
7 D-AIEU 351 NLYSIS OF FLUID FLOM T VERY HIH REYNOLDS NUMBER 1/3
AROUND SMOOTH A ROUGH.. (U) ALABAMA R AND N UNIV NORMAL

u DEPT OF PHYSICS S S MURTY ET AL. JUL 85p NCLSSIFIED NSBBI4-83-K-9351 F/G 28/4 N



-1.8

11111.2 411111= 11.6

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUPtAU OF STANPSOS -1963 - A



f CONTRACT NO. N00014

V

CO FINAL REPORT

ANALYSIS OF FLUID FLOW
AT

VERY HIGH REYNOLDS NUMBER
AROUND SMOOTH & ROUGH CIRCULAR CYLINDERS

PREPARED FOR

OFFICE OF NAVAL RESEARCH

!iiCQ AC

Departmelt'Physi 3 %

Alabama Agricultural And Mechanical University

Normal, Alabama 35762

(205) 859-7308 85 0 8 5
~~~8 10. 8__ _(__5__ _

.,.-. Mumma



CONTRACT NO. N00014
-83-K.05

FINAL REPORT

ANALYSIS OF FLUID FLOW
AT

VERY HIGH REYNOLDS NUMBER
AROUND SMOOTH & ROUGH CIRCULAR CYLINDERS

r PREPARED FOR

OFFICE OF NAVAL RESEARCH

t DWTIO
L LCT 



. F 5s .-- 7. .

CONTRACT NO. N00014
-83-K.0351

FINAL REPORT

ANALYSIS OF FLUID FLOW
AT

VERY HIGH REYNOLDS NUMBER
AROUND SMOOTH & ROUGH CIRCULAR CYLINDERS

PREPARED BY

S. S. R. Murty & M. C. George
3 j Alabama A&M University

and Aecession For

Bill Shih NTIS GRA&I

Physical Research Inc. DTIC TAB .*

Unannounced El
Justification

By-
-.:- Distribut ion/

Availability Codes

Avail and/or

Dist Special

SUBMITTED TO

THE OFFICE OF NAVAL RESEARCH

JULY, 1985

,.;



:I

TABLE OF CONTENTS

Page Number

Abstract

Introduction 1

Discussion of Steady Pressure Measurements 2

Experimental Arrangements and Instrumentation 3.

,. Experimental Results 5

References 11

Appendix

' .A - Examples of Least Square Fit Computer Program
Results and Plots

B - Steady Pressure Data for Rough and Smooth Cylinders

C - Boundary Layer Profiles and Data

,.'



ABSTRACT

This final report prepared for Contract No. NOOO15-83-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. NOOO14-81-K-0479 the final report of which was submitted to ONR in

.-. 1983. The experimental data collected under-the above referenced

contract has been interpreted 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 bee.n 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.

The data pertaining to these experiments were summarized in/y)ONfeport.

Number N00014-81-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. -The collected experi-

mental data have been analyzed during the present contract period. The task

of analyzing voluminous amount of data stored on magnetic tapes by NASA was
C,

divided between Alabama A&M Univ4. and Physical Research Inc. who has
been a participating subcontractor. ' ;  ,

) The steady pressure distributions-)have been analyzed by the prime

- contractor. The results of this analysis conducted by Alabama A&M University

i!,given in Part I of this document,..The analysis of the boundary layer

profiles was conducted by Physical Research Incand the corresponding plots

are given in Part 2.

i"4
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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 in this 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 CD, unsteady lift 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

2
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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 per 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 10-6. 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 200 intervals around the circumference near the

middle of the cylinder as shown in Figure 2. The model is rotated at 50

increments through a total rotation of 200. Values of static sectional drag

and lift 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

longitudinally. At each section, there are ports 40, 640 and 1240 when the

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

3



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 lift 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 layer 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 I

Wire Mesh Particulars for Roughness Simulation

Wire Dia (_in) Mesh % Open K/D

0.0016 250 36 3x10 -4

0.0065 60 37.5 Ixi0 - 3

0.063 6 38.9 x10 -2

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

30 inch long center section.

4



3. Experimental Results

(a) Static Pressure Distributions

The nature of the flow around the circular cylinder and the variation

of drag and lift 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 10
6 to 7.5 X 106

for smooth cylinder.

(b) Comment on data

Experimental points corresponding to ports 3, 6 and 11 were exhibit-

ing unreasonable scatterfor a number of runs. These points have been selec-

tively edited and are not shown in the pressure plots.

(c) Calculation of drag and lift coefficients

The drag and lift coefficients are calculated from the following

relations.
27r

CD = fCP cose dQ (1)

CL T sin 9 dQ (2)

0

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 = ag3 + b92 + C9 + d (3)

and the coefficients a, b, c, 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

5



and CL coefficients. After several trials, it was decided to divide each Cp

versus 0 curve into seven sections and compute the least square fit and

CL, CD values for each of the seven sections, and add them 
up. Typical

least square fits are shown in Appendix A.

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

for all the static pressure runs.

."
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2 .259
3'D.(:'3 0 0574

34.97 -0.1466
40. 14 --0.3600
4,. i '.. .3547
44.8 -',.5599
50.03 -0.7684

COS IS 0.12857

SIN IS -0.01105

BETA IS 0.01841

FOR DEGREE OF 2 COEFFICIENTS ARE

0.i0825E 01 -0.i4435E-0i -0.53343E--03

0.02 1-0822
4.98 0.99"74
10.03 0.8840
14.97 0.7468
20.14 0.5754
20.01 0.5300
24.93 0 .3090
30.03 0.1679
34.97 -0.0747
40.14 -0.3564
40.01 -0.3490
44.98 -0.6461
50.03 -0.9749

COS IS 0.13409

SIN IS -0.00-'18

BETA IS 0.00366

FOR DEGREE OF 3 COEFFICIENTS ARE

0.I0035E Oi 0 .95950E-02 -O 1 793tlE- 0. 169 --04

0.02 1.0037
4.98 1.OOB9

10.03- 0.9364
14.97 0.8020
20. i 4 0.63'.)
20.0 Oc6i5

24.93 0.380
30.03 0.1329
34.97 -0.1299
40.14 -0.4056
40.01 -0.3988
44.98 +-0.6520
50.03 -0.8843

COT IS 0.13506

SIN IS -0.00924

]I:T - IS 0.00056



3330 IF: I. E0 2 , TH -N
339 .i V5
3,40 ENDI F
3 41 iO0 CONTI MLUE

342 ALF'HA=SUM2-SLUMi
343 FRINT , ' '
344 PRINT 66.ALFHA
345 66 FORMAT(9X.' SIN IS '.FiO.5)
346 IF(J.EQ.2) THEN
347 CL3=CL3+ALF'HA
348 ENDIF
349 IF(J.E0.3)THEN
350 CL2=CL2+ALF'HA
351 ENDIF
352 IF(.J.EQ.4)THEN
353 CL=CL+ALPHA
354 ENDIF
355 IF(J. EQ. 5) THEN
3.6. Ci =Li *ALFIIA
357 ENDIF
358 RETURN
359 END

/DATA
COMPILE = 0.97 SLJ
RUN :SEQ
94:5

SECTION--I
x y
0.02 1.-178
4.98 0.9957
10.03 0,9212
14.97 0.7979
20.14 0.6117
20.01 0.6202
24.Q8 0.3995
30.03 0.1502
34.97 -0.1226
40.14 -0.4605
40.01. -0. 4036
44.99 -0.6230
50.03 -0.8828

, .i300.0E 02 0.335290E 03 0.116424E 05 0.45i053E 06 0.186008E 08
0.302170E 01 0.335290E 03 0.i16424E 05 0.451053E 06 0.i86008E 08
0.798112E 09 -0.4..7259E 02 0.116424E 05 0.451053E 06 0.i06003E 08
0.798i12E 09 0.351963E 11 -0..383072E 04 0.451053E 06 0.186008E 08
0.798112E 09 0.351963E II 0.158392E 13 -0.204129E 06 0.186008E 08
0.798112E 09 0.351963E i 0.158392E 13 0.724167E 14 -0.996618E 07

FOR DEGREE OF i COEFFICIENTS ARE

O.i2'?74E 01 -0.41291E-Oi

0.02 1.2966
4.98 1.0918
10.03 0.033
i4.97 0.6793
20. 14 0.4658
20.01 0.4712
24.98 0.2659
30.03 0.0574
34.97 -0.1466
40.14 -0.3600
40.01 -0.3547
44.98 -0. 5599
50.03 -0.7604

COS IS 0.12857

SIN IS -0.01 105

EIET A IS 0.01341

.......................................................................................
.....................................................................................
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A~ AL; I I ti 2-S i i
PRINT

2 3 PRINT 6-6.ALFHA
66 FOF'MAT(9X.' COS IE '.Fi.5)

2J IF (j. EQ.2) TEN
281 CE3=CE3+ALFHA
282 ENDIF

283 IF(J.EQ.3)THEN
284 CE2=CE2+ALPHA

-185 E0DIF
286 IF(J.EQ.4)THEN
287 CE=CE+ALPHA
288 ENDIF
289 IF(J.EQ.5)THEN
290 CEi=CEi'-ALPHA
291  ENDIF
2'9 2 RETURN
293 END

294 SUBROUTINE SINTEG(XF.XL..J.Ei .CL.CLI .CL2' .CL3)
295 REAL C1(i00).Bi(100)

296 Ci(1)E41(1)
297 DO 5 K=2.J
298 Ci(K)-BEi(K)*(57.-3**(K<-M)
299 5 CONTINUE

300 ALPHA=0.0
301 DO 10 I~i.2

4wo 302 IF(I.EQ.i)THEN
303 XFi=XL/57.3
304 ELSE
305 XFi=XF/57.3
306 ENDIF

C
307 Ti=Ci(i)*(-COS(XFI))
308 TBi=SIN(XFi)-(XFi*COS(XFi))
309 T2=Ti+(Ci(2)*TBi)
310 IF(J.EQ.2)THEN

C,311 TT5=0.5*T*2
312. ELSE
313 TB2=(2.*XFi)*SIN(XFi)
314 T83=*T82+(2.-(XFI**2))*COS(XFi))
315 T3=T2+(Ci(3)*TB3)
316 ENDTF
317 IF(J.EQ.3)THEN
319 TT5=0.5*T3
319 ENDIF
320 IF( (J.NE.2) .AND. (J.NE.3) )THEN
321 TB4=((3.*(XFI**2))-6.)*SIN(XFi)
322 TB5=TE4+(((6.*XFi)-(XFi**3))*COS(XFI))
323 T4=T3+(Ci(4)*TB5)
324 ENDIF
325 IF(J.EQ.4)THEN
326 TT5=0.5*T4
327 ENDIF
328 IF(J.EcQ.5)THEN
329 TS=((4.*(XF1**3))-(24.*XFI))*SIN(XFI)
330 T6=((XFi**4)-(12.*(XFi**2))+24.)*COX(XFi)
331 T7=(T5-1'6)*Ci (5)

- 332 T8=T4+T7
333 TT5=0.5*T8

334 ENDIF
- 335 IF (1. EQ. i)THEN



INil.J i 0 rJ~ iJ
"UJIMt). 0
DO 30 K=NMJF'2.N

222 SUM=SUM+A(NMJF1 ,K)*B(K)
223 30 CONTINUE

2 ' b(NMJFi )= MF -,;'UM
225 40 CONTINUE
226 RETURN
227 END

