241E 05 0.641118E 07 0.549904E 09
o 0.485312E 14 0.437974E 13 0.402184E 15 -0.735235E 07 0.549904E 09
0.485312E 14 0.437974E 13 0.402184E 15 0.374366E 17  -0.627822E 0%
. « FOR DEGREE OF 1 COEFFICIENTS ARE
~0.72622E 00 -~0.51931E-02
L %7
46.02 -0.9652
‘. 54.86 ~1.0114 .
I < 57.97 ~1.0273
59.98  ~1.0377
64.94  -1.,0435
. o 69.90  ~1.0892
. 74.86 ~1.1450
. 79.98  ~1.1416
. 04.94  ~1.1673
89.90  ~1.1934
. 94.86 -1.2188
. < 99.97 -1.2454
' 99.98 -1.2454
o COS IS -0.13496
B SIN IS -0.48246
A “
e - BETA IS 0.07416
[
_- FOR DEGREE OF 2 COEFFICIENTS ARE
i C
0.394639E 01 -0.13433E 00 ©.86021E-03
) o 46.02 -0.496%
: 54.06  -0.9145 i B . ; .
- i
!
” ’
< '
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-
«
[ i9.98 0.6285

24,94 0.4565
29.90 0.2579

o 34,85  0.032%
35.97  -0.2274
46,02 -~0.5720
-
COs IS  6.172%4
o SIN IS 0.02664
FETA IS 0.0022t
“«

- FOR DEGRELE OF 3 COLIFICIENTS ARL

0.10004E 01 0.75144E-02 ~0.15730E-02 0.15039E-04

«
-0.02  1.0003
4.94 1.0010

o 9.90  0.9352 .
14.84  0.8141 -
19.97  0.6429

o 19.98  0.6426

24.94  0.4427
. 29.96  0.2208
o 34.86  -0.0421
39.97  -0.2520 i
46.02  -0.5195

—
CoS IS5 9.17242

o SIN IS 0.02532 -
BETA IS ©.00067

-

o FOR DEGREE OF 4 COEFFICIENTS ARE

0.10203E 0f ~0.79133E-02 Q.75507E-04 -0,418346E-04 0.61524E-046

-0.02  1.0204
4.94  0.9783
o 9.90  0.9146

14.86  0.842%
19.97  0.6570
o 19.98  0.6566
24.94  0.4589
27.90  0.2245
. 34.86 -0.0276
39.97  -0.2767
46.02  -0.5021

L

cos 1S 0.17053
(@ SIN IS 0.02458
<
-
[ BETA IS 9,00023
. ©

SECTION--2
X

“ 46.02 ~0.49%0

54.86 -0.7520
57.97  -0.983%
o 59.98  ~1.2173
64.94  -1.3158
69.90  -1.4323

o 74.86 -1.5119
79.99  -1.3517
84.94 -1 1756
o 49.90  -1.0710

74.86 ~1.0404
99.97 -0.9913

o 99.98  -1.1S9%2

QL0000 O O, 277189 04 O,272474001 0% Dot ¢ 0.,.0A9R048 O

. ~0.14% 00cE 02 0.7 /YL 03 0. /7747440 ub Voadtiig oy GLNANRONT e

¢.A485342C 34 ~Q.114270E 04 0.774743€ 05 0,644 110E a7 0.549904E 09

IO L L LR K| 0. AT797AC 13 -0 8OADAIE 05 D.685193F 0T N TAVONAE 09

- 0.485312F 11 0,A379746 13 0.,4071341 45 LUPEE2ANE 07 L hAeeOdE D
0.43%310E 1 O A3T9TAE 13 DA 1T [N N s Taral w |
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~ RUN: SE@
RN 139:5
, o e
' )
: SECTION~-1
, 'i; o X Y ,
|- -0.02 1.0166 .
AL 4.94 0.9856
. ' 9.90 0.9199
Do 14.86 0.7998
A 19.97 0.6315
v, - 19.98 0.6738
P 24.94 0.4734
29.90 0.2241
- 34.86 -0.0245
o 39.97  -0.2854
, e 46.02 -0.4990
o o
. _ 0.110000F 02 0.245320E 03 0.758791E 04
. ©.491599E 01 0.243320E 03°  0.758794E 04
boe - 0.406637€ 09 0.352000€ 02 0.758771E 04
ot 0.400437€ 09 0.164652E 11  -0.23595SE 03
Nt 0.400437E 09 0.164652E 14 0.6927460E 12
I - . ©.400437€ 09 0.184652E 14 0.692760E 12
- FOR DEGREE OF { COEFFICIENTS ARE
Lo L &
Y 0.12311E 01 -0.35143E-01
N
A - -0.02 1.2318
' 4.94 1.0574
o . 9.90 0.8830
r ‘ < 14.86 0.708s
. 19.97 0.%289
19.98 0.5284
“ 24.94 0.3544
T 29.90 0.1797
. 34.86 0.0053
3 < 39.97  -0.1744
46.02  -0.3871%
' o cos 1Is 0.16855
i SIN IS 0.02508
v BETA IS 0.01497
.". o
T FOR DEGREE OF 2 COEFFICIENTS ARE
(&
- ©.1050BE 01 -0.10293E~01 -0.54267C-03
. < -0.02 1.0510
- 4.94 0.9847
9.90 0.8957
. < 14.86 0.7780
. 19.97 0.6288
- {
- !
.. '
.I
-
.'\ ]
d
l’.
N
-
[
..~. q' -Q‘ -‘. ‘I".{.'-.‘.'- -).‘.....- .-‘ '~ .‘ .. .u.\.w“‘-‘ ".‘.- .‘.':. .‘ ~‘ .q‘ ;‘.'.u‘ .-. ._. '...‘_‘. ';'-.
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0.266238E
0.2656238E
0.266238E
0.266238E
-0.405198E
0.296543E

06
06
04
06
o3
14

0.100778€
0.1007781
0.100770E
0.100778E
0.100773E
~0.238418E

o8
09
21]
o8
08
07




XFi=XL/57.3

ELSE
XFi=XF/57.3
ENDIF
307 T1=C4 (1) #(-COS(XF1))
o 308 TB1=SIN(XF{)~(XF{%COS(XF1))
ﬂ 309 T2=T4+(CI1(2)#TBY)
0 310 IF(J.EQ.2)THEN -
. o 314 TTS=0.5%T2
X 312 ELSE
. ., 313 TB2=(2. #XF{ ) #SIN(XF1)
S o 314 TE3=TR2 1 ( (2, ~CXFI¥ R IXCOSIXF{))
N 315 T3-T200CHCI T
, v 316 ENDIF
o 317 IF{J.EQ.3)THEN
318 TT5=0.5%T3
- 319 ENDIF
f. - 320 IFCCJ.NE.2) .AND. (J.NE.3))THEN
.- 324 TBA=( (3. w(XFi¥%2)) -6, )RITNIXF{)
‘ . 322 TEBS=THA+(((6.#XF1)=(XF{%%3) ) %COS(XF1))
. o 323 T4=T3+(C1(4)uTES)
SN 324 ENDIF
RN 325 IF(J.EQ.4>THEN
N . o 326 TTS=0.5%T4
327 ENDIF
328 IF(J.EQ.5) THEN
Vot . - 329 TS=(4 #(XF1au3))-(24 #XF{)INSIN(YF)
S 330 TO=C(XFiand) (42 n(XFIx%2))+24 . )sCOS(XF1)
o 334 T7=(TS5-T6IKCI(5)
- o 332 T8=T4+7T7
333 TTS=0.5%T8
.. 334 ENDIF .
S o 335 IF(I.EQ.1)THEN
(‘ 336 SUH2=TTS
i3 ENDIF
é o 338 IF(I.EQ.2)THEN
. .-, 339 SUMI=TTS
; v 340 ENDIF
A o 344 . 10 CONTINUE
3 342 ALFHA=SUN2-SUM{
) o 343 FRINT ' °
344 FRINT 66.ALPHA
345 66 FORMAT(9X,' SIN IS '.Fi0.5)
SRS o 346 IF¢J.EQ.2) THEN
S 347 CL3=CL3+ALPHA
- 348 ENDIF
S o 349 IF (J.EQ.3)THEN
SRS 350 CL2=CL2+ALFHA
SRS 351 ENDIF
3 o 352 IF¢J.EQ.4)THEN
353 CL=CL+ALPHA
[ ] 354 ENDIF
o o 355 IF(J.EQ.5)THEN
S 356 CL1=CL1+ALFHA
357 ENDIF
o 358 RETURN
e 359 END
- -
- [
RUN:SEQ
. 139:5
A v T
¢ 0
SECTION--1
[, X Y
. ~0.02 1.0166
s 4.94 0.9856
toT. . 9.90 0.9199
R 14.86 0.7998
19.97 0.6315
. “ 19.98 0.6738
< 24,94 0.4736
[; 29.90 0.2241
- 34.86 ~0.0245
-, 39.97 -0.2854
- 46.02  -0.4990
S v 0.110000F 02 0.245320E 03 0.758791E 04 0.7266238E 04 0.100778E 08
e 0.121599F 04 0.245320E 03 0.758791E 04 0.264238E 04 0.10072730 0¢
A o 0.400637E 09 0.352000E 02 0.758771E 04 0.266238E 06 DH00TIHE Of
- 0.400637E 07 0.164652E 11 ~0,.35955E 03 0.266238E 04 0.100770E 08
- 0.400617€ 07 0.164652E 14 0.692760E 12 -0.405190C 0% O OV IGE 08
— ~ 0.400637E 09 0.164652€ 14 0.692760E 12 0.0294543E 14  -0.23B415E 07
.. FOR DEGREE OF 1 COEFFICIENTS ARE

oty
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- -

247
248
249
250
2519
232
253
254
255
256
257
238
259
260
264
262
263
264
245
2668
267
268
269
270
2
272
273
274
a7s

2746
avs

278
279
280
281

282
283
284
285
286
287
288
289
299
291

292
293
294
295

296
297
298
299

300
301
302

[

10

b6

TE2=(2, #XF1)#COS(XF1)
TB3=TB2+( ((XF1%#2)=2 )xSIN(XF1))
T32T24(CI(3)*TEI)
ENDIF
1IF(J.CQ.3)THEN
TT5=0.5%T3
ENDIF
IFC(J.NE.2) . AND. (J NE.3))THEN
TEA= (3, % (XFi#%2)) -6, )*COS(XF1)
TES=THA+((XFI1#¥3)~(4. #XF 1) ) #SINCXF{)
T4=T3+(CY () %TRS)

ENDIF
IF(J.EQ.4)THEN

TT5=0.5%T4
ENDIF

IFC).EQR.5)THEN
TS ((XFInsq) (42, w(XF1#n2))+24 YRSIN(XF1)
Té=((A. % (XF{%3))-(24 . #XF1))#COS(XF1)
T7=((TS+T&IRCH(S))

T8=T4+T7
TT5=0.5#78 -
ENDIF )
IF(I.EQ.1)THEN
SUM2=TTS
ENDIF
IF(I.EQ.2)THEN
SUM1I=TTS
ENDIF
CONTINUE

ALPHA=SUM2-SUM
PRINT ' ¢
PRINT 64.ALPHA -
FORMAT(9X.®' COS IS '.F19.S)
IF(J.EQ.2) THEN
CE3=CEI+ALFHA
ENDIF
IF(J.EQ.3)THEN
CE2=CE2+ALFHA
ENDIF
IF(J.EQ.4)THEN
CE=CE+ALFH4
ENDIF
IFCI.EQ.SITHEN
CE{=CE{ +ALFHA
ENDIF
RETURN
END
SUBROUTINE SINTEG(XF,.XL.J.BY.CL.CLY.CL2.CL3)
REAL C1(100).E1(100)

Ci¢i)=Re(Y)
DO S5 K=2.J

CHIKI=BIC(K) %(S7.3uu(K=1))
CONTINUE

ALFHA=0.0
DO 10 I={.2
_IF(I.EQ.1)THEN
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o 197 ELSE
oo 198 AT, D=(A(L. 1)-SUM) JACT. I)
e 199 ENDIF
o - 200 ENDIF
204 30 CONTINUE
202 RETURN
w c
203 100 FORMAT(' REDUCTION NOT COMFLETED BECAUSE SMALL VALUE®,
S I * FOUND FOR DIVISION IN ROW '.I3)
- 204 END
c
- - 205 SURROUTINE SOLNG(A.E.N.NDIM)
e o 206 REAL ACNDIM.NDIM).E(NDIM),SUM
o 207 INTEGER N.T.IM!.K.J NMJPY NMIF2
c
\- c
- 208 BUC1Y=B1)ZACH . 1)
s 209 DO 20 I=2,N
- o 210 IMt=I-1
b 244 SUM=0.0
- 212 DO 10 K=1.IMi
N - 243 SUM=SUM+ACT . K) #E(K)
o 214 10 CONTINUE
et 215 B(I)=(R(I)-SUM)/ACI. )
- o 216 20 CONTINUE
c
217 DD 40 J=2.N
RS . o 218 NMJF2=N=J+2
- . 219 NHJP{=N~-J+14
- 220 SUM=0.0
- 224 DO 30 K=NMJF2.N
222 SUM=SUM+A (NMJF{  K) #B(K)
. 223 30  CONTINUE A
; o 224 B(NMJF1)=B(NMJP1)-SUM
4 f' 225 40 CONTINUE
224 RETURN
N 227 END
- - 228 SUERQUTINE CINTEG(XF.XL.J.Ei.CE.CEf.CE2.CEZ)
e 229 REAL C¢100),E1(100)
! 2 o c
- 230 C1Ct)=R1(1)
b 234 DO 5 K=2.J
b - 232 CH(KI=B{ (K)#(57.3%%(K-1))
. 233 5 CONTINUE
c
o 234 ALFHA=0.0
235 DO 10 I=4.2
234 [F(I.EQ.4)THEN
= - 237 XF1=XL/57.3
e 238 ELSE
: 239 XF{=XF/57.3
- 240 c ENDIF
P 3 244 T1=C1C{)#SINCXF1)
b . < 242 TE1=COSC(XF{)+(XF{*SIN(XF 1))
b - 243 T2=TH+(CI(2I%TEY)
b 244 IF (J.EQ.2)THEN
! o 245 TTS=0.5%T2
K D46 ELSE
oy (&
i - [
P - < 247 TR2=(2,#XF1 ) #COS(XF1)
: 2489 TRI=TR2+(((XF1%¥x2)=2 IRSIN(XF1))
) 247 T3=T2+(C4 (3)%TEI)
P - 250 ENDIF
n 254 IF(J.EQ.3)THEN
' 252 TT5=0.5%T3
- 253 ENDIF
! 754 IFCCJ.NE.2) LAND. (I NE.3))THEN
B 255 TEBA=( (3. #(XFI**2)) =4, )%COS(XF 1)
r < - 256 TES=TEA+((XFIn83) - (6. AXF1)IXSIN(XF1)
- . 257 T4=T3+(C1(4)%TES)
253 CHDIF
- 259 IF\J.£0.4)THEN
260 TT5=0.57T4
264 ENDIF
262 IF(J.EQ.S)THEN
243 PG (XF g - 2 w(XF 1 uaDYJ o2 ve " TOXF )
D6 Tooo (A XFAwe )Y (24 wxl §0)me b, -} 4
KA T7=C( (TS 16)RCH (D))
2646 TO=TA4+T7
267 I75=0,5%78
268 ENDIF
269 1F(I.EQ.$)THEN
2T SUM2=TTS
271 ENDIF |
272 IF(1.EQ.2) THEN ‘
273 SUMI=TTS
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150
151
152
153

154
133
156
i57
158
159
160
161

162

T 163

164
165
166

167
168
169
170
174
172
173
i74

175
176
177

178
179
180
184
182
183
184
183
186
187
188
189
190
194
192
193

194
195
196

2

IF((KK.EQ.7) .AND.(I.EQ.5))THEN
PRINT 301.CEfY.CLY
ENDIF

95 CONTINUE

999 CONTINUE

200 FORMAT(//' DEGREE OF FOLYNOMIAL CANNOT EXCEED N - 1.'./

| ' REQUESTED MAXIMUM DEGREE TOO LARGE - ',
1 'REDUCED TO *'.I3)

201 FORMAT(5(3X.E43.6))
202 FORMAT(/' FOR DEGREE OF '.I2.' COCFFICIENTS ARE'//

i tOLUSXL6(2X.E12.5))

203 FORMAT(9X.' RETA IS '.F10.5//)

PRINT 299.1SEQ
?9? FORMAT(////77/.35X.'END OF RUN SEQ '.5A4//7/7)
Svop

REMOTE BLOCK COEF
DO 46 L=1.1
Ni=T-L+4{ -
CPINT)Y=C(L)
66 CONTINUE

DO 55 K=1.N
Fv=CP(1)
DO 49 J=2.1
49 FV=(FV#X(K))+CP ()
PRINT §.X(K).FV
35 CONTINUE
END ELOCK -
END

SUBROUTINE LUDCM@(A.N.NDIM)
REAL A(NDIM.MNDIM).SUM
INTEGER N.I.J.JM1.1M1.K

DO 306 I=1.N
DO 30 J=2.N
SUH=0.0
IF(J.LE.I)THEN
JHi=J-1
DO 10 K=1.JMt
SUM=SUM+ACT.K)*A(K. J)
io CONTINUE
ACI. D) =A(I.J)-SUM
ELSE
IMi=1-14
IF(IM1.NE.O)THEN
DO 20 K=1.IM1
SUM=SUM+A (I . K) *ACK. 1)
20 CONTINUE
ENDIF