228 SUBROUTINE CINT'EG(XF.XL.J.'i.CE.CEi.CE2.CE3)
229 REAL Cl(i00),P1(00)

C
230 Ci(i)=Bi(1)
231 DO 5 K=2.J
232 Ci (K V=-P1 (K ) (57. 3-i*(K--i
273 5 CONTINUE

C
234 ALFPHA=0.0
235 DO 10 I-I._
236 IF(I.EO.i)THEN
237 XFi=XL/5'7.3
238 ELSE
239 XFi=XF/57.3
240 ENDIF

C
241 'Ti=Ci(i)*SIN(XFi)
242 TE4i=CQS(XFi)+(XFi*SIN(XFi))
243 T2=Ti+(Ci(2)*Tfii)
244 lF(J.EQ.2)THE-N
245 TT5=0.5*Tn2
246 ELSE
247 'TB2=(2.*Xr~i )COSo(Fl

249 T3=T24 (CI (3.)*TE3)
250 END'IF
251 IF(J.E.3VIICNJ
252TT0 §V

253 ~ Erif--IF
254 IF( (J.NE.2'.AND. .J.NE.3) )THEN
255 14 ( . ((A *2 )- .) ,0 X i
256 TE TB4+(YFi 3)-6.wXFil *siN(xri)
25 7 T 4=1 3 4(C i( 4 TV.
258 ENDIF
259 Ir(...EQ.4)Ttl N
26 0 rTTs-=05*l 4
261 ENDEF
262 IF(J.ED.5)THEN
263 T5=((XFi**4)-(i2.*(XFi**2))+24.)*SN(XF1)
264 T6=((4.*(XF1**3))-(24.XF1))*COS(XFi)
265 T7=U(T5+T6)*Ci(5))
266 TB=T4+T7
267 TT5'--0.5*TG
268 ENDIF
269 IF(I.EQL1)THEN
270 SUM2=TT5
271 ENDIF
272 IF( I.E'Q.2) THEN
273 suml=,TS
274 ENDIF
27 5 10 CONT INUE

276 ALF'HA=>.;UM2-- SUM 1
27 PRINT. '
27 PRINT 66.ALPHA
279 66 FOPrIAl(9X,' COS 'IS *F10.5)

130I F' J . C.2) THEN
281 CE'3=CF.3 I-ALFRA

2112 END1 F7

234 CE',=C1:+AL *HA

286 I F. IE . 4 )T HE N
"17 rE fAL FJIA

2800 ENDIF
289 IF(J.EP-5)THEN
290 C:E: F f A;- Ff.A

* r w, T i: .



6! CP'Ni )--C(L)
i /,"1 .., CONTINUE

16*7 DO 55 K=i.N
168 FV=CP ( i)
16.? DO 49 J=2. 1
170 49 FV=(FV*X(K))+CF,(J)
171 PRINT i.X(K).FV
172 55 CONTINUE
173 END BLOCK
174 END

C

175 SUBROUTINE LUDCMO(A.NNDIM)
176 REAL A(NDIM.NDIM).SUM
177 INTEGER N.I.J.JMi.IMi.K

C
178 DO 30 I=i.N
179 DO 30 J=2,N
18F0 SUi1=0.0
181 IF(J.LE.I)THEN
182 JMi=J-i
193 DO 10 K=iJMi
184 SUM=SUM+A(I.K)*A(K.i)
185 10 CONTINUE
186 A(I.J)=A(I.J)--SUM
187 ELSE
188 IMI=I-1
189 IF(IMI.NE.0)THEN
190 DO 210 K=1..IMi
191 SUM=SUM+A(I.K)*A(K.J)

bw 192 20 CONTINUE
193 ENDIF

C

*O 194 25 IF(ABS(A(I.I)).LT. 1.OE-iO)THEN
195 PRINT i00.1
196 RETURN
197 E LSE

f99 ENDIF
200 ENDIF
201 30 CONTINUE

-02 HPN

203 100 FORMAT(' REDUCTION NOT COMPL.ETED BECAUSE SMALL VALUE'.
I FOUND FOR DIVISION IN ROW ',13)

204 END

2105 SUBROUTINE SOLNQ(A.B.N.NDIM)
206 REAL A(NDIMNDIM).B(NDIM).SUM
207 INTEGER N.IIMi.K.J.NMJP'i.NMJF'2

C
C0-

2098- 2(1 )= )A 1
210 J 20I-2.
21l UMI=0-1
211 O1 KU=i.I
212 DO 0 =1.MAI.*BK

214 10 CONTINUE



112 CALL LU0C~iQ((.HVFli.cf

113 h r P -M." -f1
114 DO 95 I=MSPi.MFF1i
115 DO 90 J=i1
116 C(J)=A(J.MFF'2)
117 90 CO0N T IUE
118 CALL SOLNQ(A.C.I.1Q)
119 IMI=I-l

120 PRINT 20Z7.TM1 (C(J) .J~i .1)
121 PRINT
122 EXECUTE COEF

C
123 DO 300 K=i1
124 300 E4 (K)=C(K)
125 CALL CINTEG(XF.XL.I.EB1.CECEi.CE2.CE3)
126 CALL SINTEG(XF.XL.I.EBl.CL.CL1.CL2.CL3)

C
1217 PRINT
128 EETA=0.0
129 DO 94 IPT =i.N
130 SUJM=(). 0

-131 DO 93 ICOEF=2.I
132 JCOEF=I-ICOEF+2

*133 SUM=(SUM+C(JCOEF))*X(IPT)
134 93 CONTINUE
135 SUM=SUM+C(1)
136 BETA=ETA+(Y( IPT')-SUM)**2
137 94 CONTINUE
138 BETA=E'TA/(N-I)

139 PRINT 203.BETA

* 143 IF((KK.EQ.7) ,AND.(I.EQ.3))THEN
144 PRINT 301 .CE2.CL3
142 ENDIF
146 IF((KK.EQ.7) .AND. (I.EQ.3))THEN
147 PRINT 301 .CE.CL2

149 ENDIF

151 PRINT 301 ,CEi . CL1
152 ENDIF
153 95 CONTINUE

C
* C

154 999 CONTINUE

155 200 FORMAT(//' DEGREE OF POLYNOMIAL CANNOT EXCEED N i..
I REQUESTED MAXIMUM DEGREE TOO LARGE-
I'REDUCED TO *.13)

156 201 FORMAT(5(3X.E13.6))
157 202 FORMAT(/' FOR DEGREE OF '.12.' COEFFICIENTS ARE/I

L I I ',5X.6(2X.Ei2.5))
158 203 FORMAT(9X.' BETA IS ' .FiO.5//)
159 PRINT 299.ISEQ
160 299 FORMAT(//////.35X. END OF RUN:SEQ '.5Al///)
161 STOP

C
162 REMOTE OLOCI( COEF
163 DO 66 Ln: iI
16.54 Ni -::I -L4I1
1 165 CF(Ni )=C(L)
166 66 CONTINUE

C
C

167 DO 55 K=1 .NL168 FV.=CP(i)
169 DO 49 J=2.1
170 49 FV=(FV*X(K))+CF,(J)
171 PRINT I .X(K) .FV
172 5 5 CONTINUE
173 END BLOCK
174 END

C

171 !71 I*IRrIIIT TNF I IIPFMO'M A. W. W)I M)



55 TEIP2=Yn)
56 ENr'IFtj57 IF(KK.NE,1)THEN
58 X( i) =TEMP i59 Y~.1)=rEMP2
60 DO04 =2.N
61 4 READ *Ki.Y(I).K2.X(I)
62 TEMP17!X(N)
63 TEMP2-=Y(N)
64 ENDIF

65 PRINT i.(X(I),YUI).y~i.N)
66 C i F'RAT(2X,F6..2X.F8.

4)

67 IF(KK.EQ.i)THEN
68 XF=O.o
69 XL=X(N)

ff 70 ELSE
71 XF=X(i)
72 XL=X(N)

4w 73 ENDIF
C

74 IF(KK.EQ.7vrHEN
75 XF=X(i)
76 XL=360.
77 ELSE
78 XL=X(N)
79 ENDIF

C
4w C

C READ -MS.MF
C

800 s IF(1F.GT.(N-i))THEN
81 MF=N-1
82 PRINT 200.MF

40 83 ENDIF
84 5 MFPi=MF+i
85 tlFP2=MF+2

C
86 DO 10 I=i.
87 XN(I)=I.o:
a8 10 CONTINUE

C
89 DO 30 1=1 MF~i
90 u'P.i ).0
91 A(I.MFFP2)=Oo
92 DO 20 J=1.N
93 A(I..1 )A(I,i )+XN4(J
94 A(I.MFP2)=AcIMrr2)+Y(J)*XN(,J)p95 XN(JXN(J)X~j
96 20k CONTINUE
97 30 CONTINUE

C
98 DO 50 I=2,MFPi
99 A(MFFPi.I)=O.O

100 DO 40 J=1.N
101 A(MFF1,1)=A(MFP.i.)+XN(j)
102 XN(J)=XN(J)*X(J)
103 40 CONTINUE
104 50 CONTINUE

105 DO 70 J=2.MFPI
106 DO 60 I~i.MF
107 A(I.J)=A(I+i.J--1)
108 .0l CONTTIUE

1~ ~ ~ O r' ( 2N I NUF
- C
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*- 'T 17 47.. .- 77

2 REAL X(ioo).Y(iO)C(OL4(0 A(olxNo')SMEr
3 REAL CF(-OO).FV
4 INTEGER N.MS.MF'.MFPI.MFFP2.I.J.IMI.r'r.ICOEF.('OEFCC CHARACTER*5 ISEQ
5 DATA MSi /.MF/4/

6 PRINT .'RUWS:EQ,
7 READ ii.ISEG
8 11 FORMAT(5A1)
9 PRINT i1.ISEGp 1 PRINT-------

11 CE=0.0
12 CL=0.0
13 CEI=0.0
14 CLi=0.0
15 CE2=0.0
16 CL2=0.O
17 CE3=0.0
18 CL3=0.0
19 DO 999 KK=i.7
20 PRINT 33
21 33 FORMAT(')
22 IF(KK.EQ.i)THAEN

tw23 PRINT . SECTION--i-
24 N=13
25 ENDIF

S C
26 IF(KK.EQ.2)THEN
27 PRINT 'SECTION--2-
28 N=12
29 ENDIF

30 IF(KK.EO.3)THEN
31 PRINT . SECTION--3'
3 2 N=14
33 ENDIF

C
34 IF(KK.EQ.4)THEN
35 PRINT .'SECTION--4-
36 N=21

39 ~PRINT .SEC'TioN--5,
40 N=12
41 ENDIF

C
*42 FK..6T-E

435 PRINT .'SECTIOtJ--
44 N=i1
45 ENDIF

c
46 IF(KK.EQ.7)THEN
47 PRINT .'SECTION-7'
48 N4=13
49 ENDIF

C
50) PRINT X X.

51 IF(KK.EQ.i)TH-EN
52 DO 3 I=1,N

53 3 READ . Ki,Y(I),K2,X(I)

*5 4 TEMF1=X(N)
55 TEMP2=Y(N)
56 ENDIF
57 IF(KK.N[7.I)THEN
50 X(1 )'TEMPi
59 Y(1):=TEMP2
60 DO) 4 I=2,N
61 4 READ .Ki.Y(l).K2.X(I)
62 TEMFPi=X(N)
63 TEMFP2=Y(N)
64 ENDIF

C
6 5 PR T NT 1 . (XeT) Y(I T .1= N)
66 fFOjMAT(2X~l6.2.2"X.F8.4)

67 IF(KK.EQ.i)TIEN
68 (=0

")? , . z
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FOR DEGREE OF 4 COEFFICIENTS ARE

O.iOi63E 01 0.94769E-03 -0.95523E-03 -0.91412E-05 0.25605E-06

0.02 1.0169
4.98 0.9964

". 10.03 0.9226
L 14.97 0.7977

20.14 0.6139
20.01 0.6191
24.98 0.3992
30.03 0.1416
34.97 -0.1297
40.14 -0,4147
40.01 -0.4077
44.98 -0.6614
50.03 -0.8722

Cos IS 0.13440

SIN IS -0.00937

BETA IS 0.00048

SECTION--2

50.03 -0.8828
54.97 -1.1068
60.14 -1.3975
60.01 -1.6055

*.' 64.98 -1.7802
70.03 -1.9043
74.97 -1.9986
80.14 -1.9990
84.98 -1.9226
90.03 -1.7120
100.14 -1.4689
100.01 -1.3358

. - 0.120000E 02 0.890429E 03 0.692692E 05 0.562675'1 07 0.474611W 09

-0.191140E 02 0.890429E 03 0.692692E 05 0.562675E 07 0.474613E 09

0.413187E 11 -0.144267E 04 0.692692E 05 0.56267rE 07 0.4746i3E 09

0.413187E 11 0.369112E 13 -0.113169E 06 0.562675E 07 0.474613E 09
043187E 11 0.369112E 13 0.336642E 15 -0.919925E 07 0.4746i3E 09
0,413187E 11 0.369112E 13 0,336642E 15 0.312140E 17 -0.771955E 09

FOR DEGREE OF I COEFFICIENTS ARE

-0.10273E 01 -0.76215E-02

50.03 -1.4086
54.97 -1.4463
60.14 -1.4857
60.01 -1.4847

* 64.98 -1.5225
70.03 -1.5610
74.97 -1.5997
80.14 -1.6381
84.98 -1.6750

t 90.03 -1.7135
100.14 -1.7905
100.01 -1.7895

COS is -0.16322

SIN IS -0.65558

BETA IS 0.12591

FOR DEGREE OF 2 COEFFICIENTS ARE

0.65178E 01 -0.21553E 00 0.13655E-02

S"50.03 -0.8473
. . 54.97 -1.2038

60.14 -1.5054
60.01 -1.4987

S64.98 -1.72%7
70.03 -1.8791
74.97 -1.9657

L 80.14 -1.950
84.90 -1.9369

90.03 -i.0185
100.14 -1.3722
100.01 -1.3797

COS IS -0.16853

SIN IS -0.69364

PETA IS 0.00697

.... " " " '." " " -" " "..-* ... .. - ,- . . . . . .. . v .v .v . ,



. - -a

;00.01 -1.7895

COE is -0. 16322

L SIN IS -0.65550

BETA 1 0.12591

FOR DEGREE OF 2 COEFFICIENTS ARE

9 0.65178E 01 -0.21553E 00 0.13655E-02

"- - 50.03 -0,8473
54.97 -1.2038
60.14 -1.5054
60.01 -1.4987

" . 64.98 -1.7217
70.03 -1.8791
74.97 -1.9657
80.14 -1.9650
84.98 -1.9369
90.03 -1.8185

. 100.14 -1.3722
100.01 -1.3797

COs IS -0.16853

SIN IS -0.69364

BETA IS 0.30687

*r

FOR DEGREE OF 3 COEFFICIENrY ARE

0.78889E 01 -0.27302E 00 0.2t461E-02 -0.34363E-05

50.03 -0.8289
54.97 -1.2049
60.14 -1.5159
60.0 o -t.:5090
64.98 -1.7330
70.03 -1.8859
74.97 -1.9651
80.14 -1.9764
84.98 -1.9228
90.03 -1.8036

100.14 -1,3809
100.01 --1.3378

COS IS -0.16879

SIN IS -0.69263

BETA IS 0.00736

FOR DEGREE OF 4 COEFFICIENTS ARE

0.13080E 02 -0.57381E 00 0.85424E-02 -0.62585E-04 0.20077E-06

50.03 -0.8257

7
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I . . . .. I

, 4.".. -,.95,5

1C,. 4 - .9730
84.98 -1.9300
90.03 -1.8204

100.14 -1.3762
' 1)0.01 -1.3841

Cw: [S -0.16862

SIN IS -0.69372

BETA IS 0.00951

SECTIOH--3
X Y
100.01 -1.3358
104.98 -1.2371
105.98 -i.oeie
109.02 -0.7490
110.03 -1.1297

1 2.02 -0.5890
114.97 -1.2055
120.14 -1.0330
120.01 -0.5638
124.98 -0.55t7
130.03 -0.5475
134.97 -0.5694
140.14 -0.5971

S140.01 -0.5796

0.140000E 02 0.166729E 04 0.200835E 06 0.2446
9
5E 0B 0.3.01510E 10

-0.116892E 02 0.166729E 04 0.200835E 06 0.244695E 0 0.3015i0E 10
0.375610E 12 -0.135367E 04 0.200835E 06 0.244695E 08 0.301510E 10
0.3756i0E 12 0.472867E 14 -0.158507E 06 0.2446'5E 08 0.301510E 100.3756i0E 12 0.472867E 14 0.601262E 16 -0.i87749E 08 0.3015i0E 10