25 IF(ABSC(A(I.I)).LT. 1.0E-10)THEN
PRINT 100.1
RETURN
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H -
. 98 DO 50 I=2.HFF{
b - 99 A(MFP1.1)=0,0
SR 100 DO 40 J=1.N
P . 101 AMFFS . DD =AML, T +XN(D)
r 102 XNCJI)=XNCS) # X (S)
b 193 40  CONTINUE
) 104 50 CONTINUE
- c
E 105 DO 70 J=2.MFPH -
- 106 DO 60 I=1.MF
y - 107 ACT. D =ACTI+ . J-1)
b~ 108 60  CONTINUE
o 109 70 CONTINUE
b -_" Cc
b - 110 FRINT . * '
114 PRINT 204. ((ACI.J).J=1 MFP2).I=1.MFP1)
- c
.. 112 CALL LUDCMQ(A.MFFP1.10)
b . c
b 113 MSP1=MS+1
b . 114 DO 95 I=MSP{.MFP{
f N 115 . PO 90 J=1.1 -
. . 118 C{II=AL) . NFPD)
S 17 90  CONTINUE
SN . 148 CALL SOLNQ(A.C.I.10)
- 119 IMi=I-1
. [
Ve - 120 PRINT 202.IM{.(C(J).J=1.1)
. : 1214 PRINT ' '
o 122 EXECUTE COEF
c
~ 123 DO 360 K=1.1
.. 124 300 Bi(K)=C(K)
L o 125 CALL CINTEG(XF.XL.I.E{.CE.CE{.CE2,CE3®)
126 CALL SINTEG(XF.XL.I.Ef,.CL.CL{.CL2.CL3®)
c
o 127 PRINT .* ¢
e 128 BETA=0.0
r 129 DO 94 IPT ={.N
v o 130 SUM=0.0
Co 134 DO 93 ICOEF=2.1
132 JCOEF=I-1COEF+2
- o 133 SUM=(¢ SUM+C { JCOEF ) ) %X (IFT)
134 93 CONTINUE
. 135 SUM=SUM+C(1)
o 136 BETA=BETA+ (Y (IPT)~SUM)#¥%2
137 94 CONTINUE
. 138 BETA=BETA/Z(N-I)
o C 139 PRINT 203.BETA
St 140 IF((KK.E@.7).AND.(I.EQ,2))THEN
S 144 FRINT 301.CE3.CL3
o 142 ENDIF
143 IF((KK.EQ.7).AND.(I.EQ,3)ITHEN
0 144 PRINT 304.CE2.CL2
‘- o 145 ENDIF
. 146 IF((KK.E@.7).AND. (I.EQ.4))THEN
5 147 PRINT 301.CE.CL
5 < 148 304 FORMAT(//45X.' CD ='.F10.5//.45X.' CL ='.F10.5)
. 149 ENDIF
._" "
- -
{*)
. ' 150 IF((KK.EQ.7).AND. (I.EQ.5))THEN
. 1514 PRINT 301.CE1.CL1
.. 152 ENDIF
- 153 95 CONTINUE
c
c
- 154 999 CONTINUE
c
155 200 FORMAT(//' DEGREE OF FOLYNOM.... . NNOT EXCEED N - t.'./
- ] ' REQUESTED MAXIMUM DEGREE TOO LARGE - *
. ) | *REDUCED TO '.13)
156 201 FORMAT(S(3X.E13.6))
o 157 202 FORMAT(/' FOR DEGREE OF '.I2.°' COEFFICIENTS ARE'//
[ *USX.6(2X.E12.5))
158 203 FORMAT(?X.,' EBETA IS '.F10.5//)
« 159 PRINT 299.1SEQ
160 299 FORMAT(////7/.35%X. 'END OF RUN SEQ@ '.SA1////)
164 sToP
- c :
162 REMOTF RLOCK COEF
163 PO sé L-1.1
-~ t64 Nial-L+y
1465 CP(N1)=C(L)
146 66 CONTINUE
-~ c
c
147 DN S5 K=1.N
° ‘..—‘_:.::.'L'.\- ‘-"\I\._‘.. "' = l’ . 3;.1;'_' ';. ';Li'l. - .1. 'L.A'l. 'A._'; ‘L...L. .L. '!. “l' '!. .3:_.7: .‘L-‘\.A 3 2 A. >y il o' '\..'\‘ MR VAT D DI . TP AT )
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[ .
e “w c
e S0 PRINT ,* X Y
o 51 IF(KK.EQ.,{)THEN
= ~ 2 DO 3 I=1.N
s3 3 READ . K{.Y(I).K2.X(I)
54 TEHP1=X(N)
. ~ 55 TEMP2=Y (N) )
. 56 ENDIF -
van S7 IF(KK.NE,{)THEN
- S8 X(1)=TEMFY
59 Y(1)=TEMF2
0 60 DO 4 I=2.N
oy Py 3 4 READ .K1.Y(I).K2.X(D)
. 62 TEMFA=X(N)
63 TEMP2=Y (N)
s 64 ENDIF
- c
e 65 PRINT 1.¢(X(I).Y(I).I=1.N)
-~ &6 { FORMAT(2X.F&4.2.2X.F8.4)
c
67 IF(KK.EQ.1)THEN -
© 68 XF=0,0 -
69 XL=X(N)
- 70 ELSE
— - v 71 XF=X(1)
72 XL=X(N)
73 ENDIF
. . @ ¢
74 IF(KK.EQ.7)THEN
75 XF=X(1)
- 74 XL=340.
77 ELSE .
. 78 XL=X{(N)
- - 79 ENDIF
{ c
C
© c READ . MS.MF
. c
N 80 IFCHMF.GT.(N-1))THEN
., - 81 MF=N-1
2 PRINT 200.MF
83 ENDIF
Py 84 5 MFP{=MF+1
8s MEF2=MF+2
c
o 84 DO 10 I=1.N
87 XN(I)=1.0
88 16 CONTINUE
' c
89 DG 30 I={.MFP4
90 A(I.4)=0.0
Py 914 ACI . MFP2)=0.0
92 DO 20 J=1.N
73 ACL 1I=ACTL 1) +XNCD)
o 94 ACT . MFF2)=SACT L MFF2)+Y(J) %XNC D)
95 XNCIY=XN(J) #X ()
96 20 CONTINUE
97 30 CONTINUE
et c
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-
1 DIMENSION ISEQ(S)
- 2 REAL X(100).Y(100).C<100) . B1(100) . AC10.11) . %N(100) .5UM, EEYA
> v 3 REAL CP(100),FV
Y. 4 INTEGER N.MS.HF.MFF{.MFP2.1.J.IM1 . IPT.ICOEF. . JCOEF
¢ CHARACTER®S ISEQ
f s DATA MS/1/.MF/4/
c
0 c |
.~ 6 PRINT . 'RUN:SEQ’ -
. 7 READ t1.ISEQ
. 8 11 FORMAT(SA1)
. 9 PRINT 11,ISEQ
R 10 PRINT . 'emmmmm—mmm .
\ ’.'_ [
Y 11 CE=0.90
12 CL=0.0
13 CE1=0.0
pf 14 CL1{=0.0
IO 5 CE2=0.0
NS 16 CL2=0.0
17 CE3=0.0
18 CL3=0.0 -
. 19 DO 999 KK=1.7
N 20 PRINT 33
. 24 33 FORMAT('O*)
22 IF (KK EQ.{)THEN
g 2 PRINT ,‘SECTION--1'
N 24 N=14
S 25 ENDIF
.. c
. N 26 IF (KK.EQ.2)THEN
. g 27 PRINT . ’SECTION--2'
- 28 N=13
- . 29 ENDIF -
(‘ = c
3 IF (KK.EQ.3)THEN
3 34 PRINT . 'SECTION--~3’
- - 32 N=12
SERAN 33 ENDXf
‘T c
M 34 IFC(KK.EG.4) THEN
3 35 PRINT ,'SECTION--4'
s 36 N=21
y - 37 ENDIF
c
NE - 38 IF(KK.EQ.5) THEN
. 39 PRINT ,'SECTION--5'
. 40 N=1 4§
- - a4 ENDIF
. c
e 42 IF (KK .EQ. 6) THEN
43 PRINT . 'SECTION--6'
- 44 N=13
- 45 ENDIF
P o c
. a4 IF(KK.EQ.7)THEN
- 47 PRINT .'SECTION-7'
: A8 N=13
Do 49 ENDIF
= ."
s o c
. 50 PRINT .' X Y
LI 51 IF (KK .EQ.1)THEN
<, - 52 DO 3 I=f.N
LI 53 3 READ .- Ki.Y(I).K2.X(I)
] sa TEMP1=X(N)
- o 55 TEMF22Y (N)
A 56 ENDIF
R 57 IF(KK.NE, ) THEN
. - 58 X¢1)=TEMPY
R . 59 Y(1)=TEMF2
. 60 DO 4 I=2.N
= P 61 4 READ . K1.Y(I).K2.X<I)
S e 62 TEMF1=X(N)
t; &3 TEMF22Y (N)
i o~ 64 . FuDIF
. 65 PRINT 1. ¢X(X).Y(I) . I=1,N)
. - b6 1 FORMAT(2X . F6.2.2X.F8.4)
-. ._‘. c
o 67 IF(KK.EQ.1)THEN
ot . 68 XF=0.9
-, 69 XL=X(N)
- ) gLee -
- - i XF=X(1)
- e 72 XL=X(N)
A 73 EHD T
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169.90
174.86
179.97
179.98
184.94
189.90
194.86
199.97
199.98
204,94
209.90
214.86
219.97
219.98

~-1.0402
~1.0423
-1.0445
~1.0445
-1.0466
-1.0487
-1.0508
-1.0529
-1.0329
~1.0550
-1.0571
-1.0592
-1.0613
-1.0643

cos IS
SIN IS

RETA IS

FOR DEGREE OF 2

0.67135
0.00222

0.00180

COEFFICIENTS ARE

AR ‘b n A SRl Sag N B el ek Ml S 2 e

Lo S
LI

c

¢c ¢ € ©

26577E 00 —~0.83080E-02 0.217226-04
139.98 -1.0034
144.94 -1.0136
149.99 -1.0230
154.86 -1.0314
157.97 -1.0389
159.98 -1.0389
164.94 ~1.0451
169.90 -1.0503
174.86 ~1.0543
179.97 ~-1.0574
i79.98 ~1.0574
184.94 -1.0593
189.90 -1.0601
194.846 =-1.0599
199.97 -1.0585
199.989 -1.0585
204.94 -1.0561
209.90 -1.0526
214.86 ~1.0480
219.97 -1.0422
219.98 -1.0422
cos IS 0.67270
SIN IS 0.00263
BETA IS 0.00174

FOR DEGREE OF 3 COEFFICIENTS ARE

~0.45509E 00 -~0.50696E-02 0.34717E-05 0.33893E-07

i39.98 -1{.0037

144,94 -1.0137

149.90 -1.0229

154.86 ~-§.0340

159.97 -{.0385

157.98 -1.0385

144,74 ~§.0447

169.99 -1.05%00

174,86 -1.,0542

179.97 -1.0%75

177.98 -1.0575

184.74 -1.0395

187.90 -1.0605

194.84 -1.0604

199.97 -1.05%0

199.98 -1.0%90

294.94 ~-1.0565

209.90 -1.0528

214.86 -1.0479

219.97 ~1.0415

217.78 -1.0415

cos IS 0.67273
SIN IS 0.00267
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c

E o -0.45509E 00 -0.50496E-02 0.34717E-05 0.33893E-07
“-
PNy 139.98  -1.0037
© «  144.94  -1.0137
N 149,90  -1.0229
h 154.86 ~-1.0310
\ - 159.97 -1.0385
I n 159.98 -1.0395 .
. 164.94  -1.0447
vot- - 169.90 -1.0%500
N 174,86 -1.0542
. . o 179.97 -1.057S
NG o 179.98  -1.0575
N 184.94  -1.0%95
N 189.90 -1.0605
o 194.84 -1.0604
199.97 -1.0590
- 199.98 -1.0590
PR “ 204.94 -1.0565
.o 209.90 -1.0528
- 244,96  -1.0479
- o 219.97  -1.0415
.o 219,98 -1.0415
- .
> o cos 1Is 0.67273
SIN IS 0.002587
~ FETA IS  0.00184
N
FOR DEGREE OF 4 COEFFICIENTS ARE -
bt -0.56109E 00 -0.45290E-02  0.14482€-04 -0.43Q54E-07 0.21166E-09
o 139.98  -1.0052

144.94 -1.0143
149.90 -1.0228
o 154.86 -1.0306
159.97  -1.0378
159.98  ~1.0378
o 164.94 -1.0440
169.90  -1.0493
174.86  -1.0537

o 179.97  ~1.0573
179.98  -1.0573
184.94  -1.0594

o 189.90  -1.0609

194.86 -1.0610
199.97 -1.0598
o 197.98  ~1.0598
204.94 ~1.0573
209.90 -1.0533
< 214.86 ~1.0479
219.97 -1.0407
219.98  -1.0406

cos IS 0.67275
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SIN IS
< BETA IS
. o

SECTION--5
X Y

“ 219.98  -1.0223
224.94  -1.0467
229.90  -1.0454

. 234.86 -1.0526
239.97  -1.0380
239.98 -0.9529

. 244.94  -0.9740
249.90  -0.9793
254.86 -0.9628

o 259.97 -0.9828
259.98 -0.9%598

o 0.110000E 62

-0.110143E 02
0.934615E 13

' Q.934415€ 13
0.934615E 13
0.934615E 13

0.245928E 04

0.00274

0.00194

0.644751E

0.265928E 04 0.644751E
-0.265928E 04 0,4644751E
0.229132E 16 -0.643806E
0.229132E 16 0.563217€
0.229132E 16 0.563217€

FOR DEGREE OF {1 COEFFICIENTS ARE

' -0.15121E 0%

219.98  -1.047S
&  224.94 -4.0370
229.90  -1.0265
234.86 -1.0160
o  239.97 -1.0052
239.98  -1.0052
244.94  -0.9947
o 249.90 -0.9843
254.86 -0.9738
259.97 -0.9630
o  359.98  -0,9430

cos Is
SIN IS
< BETA IS

0.21420E-02

0.17355
0.29676
9.00080

FOR DEGREE OF 2 COEFFICIENTS ARE

219.98 =-1.0454
224.94 -1.03463
229.90 -1.0268

c ¢cc o

o 234.86 ~1.0170
239.97 -1.0065
239.98  -1.0064
244.94  -0.9959
249.90 -0.9849
254.86 -0.9737
o 259.97  -0.9417

259.98 -0.9617

c

o cos 1s
SIN IS
A
BETA IS

-0.10929E 04

~0.13742E-02 0.72278E-

0.17359
0,29685
0.000%0

FOR DEGREE OF 3 COEFFICIENTS ARE

~0.90292E 00

o 219,98 -1.04%%
224,94 -1,0355
229.90  -1.0249

N 214.86  -1.0148

239.97 -1.0061
239.98 -1.00641

. %
P I IR
., ‘e at .’
[ WOk Py PPy T T ]

-0.42227E~02 0.21037EF -

06 0.15676%E
06 0.15676%9E
04 Q.15676%E
06 0.156769E
18 -0.156312E
18 0.138795E

05

04 -0, D130T7E-~07

09
09
09
09
09

21

0.382251E 19
0.382251E 11
0.382251E 1
0.382251E 11
0.382251E 114
-~0.380593E 11

RURCILNR I
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234.86 -1.0170
239.97 -1.0065
239.98 =-1.0064
244,94 -0.9959
249.90 -0.9849
254.86 -0.9737
259.97 -0.9617

259.98 -0.9617

cos IS 0.17359
SIN IS 0.29685
BETA IS 0.00090

FOR DEG. E OF 3 COEFFICIENTS ARE

~0.90292E 00 -0,42227E-02 0.21037E-04 -0.21807E-07

219.98 -1.0459 -

224.94

-1.0365

229.90 -1.0268
234.86 -1.0148
239.97 =1.0061

239.98
244,94
249.990
274.86
259.97
259.98

FOR DEG

219.98
224.94
229.90
234.86
239.97
239.98
244 .94
249.90
254.84
259.97
259.98

-1.0064
-0.7955
-0.9847
-0.9737
-0.9621
-0.9620

cos 1Is 0.17358
SIN IS 0.29683

BETA IS 0.00103

REE OF 4 COEFFICIENTS ARE

~9.373046E 01 0.16109E-01 ©.58441E-04 -0.57191E-06

-1.0480
-1.0365
-1.0258
-1.0157
-1.0055
-1.0055
~0.9956
~0.9853
-0.9744
-0.9621
-0.9621

cos IS 0.17356

0.10245E~08




SIN IS 9.29681
BETA IS 0.00123

0

1 % SECTION--4
X Y .