0.375610E 12 0.472867E 14 0.601262E 16 0.771667E 18 -0.225018E 10

FOR DEGREE OF i COEFFICIENTS ARE

-0.28464E 01 0.16890E-01

1 00.01 -1.1572
104.98 -1.0733
105.98 --1.0564
109.02 -1.0051
110.03 -0.9880
112.02 -0.9544
114.97 -0.9046
120.14 -0.8172

120.01 -0.8194
124.98 -0.7355
130.03 -0.6502
134.97 -0.5668
140.14 -0.4794
140.01 -0.4816

COS IS 0.12839

SIN IS -0.24947

BETA IS 0.04593

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.10564E 02 0.14565E 00 -0.53097E-03

- 100.01 -1.3081

104.98 -1.1252
105.98 -1.0915
109.02 -0.9958
110.03 -0.9661

112.02 -0.9109
114.97 -0.8368

- *120.14 -0.7291
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 I 0.12434

SIN KS -0.24450

BETA 1S 0.04391

FOR DEGPEE Or 3 COErFICIENTr ARE



BETA IS 0.04593

FOR DEGREE OF 2 COEFFICIENTS ARE

'." -0.10564E 02 0.14565E 00 -0.53097E-03

, 100.0 -1.3081
104.98 -1.1252
105.98 -1.0915

" 109.02 -0.9958
110.03 -0.9661

•112.02 -0.9109
114.97 -0.8368
120.14 -0.7291

i 20.0t -0.7315' 124.98 -0.6541130.03 -0.6023
134.97 -0.5779

140.14 -0.580t
140.0t -0.5797

,._ Cos is 0.12434

SIN IS -o.24450

BETA IS 0.04391

FOR DEGREE OF 3 COEFFICIENTS ARE
-0.39924E 01 -0.14355E-0i 0.75819E-03 -0.34382E-05

I 100.01 -1.2840
104.98 -1.1215
105.98 -1.0907

4o 109.02 -1.0012
110.03 -0.9729
112.02 -0.9194
1t14.97 -0.8461
120.14 -0.7357

120.01 -0.7382
124.98 -0.6557
130.03 -0.5988
134.97 -0.5718
140.14 -0.5768
140.01 -0.5762

COS Is 0.12432

SIN IS -0.24459

BETA IS 0.04833

* FOR DEGREE OF 4 COEFFICIENTS ARE

-0.28856E 01 -0.52032E-02 0.50180E-04 0.38284E-05 -0.22013E-07
100.01 -1.2768

104.90 -1.1232

[i



1,2. i2 -0.9236
114.97 .-0.94Rt7

2". 14 -0.7338
120.0 -0.7364
124.98 -0.6492
130.03 -0.5900
134.Q7 -0.5660

L 140.14 -0 .5831
140.01 -0.5021

Cos Is 0.12385

SIN IS -0.24411

BETA IS 0.05379

SECTION--4
x y
140.01 -0.5796
144.98 -0.5646
t50.03 -0.5444
154.97 -0.5629
160.14 -0.5654
160.0 -0.5568
164.98 -0.5363
170.03 -0.5312
174.97 -0.5278
180.14 -0.5394
180.01 -0.5227
184.98 -0.5301
190.03 -0.5312
194.97 -0.5341
200.14 -0.5738
200.01 -0.5173
204.98 -0.5707
210.03 -0.5545
214.97 -0.5622
220.14 -0.5778
220.01 -0.5343

0.2t0000E 02 0.382053E 04 0.707601E 06 0.133286E 09 0.255026E 11
-0.115171E 02 0.382053E 04 0.707601E 06 0.133206E 09 0.255026E 11
0.4949?4E 13 -0.209444E 04 0.707601E 06 0.133206E 0 0.25026r6 11
0.494994E 13 0.973240E 15 -0.387896E 06 0.133286E 09 0.255026E 11
0.494994E 13 0.973240E iS 0.193572E 18 -0.730862E 08 0.255026E ii
0.4Y4994E 13 0.973240E 15 0.193572E 18 0.388954E 20 -0.t399t9E 1t

FOR DEGREE OF i COEFFICIENTS ARE

-0.56089E 00 0.68452E-04

140.01 -0.5513
144.98 -0.5510
150.03 -0.5506
154.97 -0.5503
160.14 -0.5499
160.01 -0.5499
164.98 -0.5496
170.03 -0.5492

174.97 -0.5489
180.14 -0.5486
180.01 -0.5486
184.98 -0.5482
190.03 -0.5479
194.97 -0.5475
200.14 -0.5472
200.01 -0.5472
204.98 -0.5469
210.03 -0.5465
214.97 -0.5462

" 220.14 -0.5458
220.01 -0.5458

COS IS 0.35259

SIN IS -0.00044

BETA IS 0.00040

U FOR DEGREE OF 2 COEFFICIENTS ARE

-0.12688E 01 0.80077E-02 -0.21i857E--04

140.01 -0.5761

144.98 -0.5673
150.03 -0.5594
154.07 -0.5528
160.14 -0.5470
160.01 -0.5471
164.78 -0.5426
17O.o3 -0.53 I
174.97 -0.536.



04 - . : ,Icl

184.98 -0.5482
190.03 -0.5479
194.97 -0.5475
200.14 -0.5472
200.01 -0.5472
204.98 -0.5469
210.03 -0.5465
214.97 -0.5462
220.14 -0.5458
220.01 -0.5458

Cos is 0.35259

SIN IS -0.00044

BETA IS 0.00040

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.t2688E 01 0.80077E-02 -0.21857E-04

140.01 -0.5761
144.98 -0.5673
150.03 -0.5594
154.97 -0.5528
160.14 -0.5470
160.01 -0.5471
164.98 -0.5426
170.03 -0.5391
174.97 -0.5368
180.14 -0.5356
180.01 -0.5356
184.98 -6,5354
190.03 -0.5364
194.97 -0:t384
200.14 -0. !41A
200.01 -0. 45
204.98 -0.5457
210.03 -0.5511
214.97 -0.5574
220.14 -0.5652
220.01 -0.5650

COs is 0.35122

SIN IS -0.00088

BETA IS 0.00026

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.1345BE 01 0.93171E-02 -0.29193E-04 0.13547E-07

140.01 -0.5764
1 144.98 -0.5673
150.03 -0.5593
154.97 -0.5526
160.14 -0.5468
160.01 -0.5469
1 164.98 -0.5424

I
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r. -174.9/ -,!,.53~o[ 0 . 1B~4 --0. 5356

[ 1)0. 01 -0.5356

-84. 8 -0.5355

190.03 -0.5365
194.97 -0.5386
200.14 -0.5418

200.01 -0.547
204.98 -0.5459

210.03 -0.5512
214.97 -0.5574
220.i4 -0.5650
220.01 -0.5648

COs Is 0.35123 -

SIN IS -0.00087

BETA IS 0.00027

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.i0692E 01 -0.35781E-02 0.i3497E-03 -0.79924E-06 0.13970E-08

140.01 -0.5811

144.98 -0.5693
. .-. 150.03 -0.5592

S.- 154.97 -0.5510

160.14 -0.5444
160.01 -0.5445
164.98 -0.5398

S-170.03 -0.5366

174.97 -0.5350
10.14 -0.5348
180.01 -0.5348
184.98 -0.5358

190.03 -0.5379
194.97 -0.5409

200.14 -0.5448

200.01 -0.5446
204.98 -0.5488

210.03 -05532
214.97 -0.5575
220.14 -0.5616
220.01 -0.5615

COS IS 0.35132

SIN IS -0.00071

LDFTA IS 0.00028

SECTION--5

x y
220.01 -0.5343
224.98 -0.5707
230.03 -0.5639

234.97 -0.5809
240.14 -0.6122

240.1 -0.5467
244.98 -0.6059

250.03 -0.5981
254.97 -0.7184

253.o) -0.9475
260.14 -1.3848

260.01 -1.1545

020000E 02 0.291925E 04 0.712305E 06 0.174317E 09 0.427816E 11

-0.891790E 01 0.291925E 04 0.712305E 06 0.t74317E 09 0.427816E 11

0.i05290E 14 -0.217733E 04 0.71..305E 06 0.174317E 09 0.427816E 11

.O ,t05290E 14 0.259830E 16 -0.539224E 06 0.174317E 09 0.427816E 11

0.105290E 14 0.259830E 16 0.642874E 10 -0.133920E 09 0.427016E ii

0.105290E 14 0.259930E 16 0.642874E 18 0.159460E 21 -0.333502E 11

FOR DEGREE OF 1 COEFFICIENTS ARE

0.29297E 01 -0.15064E-01

220.01 -0.3944
224.98 -0.4593
230.03 -0.5354

234.97 -0.6098
240.14 -0.6877
240.01 -0.6857

244.90 -0.7606

250.03 -0.8366
254.97 -0.9111
2150.78 -0.97f5

260.14 -0.9889
260.01 -0.9870

COE IS 0.10602

SIN IS 0.2N912

.•. . ..o,, , . . ,' ... - . -



244.98 -0.605
250.03 -0.5981
774.57 -0.7i04
258.99 -0.9475
260.14 -1.3848
260.01 --1.1545

. 0.120000E 02 0.291925E 04 0.712305E 06 0.i74317E 09 0.427816E ii
S. -0.881790E 01 0.29t925E 04 0.712305E 06 0.743i7E 09 0.427816E iim% .t05290E 14 -0.217733E 04 0.712305E 06 0.i743t7E 09 0.4278ibE i

% 0.t05290E 14 0.259830E 16 -0.539224E 06 0.17437C 09 0.4'706F i0.1i5290E 14 0.259030E 16 0.642874E I8 -0.133920E 09 0.470i.E 110.105290E 14 0.259830E 16 0.642874E 18 0.159460E 21 -0.333502E ii

FOR DEGREE OF I COEFFICIENTS ARE

0.29297E 01 -0.t5064E-01

1. 220.01 -0.3844
224.98 -0.4593
230.03 -0.5354
234.97 -0.6098
240.14 -0.6877

$Mks 240.01 -0.6857
244.98 -0.7606

. 250.03 -0.8366
254.97 -0.91M1
25"8.98 -0.9715

" 260.14 -0.9889
260.01 -0.9870

K COS Is 0.10682

SIN IS 0.20912

BETA IS 0.03648

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.39123E 02 0.33391E 00 -0.72174E-03

220.01 -0.5955224.98 -0.5322

230.03 -0.5044
234.97 -0.5128
240.14 -0.5593
240.01 -0.5577
244.98 -0.6379

S250.03 -0.7558
254.97 -0.9069
258.98 -i.0554
260.14 -1.1027
260.01 -1.0973

Cos is 0.10285

SIN IS 0.19823

I BETA IS 0.01914

FOR DEGREE OF 3 COEFFICIENTS ARE

L

'5

S..

. .'. t ." ,' ''* " ''',' . 5 ' '',' ."- . . .. ' . -.. ,. . .... '. '. ..... . .. -. .S . . .'-.' . '-- .. •. S -- , -.S - - 5- S. i .=,



0.,)1 -0...

23.03 -0.5043
234.97 -0.4958
240.14 -0.5307
240.01 -0.5292
244.98 -0.6060
250.03 -0.7307
254.97 -0.9004
258.98 -1.0744
260.14 -1.1310
260.01 -1.1245

COS Is 0.10216

SIN IS 0.19562

BETA IS 0.02013

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.85208E 01 -0.t6731E-01 0.33092E-03 0.61200E-06 -0.46778E-08

2-0.01 -0.6264
224.98 -0.5503
230.03 -0.5073
234.97 -0.5014

, 240.14 -0.5363
240.01 -0.5349
244.98 -0.6100
250.03 -0.7321
254.97 -0.8991
258.98 -1.0713
260.14 -1.1275
260.01 -1.1211

COS Is 0.10232

SIN IS 0.19599

BETA IS 0.02251

SECTION--6
x y

260.01 -1.1545
264.98 -1.5054
270.03 -1.7206
274.97 -1.9735
280.01 -2.0539
290.03 -1.9826
294.97 -1.8565
300.14 -1.6905
300.01 -1.6266

* 304.98 -1 .4154
310.03 -1.0917

".110000E 02 0.315016E 04 0.905096E 06 0.260886E 09 0.754336E 11
-0.180712E 02 0.315016E 04 0.905096E 06 0.260886E 09 0.754336E 11
0.2187771 14 --0.516959E 04 0.905096E 06 0. ',0006F 09 0.75 4336C 1i

. 0.2iR777r 14 0.636378E 16 -0.140303r 07 0.260O8.E 09 0.7,4336[ 11
0.210777E 14 0.636378E 16 0.105636E 19 -0.426629L 09 0.754336E ii
0.218777E 14 0.636378E 16 0.185636E 19 0.542992E 21 -0.123064C 12

FOR DEGREE OF I COEFFICIENTS ARE

-0.21847E 01 0.18920E-02

260.01 -1.6927
264.90 -1.6833
270.03 -1.6738
274.97 -1.6644

q' 200.0)1 -1.6549
290.03 -1.6359
294.97 -1.6266
300.14 -1.6168

- 300.01 -1.6170
304.98 -1.6076
310.03 -1.5981

COS IS -0.17717

SIN is 0.67265

VETA TY 0.11669

FOF DFCG'EE OF 2 COEFFICIENTS AVE

0.12129E 03 -0.86767F A0 0.1559F-O:

260.01 -1.1581

-" .4.';3 1.4891
". .03 ""



0.21n777E 14 0.636378E 16 -0.14c3o-r 07 0.:!On86E 0" O.7 4 . l

0.218777E 14 0.636373E 16 O.185636E 19 0..4.. ?92E 21 -Q,.12k)6 'l *

FOR DEGREE OF i COCrFICIENTS ARE

-0.21847E 01 0.18920E-02

260.01 -1.6927
264.98 -1.6833
270.03 -1.6738
274.97 -1.6644
280.01 -1.6549
290.03 -1.6359
294.97 -1.6266
300.14 -i.6168
300.01 -t.6170
304.98 -1.6076
310.03 -1.5981

COS IS -0.17717

SIN IS 0.67265

BETA IS 0.11669

FOR DEGREE OF 2 COEFFICIENTS ARE

0.12129E 03 -0.86767E 00 0.15259E-02

260.01 -1.1581
264.90 -1.4891
270.03 -1.7482

274.97 -1.9263
280.01 -2.0313
290.03 -2.0099
294.97 -1.8865
300.14 -1.6777
300.01 -1.6839
304."8 -1.4082
310.03 -1.0509

COS Is -0.18811

SIN IS 0.71507

BETA IS 0.00132

FOR DEGREE OF 3 COEFFICIENTS ARE

0.86534E 02 -0.49445E 00 0.19226E-03 0.15855E-05

260.01 -1.1599
264.98 -1.4867
270.03 -1.7453
274.97 -1.9254
280.01 -2.0337
290.03 -2.0178
294.97 -1.8944
300.14 -1.6819
300.01 -1.6883

- 304.98 -1.4045

• . . . - . .' . . , .•. .. . . . . . . . ...-. .- . . . .. -.-. .. .. .- -.- . .,



Ir:9 '1

SIN IS 0.71557

BETA IS 0.00198

FOR DEGREE OF 4 COEFFICIENTS ARE

0.83888E 02 -0.53460E 00 0.81080E-03 -0.80930E-06 0.29233L--00

260.01 -1.1637

264.98 -1.4854
270.03 -1.7414
274.97 -1.9211
280.01 -2.0305

, 290.03 -2.0189
294.97 -1.8972
300.14 -1.6850

0 300.01 -1.6914
304.98 -1.4059
310.03 -1.0297

COS IS -0.18833

SIN IS 0.71528

BETA IS 0.00256

SECTION-7

x y
310.03 -1.0917
314.97 -0.8182
320.14 -0.5099
320.01 -0.4734
324.98 -0.2023
330.03 0.1129
334.97 0.3500
340.14 0.5774
340.01 0.5977
344.98 0.7671
350.03 0.9074
354.97 0.9903
360.14 1.0239

0.130000E 02 0.434540E 04 O.145549E 07 0.488522E 09 0.164303E 12
0.223120E 01 0.434540E 04 0.145549E 07 0.488522E 09 0.164303E 12
0.553721E 14 0.880003E 03 0.145549E 07 0.488522E 09 0.164303E 12
0.553721E 14 0.186986E 17 0.339313E 06 0.488522E 09 0.164303E 12
0.553721E 14 0.186906E 17 0.632692E 19 0.128673E 09 0.164303E 12
0.553721E 14 0.186986E 17 0.632692E 19 0.214499C 22 0.481007C ii

460 FOR DEGREE OF I COEFFICIENTS ARE

-0.14801E 02 0.44792E-01

310.03 -0.9137
314.97 -0.6925
320.14 -0.4609
320.01 -0.4667
324.98 -0.2441
330.03 -0.0179
334.97 0.2034
340.14 0.4349
340.01 0.4291
344.98 0.6517
350.03 0.8780
354.97 1.0992
360.14 1.3300

COS IS 0.10803

SIN IS 0.02639

PETA IS 0.02356

CD = 0.40400

CL = -0.00838

FOF DFPCEF OF 2 C(JrFFICTFNTS ARE

-0.57091E 02 0.29709F 00 -0.37791E-03

310.03 -1.0596
314.97 -0.7549
370.14 -0.4556
3,.).01 -0.4629
324.98 -0.1138
330.03 V.,605
334.97 0.2',



, 4.'1 -9."441
330.03 -0.0179
3. 1 v.'034

, A4 0.4349

34 0.01 0.4291

3!-0.03 0.07U0

354.97 1.0992
360.14 1.3308

CO 1: 0.10803

SIN Is 0.02639

DETA IS 0.02356

CD = 0.48400

CL = -0.00838

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.5709iE 02 0.29789E 00 -0.37791E-03

3t0.03 -1.0596
314.97 -0.7549
320.14 -0.4556
320.01 -0.4629
324.98 -0.1938
330.03 0.0605
334.97 0.2906

* 340.14 0.5117
340.01 0.5064
344.98 0.7003
350.03 0.8783
354.97 1.0333
360.14 1.1767

Cos Is 0.11202

SIN IS 0.02433

IETA IS 0.00576

CD = 0.46780

CL = -0.00965

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.57796E 02 0.i6100E 00 0.45920E-03 -0.12577E-05

310.03 -1.2211
314.97 -0.8282
320.14 -0.4552
320.01 -0.4640
324.98 -0.1421
330.03 0.1461
334.97 0.3893
340.14 0.6017

-' " - . , - , - , • • - • . . , • - - . - , , . , . , . • , - . , , _ . .



'3' 4.7 0.9631
-0.b- 0.9994

COs IS O.1167.1

SIN IS 0.02226

% BETA IS 0.00319

CD = 0.47242

CL = -0.0i388

FOR DEGREE OF 4 COEFFICIENTS ARE

0.22222E 02 -0.24545E 00 0.51577E-04 0.35096E--05 -0.61454E-08

310.03 -i.1055
314.97 -0.7853

%0 320.14 -0.4655
320.01 -0.4733
324.98 -0.1832

%0 330.03 0.0901
334.97 0.3335
340.14 0.5588
340.01 0.5535
344.90 0.7392
350.03 0.8921
354.97 1.0032
360.14 1.0746

COS IS 0.11429

SIN IS 0.0234"

BETA IS 0.00131

CD = 0.46924

CL = -0.01317

END OF RUN:SED 94;5

EXrC = 1.56 SU

STATEMENTS EXECUTED= 18717
CORE USAGE OBJECT CODE= 14320 BYTES.ARRAY AREA= 3660 BYTES.TOTAL AREA AVAILAEBLE=
DIAGNOSTICS NUMBER OF ERROPS= 0. NUMBER OF WARNINGS= 0. NUMBER OF EXTENC7IL,

END OF JGF MUSJOB CODE=MEOi 000 AT 0H57M FRI JUN 14. 1985 EXECUTE TIME 2.0 SERVICE L417
420 CARDS READ 1372 LINES PRINTED 0 CARDS PUNCHED 0 TAPE MOUNTS 0 PISI MOiH

1k_
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114.86 -1.0178

119.97 -0.9899
119.98 -0.9999
124.94 -0.9739
12.90 -0.973;
134.86 -0.9937
139.97 -1.0418
139.98 -1.0419

COS IS 0.17212

SIN IS -0.30329

BETA IS 0.00149

0
SECTION--4

x y
139.98 -1.0118
144.94 -0.9665
149.90 -1.0216
154.86 -1.1005
159.97 -1.0969
159.98 -0.9980
164.94 -1.0224
169.90 -1.0694
174.86 -1.0319
179.97 -1.106,9
179.98 -0.9841
184.94 -0.9947
189.90 -1.0729
194.86 -1.1010

, 199.97 -1.0656
199.98 -1.0812
204.94 -1.0259
209.90 -1.0971
214.36 -1.0353
219.97 -1.0449
219.98 -1.0223

0.210000E 02 0.301858E 04 0.706883E 06 0.133085E 09 0.254515E 11
-0.219509E 02 0.381858E 04 0.706883E 06 0.133085E 09 0.25451E 11
0.493763E 13 -0.399675E 04 0.706883E 06 0.133085E 09 0.254515E ii
0.493763E 13 0.970354E 15 -0.740670E 06 0.133085E 09 0.254515E 11
0.493763E 13 0.970354E 15 0.192907E 18 -0.139565E 09 0.254515E 11
0.493763E 13 0.970354E 15 0.192907E 18 0.387435E 20 -0.267076E 11

FOR DEGREE OF I COEFFICIENTS ARE

-0.96868E 00 -0,42127E-03

139.98 -1.0276
144.74 -1.0297
149.90 -1.0318
154.86 -1.0339
159.97 -1.0361

. 159.98 -1.0361
164.94 -1.0382

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



FOR DEGREE OF 2 COEFFICIENTS ARE

-0.48100E 01 0.61052E-01 -0.24345E-03

99.98 -i.1396
104.94 -1.0842

109.90 -1.0408
1l0.98 -1.0329
114.86 -1.0094
t19.97 -0.9895
l19.98 -0.9895

, 124.94 -0.9824
129.90 -0.9873
134.86 -1.0042

, 139.97 -1.0341
139.98 -1.0342

COS i 0.17268

SIN IS -0.30366

BETA IS 0.00083

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.38873E 01 0.37557E-01 -0.45455E-04 -0.55213E-06

99.98 -1.1385
104.94 -1.0847
109.90 -1.0417

S 110.98 -1.0338
114.86 -1.0099
119.97 -0.9092
119.98 -0.9892
124.94 --0.9813
129.90 -0.9059

. 134.86 -1.0033
139.97 -1.0351
139.98 -1.0352

COS IS 0.17261

SIN Is -0.30362

BETA IS 0.00096

FOR DEGREE OF 4 COEFFICIENTS ARE

0.10297E 01 -0.45220E-01 -0.44527E-04 0.5177E-05 -0.23626E-07

99.98 -1.1226
104.94 -1.0876
109.90 -1.0515
110.90 -1.0430

114.86 -1 .0178
119.97 -0.9899
tt9.93 -0.9899
124.94 -0.9739
129.90 -0.9735
134.8c -0.9937
139.97 -1.048
139.98 -1.0419

Cos Is 0.17212

SIN IS -0.30329

BETA IS 0.00149

0

17ECTI0N- -4
A Y

139.98 -1.0118
144.94 -0.9665
149.90 -1.0216
15l.P6 -i.1005

159.97 -1.096'?
159.98 -0.9980
164.94 -1.0224
169.90 -1.0694



89.90 -1.1840
94.86 -1.1058
99.97 -1.0307
99.98 -1.0306

COS IS -0.13842

SIN IS -0.50141

BETA IS 0.01854

0
SECTION--3

x Y
99.98 -1.1592
104.94 -1.0613
109.90 -1.0598
tt 10.98 -0.9990

114.36 -1.0266
119.97 -1.0155
119.98 -0.9668
124.94 -0.9470
129.90 -1.0286
134.86 -1.0127
139.97 -1.0396
139.98 -1.0118
0.120000E 02 0,145026E 04 U.i7724iE 06 0.118985E 08 0.273414E 1O

-0.123279E 02 0.145026E 04 0.t77241E 06 0.218985E 08 0.273414E 100.344798E 12 -0.140600E 04 0.177241E 06 0.218',O5E 08 0.273414E 10
0.344793E 12 0.438924E 14 -0.i81207E 06 0.21C985E 08 0.273414E 10
0.344798E 12 0.438924E 14 0.563661E 16 -0.223476E-08 0.273414E 10
0.344798E 12 0.438924E 14 0.563661E 6 0.729726E 18 -0.278617E 10

FOR DEGREE OF I COEFFICIENTS ARE

-0.12657E 01 0.19725E-02

99.98 -1.0685
104.94 -1.0587
109.90 -1.0489
110.98 -1.0468
114.86 -1.0391

119.97 -1.0291
119.98 -1.0290
124.94 -1.0193
129.90 -1.0095
134.86 -0.9997
139.97 -0.9896
139.98 -0,9896

COS Is 0.17444

SIN IS -0.30566

BETA IS 0.00236

I



57.97 -1.0324
59.98 -1.0985
64.94 -1.2318
69.90 -1.3227
74.86 -1.3714
79.98 -1.3772
84.94 -1.3398
89.90 -1..2601
94.86 -1.1381
99.97 -0.9681
99.98 -0.9677

COS IS -0.13703

SIN IS -0.50633

BETA IS 0.01852

FOR DEGREE OF 3 COEFFICIENTS ARE

0.97064E 01 -0.38862E 60 0,44735F-02 -0.i6110C-04

46.02 -0.3797
54.e6 -0.9600
57.97 -1.0949
59.98 -1.1652
64.94 -1.2876
69.90 -1.3460

t 74.86 -1.3545
79.98 -1.3211
84.94 -1.2606
89.90 -1.t845
94.86 -1.1045
99.97 -1.0305
99.98 -1.0304

COS Is -0.13838

SIN IS -0.50137

BETA IS 0.01606

FOR DEGREE OF 4 COEFFICIENTS ARE

0.10569E 02 -0.43729E 00 0.54259E-02 -0.25058E-04 0.29297E-07

46.02 -0.3749
L. 54.86 -0.9630

57.97 -1.0979
59.98 -1.1677

C 64.94 -1.2804
69.90 -1.3457
74.86 -1.3524

( 79.98 -I.3190
84.94 -1.2595

89.90 -1.1848
94.86 -1.1058
99.97 -1.0307
99.98 -1.0306

COS IS -0.13842

SIN IS -0.50141

BETA IS 0.01854

0
SECTION--3

x Y
99.98 -1.1592
104.94 -1.0613
109.90 -1.0598
110.98 -0.9990
114.f36 -1.0266

119.98 -0.9669
1:4.94 -0.9470

1'9.o0 -1.0286
134.06 -1.0t27
139.97 -1.0396
i1o9p -1.0118



BETA IS 0.00025

0
SECTION--2

x Y
46.02 -0.4990

54.86 -0.7520
57.97 -0.9835

, 59.98 -1.2173
64.94 -1.3158
69.90 -1.4323

• 74.86 -1.5115
79.98 -1.3517

84.94 -1.1756
89.90 -1.0910

94.86 -1.0404
99.97 -0.9913
99.98 -1.1592

0.130000E 02 0.978159E 03 0.774748E 05 0.641118E 07 0.549904E 09

, -0.145206E 02 0.978159E 03 0.774748E 05 0.641tt8E 07 0.549904E 09

0.485312E 11 -0.111270E 04 0.774748E 05 0.641118E 07 0.549904E 09
0.485312E ii 0.437974E 13 -0.888241E 05 0.64M18E 07 0.549904E 09

Iwo 0.485312E ii 0.437974E 13 0.402184E 15 -0.735235E 07 0.549904E 09

0.485312E ii 0.437974E 13 0.402184E 15 0.374366E 17 -0.627822C 0?

FOR DEGREE OF 1 COEFFICIENTS ARE

-0.72622E 00 -0.51931E-02

46.02 -0.9652

54.86 -1.0111
6, 57.97 -1.0273

59.98 -1.0377
64.94 -1.0635

69.90 -1.0892
74.86 -1.1150
79.98 -1.1416
04.94 -1.1673

89.90 -1.1931
94.86 -1.2188

S99.97 -1.2454
99.98 -1.2454

COS IS -0.13696

SIN IS -0.48246

BETA IS 0.07416