M. 259.98 -0.9%598 -
’ -~ 264.94 -0.9955
269.90  -1,0633
) 274.86 -1.1925

K ' 279.97  -1.3674
o 279.98  -1.3455
- 284.94  -1.4562

. . 289.90  -1.4585
-~ oo 294.86 -1.3758
. 299.97  ~1.2466
e 299.98  -1.276%

304.94 -1.1038

-309.90  -0.8904 -

- 0.130000E 02  0.371412E 04. 0.106412E 07 0.305726E 09  0.880748E 11
- : -6.157514E 02 ©.371412€ 04  0.106412E 07  0.305724E 09  0.980768E 44
- 0.254423€ 14  -0.450586E 04  0.106412E 07 0.305726E 09 0.880768E 11

0.254423E 14 0.736872E 16  -0.129210E 07  0.305726E 09  0.880768E {1
0.254423€ 14 0.736872E 16  0.213964E 19  -0.371414E 09 0.580768E 11

e . - 0.254423E 14 0.736372E 16  0.213964E 19  0.622B33E 21  -0.107014E 2

T
¢

AR g
A

FOR DEGREE OF {1 COEFFICIENTS ARE

¢

~0.67006E 00 -0.18956E-02

N o 259.98  -1.1629
r 264.94  -1.1723
269.90  -1.1817

o 274186 -1.191%

. 279.97  -1.2000
- 279.98  -1.2008
N &  284.94 -1.2102
289.90  -1.2196

294.86 -1.2290

. . 299.97  -1.2387
. 299.98  -1.2387
304.94  -4,248%

' 309.90  ~{.2575
COS IS  -0.13434

. -

o SIN IS 0.49248
o BETA IS 0.03978
{ =]

. FOR DEGREE OF 2 COEFFICIENTS ARE

“ 0.19349E 03 -0.13485E 01  0.239546E-02
(O
. 259.98  -0.1860

264.94 -0.7387
269.90  -1.1694
N 274.86  -1.4845
279.97  -1.6858
279.98  -1.6B&0
. 204.94 -1.741%
. 289.90  -1.7190
294.86 -1.5587
. 299.97  -1.2703
. 299,98 -1.2696

304.94  -0.8697

N 309.90  -0.3520

[: CO5 IS  -0.14348
| SIN IS  0.51930

o RETA 1S 0.15042

FOKR DEGREE OF 3 COEFFICIENTS ARE
0.73ISS50E 02 -0,41987E-01 -0, 41 790F -0 O LANAE an
2%9.98 -0.8704

... . "Nty Y,
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AR O T SR R Y, et A e SR N SO P St atd e
e
-
L. o
e N 259.98  -0.1860
o) 264.94  -0.7347
Lot 269.90 -1.1494
Lot - 274.86  -1.4B45
. 279.97  -1.60%8
279.98 -1.6840
l p o 284.94 -1.761S .
- 289.90 -1.7190 -
.. 294,86 -1.5587
“ 299.97 -1.2703
. 299.98  -1.2696
Lo 304.94 -9.8697
Do N 309.90 -0.3520
: COS IS -0.14348
~
! - SIN IS 0.51930
Tl " BETA IS  ©.15042
" " .
': .- - )
v ‘ FOR DEGREE OF 3 COEFFICIENTS ARE
|
- o 0.23550E 02 -0.41987E-01 -0.61700E-03  O.14047E-05
. ' 259.98 -0.8706
.o ¢ o 264.94  -1.0404
P 269.90  -4.1777
b 274.86 ~1.2845
N 279.97  -1.3524
B 279.98  ~1.3522 .
ol 284.94  -1.3844
r— o 289.90  -4.3789
. 294.86 -1.3354
299.97  -1.2492
. - 299.98  -1.2490
= 304.94  ~1.1240
- 309.90 -0.9572
v “
COS IS -0.13696
.— - SIN IS 0.50121
. BETA IS 0.00557
[
‘-'_. N FOR DEGREE OF 4 COEFFICIENTS ARE
- e _ 0.23210E 02 -0.40154E-01 -0.61160E~03 Q.45580E-05 0.46984FE-10
-
- 259.98 -0.8710
- 264.94 —1.0405
- < 269.96  -1.1776
274.86  -1.2813
279.97  -1.359
.. o 279.98  ~1.3520
“ 284.94  -1,3840
- . . { - o T
- I
e

)
LS

- ~ - e ® e e e - .'- - ". . .
AR AT AT AP MR A AN
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[9) 289.90 -1.3769

A 294.86 -1.3354
:J 299.97  -1.2494
© 299.98  -1.2491

304.94 ~1.1242
309.90 -0.9572

<
E COS IS  -0.13497 .
- © SIN IS 0.50120
. BETA IS 0.00626
o o
"!
vy, Y
&  SECTION-7
X Y
- ' 309.90 -0.8904
C e 314.86 -0.6486
L. 319.97  -0.3612
319.98  -0.3306 )
© 324.94  -0.0495 -
e ] 329.90 0.1687
. 334.86 0.3996
- ' 339.97 0.6179
339.98 0.6010
. 344.94 0.7677
. © 349.90 0.8886
b T : 354.86 0.9720
{ o : 359.97 1.0098
(%
1 0.130000E 02 0.434403E 04 0.145458E 07 0.48B0S9E 09 0.164094E 12
- ©.312420E o1 ©.434403E 04 0.145458E 07 0.488059€ 09 0.164096E 12
- e ©.552044E 14 0.1163465E 04 0.145458E 67 0.488059E 09 0.164096E 12
[“ 0.552844E 14 0.186630E 17 0.429363E 06 0.48805S9E 09 0.164096E 12
0.S52844E 14 0.1B4630E 17 0.631283E 19 0.157243E 09 0.164096E 12
' 0.552844E 14 0.1B4430E 17 0.631283E 19 0.213952E 22 0.572382E 14
N FOR DEGREE OF { CDEFFICIENTS ARE
- -

-0.13117€ 02 9.39972E-01

309.90  -0.7292
3(4.86 -0.5310
319.97  -0.3247
- &  319.98  -0.3263
324.94  -0.1284
329.90  0.0702
By ‘@  334.86  0.2485

S ac g ae ag o m _ am gk
v ". ot
¢

. 339.97  0.4727
- 339.98  0.4734
'3 344,94  0.6714
349.90  0.8696
354.86 1.0679
© 359.97 1.2722
oS IS  0.13085
()
SIN IS  0.00784
C
C
O
BETA IS  0.01784
e
o CD =  1.04747
CL = 0.03648
FOR DEGREE OF 2 COEFFICIENTS ARE
-0.31079E 03  ©0.1B219E O1 =-0.26612E-02
309.90 ~1.7442
314,86 -0.9741
319.97  -0,2974
319,98 -0.2964
324.74 0.227%
329.90  0.46206
ad 334.86  ©0.6823

339.97 1.0154
339.98 1.0154

344.94 1.0142
349,99 0.8762
3v4.36 d.610

359.97 0.1992
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cos IS
SIN 1§
BETA IS

0.135%6
0.00529

0.00149

FOR DEGREE OF 4 COEFFICIENTS ARE

309.90
314.96
319.97
319.98
324,94
329.90
334.86
339.97
339.98
344.94
349.90
334.86
359.97

IS
W Y

~0.25801E 02

~-0.9385
-0.6248
-0.3254
-0.3246
-0.0579
0.1837
6.3988
0.5915
0.5918
0.74%2
0.8740
0.9709
1.0337

cos IS
SIN 1S

RETA IS

0.20264E~01

0.134663
0.00491
0.00080

S ~_~’\_- B

-
«

CD = 1.05157
CL = 0.02633
0.29248E-03 0.139464E-06
Ch = 1.05024
CL = 0.02551

END OF RUN:SEQ §39:5

. RN '..-:..‘-.g'—
VLA L A

-0.14814E-08
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DIMENSION ISEQ(S)

REAL X(100).7(100).C(100) ,HI(100).A(10.11) XNC1D0) . SUH. EETA
REAL CP(100).FV

INTEGER N.MS.MF.MFP{ .MFP2,1.J,IM{,IPT.ICOEF.JCOEF
CHARACTERx5 ISEQ

DATA MS/%/.MF/4/

PRINT . 'RUN:SEQ" -
READ 11, ISEQ

FORMAT (541)

PRINT {1.ISEQ

PRINT ,'o—-mmemme -

CE=0.0

CL=0.0

CE1=0.0

CL1=0.0

CE2=0.0

CL2=0.0

CE3=0.0

CL3=0.0

DO 799 KK={.,7 °

PRINT 33

FORMAT('0")

IF(KK.EQ.{)THEN
FRINT ,‘SECTION--%'

N=42

ENDIF

IF(KK.EQ.2)THEN
FRINT .'SECTION--2'
N=13

ENDIF N

IF(KK.EQ.J)THEN
PRINT .'SECTION--3'
N=15

ENDIF

IF(KK EQ.4)THEN
FRINT .'SECTION--4'
N=21

ENDIF

IF(KK.EQ.5) THEN
FRINT .'SECTION--5'
N=13

ENDIF

IF(KK.EQ.6)THEN

FRINT . 'SECTION--6'
N=12
ENDIF
IFC(KK.EQ.7) THEN
PRINT .'SECTION-7'
N=13

ENDIF
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50

=2
32

53

55
36
S7
58

60
64
62
63
63

A5
66

67
68
69
70
71
72

73

74
75
74

-
q

78
9

80
81
82
83
84
85

86
87
88

89
?0
1
9?2
?3
94
75
?6
97

98

99
100
1014
102
103
104

105
106
107
108
109

110
191

112

113
113
1o
116
117
ti8
119

0oo0o0on

20
30

40
50

60
70

20

FRINT .* X Y
IF(KK.EQ. 1) THEN
DO 3 I=%t.N
READ ., K1 .Y(I).K2.X(I)
TEMF1=X(N)
TEMF2=Y(N)
ENDIF
IF(KK.NE.1)THEN -
X<1)=TEMPA
Y(1)=TEMF2
DO 4 I=2.N
READ .K1.Y(I).K2.X(I)
TEMP 1 =X {N)
TEMF2=Y (N)
ENDIF

PRINT 1. (XCY)Y.Y(I) . .Iaf . N)
FORMAT(2X.F6.2.2X.F8.4)

IF(KK.EQ.1)THEN
XF=9.0
AL=X{N)

ELSE

XF=X(1)
XL=X(N)
ENDIF

IF(KK.EQ.7)THEN
XF=X(1)
XL=340.

ELSE

XL=X(N)

ENDIF

READ . MS.MF

IF(MF.GT.(N-1))THEN
MF=N-1{

FRINT 200.MF
ENDIF
MFF{=HF+1{
MFF2=MF+2

DO 10 I=1.N
XN(I)=1.0
CONTINUE

DO 30 I=1.MFF{

A(I.4)=0.0

ACI.MNFP2)=0.0

DO 20 J=1.N
ACL ) =ACT. ) +XNCD
ACL MFE2)=ACT . MFF2)+Y (J)aXN(D)
XNCD=XNCII %X (S
CONTINUE

CONVYINUE

DO 50 I=2,MFF4
A(MFF1.1)=0.0
DO 40 J=4.N
ACMFRY D) =A(MFPI . D) +XNC )
XNCI)=XNCJ) %X (J)
CONTINUE
CONTINUE

DO 70 J=2.MFP1
DO 60 I=1.MF
AL, D =AT+1,J-1)
CONTINUE
CONTINUE

FRTNT . ¢ ¢
FRLINT 209, ((ACT.D).J=1 MFP2) . I=1.MFF1)

CALL LUDCMO(A.MFF1.10)

MSF{=MT0 g
DO 2T 1Mo MY
PO 70 J=t.1
CCIHr=a{). nir2)
CONTINUE
CALL SOLNQ/A.C.I.10)
Mi=1-4

[T IS e e T T T RN

it oot Sl St A St M/ Al yie RIM AN VL SO0 AL S AR SN (R A




RV S \'}ff:'\ .

1y
-

T T—

S T T T T T I T I ™

. O P A TN

-
(9
-~ o8 DO S0 I=2,HFP4
99 A(MFPY . 1)=0.0
100 DO 40 J=1.N
- 104 ACMFPS . 1)=A(MFPY, D) +XN(J)
102 XNCIH=XNCII X ()
103 40 CONTINUE
- 104 50 CONTINUE .
[o] -
105 DO 70 J=2,MFP{
- 106 DO 60 I=1.MF
107 ACT. . D=A(I+1,0-1)
108 60 CONTINUE
- 109 70 CONTINUE
Cc
i10 PRINT , '
< 111 PRINT 201, (CACT. ) . J=1 ,MFP2) ,I=1 . MFF{)
[
12 CALL LUDCMB¢A.MFF1{.10)
- c
113 MSP{=MS+1
114 PO 95 1=MSPi,MFP4
o 115 DO 90 J=1.I
116 C(I)=A(J. NFP2)
117 90 CONTINUE
P 118 CALL SOLNQ(A.C.I.10)
119 IMi=1=1
[
© 120 PRINT "0" IME . CCCD) L d=4, 1)
129 PRINT .°
122 EXECUTE COEF
. c
123 PO 300 K=1{,I -
124 300 BI(X)=C(K)
& 125 CALL CINTEG(XF.XL.I.RY. CE.CE{.CE2.CE3)
126 CALL SINTEG(XF.XL.I.BY. CL.CLY.CL2.CL3)
c
o 127 PRINT .«
128 BETA=0.0
129 DO 94 IPY ={.,N
. 130 SUM=0.0
1314 DO 93 ICOEF=2.1
132 JCOEF=I-ICOEF+2
- 133 SUM=(SUM+C(JCOEF) )*X(IFT)
134 ?3 CONTINUE
135 SUM=SUM+C(1)
- 136 BETA=BETA+(Y(IFT)~SUM) kX2
137 94 CONTINUE
138 BETA=RETA/(N-1)
& 139 PRINT 203.BETA
140 IF((KK.EQ.7).AND.(I.EQ. 2))THEN
144 PRINT 301.CE3.CL3
o 142 ENDIF
143 IF((KK.EQ.7).AND.(I.EQ. 3))THEN
144 PRINT 301 .CE2.CL2
o 145 ENDIF
144 IFC(KK. EQ.7) .AND.(I.EQ.4))THEN
147 PRINT 301.CE.CL
- 148 304 FORMAT(//45X.' €D ='.F10.5//.45X.* CL ='.F10.5)
149 ENDIF
: e e v”NwTh”m~ww..“w“"
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{50
151
152
153

154

155

156
157

158
159
160
161

1462
163
164
163
166

167
168
169
170
174
172
173
174

175
176
177

178
179
189
1814
182
183
184
185
i86
187
188
189
190
191
192
192

194
195
194

C

c

00

el e i

TFCKKLEQ.7) LAND L (T EQ.S))THEN
FRINT 301.CEY.CLY
ENDIF

95 CONTINUE

999 CONTINUE

200 FORMAT(//° DEGKEE OF ROLYNOMIAL CANNCOT EXCEED N - 4.°'./
] ' REQUESTED MAXIMUM DEGREE TOO LARGE - ',
| 'REDUCED TO *.I3)
201 FORMAT(S(3X.E13.6))
202 FORMAT(/' FOR DEGREE OF '.I2.' COEFFICIENTS ARE'//
| 'NU5X.6(2X . E12.5))
203 FORMAT(9X.' BETA IS '.F10.5//)
PRINT 299.1SEQ
299 FORMAT(/////7.35X.‘END OF RUN:SEQ '.5A1////)
STOP

REMOTE LRLOCK COEF
DO 66 L=t.1
Ni=I-L+1 N
CP(NII=C(L)
66 CONTINUE

DO 55 K=1.N
FV=CP(1)
DO 49 J=2.1
49 FV=(FV*X(K))+CP <)
PRINT 1.X(K) .FV
55 CONTINUE
END ELOCK .
END

SUBROQUTTNE LUDCHMO(A, N, NDIM)
REAL A(NDIM.NDIM).SUM
INTEGER N.I.J.JM1 . INM1.K

DO 30 I=%1.N
DO 30 J=2.N
SUM=0.0
IF(J.LE.T)THEN
JME=J-1
DO 10 K=1.JM1
SUM=SUM+A(I . K)®A(K. D)
to CONTINUE
AL, D=ACT . J)-SUM
ELSE
IMi=1-1
IFCIME .NE.O)THEN
DO 20 K=1.IMf{
SUM=SUM+A(I . K)*ACK . J)
20 CONTINUE
ENDIF

25 IFCABSC(ACT.I)).LT. 1.0E-10)THEN
FRINT 100.1
RETURN

ELSE
AT, D=CACT. D ~-SUMY/A(TL. T)
ENDIF
ENDIF
30 CONTINUE
RETURN

{00 FORMAT(' REDUCTION NOT COMPLETED BECAUSE SMALL VALUE'.
| ' FOUND FOR DIVISION IN ROW *' .13}
END

SUBRROUTINE SOLN@(A.EB.N.NDIM)
REAL A(NDIM.NDIM) .B(NDIM).SUM
INTEGER N.I.IMY . K.J.NHIFS NMJF2

ECt)=R(1)/7A¢1. 1)
DO 20 I=2.N
IMs =19
SUM=0.0
DO 10 K=9¢, 1M1
SUMTSUM+ACT  K)#E(K)
10 CONTINUE
B(I) = (L (D) -SUM) 7ACT . 1)
20 CONTINUE

DN 40 J=2.N
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(13

&

208
209
210

244

212
293
214

214

30

100 FORMAT(' REDUCTION NO% COMFLETED BECAUSE SMALL VALUE'.

io

30

40

ELSE
AT . D=CAT. D=SUM)/7a(T . )
ENDIF

ENDIF

CONTINUE

RETURN

1 ' FOUND FOR DIVISION IN ROW '.I3)
END

SURROUTINE SOLNQ(A.EK.N.NDIM)
REAL ACNDIM.NDIM).E(NDIN),SUM
INTEGER N.I.IM{.K.J,NMJF{,NHJIP2

BCI)=B(4)/7AC1.1)
DO 20 I=2.N
IMi=I~§
SUM=0.0
DO 10 K=1,IMY _
SUH=SUM+ACT.K)®*B(K)
CONTINUE
BCD)=(B(I)-SUM) /ACT . 1)
CONTINUE

DO 40 J=2.N
NMJF2=N-J+2
NMJIF 4 =N=-J+1
SUM=0.0
DO 30 K=NMJF2.N
SUM=SUM+A(NMJIF{ ,K)#E(K)
CONTINUE
E(NMJIP1)=B(NMJIF1)-SUM
CONTINUE
RETURN
END
SURROUTINE CINTEG(XF.XL.J.B{.CE.CE{.CE2.CE3)
REAL C1¢100).E1(100)

Ci(i)=Bi (1)
DO S K=2.J

CH{K)=Bi (K)%(57.3%%(K~1))
CONTINUE

ALFHA=0.0
DO 10 I=1.2
IF(I.EQ.1)THEN
XF1=XL/57.3
ELSE
XFi=XF/57.3
ENDIF

T1=C1 (1) #SIN(XF1)
THI=COS(XF 1)+ (XFi%SIN(XF{))
T2=Ti+(CH1(2)%TEY)
IF(J.EQ.2)THEN
TTS5=0.5%T2
ELSE
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260.
264,
269.
274.
279.
280.
284.
289.
294,
300.
304.
309.

00
?3
93
90
98
00
93
95
90
00
93
?5

-0.§0961E 02 0.29356E-01

-3.3282
-3.1835
-3.0364
-2.8908
-2.7447 .
=2.7441 -
-2.5964
~2.4490
-2.3037
~2.1540
-2.0073
-1.8619

Cos IS -0.2387¢
SIN IS 1.07027

BETA IS 0.08444

FOR DEGREE OF 2 COEFFICIENTS ARE

260.
264,
269.
274,
279.
280.
284.
287.
294.
300.
304,
309.

00
73
95
99
98
00
93
?5
?0
00
?3
?5

0.74893E 02 -0.57455E 00 0.10590E-02

~2.9038
-2,9958
-3.0367
~3.0248
-2.9584
-2.9580
-2.8412
-2.66%4
~2.4477
~2.1651

-1.8395
-1.4550

cos 1S -0.24258
SIN IS 1.08253

BETA IS 0.00384

FOR DEGREE OF 3 COEFFICIENTS ARE

260.
264,
269.
274,
279.
280.

284.
289.
294,
300.
.93

304

309.

00
?3
5
20
98
00

?3
95
90
09

?5

0.50174E 02 -0.23041E 00 -0.44174E-03 0.20934E-05

~2.7956
-2.9445
-3.0291
-3.0536
-3.0132
-3.0129

SIN 15§ 1.08591

BETA IS 0.00529

FOR DEGREE OF 4 COEFFICIENTS ARE

D AEZ8TE 01 0.75734E-01  -0.27532C-03 ~-0.19474C-05

-2.8974

2.9776
~3.0215
-3.018
-2.9646

0.53435C-08




DA SN S S At S S I A A Y A S Bt At e 8

(%
- 260.00 -3.1432
Cos IS ©.23453

- SIN IS 0.517467

i (- BETA IS 0.06150
-
~ FOR DEGREE OF 4 COEFFICIENTS ARE
. -0.53937E oOf 0.14171E 00 -0.89978BE-03 0.24201E-05 -0.39701F-03

220.00 -0.3633
o 224.93  -0.6420
229.95 -0.9433
234.90  -1.2584
o 239.98  -1.6009
240.00 -1.6023
244.93  -1.954%
o 245.02  ~1.9607
246.02 -2.0345
248.02 -2.1846
o 249.95  -2.3326
254.90  -2.7267
260.00 -3.1554

cos IS 0.23453
- SIN IS 0.51764

RETA IS 0.06976 -
-

0
_  SECTION--6

X Y
260.00 -2.8434
- 264.93 -2.9391

269.95  -3.0253
274,90 -3.1613
o 279.98  -2.9364
280.00 -3.0340
284.93  -2.8386
o 289.95  -2.4459
294.90  -2.4598
300.00 -2.4777
o 304.93  -1.8085
309.95 -1.4258

“ 0.120000E 02 0.341442E 04 0.974293E 06 0.278800E 09 0.B0O00SLE
=0.312937€ 02 ©.341442€ 04 0.974293E 06 0.278800E 09 9.800056€
0.230228E 14 -0.882338E 04 0.974293E 06 0.279800E 09 0.800056E

.230228E 44 0.864337E 16 -0.249385E 07 0.278800E 09 0.8000556E
0.230228E 14 0.664337E 16 0.192248BE 19 -0.7064637E 09 0.800054E
0.230228E 14 0.664337€E 16 0.192218E 19 0.357638E 21 -0.200732E

C
-~ o

B == s en wn e

FOR DEGREE OF 1 COEFFICIENTS ARE
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[ 240.00 ~-1.6516
244,93 -1.9930
245.02 -1.9992

[ 246.02 ~2.0684
248.02 ~2.20469
249.95 -2.3405

[ 254.90 -2.4832
260.00 =3.0363

“ cos 1Is 0.23447
SIN IS 0.51687
.
BETA IS 0.0%459
[ 53
FOR DEGREE OF 2 COEFFICIENTS ARE
[ =

~0.77540E 0Of 0.12095E 00 -0.37744E-03

. 220.00 -0.3667
224.93  -0.4415
229.95  -0.9412

< 234.90  -1.2563
239.98  -1.5999

: 240.00 ~1.6013

. . 244.93  -1.9545
245.02  -1.9641

246.02  ~2.0352

o 248.02  -2.1857
249,95 -2.3339
254.90  -2.7277

o 260.00 -3.1537

cos IS 0.23444

L5
SIN IS 0.51759
- BETA IS 0.05545
A
FOR DEGREE OF 3 COEFFICIENTS ARE
“ -0.38061E Of 0.64440E-01 -0.13207E-03 -0.40872E-06

220.00 -0.3735
o 224.93  -0.6447
229.95  -0.9412
234.90  ~1.2540
< 239.98  -1.5964
240.00 -1.5978
244,93 -1.9512
c 245.02  -1.9579
246,02 -2.0322
248.02 -2.1835
o 249.95  -2.3327
254.90  -2.7305

C

(&

o 260.00 -3.1432
COS IS 0.23453

o
SIN IS5 0.51767

.. o BETA IS 0.06150
\r
. FOR DEGREE OF 4 COEFFICIENTS ARE
- -0.353957€ 01  ©.14171E 00 ~0.89978E-03  0.24201E-05 -0.35701E-08

220.00 -0.3633
o 224,93 -0.6420
229.95  -0.9433
234.90 -1.2584

o 239.98 -1.6009
240.00 -1.6023
244.93 -1.9541

N 24%.02 ~1.9607
236,02 -2.0345
248,02  -2.1846

o 249,95 -2.3326
254.90  -2.7267

260.00 -3.1554
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-

154.90 -0.6029
159.98 -0.6024
160.00 -0.6024
164.93 -0.6013
169.95 ~0.3999
174.90 -0.5982
179.98 -0.3962
180.00 -0.5962
184.93 -0.5942
189.95 -0.5922
194.90 -0.5902
199.98 -0.5882
200.00 -0.5882
204.93 -0.35854
209.95 -0.58446
214.90 -0.5831
219.98 -0.5816
220.00 -0.5816
cos IS 9.38233
SIN IS -0.00194 -
BETA IS 0.00146
0
SECTION--5
X Y
220.00 -0.5991
224.93 -0.6040
229.95 -0.7473
234.90 -1.11419
239.98 -1.4437
240.00 ~1.4393
244,93 ~1.7648
245.02 -1{.9890
246.02 -2.2410
248.02 -2.4910
249.95 =2.6648
254.90 -2.8203
260.00 -2.8434

0.130000E 02
-0.227588E 02
0.108856E 14
0.108854E 14
0.108856E 14
0.108854E 14

FOR DEGREE OF

220.00
224.93
227.95
234.90
239.98

0.313840E 04
0.313840E 04
~0.560537E 04
0.26544664E 16
0.2654646E 16
0.265466E 16

0.14965E 02 -0.69235E-01

-0.2649
-0.6083
-0.9558
~1.2985

-1.6502

1 COEFFICIENTS ARE

Q.759333E
0.759353E
0.759353E
-0.138232¢
0.648397E
0.648597€

04
06

o7
i8
i8

Q.184Q97E
0.184097E
0.184097E
0.184097E
~0.341450E
0.158754E

Q9
o9
09
09
09

24

Q.447222¢€
0.447222E
0.447222E
0.447222E
0.447222E
-0.844416E

14
i1
it
11
i1
i1
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o
X
. [ 189.95 -0.5934
N 194.90 -0.5914
. . 1992.98 -0.5895
-t ) < 200.00 -0.5895
o 204.93  -0.5874
209.95 -0.5851
. < 214,90 -0.5826
3 ) 219.98  -0.5799 .
- ) 220.00 -0.5799 -
N
cos IS 0.38237
- s SIN IS -0.00185
. BETA IS 0.00130
<
[ _J
. ¢ FOR DEGREE OF 3 COEFFICIENTS ARE
- 0.368463E 00 -0.16621E-01 0.91262E-04 -~0.16206E-06
<

140.00  -0.5989
144.93  -0.6013
149.95 -0.6028
154.90  -0.4033
: 159.98  -0.6031
- - < 160.00  -0.6031
. 164.93  -0.6022
169.95  -0.6007

¢

o  174.70 -0.5988
179.98  -0.5966
N 180.00 -0.5966
N o  184.93  -0.5943 -
f 189.95  -0.5918

194.90  -0.5894
o 199.98  -0.5872
200.00 -0.5872
204.93 -0.5853
o 209.95  ~-0.5839
214,90  -0.5829
219.99  -0.5827
C 220.00 -0.5827

. cos 1s 0.38230
SIN IS -0.00199
L o BETA IS 0.00137

FOR DEGREE OF 4 COEFFICIENTS ARE

G C 0.79855E 00 -0.28190E-01  0.20703E-03 -0.465894E-04 0.77416E-09
140.00  -0.6003
o 144,93 -0.6020
B 149.95  -0.4029
C
Ny (™
o C  154.90  -0.6029
159.98  -0.60624
.. 160.00  -0.6024
o o 164.93  -9.6013
- 169.95  -0.5999
174.90 -0.5982
o 179.98  -0.5942
.. 180.00  -0.5942
O 184.93  -0.5942
R o 189.95 -0.5922
S 194.90  -0.5902
199.98  -0.5882
L 200.00 -0.5882
o 204.93  -0.5864
1 209.95  -0.5846
- o 214.90 -0.5831
219.98 -0.5816
210,00 -0.95016
o v cos IS  o0.38233
o o SIN IS -0.00194
RETA IS 0.00144
L A
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. o 220.00  -0.599f

.
. 0.210000€ 02 0.381904E 04 0.707051E 06 0.133432E 09 0.7254634C 11
- - -0.124747E 02 0.381904E 04 0.707051E 06 0.133132€ 09 0.2%4434E 114
0.494047E 13 -0.226494E 04 9.707054C 04 6. 4331320 99 G.2%363a0 1
9.494047E 13 0.971017E 15  -0.4184649E 06 0.1531328 09 CLI5463AE 14
“ 0.494047E 13 0.971017E 15 0.193059E 18  -0.787047E 08 0.2T4634E 14
4 0.494047E 13 0.971017E 15 0.193059€ 18 0.387792E 20  -0.150342C {4
b-_. -
_  FOR DEGREE OF 1{ COEFFICIENTS AKE :
e -0.44772E 00  0.29520£-03
\'.\' (=
AXY 140.00  -0.6044
‘ 144.93  -0.6049
o 149.95  -0.4035
poe 154.90  -0.6020
N 159.98  -0.6005

= o 160.00  -0.5005
164.93  -0.5990
169.95  ~0.5975

) o 174.90  -0.5961 -
" i 179.98  -0.5946
s 180.00 -0.5945
- o 184.93 -0.5931
189.95  -0.5916
194.90  -0.5902
- ' o 199.98  -0.5887
o 200.00 -0.5887
: 204.93  -0.5872
- 209.95  -0.5857
214.90  -0.5843

o 219.98  -0.5828 -

rﬁ o  220.00 -0.5828

cos IS 0.38217

- v SIN IS -0.00191
e o BETA IS 0.00124
- v FOR DEGREE OF 2 COEFFICIENTS ARE
- o -0.54153E 00 -0.89604E-03  ©,32806E-05
.. 140.00  -0.6027
- N 144,93 -0.6025
RN 149.95  -0.6021

. 154.90  -0.4016
o 159.98  -0.4600%

160.00  -0.4009

P 164.93  -0.6004
- 169.95  -0.5991
A 174.90  -0.5979
179.98  -0.5945

_ _  180.060 -0.5945
- 184.93  -0.5950

O
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o
. €OS IS  0.22983
> o SIN IS -Q.47532

BLCTA 1S 0.06018

[ & FOR DEGREE OF 4 COEFFICIENTS ARE
\ ~0.10469E 03 0.13548E Of 0.85128E~02 -0.18612E-03 0.67304E-06

e [
QF 100.00 -2.8949
N 104.93  -2.2372
o 106.02 -2.1305
109.95 . ~1.8447

~ 110.50  -1.8156
o 114,02 -1.6801
- 114,99 -1.6577

198,02  -1.4038

o 119,98 -1.5827 ;

. 120.00 -1.5826 -
- : 124,93 -1.5272
- ' 129.95  -1.3804

134.90 -1.0303
139.98 -0.3289

x “ ¢  140.00 -0.3253
' COS IS 0.24490
v SIN IS -0.49268 N
i& . o BETA IS 0.20830
0
SECTION--4
cr X Y
R L 140.00 -0.6344
. 144.93  -0.5621
149.95 -0.5590
. o 154.90  -0.6074
159.98  -0.6115
160.00  -0.655%
w. ¢ 164.93  -0.5929
169.95 -0.5801 F
174.90  -0.6184
. < 179.98 -0.5785
- 180.00  -0.6663
K 184.93  -0.5706
¢ 189.95  -0.5689
194.90  -0.5524
- 199.98 -0.5362
. C 200.9%0 -0.6327
ST 204,93 -0.5929
209.95  -0.6024
C  214.90  -0.6071
.\ 219.98  -0.5448
. &
, u.
- ¢ 220.00 -0.599%
- 0.210000E 02  0.381904E 04  0.707051E 06  0.133132E 09  0.254434E 11
. - -0.124747E 02 0.381904E 04 0.707051E 06 0.933132E 09 0.254634E {14
o 0.494047€ 13 -0.226494E 04  0.707051E 06  0.133132C 09  0.254634E 11
' 0.494047E 13 0.971017E 15  -0.418449E 06  0.133132E 09  0.254634E 14
o 0.494047E 13 0.971017E 15  0.19305%E 18  -0.7B7047C 0B  0.254634E 11
0.494047€ {3 0.971097E 15 0.193059E {8 0.387792E 20 ~0.150312E 14

[ FOR DEGREE OF 4 COEFFICIENTS ARE
~0.64772€ 00 0.29520E-03

o
. 140.00 -0.6064
- 144.93 -0.604%
l o 149,95  -0.6035
154,99  -0.60.0
159.98  -~0.6005
o 169.90 -0.400%
: 164.93 -9.5990
. 167.95  -0.5975
o - 174.90  -0.5961
179.93 -0.5946
180.00  -0.5946
o 184,93 -0.%93¢