P FOR DEGREE OF 2 COEFFICIENTS ARE

0.38639E 01 -0.13433E 00 9.86021E-03

46.02 -0.4961
54.06 -0.9165

I



19.98 0.6285
24.94 0.4565
29.90 0.2579

.. 34.86 0.0325
39.97 -0.2276
46.02 -0.5722

COS I 0.17254

SIN Is 0.02664

BETA IT 0.00221

FOR DEGRCE Of- 3 oO co'FrCIENTS Ahlr

0.10004E 01 0.75i46E-02 -0.15730E-02 0, 1039E-04

-0.02 1.0003
4.94 1.0010
9.90 0.9352
14.86 0.8141
19.97 0.6429

. 9.98 0.6426
24.94 0.4427
29.90 0.2208

S34.86 -0.0121
39.97 -0.2520
46.02 -0.5195

COS Is 0.17242

r SIN Is 0.02532

BETA IS 0.00067

FOR DEGREE OF 4 COEFPICIENTS ARE

0.10203E 01 -0.79133E-02 0.75507E-04 -0.4183DE-04 0.61521E-06

-0.02 1.0204
4.94 0.9703
9.90 0.9146
14.86 0.8121
19.97 0.6570

.1 9.98 0.6566
24.94 0.4589
29.90 0.2245

S 34.86 -0.0276
39.97 -0.2767
46.02 -0.502f

COS iS 0.17053

SIN IS 0.02458

°I.,

BETA IS 0.00025

L. 0
SECTION--2

* x Y
46.02 -0.4990
54.86 -0.7520
,57.97 -0.9035

, 59.98 -1.2173
64.94 -1.3158
69.90 -1.4323

% 74.86 -1.5115
r 79.90 -- 1.3517
L 64.94 -1.17/56

'.' 9.90 -i.0710

94.66 -1.0404
99.97 -0.9913

S 99.98 -. 19

' 0. . ' ''t 6K' 'K97n1 9'," 03 0.? 74.1cl 0 .5 .4 1 h 11 '. .it4'9 41 i'
-0. 14',2 .-- k) 2 O.'0 LI t , t: 03 0. 11414!; it k5 0..),i i I ",.0qo 4; '

0.405312C 11 -).170V' E 04 0.7747,13C 05 0.64110[ 27 0.549904U 0 9
0.41" ?F 11 t.437774F 13 -0.0130741F 05 0.64111 F 07 49. QA'4 r 09
0.4 48531-r 1, 0,437974: 13 0.40214F 15 I . , ... 4.-1
0.4 a*.EC 10,437974v ' 4.C0:11 1 .

FO Fornr nC'( fr j rner)EfcIE1si API-



J.~ -. %V' %A -7 T-7 -7 71..-

RUN: SE
139:5

0
SECTION--I

x y
-0.02 1 .066
4.94 0.9856
9.90 0.9199

14.86 0.7998
19.97 0.6315

" 19.98 0.6738
24.94 0.4736
29.90 0.224134.86 -0.0245
39.97 -0.2854
46.02 -0.4990

0.1i0000E 02 0.245320E 03 0.758791E 04 0.266238E 06 0.100778E 080.491599E 01 0.245320E 03- 0.758791E 04 0.266238E 06 0.100778E 00.400637E 09 0.352000E 02 0.758791E 04 0.266238E 06 0.100776E OU0.400637E 09 0.164652E 11 -0.235955E 03 0.266238E 06 0.i00778E 080.400637E 09 0.164652E 11 0.692760E 12 -0.40519BE 05 0.100773E 08
0.40063 E 09 0.164652E 11 0.692760E 12 0.296543E 14 -0.238418E 07

*FOR DEGREE OF I COEFFICIENTS ARE

0.1231tE 01 -0.35163E-01

-0.02 1.2318
4.94 1.0574

. ,- 9.90 0.8830

r 8 0.708619.97 0.5289

19.98 0.5286
24.94 0.3541
29.90 0.1797
34.86 0.0053

40 39.97 -0.1744
46.02 -0.3871

COS IS 0.16855

SIN IS 0.02508

BETA IS 0.01497

".,,

FOR DEGREE OF 2 COEFFICIENTS ARE

0.I0508E 01 -0.I0293E-01 -0.54267E-03

#;w -0.02 1.0510
; 4.94 0.9867

9.90 0.8957
-~14.86 0.7780

19.97 0.6288

'U



303 XFi=XL/57.3
304 ELSE
305 XFi-XF/57.3
306 ENDIF

C
307 Ti=C1(i)*(-COS(XFI))

k- 308 TBis=SIN(XFI)-(XFJ*COS(XFi))
309 T2=Ti+(CI(2)*TD1)p 310 IF(J.EG.2)THEN -

312 ELSE
313 TB2-(2.*Xr1)*SIN(Xr1
314 Tr3T2((2.-xri'-w2))Scos(xr11)

*313 T3-T2#eCi(3)vTc3)
316 rNDIf
317 IF(J.EU.3)THEN
31B TT5=0.5*T3
319 ENDIF
320 IF( (J.tJE.2) .AND. (J.NE.3) )THEN
321 TB4=( 3.*(XF 1**2) )-6. )*.7IN(Xri
322 TD5=TD4+(((6.*XFi)-(XFiK*3))*CQS(XFI))
323 T4=T3+(Ci(4)T45)

*324 ENDIF
*325 IF(J.EO.4)THEN

-326 TT5=0.5*T4
327 ENDIF
320 IF(J.EQ.5)THEN
329 T5=((4.A(xri*3)-(24.XFi)lsSIN(YFi)
3;0 T6-((XFJf*4)-(12.(XF*2))+14.-C;09XFi)

*331 T7(T-.T6)mCi(5)
332 Te=T4+T7
333 TT5=0.5*TS

*334 ENDIF
335 IF(I.Eg.i)THENr 336 SUI12=TT5
337 ENDIF
338 IF(I.E9.2)THEN
339 TiMi -TT7,
340 ENDIF

r341 10 CONTINUE
C

342 ALPHA=SUM2-SUMi
343 PRINT
344 PRINT 66,ALPHA
345 66 FORtIAT(9X, SIN IS '.FiO.5)
346 IF(J.EO.2)THEN

340 CL2=CL2+ALPHA
351 ENDIF
352 IF(J.EQ.3)THEN
353 CL=CL+ALPHA

*354 NI
355 IF(J.EQ.5)THEN
356 CLI=CL+ALPHA
35? ENDIF

358 RETURN
359 END

1'49: 5

SECTION--i
L x Xy

-0.02 1.0166
4.94 0. 9056
9.90 0.9199
14.66 0.7998
19.77 0.6315

S 19.98 0.6738
24.94 0.4736
29.90 0.2241

S 34.86 -0.0245
39.97 -0.2854
46.02 -0.4990

O.iiOOOOF 02 0.245320E 03 0.758791E 04 0.266238E 06 0.10077OE 08
0.19i599E 01 0.145320E 03 0.75079iE 04 0. 66230E N, 0.100773C 00
0.400637C 09 0.352000L 02 0.75L3791E 04 0.26623CE (-6 *:.1c.,.1HE OR
0.400637E 09 0.164652E ii -0.2~35955E 03 0.266238E 0', 0.i00771E 09
0.400637E 09 0.164652E ii 0.692760E 12 -0.40-,190C 05 08:..~E
0.400637E 09 0.164652E ii 0.692760E 12 0.296543E 14 -0.236iflCE 07

* FOR DEGREE OF I COEFFICIENTS ARE



24? T92=(2.vXr )sCOSXcr)
248 T93=TB2+(CcXFiwa2)-2.)vSINcXp ))
249 T3=T24(CIc3)*Tr3,
250 ENDIF
251 IFAJ-Eg.3)rHEN
252 TTS=0.5bT3
253 ENDIF
254 IF((J.NCE.2) .AND.(J.NE.3))THEN

6.'256 TB4=((3.*(Xr1Mw2))-6.)wCoScXrl)
25,6 TD5=T84+((XFi*03)-(6.aXr1 ))VSIN(Xr1)

257 T4-T3+(Ci(4)*TD5)
L -258 ENDIF

259 IF(J.EO.4)THEN
* -260 TTS=0.5*T4

261 ENDIF
262 IF(J.EQ.5)THEN
263 TS=((XFib*4)-(i2.*(Xriw02))+14.)*srN(Xrl)
264 T6=((4.*cXr~i*3))-(c24.*Xr1,)vCOS(Xpl)

26- ENDIP

269 IF(I.EO.1)THEN
. t 270 SUN2=TT5

40 271 ENDIF
272 IF(I.EQ.2)THEN
273 SUN1=TTS
274 ENDIF

*275 10 CONTINUE
C

27,6 ALF>HA=SUN2-SUMl
277 PRINT
278 PRINT 66.ALPHA
279 66 FORMAT(9.' CON IS .F40.5)r 280 IF(J.EO.2THEN~
281 CE3=CE3tALPHA
262 ENDIF
293 IFCJ.EQ.3)TH-EN
264 CE2-CE2+ALPHA
285 ENDIF
286 IF (J. E0.4)THt-N
287 CE=CE+ALPH4,
288 ENDIF
289 IF(J.EQ.5)THEtHp 290 CEi SCEi +ALP'HA
291 ENDIF
292 RETURN
293 END

- 294 SUBROUTINE SINTEG(XF.XL.J.Di.CL.CLI.CL2.CL3)
295 REAL CI(iOOL.Bi(100)

C
40 296 Ci(1)-Dlu

*29? DO 5 -.
298 iXBiK*5.*(-)

co 299 5 CONTINUE
C

300 ALPHAaO.0
4, 301 DO 1D 1-1.2

'302 IF(I.EO.1)THEN

-~ %,



197 EL SE
19a A(I.J)-(A(I.J)-SUM)/ALII)
199 ENDIF
200 ENDIF
201 30 CONTINUE
202 RETURN

203 100 FORMAT(' REDUCTION NOT COMPLETED BECAUSE SMALL VALUE'.
I FOUND FOR DIV-IS1ON IN ROW '.13)

204 END
C

- 205 SUBROUTINE SOLNG(A.E4,N.NDIM)
206 REAL A(NDIM.NDIM).BCNDIM).SUM
207 INTEGER N.1.IMi.K.J,NMJPi.NMJF2

C
C

208 BCi)=B(i)/A(i.l)
209 DO 20 1.2.N
210 1N1ir-l
211 SUM=0.0
212 DO 10 K=1.IMi
213 SUM-SUMK+A(I.K)*P(K)
214 10 CONTINUE
215 B(I)=(B(I)-SUM)/A(I .1)

A4- 216 20 CONTINUE
C

217 D0 40 J=2.N
21S NMJF,2=N-J+2
219 NMJPi=N-J+1
220 SUM=0.0
221 DO 30 1<=NMiP2.N
222 SLJM=SUM+A(NMJP1 .K)*B(K)
223 30 CONTINUE
224 B(NMJPi)=B(NMJP1)-SUM
225 40 CONTINUE
226 RETURN
227 END
228 SUBROUTINE CINTEG(XF.XL.J.D1.CE.CEi.CE2.CE3)
229 REAL Ci(100).B1(100)

C
230 Ci(1)=Bi(1)
231 DO 5 V=2.J
232 Cl(K)=Bi(K)*(57.3**(K-i))
233 5 CONTINUE

234 ALPHA=0.0
:1. 1 DO 10 1-~1.2

236 1 F( I .E0. ) TI IE N
237 XFi=XL/57.3
238 ELSE
239 Xr1=XF/57.3
240 ENDIF

C
241 TI=Ci(1)*SIN(XFi)
24'2 Tt8=COS(XFi)+(XFi*SIN(XF1))
243 T2=Ti+(Ci(2)wT~l)
244 IF(J.EQ.2)THEN
245 TTS=0.5*12
246 E i:,E

247 TB2=(2.*XFl)cosxri
248 TD3sTD2+( ccXri '2)-2. )*SIN(XF1 ))
24? T3=T2+(Ci (3)*TB3)
250 ENDIF
251 IF(J.EQ.3)THIEN
252 TTS=0.5*T3
253 ENDIF
254 IF((J.NE.2).AND.(J.NE.3))THEN

255 Tb4-(3.*(XFiM**2)-6. )*IZS(XFl)
256 TD5=T4+u(Xr1*3-(6.*Xri)nSINxF1)
257 T4=T3+(CI(4)VTD5)

259 IF%J.EO.4)THEN
:le,0 TT5-O.:.:T4
261 ENDIF

4262 IF(J.EQ.5)THEN

266 TO"T4+Tl
267 rTS=0.5*TR
268 E:NDIF
269 II. EQ. i) THF N
2-1n SUM'2=TTS
271 ENPIF
272 IF(I.EG.2)THEN
273 SCUM1TT5

.....................................................................%



* . 50 IF((KK.EQ.7).AND.(I.E0.SflTHEN
151 PRINT 301 .CEi.CLi

1 52 ENDIF
153 95 CONTINUE

* C
C

134 999 CONTINUE
C

155 200 FORMAT(//* DEGREE OF POLYNOMIAL CANNOT EXCEED N - .'./
I REGUESTED MAXIMUM DEGREE TOO LARGE-

I ;REDUCED TO .'13)
156 201 FORMAT 5(3x.C13.6))
157 202 FORMAT(/ FOR DEGREE OF'*.1. COUFFICIUNrx ARE/I

I.' I *.5X.6(2X.E12.5))

158 203 FORMATC9X.' BETA IS * .Fi0.S//)
159 PRINT 299.ISEQ
160 299 FORMAT(//////.35X. 'END OF RUN-SEQ '.9A1////)
161 STOP

C
*162 REMOTE BLOCK COEF

163 DO 66 L~i.I
164 Ni=I-L+i
165 CP(Ni)=C(L)

* .166 66 CONTINUE
C

1 67 DO 55 K=1.N
168 FV=CP( I
169 DO 49 J=2.I
170 49 FV=(FV*X(K))+CP(J)
171 PRINT i.X(K).FV
172 55 CONTINUE
173 END BLOCK
174 END

- 175 SUBROUTINE LUDCMGCA.N.NDIM)
176 REAL A(NDIM.UDIM).SUM
177 INTEGER N.I.J.JMilM1.K

C
178 DO 30 I=1,N
179 DO 30 J=2.N
180 SUM=0.0
181 IF(J.LE.I)THEN
10(2 JMI=J-i
183 DO 10 K=1.JMI
184 SUM=SUM+A(I.K)*A(K.J)
185 10 CONTINUE
186 A(I.J)=A(I.J)-SUM
187 ELSE
188 IMI-i-
189 IF(IMi.NE.0)THEN
190 DO 20 K-1.IM1i
191 SUM=SUM+A(I.K)*A(K.J)
192 20 CONTINUE
193 ENDIF

C
194 25 IF(AE'S(A(I.I)).LT. 1.OE-10)THEN

4. 195 PRINT 100.1
196 RETURN



98 DO 50 I=2.NFPI
99 A(MFP1.I)0O.0
100 DO 40 J-l.N

101 A(MFPi.I)=A(MFPi.I)+XN(J)
102 XN(J)=XN(J)*X(J)
1.)3 40 CONTINUE
104 50 CONTINUE

C
105 DO 70 J-2.MFPI

1 06 DO 60 11i.tIF
107 A(I.J)cA(I+1.J-1)

108 60 CONTINUE
109 70 CONTINUE

C

* 11 PRINT
III PRINT 201. ((A(IJ),J1i.MFP2).11i.MFPi)

112 CALL LUJDCMO(A.NFPI.10)
C

113 Ispi=MS+1
114 DO 95 I=MSPI.NFPi-
115 DO 90 J=1.1 -

116 C(J)=A(J.NFP2)
117 90 CONTINUE
118 CALL SOLNQ(A.C.I.10)
119 1N11I-1

*120 PRINT 202.INI.CCCJ).J1i.I)
121 PRINT
122 EXECUTE COEF

C
123 DO 300 K=i1I

124 300 Iil(K)=C(K)
125 CALL CINTEG(XF.XL.I.DI.CE.CEI.CE2.CE3)

fT126 CALL SINTEG(XF.XL.I.B1.CL.CLi.CL2.CL3)

1 27 PRINT .
128 DETAO0.0
1 29 DO 94 IPT =1.N
130 SUM=0.0
131 DO 93 ICOEF=2.I
132 JCOEF=I-ICOEF+2'
1 33 SUM=(SUM+CtJCOEF)U*X(IPT)
134 93 CONTINUE
135 SUM15U11+C(1)
136 DETA=BETA+(Y(IPT)--Sum)*W2
137 94 CONTINUE
138 DETA=BETA/(N-I)
139 PRINT 203.IBETA
140 IF( (KK.,ED.7L.AND.(I.EO.2))THEN
141 PRINT 301 .CE3.CL3

1 42 ENDIF
143 IF(CKK.EQ.7) .AND. (I.EO.3))THEN

*144 PRINT 301.CE2.CL2

1 45 ENDtF
146 IFC (KK .EQ.7) .AND. (I.EQ.4))THEN
14? PRINT 301 .CE.CL