— 187.75 -0.5716
He 194,90 -0.5902
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-
C ¢
. 134.90  -0.7969
(™ 137.98  -0.5452
e 146.00 -0.5442
X -
CoS IS 0.22802
o SIN IS  -0.47461
hos BETA IS 0.05512 ’ ;
L >
-
1o « FOR DEGREE OF 2 COEFFICIENTS ARE
i
v -0.29429E 01 -0.26062E-01  ©.31168E-03
L=
100.00 -2.4322
- 104.93 -2.2458
T o 106.02  -2.2026
2 109.95  -2.0405
{ i10.5¢ -2.0170 .
. o 114,02 -1.8624 -
- . 114.90 -1.8226
- 118.02 -1.6774
- o  119.98 -1.5834
120.06  -1.5821
124.93  -1.3342
o " o 129.95 -1.0663
b 134.90  —0.7866
o 139.98 -0.4838
< 140.00  -0.4826
Cos IS 0.229640 -
L %3
SIN IS -0.47606
o BETA IS  0.05723
“~  FOR DEGREE OF 3 COEFFICIENTS ARE
o 0.49541E 01 -0.21042E 00 0.18986E-02 -0.45106E-05
: 100.00  -2.4321
. - ¢  104.93 -2.2528

106.02 =-2,2099
109.95 =2.0463
- 110.50 ~2.0224
$14.02 ~-1.8636
114.90 -1.8225
- 118.02 -1.6725
119.98  ~-1.5753
120.00 -{.5743
< 124,93  -1.3207
129.95  -1.0521
134.90 -0.7804
o 139.98 -0.4978
140.00 ~0.4967
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54.93  -2.2829
69.95  -2.550%
74.90  -2.7644%
79.98  -2.9179
84.93 -2.9814
89.95 -2.9433
94.25 -2.7240
99.98 -2.4918
100.00 -2.4903 -
cos IS -0.23097
SIN IS -1.03075
BETA IS 0.02739
0
SECTION--3
X
400.00 -2.1593 .
104.93  -1.9954
106.02 -2.7490
109.95 -1.8983
110.50  -2.2450
114.02 -1.9790
114.90  -1.8296
118.02 -1.7410
119.98  —1.6687
120.00 -1.5089
124.93  -1.1188
129.95 -0.8382
134.90 -0.6624 .
139.98  ~0.5910
140.00 -0.6346
0.150000E 02 0.178808E 04 0.215363E 06 0.262097€ 08 0.322273E 10
-0.2361%1E 02 0.170808E 04 0.215363E 06 0.262097E 0 0.I22273F 10
0.4002B9E 12  ~0.270579E 04 0.295363E 06 0.262097F 08 0.322273C 10
0.400289€ 12 G.502083E 14  -0.312393E 06 0.262097E 08 0.322273E 10
0.400289E 12 0.502083E 14 0.635705E 16 -0.363624E 08 0.322273¢ 10
0.400289E " 0.S02083E 14 0.635705E 16 0.812088€ 18  -0,426871E 10
FOR DEGREE OF { COEFFICIENTS ARE
-0.74811E 01  ©,49549E-04
100.00 -2.5242
104.93  -2.2819
106.02  -2.2279
109.95  ~2.0332
110.50 -2.0059
114,02  ~1.8345
114.90  -1,7879
118.02  -1.6333
119,78  -1,5362
129,00 -1.53%2
124.93  -1.2910
129.95  -1.0422
134.90  -0.7949
139.98  -0.5452
140.00  -9.5442
cos 1s 0.22802
SIN IS -0.4746%
FETA IS 0.05512
FOR DEGREE OF 2 COEFFICIENTS ARE
-0.29429€ 01 -0.24062E-01 0.31148E-03
100.00 -2.4327
104,97 -23.2498
106.02  -2,2004
109.95  -2.0405
110,50 -2,0170
114.02 —1.8624
114,70 1.6206
119,02 =1.6774
119,98 -1 .5034
120.60  -1.5821

124.93

-1.3342
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FOR DEGREE OF 2 CCCFFICICNYS ARE

49.95
34.90
59.98
60,00
64,93
69.95
74.90
79.98
84,93
89.95
96.2
99.98
100.00

0.69974E Of

-1.2385
-1.6782
-2.0588
~2.0601
-2.3608
-2.5977
-2.7629
-2.8619
-2.8894
-2.8480
=2.6972
-2.5560
=-2.5552

cos 1§
SIN IS
BETA IS

-0.23414E 00 0.13B62E-02

-0.23273
-1.02500
0.02785

FOR DEGREE OF 3 COEFFICIENTS ARE

49.95
54.90
59.98
60.00
64.93
69.95
74.90
79.%8
g4.93
89.95
96.25
99.98
100.00

-0.22492E 01

-1.3658
-1.6724
-1.9894
-1.9906
~2.2841
-2.5507
-2.7649
-2.9165
-2.,9804
-2.9434
-2.7247
-2.4918
~2.4904

cos IS
SIN IS
BETA IS

0.15382E 00 -0.388461E~0Q2

~0.230%98
-1.03075

0.02428

FOR DEGREE OF 4 COEFFICIENTS ARE

49.95
54.90
59.98
60.00

-0.30959E 01

-1.3691
-1.6712
-1.9875

.Tl.9888

0.19983E 00 -0.48040E-~02

0.23238E-04

0.31217E-04 ~0.25545£-07

e B ot e it o ———— < . A e
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C ¢

| ‘e [\
. COS IS  0.08540
- N SIN IS -0.04630
BETA IS  0.0007S
a “
. ) -
_  SECTION--2
X
P 49,95  -1.3255
Y o 54.90  -1.7330
on 59.98  -2.0234
40.00 ~1.9790
o 64.93  -2.2224
-~ i 69.95 -2.5410
v o 74.90  -2.8410
o C 79.98 -2.9128
T 84.93  -2.872f
~89.95 -2.9584 i
. o 96.25 -2.8509 .
‘- . 99.98 -2.7463
" 100,00  -2,1593
- o
0.130000E 02  0.985699E 03  0.783B64E 05  0.450414E 07  0.55B8554E 09
-0.311647E 02  0.985499E 03  0.7B3B&4E 05  0.650114E 07  0.558554E 09
P . s 0.493801E 11  -0.244417E 04  0.783B44E 05  0.450114E 07 .SSES54E 09
. ©.493801E 14 0.446535€ 13 ~0.199415E 06  O0.60114E 07  0.558554E 09
2 0.493801E 14 0.446535C 13 0.410992E 15  -0.168384E 08 0.S50554E 09
s 0.493801E {1 0.446535E 13 0.410992E 15  0.383528E 17 -0.146288E {0
. FOR DEGREE OF 1 COEFFICIENTS ARE .
o o
r -0.71004E 00 ~0.22252E-01
o 49.95  -1.8216
- 54.90 ~1.9317
- 59.98  -2.0447
L o 40,00 ~2.0452
: 64.93  -2,1549
69.95  -2.2666
o 74.90  -2.3747
. 79.98 -2.4898
. 84.93  -2.5999
. o 89.95 -2.7116
96.25 -2.8518
- 99.98  -2.9348
L o 100.00 -2.9353
L .
- tos IS  -0.22735
(&
J' SIN IS -0.98062
b C BETA IS 0.13976
f ©
' C
&S FOR DEGREE OF 2 COEFFICIENTS ARE
<
0.49994E 01 -0.23414E 60  0.13862E-02
-~ 49.95 ~1.2385
i : 54.90 ~1.6782
59.98  -2,0588
. 60.00  -2,0601
L 64.93  ~2.3408
N 69.95  -2.5977
L s .o 74.90  -2.7429
R . 79.98  -2.8619
) 04.93 -2.88%4
- 89.95 -2.8400
- 96.25  ~2.6972
[1 99.98  -2.5560
o 100.90  -2.5552
E Cos IS -0.23273
e -
t Y SIN IS -1.02500
LI
- - BETA IS 0.0278%
i
g ~
. . FOR DEGREE OF 3 COEFFICTENTS ARE

AN A I J A'_"."'_‘_\_- DI
)
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17,79 0.5095

20.00 0.5086

24.93 0.2790

29.95 0.0121

34.90 -0.2838

39.98 -0.6212

42.02 -0.7663

44.91 -1.1345

49 .95 -1.3827 <
cos IS 0.08726
SIN IS ~0.04478
BETA IS 0.00244

FOR DEGREE OF 3 COEFFICIENTS ARE

N 0.94910E 00 0.11227E~-01 ~0.18851E-02 0.14941E-04

4.93 9.94604
?.95 0.888%

14.90 0.7473

19.98 0.5400

20.00 0.5391

24,93 0.2889

29.95 -0.0042

34.90 -0.3201

37.98 -0.6605

42.02 -0.7992

46.91 ~1.1303 -

49.95 -1.3345
cos IS 0.08242
SIN IS ~0.04609
RETA IS 0.00116

FOR DEGREE QF 4 COEFFICIENTS ARE

0.11256E 01

-0.33919E-01

0.13935€-02 -0.73945E-04

4.93 0.9838
?.95 0.85611

14.90 0.7245
19.98 0.5423
20,00 0.5414
24,93 0.3104
29.95 0.0194
34.90 -0.3130
39.98  -0.4770
42,02 -0.8220
46.91  ~1,1435
49.95  -4.3081

cim h P Le W e
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o RUN: SEQ@
o 188:5 .
o L mmmem—————
0
SECTION--1
o X
] 4,93 0.9808 .
v 9.95 0.8696 -
o 14.90 0.7194
19.98 0.5304
. 20.00 0.5438
N o 24,93 0.3225
o 29.95 0.0226
N 34.90 -0.3210
o 39.98 -0.6548
42.02  -0.8690
Iy 46.91  -1.1029
oo o 49.95  -1.3255
-
~ 0.120000E 02 0.338400E 03 ©0.119407E 05 0.471208E 06 0.197934E 08
) o ~0.281103E 00 0.338400E 03 0.119407E 95 0.471208E 06 0.197934E 03
- L 0.B43967€ 09  -0.137324E 03 9.119407€ 05 0.471208E 04 0.197934E 03
- 0.843967E 09 0.386842E 11  -0.778149E 94 0.471208E 04 0.197934F 08
- o 0.863967E 09 0.386B42E 14 0.176363E 13 -0.3B1274E 064 0.197934E 08
0.843967E 09 0.386842E 14 0.176363E 13 0.814980E 14  ~0,180438E 09
- . . FOR DEGREE OF 41 COEFFICIENTS ARE
Je 0.14984E 01 -0.53946E~01
-

4.93  1.2324
. 9.95  0.9414
.- o 14.90  0.6943
r 19.98  0.4202
20.00  9.4191

o 24.93  0.1530
.. 29.95 -0.417%
. 34.90 -0.3850
oA o 39.98  -0.64591

42.02 -0.7692

46.91  ~-1.0334

. o 49.95  -1.1972
. cos 1s 0.09300
SIN IS -0.04906

- o BETA IS 9.01839

FOR DEGREE OF 2 COEFFICIENTS ARE

o 0.11100E 01 -0.14827E-01 -0.66218E-03

4.93 i.0110
o 9.95 0.8770
o 14.90 0.7423

o
v <
* . 19.98 0.5095
_ 20.00 0.5086
. 24.93 0.2790
- - 29.95 0.0121
- 34.90 -0.2838
s 39.98  -0.4212
o 42,02  -0.7463
46.91 -1.1365
= 49.95 -1.3827
“ “~
5 , cos 1§ 0.08724
o SIN IS  -0.04478
BETA 1S 0.00244
W

- FOR DEGREE OF 3 COEFFICIENTS ARE

0.94%10€ 00 0.44227E-01 -0.18851E€-02 0.14741€-04

4.9 0.9604
9.95 0.2899
- 14.70 9.7473
19,98 0.5400
20.00 0.5391
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TE2=(2 . *XF1)*COS(XF{)
TEI=TE2+ (((XF1%#%2)-2 IXSIN(XF{))
T3=T2+(C1(3)#TE3)
ENDIF
IF(J.EQ.3)THEN
TT5=0.5%T3
ENDIF
IF({J.NE.2).AND. (J.NE.3)) THEN
TE4A=( (3. ¥ (XFI1#%2)) -6 ) %¥COT(XF 1)
TES=THA+ ((XFI%8T) - (6 2 XF 1)) #SIN(XF1)
T4=T3+(C{(4)*TE3)
ENDIF
IF(J.EQ.4)THEN
TT5=0.5%T4
ENDIF
IF(J.EQ.5)THEN

TS=((XFI%%4) (12, % (XF{#%2))+24 I#SIN(XF1)

T6=( (4, % (XF1%%3))-(24.%XF 1)) #COS(XF 1)
T?=((TS+T&)I*C1 (5))
TB=T4+T7
TT5=20.54T8

ENDIF -

IF(I.EQ.1)THEN
SUMZ=TTS

ENDIF

1F(1.EQ.2) THEN
SUMI=TTS

ENDIF

10 CONTINUE

&6

ALPHA=SUM2-SUM{

FPRINT .* °*

FRINT 66.ALPHA

FORMAT(9X.' COS IS '.Fi0.3)

IF(J.EQ.2)THEN
CE3=CE3+ALFPHA

ENDIF

IF(J.EQ.3)THEN
CE2=CE2+ALFHA

ENDIF

IF(J.EQ.4)THEN
CE=CE+ALPHA

ENDIF

IF(J.EQ.5)THEN
CE{=CE{ +ALFPHA

ENDIF

RETURN

END

SUBROUTINE SINTEG(XF.XL.J.Bf.CL.CLY1.CL2.CL3)

REAL C1¢(100).B1(100)

CiCi)=B1¢1)

DO 5 K=2.J
CHCKI=HE(KI % (57 . 3%n(K=1))

CONTINUE

ALPHA=0.0
DD 10 I=1.2
IFC(I.EQ.1)THEN .

XFi=XL/57.3
ELSE

XFi=XF/57.3
ENDIF

TI=Ci (1) (-COS(XF{))
TE4=SIN(XF§)~(XFi#COS(XF{))
T2=T4+(CIi(2)%TEY1)
IF(J.EQ.2)THEN
TTS5=0.5#T2
ELSE
TH2s¢2 , ¥ XF 1) #SINCXF1)
TR3=uTB2+((2.~(XF1#%#2))%COS(XF{1))
T3I=T24(C1(3)*TBI)
ENDIF
IF(J.EQ,I)THEN
TTS=0.5%7¥3
FNDTE
TFCCNE.2) . AND. (J.NE.3))THEN
THA=( (3. (XF{*22))=6. )XSIN(XF1)
TES=2TEHA+(C (4 X XF1)~(XF1nx3))«COS(XF1))
TA=T34¢CY (4)NTES)
ENDIF
IFCJ.EQ.4)THEN
TT5=0.5%T4

ENDIF
IF(J.EQ.5)THEN
TE2RO0A wiorh v wd RV oA wNE AV CTHONE (0
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284,93
289.95
294.90
300.00
304.93
309.95

-2.9083
-2.7348
-2.4955
-2.1767
=1.7974
-1.3371

cos IS
SIN IS
BETA IS

-0.24399 .
1.085%1

0.00529

FOR DEGREE OF 4 COEFFICIENTS ARE

0.16267E Of

260.00
264,93
269.935
274.90
279.98
280.00
284.93
289.93%
274.90
300.00
304,93
307.95

[¢]
SECTION-7
X
309.93
314.90
319.98
320.00
324.93
329.93
334.90
339.98
340.00
344.93
J47.95
354.90
359.98

9.1300
0.3361
0.5530

-2.8976
-2.9796
-3.0245
~3.0184

-2.9646
~2.9643
-2.8602
-2.6974
-2.4779

-2.1836
-1.8317
-1.4002

cos IS
SIN IS
RETA IS

Y
-1.4258
-1.1091
-0.6623
~0.7666
-0.3804
-0.0443

0.2482
0.5085
0.4654
0.7019
9.8582
0.9487
0.9937

00E 02
03E 00
A42E 14

0,75734E~01 -0.27532E-03 -0.194%4E-05 0.63405E~08

-0.24343 -
1.08374

0.00506

0.434435E 04 0.145479E 97 0.488164E 99 0.464143E {2
0.434435E 04 0.145479E 07 0.488166E 09 0.164143E 12
0.264@41E o3 0.145479E 07 0.488164E 09 0.164143E 12

f
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[ 0.553042E 14 0.186710E 17 0.139033E 06 0.488166E 09 0.164443C 47
f .. 0.553042€ 14 0.1846710E 17 0.631595€ 19 0.533946S5E 08 0.164142E (2
Fh 0.553042E 14 0.186710E 17 0.631595E 19 0.214073E 22 0.26B674E 11

<
FOK DEGREE OF 1§ COEFFICIENTS ARE

< ~0.16965E 02  ©.5OBA3ZE-01
309.95  -1.2064 -

- % 314,90 -0.9544
‘ . 319.98  ~0.4964
320.00 -0.6951

- 324.93  -0.4445

329.95 -0.1892

334.90  0.0624

“ 339.98  0.3207

340.00  0.3217

344.93  0.5724

© 349.95  0.8276

354,90 1.0793

359.98 1.3376

-

cos IS  0.05899

© SIN IS  0.06002

: BETA IS  0.03154
“w &
.

Cb = 0.53059
' CL =  0.14095
FOR DEGREE OF 2 COEFFICIENTS ARE

-

0.40378E 03 ~0.2446648E 0f 0.37584€-02

P 309.95 0.2720
314.90 -0.3135
319.98  -0.7231

o 320.00 -0.7244
324.93  -0.9358
329.95 -0.9631

. 334.90 -0.8047
339.98  -0.4504
340.00 -0.4485

' 344.93  0.0841
349.95  0.8083
354.90 1.7109

' 359.98 2.8289

cos IS 0.01994

©
SIN IS 0.07910
o EETA IS 1.18737
C
b.
“
o Ch =  6.47831
CL = 0.13453
N FOR DEGREE OF 3 COEFFICIENTS ARE
‘ o -0.32500€ 02 -0.20570E-02 0.73895E-03 -0.13105E-05
i 309.95  -1.4192
314.90 -1.0475

319.99 -0.6914
320,00 -0.6900
324,93 ~0.3704
39,99 -0.0743
KAY PRfh ) 0. 1057
339.90 0.4404
340.00 0.4413

344.93 0.6494
349.95 0.8299
394.90 0.9767
159,457 1.0939

cos IS 0.046403
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C
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-
r.
- CD = 0.47031
CL = 0.13153
y FOR DEGREE OF 3 COEFFICIENTS ARE
-
-0.32500E 02 ~0.28570E-02 0.73895E-03 ~0.13105E-05
- 309.95 -1.4192
L 314,90  -1.0475
- 319.98  -0.6914
320.00 -0.6900
. 324.93  -0.3704
- 329.95 -0.0714
E} 334.90  0.1957
Mo 339.98  0.4404
. 340.00  0.4413
344.93  0.6491 -
(- . 349.95  0.8299 -
- . 354.90  0.9767
M. 359.98  1.0939
COS IS  0.06483
:f‘ ’ SIN IS  0.05481
L BETA IS 0.00375
[v €D = 0.51814
CL = 0.10625
o FOR DEGREE OF 4 COEFFICIENTS ARE
T -0.18050E 02 -0.42054E-01 0.17407E-03  0.15676E-05 -0.36601E~-08
309.95  —1.4655
314.96 -1.0732
319.98  -0.6972
320.00 -0.6958
324.93  -0.3591

329.93 ~0.04714
334.99 0.2277
339.98 '0.4733
340.00 ©.4742
344,93 0.6747
349.95 ©.8380
334.90 0.9561
359.98 1.0303

COS IS  0.06646
_SIN IS 0.05631
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.. BETA IS 0.00173
1"
T “
- L Ch = 0.53922
' - CL =  0.08604
W
[ . -
[ END OF RUN:SEQ 188:5
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APPENDIX B

STEADY PRESSURE DATA PLOTS
FOR

a: SMOOTH & ROUGH CYLINDERS

TESTS

...............
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CP VALUES ALOMG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-0 64DEG-+ 1240EG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EFCH.

o
‘,:i.
F SMOOTH CYL INDER
RUN 00S Q1U-387.8 +/- 3.48 RNDIU-7.760 +/-.122
PIU- 0994. /- 41.40 VIU~268.48 */- 1.8624
- o Mlu- .235 ¢/~ .002 CL--0.0] CD- 0.4976
-; ;#’%‘% OOCé
& l
o % . () O
- U [+'4 o [«
-, © q&xh.._o Cﬂ)ﬁ _.-CPO
™ S i g
r °
" 0.0 90.0 180.0 270.0 360.0
THETRIDEG!
°
.. |
: U —
| . g B § §
- Q
2 ) ) * r ) + * 1
T 1
o g 4 4 4 ﬁ ! 3
= % i % 3 3 —¥ 7
f 2
» " 0.0 1.0 2.0 3.0 4.0
X OISTANCE




ce

-3.0-2.0 -1.0 4.0

2
CP

-X,0-2.0 -1.0 0.0

.

1.0 2.0 3.0

2.0 3.0

1.0

RUN 006 QiU=-343.7 +/-

SMCOTH CYLINDER

7.70 RNDIU-6.798 +/-.082

Plu- B877S. +/- 38.20 VIu=-270.50 -/- 2.860
Mlu- .236 +/- .003 CL--0,0606 CO- 0.4666
o0 noo
°] o
o o O30ERT0o, 0
5 < q <
%bxn4$ % P
[o =t
9.0 90.0 180.0 270.0 360.0
THETR(DEG)
i a a o—
g 3 & 8 3
' *+ ) * + ¢ |
{ 4 4 a
0.0 o 2.0 3.0 4.0
x OISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 40ZG-0 64CCG-+ 124DEG-X.
THE S SETS OF PGINTS AT £ACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EMCH.
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SMOOTH CYL INDER
- RUN 007 O1U-30S.1 +/- 73.36 RNDIU-5.907 +/-.034
.- Plu- 7549. +/- 17.00 VIU-275.39 +/- 2.566
MIU- .240 +/- .00l CL- -),1131 CO- 0,4604

1.0 2,0 3.0

. c. © [o) Q
Qo [o o
o % 00 o °°:.
n ‘o o voé °0
o o B
& s Do &
" 0.0 %0.0 - 180.0 270.0 360.0
- THETR(DEG)
?' °
q
~N
2. -
§ E $ g ¥ 1
- a S
oo
° + . + + * 1
; (] 4 ﬁ A a_ 9 g __k
_ ;i L | f
" 0.0 1.0 2.0 3.0 4.0
X DISTANCE
R CP VALULCS ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 40ZG-0 640CG-+ 1240EG-X.
o THE 5 SETS OF POINTS AT £ACH LOCATION
~ CORRESPOND TO 4 ROLLS OF 5 DEG. EAHCH.
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SMOOTH CYLINBER

RUN 008 01U-254.0 ~/- 2.24 RNDIU-4,929 +/-.023
PlU- B33]1. +/- 1.80 VIU-274.53 +/- 1.190
MU= .239 +/- 001 CL- -n,nayy CO-q,19%0

t.0 2.0 3.0
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. %_, o o} 00
o oot onos essnidonssgstogses) +)

o [») fol OQ U0
— B* o TNl
' [ [e] (o)

¢ 3 . b Poocce®
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i 8
0 J

0.0 90.0 180.0 270.0 360.0
THETA (DEG)

I. °©
-

" o l
n
e

o
ot
o
o

SIS
e o . ¥ ¢ 1 M # M 1
3 2 ‘ a 4 <§ 4
; T P
" 0.0 1.0 2.0 3.0 1.0
X DISTANCE
i CP VALUES ALONG LONGITUDINAL RAYS AT

POLAR ANGLE OF 40ZG-0 64CCG-+ 124DEG-X.
THE 5 SETS OF PGINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S5 DEG. EMCH.
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SMOOTH CY_INDER
RUN G238 Clu-200.8 +/- 1.26 RNDIU-3.934 +/-.030

-, - Plu- S020. +/- 31.60 VIU-273.23 +/- .B9%
i i Miu- .233 +/- .00] CL~-),3q14- CO- (4357
- .
:-' c C! °O ooo
Qe (o] o
. e P t8e0 0003808 0000300000000 o
o o) () o) o)
-:- J OC Qa OU
o B, 00 O
: o =
" 0.0 90.0 180. 270.0 260.0
THETAIDEG)
S
- |
2 2 At - 4
o o (6] 3 8 ?
- So ]
o * 3 + ¢ $ E J 1,
cl> j ) N 4 g 4 a
o £ 3 b
" 0.0 1.0 2.0 3.0 1.0
X DISTANCE

o CP VALUES ALONG LONGITUDINAL RAYS AT

s POLAR ANGLE OF 402G-0 64CCG-+ 1240EG-X.
THE 5 SECTS OF PGINTS AT E£ACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.
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cP

cp

RUN 012 OlU-151.2 +/-

SMOOTH C/LINDER

.70 RND1U~-2.987 +/-.030

Plu= 3737. +/- 10.60 V1U1273:30 +/- .784

. MU~ 240 +/- .00i CL- 0,379 CO-0,1a55

o

e

(2]

o

_L‘:o oodﬁé

e a C

° N COONEOCC00CAYECOCOC00CNNG, o

© qo o - O

é cg 4:? dﬂp )

N ~o N &

2 n

' 0.0 90.0 180.0 270.0 260.0
THETR(DEG)

°

[ =]

~

o

= £ - -

N % §F ¢ L

S

o' + 4’ +* 4! ¢ L 3

o 5 3

~N ‘e' oy = -3

AN

" 0.0 1. 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DZG-0 64CEG-+ 1240EG-X.
THC S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.




2

cP

-3.0-2.0 -1.0 0.0

3.0

-1.0 0.0 .0 2.0

-3.0-2.0

2.0 3.0

1.0

RUN 013 QlU=127.7 «+/-
Plu- 3170.

SMOOTH CYLINDER

1.044

.84 RND1U-2.523 +/-.008
6.00 VIU=272.80 +/-
MiU- .240 +/- .00} CL- -0,2873 cD- 0.3228

Ay
) cgﬂﬁ
OO
(o]
Jepssssseteoct vesriestosei o o
< 00
Oo ©
0 deD
%
0.0 180.0 270.0 360.0
THETRIDER)
—
B¢ § § 3
: k { L 4 * L
[*3 o A
;3 S
0.0 2.0 3.0 4.0
X DISTANCE
CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-0 64DEG-+ 124DEG-X.
THE S SETS OF POINTS AT E£ACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EFCH.
D e
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SMOOTH CYLINDER
RUN Ol14 0!U-100.9 +/- .56 RNDIU-1.991 +/-.018
Plu- 2485. +/- 6.60 VIU-273.79 +/-. .260

i Mlu- .241 +/- .001 CL- -0),1372 CD-0,281
N
J‘L“q 0339'
c © % "l
. U: oeo e o tetsgee.oectes Coo ) 00'
; % o o 0 ﬂ?o
: "“U%<FU 6%00
" 0.0 90.0 180.0 270.0 360.0
THETAIDEG)
o .
. ~
T8 [ N 3
& 3 3
cz , ! 1' A # * L
v S
2_‘ 4 A A A
5 2 B .
" 0.0 1.0 2.0 3.0 3.0
X DISTANCE :

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-0 64BEG-+ 124DEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.




RUN 015 O1U- 77.0 +/-

SMOOTH CYL INDER

ST T

1.12 RNDIU~1.510 +/-.010

Ply- 1872. +/-  1.80 VIU-275.60 +/- 2.016
. MU= .243 +/- .002 CL- 0,223 CD- (.2%5]
©
~n
-:'7%%0 od#
c. © o 0
L © o ] o
] ° ooﬁ Tt Og
5 g 5| o
'..\: .,Cm G Lo a4
S i il
0.0 90.0 180.0 270.0 60.0
THETARIBEG)
e
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= 8 9 ¢ g £ 4
2 9 § Y g i g AT |
IaN=)
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. ¢ 4 + N |
of 3 R S ;4
: i 1 8 & 8
" 0.0 1.0 2.0 3.0 4.0
X DISTANCLE
CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DELG-0 64DLG-+ | 24DEG-X.
THE S SETS OF POINTS AT CACH LQCATION
CORRESPOND TO 4 ROLLS OF S DEG. EFCH.
S S Rty
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cP

cP

RUN 016 Clu- 64.6 <+/-

SMOOTH CYL INDER

.00 RNDIU-1.266 +/-.001

2.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-O 64DEG-+ 124DEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRLCSPOND TO 4 ROLLS OF S DEG. EACH.

Plu- 1566. +/- 3.20 VIiu=275.61 +/- .098
o MlU- .243 +/- .000 CL- 0,2314 CD- (,29331
o
“T5 1
o]l % K
S %5 p——
o o % J;
é q% o o JD
: i il
' 0.0 30.0 180.0 270.0 360.0
THETA (DEG)
e
b
C: y .\ —td. %ﬁ
° g ¢ g g T
2 4
o * : 'ﬂ . 4 4 é
o - & . . 2
o~ a % 'y
& T8 3 & § ' |
' 0.0 1.0 %" 4.0
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cp

cP

SMOOTH CYL INDER

RUN 017 QlU~- S0.4 +/- .00 RNDIU-1.004 +/-.00!
Plu- 1255; /- Q.20 VIU=271.75 ¢/~ . 446
o MlU- .238 +/- .001 CL- (),]4n8 CO- (.69%
~
o %
o O (o]
o o &pxnzn&bxﬂxdkndtqf; 49
:. 08 oo 0.1\ ’ﬁoo
i o Rndl
: uQﬁf: oﬁhgﬁ
" 0.0 90.0 180.0 270.0 360.0
THETR (DEBG)
°
°©
~N
2 o 8 J,; ﬁﬁ
- g g il : I
- : ¢+«
o i . 7y #
X ] r A 2 ,
2 R N
" 0.0 1.0 .0 3.0 4.0

2
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DLG-0 64DEG-+ 1240EG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRLS®OND TO 4 ROLLS OF S DEG. CACH.
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N Shadlin o - g
v IO T A a4

cP

AT N

" RUN 018 QlU- 44.7 +/-

-~

S T e N L N N T NV 8 a WL O LW W o W o .o W, e

SMOOTH _CYLINOER
.00 RNDIU~-

.891 +/-.000

Plu= 1115, +/- 2.20 VIiU=271.61 +/- . 182
o Miu~ .239 +/- .00 CL- 0,0554 CO- 0,6443
J‘ﬁ%oo oagm
© % )
o [e) o'
Q % g o 9
n o o 0 o

O (o]
© o o) Pee o)
: g ® [ Xd
" 0.0 90.0 180.0 270.0 360.0
THZTARI(DEG)

D. —
~
o LA TR ) '
S
o
~ —$ . 3 & 5
: ; L
" 0.0 1.0 3.0 1.0

2.0
X DISTANCE

CP VALUCS ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG~0 64DEG-+ 124DEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND T0 4 ROLLS OF S DEG. EACH.
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. SMOOTH CYLINDER

o RUN 0189 QlU- 40.7 +/- .20 RNDIU- .807 +/-.003

R Plu- 1000. +/-  3.00 V1U-273.44 +/- _.620
MIU- .241 +/- .000 CL-—,1065 CO- 0.179
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v e
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= o © °Q o) '
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i i o axxnpwcodm:ﬁnﬁnﬁ:o 80
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) o b
.‘ . — . 3 3
3 + : 3 i
" 0.0 1.0 2.0 3.0 1.0
- X DISTANCE .
N CP_VALUES ALONG LONGITUDINAL RAYS AT
! POLAR ANGLE OF 4DEG-0 64DEG-+ 124DEG-X.
e . THE 5 SCTS OF POINTS AT CACH LOCATION
P ' CORRESPOND TO 4 ROLLS OF S DEG. EHCH.
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cP

'300-200 "co 0.0

cP

'3-0-2-0 ‘lco 000

1.0 2.0 3.0

1.0 2.0 3.0

RUN 020 QlU- 35.3 +/-

SMOOTH CYLINDER

.06 RNO1U- .695 +/-.001

"PlU- 8S5. +/-  4.00 VIU-274.96 */-  .586
Mlu- .243 +/- .001 CL~ -0,0038 CD- 0,169 °
lﬁqb oo |
OO Aoo
% a0POC0OACIOCRC0E00000 O
o e} o
LB o T
g(:1 UO Iy CO
”%T <de
0.0 90.0 180.0 270.0 360.0

‘ THETH(UEG]
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P }1
R R
0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 40LG-0 64DEG-+ 124DEG-X.
THE S SETS OF POINTS AT CACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.




SMOOTH CYL INOER

RUN 021 Olu- 20.7 +/- .46 RNDIU- .407 +/-.005
PlU- 495. +/-  6.20 VIU-275.97 +/- 1.664
Mlu- .244 +/- .001 CL- 0,093 CO- 0,807

w -

1.0 2.0 3.0

A
3
i

a ©
o r3) O
. e % gm0, o
s T e ]
: .
o
" 0.0 90.0 180.0 270.0 360.0
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Lo | :
h 4
o g g ‘3 g $ T
' 2 % TL 4 % 4 . it
] ! a a a 4
o 8 ]
5 | | |
_ . " 0.0 1.0 2.0 1.0 £0
X CISTANCE

< —

CP VALUES ALONG LONGITUBINAL RAYS AT
POLAR ANGLE OF 40LG-0 64DEG-+ 1240CG-X.
THt S SETS OF POINTS AT CACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EFCH.




SMOOTH CYLINOER

RUN 022 Qlu- 25.8 +/- .00 RNDIU~ .S07 +/-.003
Plu- 621. /- 2.20 V1U-275.84 +/- .B5S2
MIU- .243 +/- .001 CL- -0.0261 co- 0,183

°
N
¥
-:“P; o@
e © % CLCP
. ©° "o ORI AOa00000 2
D o b o)
o OCA » o 80
: ‘ftb?‘-" o ol
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CP VALUES ALONG LONGITUDINAL RAYS AT '
POLAR ANGLE OF 4DEG-0 64DEG-+ 1240EG-X.
THE S SCTS OF POINTS AT EACH LOCATION
CORRCSPOND TO 4 ROLLS OF S DEG. EACH.