Q 148 301 FORtIAT(//45X. ' CD =' .FiO.5//.45X. ' CL -I.FIO.5)
149 ENDIF

4o 150 IF((KK.EO.?) .AND. (I.EQ.SH)THEN
151 PRINT 301 CCi.CL~i

* -
52 ENDIF

* 53 95 CONTINUE
C
C

154 999 CONTINUE
C

155 200 FORMAT(//' DEGREE OF POLYNOM. :NNOT EXCEED N - .'./
I ' REQUESTED MAX IMUMI DEGREE TOO LARGE-

- 'I 'REDUCED TO '.13)
156 201 FORMAT(5(3X.E13.6))
157 202 FORMATC/ FOR DEGREE OF '.12.' COEFFICIENTS ARE/I

*I I '.SX.6(2X.E12.5))
150 203 FORMAT(9X. ' BETA IS ' .FiO,5//)Li159 PRINT 299.ISEQ
160 299 FORMAT(//////.35X. 'EN4D OF RUN SEQ '.5Al//I//

161 STOP
C

162 REMOTF T'LOCI' COF
I ,l 00 .,,6 1.1L I

165 CP(Ni)-C(L)
166 66 CONTINUE

C

-'167 C Dfl 55 K=1.:N



C
50 PRINT X y
51 IF(KK.EQ.j)flIEN
52 DO 3 11i.N
53 3 READ . Ki.y(l).K2.X(I)
54 TEMPi=X(N)
55 TEMP2=Y (N)956 ENDIF
57 IF(KK.NE.i)TNEN
58 X(i)-TEi
59 Y(l )=TEMP2
60 DO 4 I-2.N

4d 61 4 READ .Xi.Y(I).X2.xcI)
62 TEMPi=X(N)
63 TEMP2=YCN)

Q 64 ENDIF

65 PRINT l.(X(I),Y(I).I=1,N)
66 FORtiAT(2X.6.22.x

8 .4 )

67 IF(KK.EQ.i)TNEN -

60 68 XF=o.o
69 XL=X(N)
70 ELSE
71 XF=X(i)
72 XL=X(N)
73 ENDIF

U 'I C
74 IF(KK.EQ.7)THEN
75 XF=X(1)
76 XL=360.
77 ELSE
78 XL=X(N)

w 79 ENDIF

C

o C READ . MS.MF
C

so IF(MF.GT.(N-i))THEN
81 MF=N-i

82 PRINT 200.MF
83 ENDIF

40 84 5 MFPI=MF+i
as8 MFP2=MF+2

C
44 86 DO 10 I11.N

87 XN(I)=i.o
88 10 CONTINUE

C
89 DO 30 I=1 'MFPi
90 A(I.I)'=0.0

40 91 A(I.MFP2)=G.O
*92 DO 20 =.

73 AUl.i )=A(I.l)fXN(J)
* 94 ACI .MFP2)=A(I tFF2)+Y(J)*XN(4)

95 XN(J)=XN(J)*X(j)
96 20 CONTINLUE
97 30 CONTINUE

C

I%



-74..-- Vl ,4 W 7

DIMENSION ISEO(5)
2REAL X(100).Y(100).C(i00) .Ei(10).A(10.i1 ).Xtd(100) ..LiM.ETA

3 REAL CP~iOO0LFV
4 INTEGER N.MS.MF.MFF'l.MFP2.1.J.IMI.IPT.ICOEF.JICOEF

C CHARACTER*5 ISEQ
S DATA ?S//.tlF/41

6 PRINT ,'RUN:SEQ' -

7 READ i1.IS EQ
8 ii FORMAT(SAi)
9 PRINT 11,ISEG
10 PRINT ------------

11i CE=0.0
12 CL=0.0

1 3 CEi=0.0
14 CL i=0.0

15 CE2=0.0
*16 Cl.2=0.0

17 CE3=0.0
18 CL3=0.0
19 DO 999 KK=1.7 -

20 PRINT 33
21 33 FORMAT(0O)

22 IF(KK.Eg.1)THlEN
23 PRINT .'SUCrION--1'
24 N11i
25 ENDIF

c
26 IF(KK.EO.2)THtEN
27 PRLNT .'YiECTION--2-
28 N=13

*29 ENDIF

o c
I0 IF(KK.EO.3)TilEN
31 PRINT .'SECTION--3'
32 N~-12
33 ENDIF

34 IF(KK.EQ.4)THEtN
35 PRINT .'SECTIOtl--4-
36 N=li
37 ENDIF

38 IF(KK.EG.5)THEN
39 PRINT .'CECTION-5
40 N=11
41 ENDIF

C
42 IF(KK.EQ.6)TiiEN
43 PRINT .SECTION--6-
44 N=13

*45 NI

46 IF(KK.EQ.7)THEN
47 PRINT 'SECTION-7.
48 N=13
49 ENDIF

50 PRINT X .

51 IF(KK.EQ.1)TlIEN
*52 DO 3 I=.N

53 3 READ .. Ki.Y(IL.K2.X(I)
54 TUMFII=X(N)
55 TEMP2-Y(N)
56 ENDIF

*57 IF(KK.NE.i)THEN
50 X(i)-TEMPI

*59 Y (,)=TEMP2
60 DO 4 r=2.N

*61 4 READ .Ki.Y(I).K2,X(I)
62 TEMF1imX(N)
1. 3 TEMF2'.:Y (N)
64a rtijpx1

65 PRINT 1.(X(I).Y(IL.I=i.N)

60 XF 0. %)
69 XLmX(N)

10 ELSE -
40 1 XF=X(i)

72 XL=X(N)

73 E' fil *. . . . . . . . . . . . . . . .



169.90 -1.0402
174.86 -1.0423

179.97 -1.0445
S179.98 -1.0445

184.94 -1.0466
189.90 -1.0487

, 1 94.86 -1.0508
199.97 -1.0529

199.98 -1.0529
204.94 -1.0550

209.90 -1.0571
214.86 -1.0592

• 219.97 -1.0613
219.98 -1.0613

COS IS 0.67135

SIN IS 0.00222

BETA IS 0.00180

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.26577E 00 -0.830R0E-02 0.217221-04

. 139.98 -1.0031
144.94 -1.0136
149.90 -1.0230

. 154.86 -1.0314
59.97 -1.0389

159.98 -1.0389

• 164.94 -1.0451r 169.90 -1.0503
174.86 -1.0543

, 179.97 -1.0574
179.98 -1.0574

184.94 -1.0593
189.90 -1.0601
194.86 -1.0599

199.97 -1.0585
¢ 199.98 -1.0585

204.94 -1.0561I 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

139.98 -1.0037

1 144.94 -1.0137
149.90 -1.0229
154.86 -1.0310
1 59.97 -1.0385
159.98 -1 0385

164.94 "t0447
.1 69 70 -1.0500

174.86 -1.0542
179.97 -1.0575
1 79.98 -1.0575

184.94 -1.0595
89.90 -1.0605
194.86 -1t.0604
199.97 -1.0590
199.98 -1.0590

204.94 -1.0565

209.90 -1.0528
214.86 -1.0479219.97 -1.0415

217.98 -1.0415

COS IS 0.67273

SIN I 0.00267

t ~ **9**v% % : h....§:
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-0.45509E 00 -0.50696E-02 0.34717E-05 0.33893E-07

1 139.98 -10037
144.94 -1.:0137
149 .90 -1.0229
154.86 -1.0310

S 159.97 -1.0385
159.98 -1 .03835

174.86 -1.0542
179.97 -1.0575

.~179.99 -1.0575
164.94 -1.0595
189.90 -1.0605
194.86 -1.0604
199.97 -1 .0590
199.99 -1 .0590
204.94 -1.0565

219.? -1.0415

Cos is 0.67273

SIN IS 0.00267

BETA IS 0.00184

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.56109E 00 -0.45290E-02 0.144e2E-04 -0.6305AE-07 0.21166E-09

S 139.98 -1 .0052
144.94 -1 .0143
149.90 -1.0229

- . ~154.86 -1 .0306
- .159.97 -1.0378

159.983 -1.0378
S 164.94 -1.0440

169.90 -1.0493
174.86 -1 .0537
179.97 -107

184.94 -1.0596
~. 189.90 -1.0609

194.86 -1.0610
199.97 -1 .0598
M 9.98 -1 .0599
204.94 -1 .0573

p209.90 -1.0533
S 214.86 -1.0479

219.97 -1.0407
219.98 -1 .0406

Cos is 0.67275

F%



SIN IS 0.00271

BETA IS 0.00196

4~0
SECTION-5

x y
l,, 219.98 -1.0223

224.94 -1.0467
v 229.90 -1.0451

, 234.86 -1.0526
239.97 -1.03;0
239.98 -0.9529

#4W 244.94 -0.9740
249.90 -0.9793
254.86 -0.9628

. 259.97 -0.9828
259.98 -0.9598

0.110000E 02 0.265928E 04 0.644751E 06 0.156769E 09 0.382251E ti
-0.110163E 02 0.265920E 04 0.644751E 06 0.156769E 09 0.382251E ii
0.934615E 13 -0.26592SE 04 0.644751E 06 0.156769E 09 0.382251E ii

, 0.934615E 13 0.229132E 16 -0.643806E 06 0.156769E 09 0.382251E ii
0.934615E 13 0.229132E 16 0.563217E 18 -O.156312E 09 0.382251E 11
0.934615E 13 0.229132E 16 0.563217E 16 0.138795E 21 -0.380593E 1l

FOR DEGREE OF I COEFFICIENTS ARE

-0.i5f21E O 0.21120E-02

219.90 -1.0475
%.o 224.94 -1.0370

229.90 -1.0265
234.86 -1.060
239.97 -1.0052
239.98 -1.0052

244.94 -0.9947
249.90 -0.9843
254.86 -0.9738
259.97 -0.9630
259.98 -0.9630

COs Is 0.17355

SIN IS 0.29676

BETA IS 0.00080

FOR DEGREE OF 2 COEFFICIENTS ARE

C -0.10929E 01 -0.13742E-02 0.72278E-05

219.98 -1.0454
224.94 -1.0363
229.90 -1.0268

. 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 DEGREE OF 3 COEFFICIENTS ARE

-0.90292E 00 -0.42227E-02 0.21n37F-04 -4.1t0(7E-07

2 11.,90 -1 .0459

224.94 -1.0365
229.90 -t.0260

L. 234.86 -1.0168
239.97 -1.0061
239.98 -1.0061

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

S219.98 -1.0459
224.94 -1.0365
229.90 -1.0268
234.86 -1.0160
239.97 -1.0061
239.98 -1.0061

' 244.94 -0.9955
249.90 -0.9847
254.86 -0.9737
259.Q7 -0.9621
259.98 -0.9620

Co is 0,7358
L ~COS IS 0.75

SIN IS 0.29683

BETA IS 0.00103

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.37306E 01 0.16109E-01 0.58441E-04 -0.57191E-06 0,t0245E-08

219.98 -1.0480
224.94 -1.0365
229.90 -1.0258

- 234.86 -1.0157
239.97 -1.0055
239.98 -1.0055
244.94 -0.9956
249.90 -0.9853
254.86 -0.9744
259.97 -0.9621

- 259.98 -0.9621

COS IS 0.17356

4--
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SIN IS 0.29681

BETA IS 0.00123

0
, , SECTION--6

x y
259.98 -0.9598, 264.94 -0.9955
269.90 -1.0633

274.86 -1.1925
279.97 -1.3674
279.98 -1.3655
284.94 -1.4562

%W 289.90 -1.4585
294.86 -1.3758
299.97 -1.2466

" 299.98 -1.2761
304.94 -1.1o38
309.90 -0.8904

0.130000E 02 0.3714i2E 04. 0.106412E 07 0.305726E 09 0.88076GE 11-0.157514E 02 0.371412E 04 0.i064t2E 07 0.305726E 09 0.880768E ii0.254423E 14 -0.450586E 04 0.106412E 07 0.305726E 09 0.880768E 11
0.254423E 14 0.736872E 16 -0.t292i0E 07 0.305726E 09 0.88076SE 1t0.254423E 14 0.736872E 16 0.213964E 19 -0.37141E 09 0.80768E ii0.254423E 14 0.736872E 16 0.213964E 19 0.622833E 21 -0.t07014E 12

FOR DEGREE OF I COEFFICIENTS ARE

-0.67006E 00 -0.18956E-02

so 259.98 -1.1629
264.94 -1.1723
269.90 -1.1817

. 274.86 -1.1911
279.97 -1 .2000
279.98 -1 .2008

6 284.94 -1.2102
289.90 -1.2196
294.86 -1 .2290

%W 299.97 -1.2387
299.98 -1.2387
304.94 -i.2481

(6 309.90 -1.2575

COS IS -0.13431

SIN IS 0.49268

BETA IS 0.03978

U
FOR DEGREE OF 2 COEFFICIENTS ARE

0.19369E 03 -0.13685E 01 0.23956E-02

259.98 -0.1860
264.94 -0.7367
269.90 -1.1696
274.86 -1.4845
279.97 -1.6058
279.98 -1.6860
284.94 -1.7615
289.90 -1.7190
294.86 -1.5587
299.97 -1.2703
299.98 -1.2696
304.94 -0.8697
309.90 -0.3520

COS IS -0.14368

SIN IS 0.51930

-ETA IS 0.15062

FOR DEGREE OF 3 COEFFICIENTS ARE

O'507 0 -0. 419F87E-01 -O 1ir' ~.'~~
259.98 -0.8706.......................



-, .59.98 -0.1860

264.94 -0,7367
269.90 -1.1696
274.86 -1.4845
279.97 -1.60m8
279.98 -1.6860

., 284.94 -1.7615
289.90 -1.7190
294.86 -1.5587

.. 299.97 -1.2703
299.98 -1.2696
304.94 -0.8697

- 309.90 -0.3520

COS IS -0.14368

SIN IS 0.51930

BETA IS 0.15062

FOR DEGREE OF 3 COEFFICIENTS ARE

0.23550E 02 --0.41987E-01 -0.61700E-03 0.16047E-05

259.98 -0.8706
264.94 -1.0404
269.90 -1.1777
274,86 -1.2815
279.97 -1.3521
279.98 -1.3522
284.94 -1.3841
289.90 -1.3789
294.86 -1.3354
299.97 -1.2492
299.98 -1.2490
304.94 -1.1240
309.90 -0.9572

COS IS -0.13696

SIN IS 0.50121

B BETA IS 0.00557

FOR DEGREE OF 4 COEFFICIENTS ARE

0.23210E 02 -0.40151E-01 -0.61160E-03 0.1550E-05 0.69849E-10

259.98 -0.8710
264.94 -1.0405

" 269.90 -1.1776
274.86 -1.2813
279.97 -1.3519
279.98 -1.3520
284.94 -1.3840

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



Lf

(6 209.90 -1.3789
294.86 -1.3354
299.97 -1.2494

,o 299.98 -1.2491
304.94 -1.1242
309.90 -0.9572

COS IS -0.13697

SIN IS .5012o

BETA IS 0.00626

vw SECTION-7
x y

309.90 -0.8904