1.0 2.0 3.0

v

SMOOTH CYL INDER

RUN 023 Clu-~ 30.7 +/- .00 RNDIU- .605 +/-.003

PlU- 748, +/- 1.60 VIU-274.45 +/-  .358
MlU~ .242 +/- .000 CL- -N,My39 CD-Q,1627

O
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a © o Q
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- 3
CP VALUES ALONG LONGITUDINAL RAYS AT
POLﬁR ANGLE OF 4DEG-0 64DCG-+ 1 240EG-X.
THE S SETS QF PQINTS RT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DCG. €ACH,
e L e Y e L e el e e




cP

-3.0-2.0 -1.0 0.0

ce

-3.0-2.0 -1.0 0.0

1.0 2.0 3.0

200 3‘0

1.0

SMOOTH CYLINDER

RUN 033 Qlu- 9.0 +/- .00 RNDIU- .304 +/-.002
Plu- 614, +/- 2.40 VIU-162.43 +/- . 350
MiU- .145 +/- .001 CL=~0,008750 CO- 1,019
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3.0

CP VALUES ALONG

LONGITUDINAL RAYS AT

POLAR ANGLE OF 4DEG-0 64DCG-+ | 24DEG-X
THE S SETS OF POINTS RT EACH LOCATION
CORRCSPOND T0 4 ROLLS OF 5 DEG. EACH.

4.0
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: SMOOTH_CILINOER
RPUN 034 QlU- 9. +/- .12 RNDOIU- .309 +/-.003

C PlU- B23. +/- 4.80 VIU-162.53 «7~-  .260
. o MIU- .145 ¢/- .001 Ci-Q,00u6 CG- n,9846
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CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DGG-0 64DEG-+ 1240EG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.
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. SMOOTH CYL IMDER
RUN C35 ClU- 9.8 +/- .12 RNDIU- .325 =/-,003
. PIu- 648, +/-  5.80 VIU-164.90 +/-  .334
MiU- .147 +/- .001 CL--0),0306 CO-1,0045
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X BISTANGCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-0O 64DEG-+ 124DEG-X.
THE S SCTS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.
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SMOGTH CYLINDER
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SMOOTH CYL JNDER
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CYLINDER *+ NO. & MESH SCREEN
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CYLINDER + NO. 6 MCSH SCREEN :
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RUN 105 QlU=- 31.7 +/-

SMOOTH CYLINDER
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,‘ CYLINDER +« NO. & McSH SCREEN

RUN 145 0lU- 29.9 +/- .00 RNDIU- .727 +/-.002.
Plu- 1081. +/- 4.00 VIU-224.11 +/-__ .404
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CYLINDER + NO. 6 MESH SCREEN

RUN 146 OQlU- 34.4 +/- 3.16 RNOIU- .831 +/-.038
PlU- 1232. +/- 4.40 viy-225.82 +/- 10.158

Miu- .2C0 +/- .0G3 cL-(0,067 CO0-1,1533
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_ CYLINDER ¢ NO. 6 MESH SCREEN

2 RUN 147 OIU- 39.8 +/- .10 RNDIU- .947 +/-.003

o PlU- 1393, +/-  3.60 VIU=228.57 +/-  .116
Mly- .2C2 +/- .000 CL- ~0,00158 CO- 1,119
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CYLINOER ¢ NO. 6 MECSH SCREEN
RUN 148 QlU~- 44.8 +/- .00 RNDIU-1.057 +/-.001

PlU- 1553. +/- 3.40 viUu=-230.02 +/- .252
o Miu- .2C3 +/- .000 CL~ -0,0108 cO- 1,1179
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CYLINDER * NO. & MCSH SCREEN
RUN 150 OlUu- 7.0 +/- .CD RNDIU-1.092 +/-.002
PlU-10321. +/- 1.40 VIU- 34.94 +/- .0I8
Miu- .031 +/- .000 CL- 0,0006 CD-1,0292 .
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g CYLINDER + NO. 6 MESH SCREEN
RUN 151 QIU- 11.7 +/- .00 RNDIU-1.421 +/-.00]
- PlU-10316. +/- .00 VIU- 45,24 +/- .016
o MlU- .040 +/- .000 CL- (),03620 CO- 1.0700.
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CYLINDER + NO. 6 MESH SCREEN
RUN 152 Qlu- 26.1 +/- .28 RNDIU~2.127 +/-.013
P1U~10300. +/- 1.00 VIU=- 67.56 +/- .434
Mlu- .0E0 +/- .001 CL- 0,0537. CO- 1;n375n
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CYLINDER < NO. 6 MESH SCREEN

RUN 1S3 0tuU- 71.5 +/-
PlU-10254. .
Mlu- .1C60 +/- .000 CL- 0,01568 CD- 0,999

.22 RNDIU-3.515 +/-.007

+/- 2.00 viu-112.01 +/-  .186
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- CYLINDER + NO. 6 MESH SCREEN

= RUN 154 CluU-103.1 +/- .90 RNDlU~4.209 +/-.021
Y PlU-10226. +/- 2.20 VIU=134.77 +/- .. .566

o MiU- .120 +/- .001 CL- 0,296 CO- 0,9909
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RUN 155 01U-160.7 +/-

CYLINDER '+ NO. 6 MSH SCREEN

.86 RNDJU-5.218 +/-.017

PlU-10164. +/-  1.60 VIU-169.06 */-  .416
MIU- .150 +/- .001 CL- 0,003 CO-1,0156
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CYLINDER + NO. 6 MESH SCREEN

RUN 156 O1U-227.4 +/- .84 RNDIU-6.136 +/-.021
P1U-10033. <+/- 6.20 vIU-202.39 +/- .298
Miu- .179 +/- .00l CL- 0,0003 CO- 1,074
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CYLINDER + NO. & MESH SCREEN
RUN 157 0lu-281.3 +/- .48 RNDIU-6.710 +/-.014
P1U~10044. +/- 3.€0 VIU~-226.99 +/- ,218B
MiL- .2C0 +/- .000 CL-(,0089 CO- 1,05/9
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CYLINDER + NO. 250 MESH SCRCEN
RUN 171 QlU=- 19.7 +/- .08 RNDJU- .408 +/-.002

Plu=- 478. +/- 3.80 VIU-269.46 <+/- .620
o Hly- .242 +/- .00 CL- -0,06204 CD~- (),2856
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CYLINDBER + NO. 250 MESH SCREEN

RUN 173 QlU- 30.7 +/- .16 RNDJU=- .B15 +/-.002
Plu- 722. +/- 3.80 VIU=-276.23 +/- .426 .

o MiU- .247 +/- .001 CL- 0),0884 CO- 0,455
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3 CYLINDER * NO. 250 MESH SCREEN
H RUN 174 OlU- 35.5 +/- .14 RNDIU- .711 +/-.003
f PlU- B4B. +/-  3.80 VIU-274.39 +/- .330
o MiU- .244 +/- .001 CL=- -),05572 CD- N,4R93
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b: CYLINDER + NO. 250 MESH SCREEN
N RUN 177 Qlu- 51.2 +/- .30 RND1U-1.017 +/-.004
Plu= 1225. +/- 3.80 VIU=-275.51 +/- .490
N ° MiU- .244 +/- .001 CL- -N,253 CO- n A8
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CYLINDER + NO. 250 MESH SCREEN

RUN 178 QlU- 65.0 +/- .40 RNDIU-1.273 +/-.006
PlU- 1534, +/- 3.20 VIU-278.07 +/-  .584
" Mlu- .246 +/- .00] cL--0,0036. co- 0.5843
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£ CYLINDER + NO. 250 MESH SCREEN
H RUN 179 Glu- 78.5 +/- .16 RNC1U-1.529 +/-.001
PlU- 1854. +/- 3.40 ViUu-278.72 +/-  .498
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! . CYLINDER + NO. 250 MESH SCREEN
RUN 181 QlU-102.9.+/- .68 RNDIU=-2.052 +/-.008
~ PlUu- 2423. +/- -8.80 VlU-%é 28 ¢/~ .968
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CYLINOER + NO. 250 MESH SCREEN

RUN 182 QluU-133.2 +/- .64 RNDIU-2.578 +/-.00S
PlU- 3143, +/- 7.20 VIU-279.45 +/- .578
MiU- .246 +/- .000 CL- -0),(?6 CD- 10,9685
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CYLINDER + NO, 250 MESH SCREEN
RUN 189 Olu~ 25.0 +/- .40 RNDIU- .S09 +/-.006
Plu- 604. +/- 4.00 V1U=272.05 +/- 1.488

. MlU- .243 +/- .0CI CL- 0,548 CD- (,5M1
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CYLINDBER + NO. 250 MESH SCREEN

RUN 193 OlU- 36.4 +/- .25 RNDIU- .72]1 +/-.004

Ply- 858. +/- 4.80 viu=277.10 «/- .536
o MIU- .246 +/- .001 CL- 0,245 cD- 0.7018
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CYLINDER + NO. 250 MESH SCREEN
RUM 195 Qlu- 47.1 +/- .20 RNDIU- .923 +/-.004
Plu- 1103. +/- 4.00 VIU-278.65 */- .242
Miu- .247 +/- .000 CL-(,2738 CO- 0.6%/
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CYLINDER + NO, 250 MZSH SCREEN

RUN 196 Glu=- 52.3 +/- .28 RNO1U-1.025 +/-.006

PlU- 1232. +/- 7.680 VIU=278.25 +/- .558

- Mlu- .246 +/- .00 CL- (),1653 CO- (.R9y.
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CYLINDER + NO. 250 MESH SCREEN

RUN 212 QlU- 71.9 +/-

Plu- 7722. +/- 5.00 VIU-130.80 +/-

MIU- .115 +/- .001 CL- -0,03/F cp- 0,79

.34 RND1U-2.982 +/-.008
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CYLINDER + NO. 250 MESH SCREEN
RUN 211 Olu= 21.0 +/- 20.96 RNDIU=1.445 +/-smxnx
Plu- B211. +/- 6210.60 VIU- 62.94 +/- £2.940
MlU- .0SS +/- .0S5 CL- -0,NRRICD- 0),H998 -
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RUN 210 OlU- 11.5 +/-
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e 0

250 MESH SCREEN

RUN 209 Ol1U=- 7.2 +/- .00 RNDIU- .944 -/-.001
PlU=- 778]1. <+/- 33.20 VIU- 41.24 +/- . 054
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CYLINDER + NO. 250 MESH SCREEN
RUN 208 GlU- 68.3 +/- .48 RNDIU-2.887 +/-.007
Flu- 7682. +/- 25.40 VI1U-127.98 +/- .332
M1L- .113 +/- .000 CL- -(;Qu60 CO- 0,7717:

2.0 3.0

1.0

a S c o
O o o ;6
o | oo casootoo! OO 0
T % b P
o %@ GO'PO
2 _
o
"
0.0 8.0 1€0.0 270.0 360.0
THETRIDEGR)
[e)
=
- |
N
a. 0n
- - R
- 8 8 LB !
S o1
2 X l x l x
o R S !
~
o |
" " 0.0 1.0 2.0 3.0 1.0

. X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT ﬁ
POLAR ANGLE OF 4DCG-0 640CG-+ 124DEG-X. 1
THL 5 SETS 0F POINTS AT CACH LOCATION
CCRRESPOND TO 4 ROLLS QF S DEG. EHCH,




cP

-3.0-2.0 -1.0 0.0

cP

-3.0-2.0 -1,0 0.0

!'0 2.0 3.0

3.0

1.0 2.0

RUN 205 01U-387.9 +/-

CYLINDER. + NO. 250 MESH SCREEN

4.98 RNDIU-7.009 +/-.046

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-O 64DEG-+ 124DEG-X.
THE S SETS OF POINTS AT EACH LOCATION

CORRESPONDO TO 4 ROLLS OF S DEG. EACH.
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CYLINDER ¢ NO. 250 MESH SCREEN

b RUN 205 Q1U-340.9 +/- 2.84 RNDIU-6.192 +/-.028

- Plu- 7882. +/- 6.60 VIU-288.26 +/- 1.118
Milu- .249 +/- .00] CL--N,03 CD- 0.2918
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CYLINDER ¢ NO. 250 MCSH SCREEN
d RUN 204 01U-279.5 +/- .56 RNGIU-5.143 +/-.006
: PlU- B506. 6.20 VIU-286.20 +/-  .334
Mlu- .248 +/- .00]1 CL- -0.026 CpD-0,3398
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CYLINDER + NO. 250 MESH SCRCEN

RUN 203 01U-221.3 +/- 1.42 RNDIU~4.109 +/-.012
PlU- 5138, <+/- 11.20 VIU=285.47 +/- .892

MlU- .248 +/- .001 CL-.O'.'()BS CU'0.8852
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CYLINDER + NO, 250 MESH SCREEN
RUN 200 01U-108.9 +/- .50 RNDIU=-2.076 +/-.006
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N CYLINDER -+ NO. 250 MESH SCREEN

G RUN 198 Olu- 62.9 +/- .00 RNDIU~1.267 +/-.001
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CYLINDER + NO. 250 MESH SCREEN
" RUN 214 Ol1U-160.4 +/- .92 RNDIU-4.405 +/-.0!1
PlU- 7656. +/-  4.00 V1U-196.65 */-  .648
Mju- .173 +/- .00} CL--N,0583 CO- 0,047 *
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'CYLINDER + NO. 250 MESH SCRLEN
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PRI 6.500E+01 7.500E+0) 7.999E401 8.501E+01 9.005E40) 1.002E+02
RUN 158 159 162 160 163 161

RE 6.279E406 6.243E+06 6.234E406 6.175E+06 6.298BE406 6.277E+06
n 2.039E-01 2.047E-01 2.047E-01 2,.045E~01 2.042E-0] 2.043E-01
K/D 1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000E-02
01 7.105E401 7.148E+401 7.187E401 7.153E+01 7.167E401 7.166E+01
UE 1.089E+02 1.12€E+02 1.131E+02 1.097E+402 1.073E+02 1.046E+02
NO 3,5B0E-06 3.620E-06 3.650E-06 3.670E-06 3.600E-06 3.610E-06
RESID 6.800E-03 7.100E-03 8.200E-03 1.010E~02 1.860E-02 1.550E-02
YMIN 1.836E-0) 1.862E-01 1.887E-01 1.913E-01 - 1.887E-01 4.173E-01
YMAX 3.866E-01) 4.630E-01 5,.494E-01 6.256E~01 8.237E-01 1.560E+00
Pl 3.978E-01 1.072E+00 1.486E400 2.828E+00 4.141E400 3.5B83E+0]1
Du* 2.133E401 2.056E+01 2.014E+401 1.915E+01 1.846E401 1.390E401
K+ 1.040E+04  7.580E+03 6.380E+03 4.250E+03 3.2108403 4.940E402
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PART 11

BOUNDARY LAYER PROFILES

Part II consists of plots and analysis of boundary layer profiles
performed by PRi. Data analysis on the boundary layer profiles consists
of determining the applicability of conventional similarity laws to
smooth and rough cylinder turbulent boundary layers. This is accomplished

by casting the data in terms of the law-of-the-wall and law-of-the-wake

similarity laws.
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i BOUNDARY LAYER PROFILES
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& PIU- 3185. +/- 1B8.60 V1U-281.94 +/- 1.812
- ) Mlu- .247 +/- .001 CL- 0,047 CD- 1,009
.- zd—_-
< o
P -
. o ) défgm
i &;o oue Do
o % o
KE . ———grfentectieaRoag —o—
: 1o}
kf o s’ qmﬁ&)
e " 0.0 90.0 180.0 270.0 360.0
THETR(DEG)
N o
i N
3 N é
- _ B g B 3 8 é
\ &35
o
= + <+ + 4
o L 4 A ) § : i 3
S
" 0.0 1.0 2.0 3.0 4.0

, X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 40CG-0 640EG-+ 124DEG-X.
THE S SETS OF POINTS AT €ACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EFCH,

'. : s B e i e R T A R e P T I O L S R ST S SRR Y
\ __\ L_l-‘ 1 .‘ \.';‘s ‘1;!-\-‘1\‘h\ I“'Ll'-\.h')-j:"\. L-A‘.'.l._._‘!“\h‘ ‘L‘-L - , ot .'&-.-. . .-.‘ ..‘... -..-\-.‘;... _‘..-\-.
o alia’ w et el AW at




P

RS
t
.