sp 314.86 -0.6486

319.97 -0.3612
319.98 -0.3306
324.94 -0.0695
329.90 0.1687
334.86 0.3996

. 339.97 0.6171
339.98 0.6010
344.94 0.7677

- 349.90 0.8886
354.86 0.9720
359.97 1.0098

0.130000E 02 0.434403E 04 0.14545SE 07 0.488059E 09 0.t64096E 12
0.312420E 01 0.434403E 04 0.145458E 07 0.488059E 09 0. 64096E 12
0.552844E 14 0.116365E 04 0.145458E 07 0.488059E 09 0.,64096E 12
0.552844E 14 0.186630E 17 0.429363E 06 0.488059E 09 0.164096E 12
0.552844E 14 0.186630E 17 0.631283E 19 0.157243E 09 0.164096E 12

46 0.552844E 14 O.J86630E 17 0.631283E 19 0.213952E 22 0.572382E i1

* FOR DECREE OF I COEFFICIENTS ARE

-0.13117E 02 0.39972E-01

309.90 -0.7292

314.86 -0.5310
319.97 -0.3267
39.98 -0.3263

324.94 -0.1281
329.90 0.0702

- 334.86 0.2685
339.97 0.4727
339.98 0.4731

! 344.94 0.6714
349.90 0.8696
354.86 1.0679

- 359.97 1.2722

COS Is 0.13085

SIN IS 0.00786

BETA IS 0.01784

CD - 1.04747

CL = 0.03648

FOR DECREE OF 2 COEFFICIENTS ARE

-0.31079E 03 0.1E219E 01 -0.26612E-.02

309.90 -f.7642

314.86 -0.9741
319.97 -0.2974
319.98 -0.2961
324.94 0.2275
329.90 0.6206
334.96 0.8823
339.97 1.0154
339.98 1.0154
344.94 1.0112

. 349.90 0.8762
•34.a6 0.t611
3 9.97 0.1992



Cos is 0.13556

SIN IS 0.00529

BETA IS 0.00149

CD - 1.05157

* a.CL - 0.026:33

* ~. FOR DEGREE OF 4 COEFFICIENTS ARE

%0-0.2580iE 02 0.20266E-O1 0.2924BE-03 0.13964E-o6 -0.i48i4E-08

3~309.90 -0.9385
S 314.86 -0.6248

319.97 -0.3251
319.98 -0.3246

S 324.94 -0.0579
*329.90 0.1837

334.66 0.3986
b 339.97 0.5915

339.98 0.5916
344.94 0.7492

so 349.90 0.8760
354.86 0.9709
359.97 1.0337

Cos is 0.13663

rv SIN IS 0.49

BEAIS 0008

CD = 1.05021

CL = 0.02551

END OF RUN:SEQ 139:5



S-:.; 
... .... .... .. .

... ..... ..

.i .. .. ....
~1. .... .......................

1 ::: ::::1t

. . . .. . .... , . . , ,i

. . . ............. t
.. ~~~~~~~~~::z 0..:; :: !!, : i E

.. .. ...

. . . ... . . . . .

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

'-4

P .. > ... .......777 774. I

.a ... ... .. .. ..

. . . . . ...[. ..........4 1 . 1 .... .
... ... .. .. .. . ..II* * '~ ~ ~- ~ 1

... ~~~~~- .....-.... v... ....

... ... .... .



IDIMENSION ISEQ(5)

2REAL X(iooL.y(100).C(100) .t4(100) .A(iO.11) ,XN(100).SUM.E4ETA
3REAL CP(i00).FV

4 INTEGER N.MS.MF.MFPiMFP2.I.J.IMi.IPT.ICOEF.JCOEF
c CNARACTER*5 ISEQ

5 DATA MS/i/.MF/4/
C
C

6 PRINT .'RUN!SEQ
l 7 READ ii.ISEG

a 11 FORMAT(5Ai)
9 PRINT ii.ISEQ

10 PR~INT -- - - - - -

li CE=0.0
12 CL=0.0
13 CEi=0.0
14 CLI=O.0

40 15 CE2=0.0
16 CL2=0.0
17 CE3=0.0

18 i CL3=0.O
19 DO 999 KI<1.7

20 PRINT 33
0 21 33 FORMAT')

22 IF(KK.EQ.i)THEN
23 PRINT .SECTION--i-

*24 N=i2
25 ENDIF

C
2o IF(KK.EQ.2)THFN

27 PRINT .. EClION-2
28 N=i3
2Y ENDIF

30 IF(KK.EQ.3)THEN
31 PRINT .'ECTION--3-
32 N=i5
33 ENDIF

34 IF(YW.FQ.4)THEN
35 PRINT .SECTIUN--4-
36 N=2i
37 ENDIF

38 C FK.Q5TE

39 PRINT . 'SECTION--5-
40 N-13
41 ENDIF

C
42 IF(KK.Eg.6)

T
HEN

43 PRINT .'SECTION--6-
44 N=12
45 ENDIF

* C
46 IF(KK.EQ.7)THEN
47 PRINT .SECTION--7
48 N=13
49 ENDIF



C
50 PRINT X X.

51 IF(KK.EO.i)THEN
DO 3 I=i.N

53 3 READ , Ki.Y(I).K2. X(I)
54 TEMFi=X(N)
55 TEMP2=Y(N)
56 ENDIF
57 IF(XK.NE.I)THEN
56 X(1)TE1Pi
59 Y(I)=TEMF*2
60 DO 4 I=2.N
61 4 READ .K1.Y(I).K2.X(l)
62 TEM~i =X(N)
63 T~mP2=Y(N)
64 ENI)IF

C
65 PRINT i.(x(I.Y(I).i-1,N)
66 1 FORMAT('2X.F6.2.2X.FB.4)

C
67 IF(KK.EQ.i)THEN
68 XF=0.0
69 XL=X(N)
70 ELSE
71 XF=X(i)
72 XL=X(N)
73 ENDIF

U C
74 IF(KK.EQ.7)THEN
75 XF=X(i)
76 XL=360.
77 L SC
78 XL=X(N)
79 ENDIF

C

C READ .MS.MF
C

so IF(MF.GT.(N-i))THEH
81 MF=N-i
82 PRINT 200.MF
83 ENDIF
84 5 MF1=MF+1
85 MFF'2=MF+2

86 DO 10 I=1.N
87 XN(D)=i.0
88 10 CONTINUE

89 DO 30 I=i.MrFF1
90 A(I.i)=0.0
91 A(I.MFP2)=0.0
92 DO 20 J=l.N

93 A(I.i)=A(I.1)+XN(J)
94 A(I .MFF2)=A(I.MFF2)+Y(J)I(XN(J)
95 XN(J)=XN(J)*X(J)
96 20 CO;NTINUL
97 30 CON)INUE

C

v 98 DO 50 I=2.MFPi
99 A(MFPI.I)=0.0

100 DO 40 J=I.N
10 to A(MF'i .I)'-A(MFPI .I)+XN(J)
102 XN(J)=XN(J)*X(J)
103 40 CONTINUE

%o 104 50 CONTINUE
C

1 05 D0 70 J=2.IFPi
106 DO 60 I=1.MF
107 A(I.J)-A(I+i.J-i)
109 60 CONTINUE

%0 109 70 CONTINUE
C

lii PPItJT 20. ((fA(IJ).J=1 .MFP2).I=1 .MF~i
C

112 CALL LUDCMO(A.MFPi,10)

113 MSP 1 =M!7 f

iii DO 901-M ii mlr

117 90 CONTINUE:

118 CALL SOLNG(A.C,I.i0)

C



98 DO1 50 1=2.Mflli
99 A(MFP1..o

100 DO 40 J=1.N
101 A(MFPi.I)=A(MFPi.I,+XN(J)
102 XN(J)=XN~i)*X(J)
103 40 CONTINUE
104 50 CONTINUE

C
105 DO 70 J=2.MFPi
106 DO 60 I=i.MF
107 A(I.J)=A(I+i.J-1)
108 60 CONTINUE
109 70 CONTINUE

C
110 PRINT

ti 11 PRINT 201, ((A(I.J).JI.g1FP2),I=I.MFPi,

112 C CALL LUDCMG(A.MFPI~iO)

113 mspi=MS+i
114 DO ?5 I=MS~i.HFPi
115 DO 90 j=1.l
116 C(J)=A(J.MFP2)
117 90 CONTINUE
l18 CALL SOLNO(A.C.I.io)
119 lit=I-1

C
40 120 PRINT 202.IM1.cC(j).jij.I

121 PRINT .
122 EXECUTE COEF

fto C
123 DO 300 K=1Il
124 300 B1(K)=C(K)

40 125 CALL CINTEG(XF.XL.I.Bi.CE.CE1 CE2.CE3)126 CALL SINTEG(XF.XL.I.4i.CL CLi.CL2 .CL3)

127 PRINT ,
128 BETA=0.0
129 DO 94 IPT 1i.N
130o SUM=0.0
131i DO 93 ICOEF=2.I
132 JCOEF=I-ICOEF+2
133 SUM-(SUI1+C(JCOEF))*X(IPT)
134 93 CONTINUE
135 SUM=EUM+C(1)
136 BETA=BETA+(Y(IPT)-.SUM)**2
137 94 CONTINUE
138 BETA=BETA/(N-I)
139 PRINT 203.IIETA

91140 IF((KI(.Eg.7) .AND.(I.EG.2))THEN
141 PRINT 301 .CE3-CL3

40 142 ENDIF
143 IF((KK.EQ7) .AND. (I.EO.3))THEN
144 PRINT 301.CE2.CL2

4D 145 ENDIF
146 IF((KK.EQ.?) .AND. (I .EQ.4))THEN
14? PRINT 301 .CE.CL

#V 148 301 FORMAT(//45X.' CD =' .FiO.5//.45X,' CL -*.Fi0.5)
149 ENOIF

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



1i50 IF( (KK.EQ.7) .AND. (I .EO.5) )THEN
151 PRINT 301.CEI.CLI
152 ENDIF
153 95 CONTINUE

C

154 999 CONTINUE

155 200 FORMAT(//' DEGREE OF POLYNOMIAL CANNOT EXCEED N - i.'./
I . REQUESTED MAXIMUM DEGREE TOO LARGE -

I 'REDUCED TO '.13)
156 201 FORMAT(5(3X.Ei3.6))
157 202 FORMAT(/' FOR DEGREE OF '.12.' COEFFICIENTS ARE'//

S I ',5X.6(2X.E12.5))
158 203 FORMAT(9X.' BETA IS '.FiO.5//)
159 PRINT 299.ISEQ
160 299 FORMAT(//////.35X.'END OF RUN:SEQ '.5AI////)
161 STOP

162 REMOTE DLOCK COEF
163 DO 66 L=i.I
164 NI=I-L+i
165 CP(NI)=C(L)
166 66 CONTINUE

C
C

167 DO 55 K=i.N
168 FV=CP(i)
169 DO 49 J=2.I
170 49 FV=(FV*X(K))+CP(J)
171 PRINT i.X(K).FV
172 55 CONTINUE
173 END BLOCK
174 END

C
S175 SUBROUTINE LUDCMO(A,N.NDIM)
176 REAL A(NDIM.NDIM).SUM
177 INTEGER N.I.J.JMI.IMI,K

C
170 DO 30 I=i.N
179 DO 30 J=2.N
18O SUM-0.O
181 IF(J.LE.I)THEN
102 JMi=J-i
183 DO 10 K=i.JMI
184 SUM=SUM+A(I.K)*A(K.J)
185 10 CONTINUE
186 A(I.J)=A(I.J)-SUM
187 ELSE
188 H1M=I-i
189 IF(IMI.NE.O)THEN
190 DO 20 K=1.IMi
191 SUM=SUM+A(I.K)*A(K.J)
192 20 CONTINUE
193 ENDIF

C
194 25 IF(ABS(A(I.I)).LT. i.OE-iO)THEN
195 PRINT 100.I
196 RETURN

c,

197 ELSE
198 A(I,J)=(A(I.J)-SUM)/A(I.I)
1?9 ENDIF
200 ENDIF
201 30 CONTINUE
202 RETURN

C
203 100 FORMAT(' REDUCTION NOT COMFL ETED B1ECAUSE SMALL VALUIE

I FOUND FOR DIVISION IN RUW .13)
204 END

C
- 205 SUPROUTINE SOLNQ(A.B.N.NDIM)

206 REAL A(NDIM.NDIM),P(NDIM).SLIM
207 INTEGER N.I.IMI .KJ.NM;EI .NMJF,2

C
C

208 BI-()AIf

209 DO 20 I=2.N
210 ImI=I-i
211 SUM=o.0
212 DO 10 K=1,IMI
213 SUM-SUM+A(I.K)WB(K)

214 10 CONTINUE
215 4(l) = D(1)-SUH)/A(I .)
216 20 CONTINUE

C
217 DO 40 J=2.N

-".-" ... -- _. . :_. .,,; .!. , .),,,,,-....................,........'.,.........'.."...... ..."..""".'"..."..°""" ".-.. - '



197 ELSE
198 A(T J)=(A(I .J)-SUM)/A(I. I)
199 ENDIF
200 ENDIF
201 30 CONTINUE
202 RETURN

C
203 100 FORMAT(' REDUCTION NOT-'COMPLETED BECAUSE SMALL VALUE'

20 N FOUND FOR DIVISION IN ROW l.13)

C
- 205 SUBROUTINE SOLNOCA.B.N.NDIM)

206 REAL A(NDIM.NDIM).B(NDIM).SUM
207 C INTEGER N.I.IMi.K.J.NMJF'i.NMJP2

C

208 Bl=~)Aij
209 DO 20 1=2.N
210 IMi=I-l
211 sum~0oo
212 DO 10 K=1,imi

Aw 213 SUM=SUM+A(I.K)*B(K)
214 10 CONTINUE
215

16 20 CONTINUE
C

217 DO 40 J=2.N
2113 NMJF*2=N-J+2
21A9 NMJFPi=N-J+i
220 Sum=o.o
221 DO 30 K=NMJP2.N
2221 SUM=SUM4A(NMJP1 .K)*B(K)
223 30 CONTINUE
224 1(NMJP)=B(NMJP1)-SUm
225 40 CONTINUE
226 RETURN

- 227 END
228 SUBROUTINE CINTEG(XF.XL.j.BI .CECEi .EE2.EE3)
229 REAL Ci(100kD1i(l~o)

230 CI(1)=BI(1)
231 DO) 5 K=2.J

%o 232 Cl(K)=Bi(K)*(57.3**(K-i))
233 5 CONTINUE

C
234 ALPHA=0.o
235 DO 10 1=1.2
236 IF(I.Eg.i)THEN
237 XFi=XL/57.3
239 ELSE
239 XFI=XF/57.3
240 ENDIF

C
241 Ti=Ci(i1*SIN(Xp1)
242 TEII=COS(XFi)+(Xp1*SIN(XP ))
243 T2=Ti+(Ci(2)*T~1)
244 IF(J-EQ.2)THEN
245 TT5=0.;*T2
246 ELSE



-0.10961E 02 0.29356E-0t

. 260.00 -3.3282

264.93 -3.1835
269.95 -3.0361

%0 274.90 -2.8908
279.98 -2.7417
280.00 -2.7411

0 284.93 -2.5964
289.95 -2.4490
294.90 -2.3037

%W 300.00 -2.1540
304.93 -2.0073
309.95 -1.8619

COS IS -0.23871

SIN IS 1.07027

BETA IS 0.08446

%0 FOR DEGREE OF 2 COEFFICIENTS ARE

0.74893E 02 -0.57455E 00 0.10590E-02

260.00 -2.9038
264.93 -2.9950

%0 269.95 -3.0367
274.90 -3.0246
279.98 -2.9584

, 280.00 -2.9580
284.93 -2.8412
287.95 -2.6694

. 294.90 -2.4477
300.00 -2.1651
304.93 -1.8395

4, 309.95 -1.4550

COS IS -0.24258

SIN Is 1.08253

BETA IS 0.00384

FOR DEGREE OF 3 COEFFICIENTS ARE

0.50174E 02 -0.23041E 00 -0.44174E-03 0.20936E-05

260.00 -2.7956
264.93 -2.9415
269.95 -3.0291
274.90 -3.0536

W 279.98 -3.0132
280.0o -3.0129

C

284.93 -2.9085
289.95 -2.7348
294.90 -2.4955
300.00 --2.1767
304.93 -1.7971
309.95 -1.3371

COS Is -0.24399

SIN IS 1.08591