UPLUS

- (UE-U} /UTAU

50 T T 1
RE = 6.26X 108
K/0 = 0.0, M = 0.204
4CL symeor RUN NO. THETA 7
+ 168 66.0
x 158 75.0
30 o 162 79.8 7
160 85.0
163 90.0
20 L. —
ioL ~
0 1 I 1
1E1 1E2 1E3 1E4 1£S
YPLUS
so 1 1 1 1 i
RE_= 6.26X 1008
K/D = 0.01, M = 0.204
40} _ i
SYMBOL _RUN NO. THETA
188 65.0
189 75.0
30 - v 162 79.9 n
160 85.0
. 163 90.0
20| s, ~
Ad
PV
AA
dk#@ a,
Q'OW AA
10 q“bo J
i Ry, %% %a
%“n %o A,
w* °°°°° A A
Wty .H&wo"o‘ .
0 1 1 L %M
0.0 0.2 0.4 0.8 0.8 1.0 1.2
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3700483
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3503.34
3054.32
3956.49

312197.68
312740.72
13374.9¢
313989.19
164552.2¢
1503)2.92
1%432.0)

4463.84
464¢ .54

$641.9)

T 390360
98¢ .30

9L,
229,09

83c0.4)

J4e37.4%
318222.0¢
35¢08.22
36034¢.52

e

2565.99
266¢.22

7541.20
0).82
0154.59
8$393.12
8£3).88
98)s.12
924¢.0%
9449.5]
P 8E.04
992¢.590
103¢%.12
10427.7)
10045.20
36e00.72
111187
1IN
3159¢.38
11837.0)
32341.5¢
1344000
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20€7.1¢
2170.09
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u/uc

PEl 6.498E+01 7.986E+01 8.390E+0])
RON 164 165 166
RE 2.071E+06 2.092E+406 2.084E+06
N 2.036E-0) 2.042E-0) 2.053E-0]
K/D 1.000E-02 1.000E-02 1.000E-02
|4} 7.047E40) 7.0B6E+01 7.115E+0)
ot 1.074E+02 1.105E+02 1.055E402
| 0] 1,080E-05 1,070E-05 1.080E-05
RESID 4.600E-03 8.300E-03 1.460E-02
IMIN 1.913E~01 1,.963E-01 1.887E-01
INAX 3.513E-01 5.062E-01 7.755E-01
2 $.070£-01 2,006E+00 6.720E+00
Do 1.853E+01 1.710E+01 1.488E+01)
| 37 3.300E+03 1.840E+03 7.400E402
DELTA 4.505E-01 6.447E-0] 9.796E-01
cr $.080E-02 1.540E-02 2.500E-03
1A 1.123E+01 6.227E400 2.527E+00
DEL* 7.490E-02 1.660E-01 3.484E-01
TEETA $.250E~02 8.910E-02 1.399E-0)
B 1.427E+400 1.863E+00 2.491E+00
RTBETA 5.240E+03 $.190E+03 1.370E404
BETA «~1.018E-01 $.954E-01 9.906E+00
1. — }" - ,/f'f
)2/' 4"(
¥ 4
-8 - ’( -
o/ RE = 2.06X 108
K/D = 0.01, M = 0.205
-l
-8 1 SYMBOL RUN NO. THETA
+ 164 €4.9
X 16S 79.8
4L ] 166 80.0 7]
—— COLES® CORAELATION
° :
P
2k 4
0. { i 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2

DISTANCE (CM)

SR R RN




s k]

o e

-~y
e
D™

uPLUS

(UE-U) /UTAU
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SO . ' ,
RE = 2.06X 108
K/D = 0.01, M = 0.208
40 SYMBOL _RUN NO. THETA f .
+ 184 64.9 P
x 165 78.8 ’
30 L L] 166 90.0 g -
]
-}
]
20 L. : -
a
8
. ]
10 L ¥ -
o /*
0 1 1 1 ‘
1€1 1E2 1E3 1E4 1ES '
YPLUS
50 1 1 T I L
RE =~ 2.08X 1068
K/D = 0.01, M = 0.205
40 1 SYMBOL _RUN NO. THETA 7
<+ 164 64.9 »
s x 165 79.8
30 "y ' B
LI ] 166 80.0
8
[ ]
a
20 = ’ o b
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RON 164

RUN 165
F Y(cm) U/0E Y+ U+ Y/DELTA  DDEF Y(CN) U/vE Y+ 0+ Y/DELTA  UDEF
<. 0.191 0.631 1989.21 6.035 0.425 3.529 0.196 0.393 1142.55 6.976 0.305 10.773
0.196 0.636 2042.05 6.085 0.43¢ 3.479 0.199 0.421 1157.33 7.465 '0.308  10.204
0.204 0.647 2121.30 6.150 0.453 3.3 0.209 0.432 1216.45 7.663 0.324 10,006
. 0.209 0.658 2174.123 €6.292 0.464 3.272 0.217 0.441 1260.79 7.835 0.336 9.914
<. 0.214 0.669 2226.97 6.403 0.475 3.162 0.227 0.454 1315.91 8.060 0.352 9.688
<, 0.227 0.688 2359.05 6.579 0.503 2.985 0.234 0.468 1364.26 8.305 0.364 9.443
T 0.234 0.707 2438.31 6.760 0.520 2.804 0.245 0.503 1423.38 8.922 0.379 8.82¢
0.242 0.730 2517.56 6.981 0.537 2.584 0.257 0.506 1457.28 8.97¢ 0.399 8.772
0.250 0.747 2596 .81 7.146 0.554 2.418 0.265 0.521 1541.62 9.244 0.41) 8.505
-« 0.265 0.775 2755.31 7.412 0.588 2.153 0.273 0.546 1585.97 9.690 0.423 8.059
.- 0.28% 0.803 2966.65 7.682 0.633 1.882 6.290 0.551 1689.43 9.778 0.450 7.97
» 0.300 0.830 3125.18 7.934 0.667 1.630 0.303 0.593 1763.33 10.527 0.470 2.222
0.321 0.864 3336.49 8.261 0.712 1.303 0.313 0.623 1822.46 11.059 0.486 €.6950
0.339 0.890 3521.41 8.508 0.752 1.057 0.336 0.650 1955.486 11.533 0.521 6.216
[ 0.35) 0.912 3653.50 8.720 0.780 0.844 0.351 0.681 2044.17  12.0% 0.545 5.653
0.372 0.937 3864.83 8.958 0.825 0.606 0.372 0.707 2162.41 12.540 0.576 5.208
0.389 0.956 4049.75 9.146 0.664 0.418 0.400 0.750 2325.00 13.306 0.620 4.443
0.405 0.972 4208.26 $.292 0.898 0.272 0.41% 0.785 2413.68 13.930 0.643 3.8
0.422 0.980 4393.18 9.37% 0.938 0.189 0.430 0.811 2562,37  14.389 0.667 3.360
0.440 0.991 4578.10 9.478 0.977 0.086 0.453 0.651 2635.39 15.108 0.702 2.641
. 0.471 0.998 4695.10 9.547 1.045 0.017 0.483 0.880 2812.76 15.62¢ 0.750 2,123
~0.488 1.000 5080.02 9.561 1.084 0.004 0.506 0.909 2945.79  16.136 0.7€5 1.612
' 0.544 0.948 3167.50 16.840 0.6844 0.909
0.585 0.982 3403.99 17.421 0.907 0.328
0.621 0.9%2 3610.92 17.606 0.962 0.143
0.648 0.997 3773.50  .17.695 1.006 0.054
0.679 0.999 3950.87 17,729 1.053 0.020
RUN 166
Y{(CK) 0/UE Y+ 0+ ¥Y/DELTA  UDEF
0.189 0.183 441.54 7.640 0.193 34.124
0.199 0.180 465.31 7.538 0.203  34.226
0.207 0.240 483.14 10.008 0.211  231.75¢
0.217 0.250 506.91 10.423 0.221 31.341
0.224 0.222 524.74 9.254 0.229 32.510
0.232 0.229 542.56 9.553 0.237 32.211
0.245 0.237 572.28 9.906 0.250 31.858
0.250 0.240 584.16 10.02) 0.255 31.743
0.260 0.254 €07.93 10.592 0.265 31.172
0.270 0.298 631.70 12.445 0.276 29.318
0.29) 0.321 685.19 13.416 0.299 28.348
0.318 0.323 744.62 13.49] 0.325 28.273
0.346 0.355 809.98 14.842 0.353 26.922
0.379 0.415 887.24 17.316 0.387 24.448
0.410 0.462 958.55 19.303 0.418 22.461
0.433 0.455 1012.03 20.670 0.442 21.094
0.478 0.536 1119.00 22.396 0.488 19.368
0.514 0.590 1202.20 24.646 0.525 17.118
0.554 0.652 1297.28 27.234 0.566 14.530
0.588 0.721 1374.54 30.123 0.600 11.641
0.615 0.746 1439.9) 31.158 0.628 10.606
0.656 0.751 1534.99 33.038 0.670 8.726
0.679 0.798 1586.47  33.325 0.693 8.439
0.717 0.856 1677.61  35.75% 0.732 6.009
0.750 0.873 1754.87 36.440 0.766 5.324
0.775 0.904 1814.29 37.737 0.792 4.027
0.806 0.922 le85.61  18.509 0.823 3.25%
0.839 0.946 1962.86  39.516 0.856 2.248
0.875 0.958 2046.06 40.016 0.893 1.748
0.910 0.972 2129.25 40.598 0.929 31.165
0.953 0.983 2230.,28 41.06) 0.973 0.703
0.994 0.981 2325.36 41.388 1.015 0.37¢6
1.050 0.996 245€.10 41.609 1.072 0.155
1.108 0.999 2592.78 41.736 1.13) 0.028
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-
i

nI 6.500g+01
On 167

RE 2.081E+06
n 5.99%02-02
/o 1.0002-02
01 2.078E+01
oL 3.207E+01
» 3.1602-06
RESID 6.2008-03
IRIN 1.836E-01
TRAX 3.7162-01
rn 4.8802-01
Do 1.861E+01
| 34 3.4002+03
DELTA 4.4282-01
cr 5.3502-02
e 3.3992+00

DL+ 7.4608-02
TERTA 5.230E~02
) 1.4282+00
RTBETA  5.3002+03
BETA ~9.6012-02

7.9998+03)
168

2.125E+06
6.0402-02
1.000E-02
2.077E+01
3.2572+01
3.090E-06
1.450E~02
1.887E-01
4.9612-0)
1.407E+00
1.758E401
2.240E+03
6.658E-01
2.210£-02
2.185E+00
1.6112-01
9.000E-02
1.790E+00
9.4708+03
4.0782-01

9.0052+01
169

2.1022+06
5.9402-02
1.000E-02
2.042E+0)
3.0388+01
3.0702-06
1.4002-02
1.862p-01
7.4242-01
4.744R+00
1.556E+01
9.750E+02
9.6100-01
4.3002-03
9.4702-01
3.2412-01
1.4012-01
2.3132+400
1.390E+04
6.198E4+00

1. I
.8 r
RE = 2.11X 108
K/D = 0.0, M= 0,059
ad SYMBOL RUN NO. THETA 7]
w + 167 65.0
2 x 188 78.8
> Rl L 169 80.0 3
— COLES® CORRELATION
2L N
0. _1 1 i 1 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2
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- Cliiie e, Ao ey 2 o

80 T T T
RE =~ 2.11X 108
K/D = 0.01, M = 0.059
! 40 SYMBOL _RUN NO. THETA_ '}
+ 167 65.0
t x 168 78.9
- Sl 169 80.0 f .
. v P 4
. = g
f: : .
po 20 L " o
L '
. »
i._ i 10 L 'f' / o
E 0 L 1 1. :
1€1 12 1E3 1E4 1ES5
[-_:; YPLUS
1
E 80 s S B —————— I
' RE_= 2.11X 10 ¢ '
F K/D = 0.01, M = 0.059 |
. 40} SYMBOL _RUN NO. _THETA "‘!
. i + 167 65.0 !
f‘ ; x 168 798.9 !
S 30+ ’ 169 90.0 B
i = ! |
o = ﬁ% !
~ % g0 i
L 2 20 [_ '.ﬂ . -':
»"_‘ uIJ ap !
t.. 2 ' ,
! .In I
| 10, g :
; Mxxx » ] s i
. b ]
. : 4 % 8
t ! 'N'N"H-O--H,x b » (]
: + ]
0. R et Pt iws T80 Afpns et
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Y/DELTA
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y S e teTe

* [
tulnl 167 XUN 168
T{CH) v/vE b O v+ Y/DELTA  DDEP Y(CN) D/UE b v+ Y/DELTA  UDEF
HF.)N 0.631 1975.58 5.950 0.415 3.484 0.18% 0.429 1334.55 6.398 0.283 8.50
*0.196 0.637 2112.17 6.008 0.443 3.426 0.194 0.413 1370.47 €.159 0.291 3274:
0.204 0.660 2194.14 6.220 0.461 3.20% 0.199 0.445 1406.40 6.626 0.299 8.279
0.209 0.672 2248.79 6.340 0.472 3.09 0.207 0.433 1460.28 6.461 0.310 B.444
, 9.214 0.682 2303.44 6.43) 0.484 3.001 0.217 0.479 1532.13 7.141 0.325 7.764
“9.224 0.698 2412.73 6.560 0.507 2.073 0.224 0.470 1586.01 7.000 0.337 7.905
~0.232 0.711 2494.7) 6.705 0.524 2.729 0.234 0.506 1657.86 7.535% 0.352 7.370
«0.240 0.720 2576.68 6.79%0 0.541 2.644 0.2590 0.530 1765.63 7.904 0.375 7.001
0.250 0.742 2665.98 7.003 0.564 2.431 0.265 0.512 1673.40 7.633 0.398 7.272
0.2%7 0.761 2767.95 7.182 0.581 2.251 0.260 0.561 1981.17 8.358 0.42) 6.547
0.267 0.704 28717.25 7.399 C.604 2.035 i 0.300 0.607 2124.86 9.042 0.451 5.862
0.200 0.807 3013.87 7.617 6.633 1.817 0.323 0.635 2286.52 9.465 0.486 5.440
0.29 0.82? 3150.49 7.803 0.661 1.630 0.344 0.668 2430.21  10.2%5 0.516 4.650
0.308 0.852 3314.44 0.037 0.696 1.39%6 0.372 0.72% 2627.79 10.830 0.558 4.09%
0.323 0.873 3478.38 8.240 0.730 1.194 ; 0.400 0.761 2825.37  11.343 0.600 3,862
3615.00 8.464 0.759 0.970 , 0.420 0.808 2965.06 12.044 0.631 2.061
3724.30 8.602 0.782 0.831 : 0.455 0.853 3220.53  12.710 0.684 2,195
3806.25 8.766 0.816 0.668 | 0.496 0.898 3507.91  13.378 0.745 1.527
3997.54 8.931 0.839% 0.502 0.544 0.948 3849.18  14.124 0.818 0.78)
4216.14 9.101 0.885 0.332 ‘ 0.610 0.990 4316.19  14.752 0.917 0.152
4380.08 9.180 0.920 0.2¢5 ! 0.661 0.998 4675.42  14.824 0.993 0.030
4626.00 $.306 0.971 0.128 |
4844.60 9.405 1.017 0.028 l
5090.52 9.413 1.069 0.021 !
5363.76 9.429 1.126 e.008 !
$082.92 9.431 1.23% 0.003 ,
]
RUN 169
¥(CM) 0/0E ) v+ Y/DELTA  UDEF
0.186 0.249 574.31 7.978 0.194 24.102
0.191 0.228 589.98 7.327 0.199 24.754
0.201 0.256 621.32 8.22¢ 0.210 23.854
0.217 0.240 668.34 7.698 0.225 24.382
0.227 0.266 699.68 8.525% 0.236  23.%56
0.240 0.276 738.8% 8.859 0.249 23.221
0.255 0.300 785.86 9.622 0.265 22.458
0.275 0.328 846.54 10.514 0.286 21.566
0.288 0.323 $67.72 10.3%9 0.299 21.721 .
0.311 0.365 $58.23 11.722 0.323 20,358
0.334 0.382 1028.75 12.257 0.347 19.823
0.354 0.39% 1091.43  12.672 0.368  19.409
0.382 0.4%7 1177.62  14.65) 0.397 17.430
0.407 0.462 1255.97 14.623 0.424 17.258
0.438 0.540 1349.99  17.318  .0.455 14.762
0.473 0.568 1459.68  18.209 0.492 13.871
0.486 0.610 1498.86 19.573 0.506 12.507
0.50% 0.616 1569.37 19,825 0.529 12.256
0.549 0.657 1694.74  21.090 0.572  10.990
0.585 0.709 1804.43  22.734 0.609 9.347
0.615 0.774 1898.45  24.834 0.640 7.247
0.643 0.812 1984.63  26.061 0.669 6.019
0.679 0.840 2094.33  26.932 0.706 5.149
0.709 0.8%? 2188.35  27.489 0.738 4.592
0.742 0.891 2290.20 28,584 0.773 3.497
0.775 0.917 2392.06 25.420 0.807 2.660
0.803 0.943 247€.25 30.243 0.836 1.838
0.834 0.955 2572.27 30,623 0.868 1.457
0.859 0.970 2650.62 31,123 0.894 0.958
0.88?7 0.971 2736.81  31.165 0.923 0.91%
0.925 0.986 2854.33 31,645 0.963 0.435
0.95¢ 0.991 2948,35 31.777 0.995 0.304
0.984 0.99% 3034.54 31.928 1.024 0.153
W ::'-::'-;'.','- SN .:_-.".\';-.',\’:-.' SRR ARy \::\:,-. S AN S s NN
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