BETA if 0.00529

K FOR DEGREE OF 4 COEFFICIENTS ARE

0.16267E 01 0.75734E--01 -0.275321-03 -0.i9694E-05 0.63405C-00

2.0,00 -2.8976
2,. " .7796

2 ' ' -3. o 15
24.90 -3.0101
279.98 -2.9646

200.00 -2.9641
204.''3 -2.8602
.10? 5 .- ^- , ,674



260.00 -3.1632

COS IS 0.23453

SIN IS 0.51767

BETA IS 0.06150

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.53957E 01 0.1417E 00 -0.89970E-03 0.24201F-05 -0.357niF-03

220.00 -0.3633
224.93 -0.6420
229.95 -0.9433
234.90 -1.2584
239.98 -1.6009
240.00 -1.6023
244.93 -1.9541
245.02 -1.9607
246.02 -2.0345
248.02 -2.1846
249.95 -2.3326
254.90 -2.7267
260.00 -3.1554

COS is 0.23453

SIN IS 0.51766

BETA IS 0.06976

0
SECTION--6

x y
260.00 -2.8434
264.93 -2.9391
269.95 -3.0253
274.90 -3.163
279.98 -2.9364
200.00 -3.0340
284.93 -2.8386
289.95 -2.6459
294.90 -2.4598
300.00 -2.1777
304.93 -1.8085
309.95 -1.4258

0.120000E 02 0.341442E 04 0.974293E 06 0.278000E 09 0.800056E ii
-0.312957E 02 0.341442E 04 0.974293E 06 0.278800E 09 0.800056E ii
0.230228E 14 -0.882338E 04 0.974293E 06 0.278000E 09 0.800056E ii
0.230228E 14 0.664337E 16 -0.249385E 07 0.278800E 09 0.800056E ii
0.230228E 14 0.664337E 16 0.192218E 19 -0.706637E 09 0.800056E ii
0.230228E 14 0.664337E 16 0192218E 19 0.557638E 21 -0.200732E 12

FOR DEGREE OF I COEFFICIENTS ARE

( ... : .



S 240. 00 -1 .6516
244.93 -1.9930
245.02 -1.9992

S 246.02 -2.0684
248.02 -2.2069
249.95 -2.3405

S 254.90 -2.6832
260.00 -3.0363

Cos is 0.23447

SIN is 0.51687

BETA IS 0.034U9

FOR DEGREE OF 2 COEFFICIENT: ARE

-0.77540E 01 0.12-09t7E 00 -0.397i4E-O3

~. 220.00 -0.3667
224.93 -0.6415
229.95 -0.9412

co 234.90 -f.2563
239.98 -1.5999
240.00 -1.6013

* ~244.93 -1 .9545
245.02 -1.9611
246.02 -2.0352

S 248.02 -2.1857
249.95 -2.3339
2154.90 -2.7277

S 260.00 -3.1537

Cos is 0.23446

SIN IS 0.51759

BETA IS 0.05515

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.38061E 01 0.64440E-01 -0.13207E-03 -0.40872E-06

220.00 -0.3735
S 224.93 -0.6447

229.95 -0.9412
234.90 -1.2540

S 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

S 249.95 -2.3327
254.90 -2.7305

~, 260.00 -3.1632

COS IS 0.23453

SIN I 1 0.51767

BtETA IS 0.06150

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.53757E 01 0.1417iE 00 -0-8997SE-03 0.24201E-05 -0.35701E-08

220.00 -0.3633
S 224.93 -0.6420

229.95 -0.9433
234.90 -1.2584

S 239.98 -1.6009
240.00 -1.6023
?44.93 -1.9541
245.02 -1.96()'
:'46.02 -2.0345
240.02 -2.1846
249.95 -2.3326
254.90 -2.7267
260.00 -3.1554



154.90 -0.6029
159.98 -0.6024
160.00 -0.6024
164.93 -0.6013
169.95 -0.5999
174.90 -0.5982
179.98 -0.5962
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 -0.5864
209.95 -0.5846
214.90 -0.5831
219.98 -0.5816
220.00 -0.5816

Cos is 0.38233

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 -1.1111

. 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 0.313860E 04 0.759353E 06 0.A84097E 09 0.447222E ii. -0.227588E 02 0.313860E 04 0.759353E 06 0.184097E 09 0.447222E 11
0.108856E 14 -0,560537E 04 0.759353E 06 0.t84097E 09 0.447222E 11
0.108856E 14 0.265466E 16 -0.138252E 07 0.184097E 09 0.447222E 11
0.108856E 14 0.265466E 16 0.648597E 10 -0.341450E 09 0.447222E 1i
O.18856E 14 0.265466E 16 0.648597E 18 0.158754E 21 -0.844416E 11

FOR DEGREE OF i COEFFICIENTS ARE

O.i4965E 02 -0.69235E-0t

220.00 -0.2669
224.93 -0.6083
229.95 -0.9558

, 234.90 -1.2985
239.98 -1.6502

..... . *.. . . . : : . . . . .



',

189.95 -0.5934
194.90 -0.5916
199.98 -0.5895

" 200.00 -0.5895
204.93 -0.5874
209.95 -0.5651

, 214.90 -0.5826
219.98 -0.5799
220.00 -0.5799

Cos0 is 0.38237

'. SIN IS -0.00ig5

BETA IS 0.00130

c, FOR DEGREE OF 3 COEFFICIENTS ARE

0.38463E 00 -0.i6621E-01 0.91262E-04 -0.16226E-06

140.00 -0.5989
144.93 -0.6013

p 1 149.95 -0.6028
154.90 -0.6033
159.98 -0.6031

-, 160.00 -0.6031
164.93 -0.6022
169.95 -0.6007

%.0 174.90 -0.5988
179.98 -0.5966
10.00 -0.5966

'p 184.93 -0.5943
189.95 -0.5916
194.90 -0.5894

, 199.98 -0.5872
200.00 -0.5872
204.93 -0.5853
209.95 -0.5839
214.90 -0.5829
219.98 -0.5827
220.00 -0.5827

I COS IS 0.38230

SIN IS -0.00199

BETA IS 0.00137

FOR DEGREE OF 4 COEFFICIENTS ARE

C 0.79855E 00 -0.28190E-01 0.20703E-03 -0.65896E-06 0.77610E-09

140.00 -0.6003
., 144.93 -0.6020

149.95 --0.6029

.o-

L 154.90 -0.6029
159.98 -0.6024
160.00 -0.6024
1 164.93 -0.6013
169.95 -0.5999

9- 174.90 -0.5982
179.90 -0.5962
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 -0.5R64
209.95 -0.5846
214.90 -0.5831
219.98 -0.5816
: 0. no -0.5016

cos IS 0.38233

SIN IS -0.00194

PFTA IS 0.00146

0



220.00 -0.5991

0.210000E 02 0.381904E 04 0.70705iE 06 0,133132E 09 0.754674C ii
-0.i24747E 02 0.38t904E 04 0.70705iE 06 0.133132E 09 0.24634E ii0.494047E 13 -0.226494L 04 0.70O051E 06 0.93A132E Oi U0.494047E 13 0.971017E 15 -0.418649E 06 0.1331321 09 0.2'4634E ii

L 0.494047E 13 0.971017E 15 0.193059E 10 -0.787047E 00 0.254634E ii
0.494047E 13 0.971017E 15 0.193059E 18 0.387782E 20 -0.i503i2C ii

.. FOR DEGREE OF I COEFFICIENTS ARE

-0.64772E 00 0.29520E-03

140.00 -0.6064
144.93 -0.6049
149.95 -0.6035
154.90 -0.6020
159.98 -0.6005

, 160.00 -0.6005
164.93 -0.5990
"169.95 -0.5975

• 174.90 -0.5961
179.98 -0.5946
180.00 -0.5946
184.93 -0.5931
189.95 -0.5916
194.90 -0.5902

- 199.98 -0.5887

200.00 -0.5887
204.93 -0.5872
209.95 -0.5857
214.90 -0.5843
219.98 -0.5828
220.00 -0.5828

Cos Is 0.38217

SIN Is -0.00191

BETA IS 0.00124

FOR DEGREE OF 2 COEFFICIENTS ARE

-0.546E 00 -0.89604E-03 0.32806E-05

" 1 44.93 -0.6025
. 149.95 -0.6021

154.90 -0.6016
159.98 -0.6009
160.00 -0.6009
164.93 -0.6001
169.95 -0.5991
174.90 -0.5979
179.98 -0.5965
180.00 -0.5965
184.93 -0.5950

i-.i

I -I

o.

- . .. % . .



C0s Is 0.22883

SIN IS -0.47532

BETA IS 0.06018

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.10469E 03 0.13548E 01 0.8512BE-02 -0.18612E-03 0.67304E-06

0o.00 -2.6969
104.93 -2.72

S 106.02 -. 1i305
109.95 -1.8447

11.0 -1.8156
i l 14.02 -1.6801

114.90 -1.6577
418.02 -1.6038

, 119.98 -1.5827
120.00 -1.5826
124.93 -1.5272
1 129.95 -i.38O
134.90 -1.0303
139.98 -0.3289

. 140.00 -0.3253

COS Is 0.24490

SIN IS -0.49268

BETA IS 0.20830

i~0
SECTION--4

x y
1 140.00 -0.6346
144.93 -0.5621
149.95 -0.5590
154.90 -0.6074
159.98 -0.6115
160.00 -0.6551

f, 164.93 -0.5929
169.95 -0.5801
174.90 -0.6181

" 179.98 -0.5785
-80.00 -0.6663

J. 184.93 -0.5706
( 189.95 -0.5669

194.90 -0.5524
199.98 -0.5362p C 200.00 -0.6327
204.93 -0.5929
209.95 -0.6024
214.90 -0.6071
219.96 -0.5468

" 220.00 -0.5991

0.210000E 02 0.38904E 04 0.707051E 06 0.133132E 09 0.254634E 11
-0.t24747E 02 0.381904E 04 0.707051E 06 0.133132E 09 0.254634E ii
0.494047E 13 -0.226494E 04 0.707051E 06 0.133132E 09 0.254634E 11
0.494047E 13 0.971017E 15 -0.418649E 06 0,133132E 09 0.254634E 110.494047E 13 0.971017E 15 0.193059E 18 -0.7B7047E 00 0.254634E ii
0.494047E 13 0.971017E 15 0.193059E 18 0.3077r12L 20 --0.50312E ii

FOR DEGREE OF i COEFFICIENTS ARE

-0.64772E 00 0.29520F-03

140.00 -0.6064
144.93 -0.6049
149.95 -0.6035
154.90 -0.60.!o

159.98 -0.6005
160.00 -0.60o0
164.93 -o.990
169.99 -0.!975
174.90 -0.5961
17Q.98 --0.5946
10.00 -0.5946
IU4.93 -0.5931
169.75 -0.5916
194.90 -0.5902



134.90 -0.7969
13?.98 -0.5452
1 140.00 -0.5442

COS IS 0.22802

SIN IS -0.47461

BETA IS 0.05512

. FOR DEGREE OF 2 COEFFICIENTS ARE

-0.29429E 01 -0.26062E-01 0.31168E-03

10o.00 -2.4322
104.93 -2.2458
1 106.02 -2.2026
109.95 -2.0405
110.50 -2.0170
114.02 -1.8624
l14.90 -1.8226
118.02 -1.6774
119.98 -1.5831
120.00 -1.5821
124.93 -1.3342
1 129.95 -1.0663
134.90 -0.7866
139.98 -0.4838
140.00 -0.4826

COS IS 0.22960

SIN IS -0.47606

BETA IS 0.05723

FOR DEGREE OF 3 COEFFICIENTS ARE

0.454E 01 -0.21062E 00 0.18986E-02 -0.45106E-05

100.00 -2.4321
104.93 -2.2528

1 06.02 -2.2099
109.95 -2.0463

110.50 -2.0224
114.02 -1.8636
114.90 -1.8225

. 118.02 -1.6725
119.98 -1.5753
120.00 -1.5743

C 124.93 -1.3207
129.95 -1.0521
134.90 -0.7804
139.98 -0.4978
140.00 -0.4967

rl

................ °



h ~ .~.~V7 . -r -. - W. 1. 0.. - .. -. -

64.93 -2.2829
69.95 -2.5509
74.90 -2.7661

~, 79.98 -2.9179
84.93 -2.9814
89.95 -2.9433
96.25 -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 y
400.00 -2.1593
104.93 -1.9954
106.02 -2.7490
109.95 -1.8983

f 110.50 -2.2450
114.02 -1.9790
114.90 -1.8296
g 118.02 -1.7410

119.98 -1.6687
120.00 -1.5089
124.93 -1.1186
129.95 -0.8382
134.90 -0.6624

S139.98 -0.5910
140.00 -0.6346

0.i50000E 02 0.178808E 04 0.215363E 06 0.262097E 08 0.322273E 10
-0.236191E 02 0.17O808E 04 0.215363F 06 0.262097c On 0.322273r: 10
0.400199C 12 -0.270579E 04 0.215363E 06 0.262097r O3 0.322273C 10
0.400289E 12 0.502083E 14 -0.312393E 06 0.262097E 08 0.322273E 10
0.40v289E 12 0.502083E 14 0.635705E 16 -0.363624E 08 0.322273E 10
0.400289E 41 0.502083E 14 0.635705E 16 0.812088E 18 -0.426871E 10

E FOR DECREE OF I COEFFICIENTS ARE

-0.7481E 01 0.49549E-01

100.00 -2.5262
" 104.93 -2.2819

106.02 -2.2279
109.95 -2.0332

4- 110.50 -2.0059
114.02 -1.8315
114.90 -1.7879

. 118.02 -1.6333
119.18 -1.5362
120.00 -1.5352
124.93 -,.2910
129.95 -1.0422

i 134.90 -0.7969

139.98 -0.5452
140.00 -0.5442

COS IS 0.22802

SIN IS -0.47461

B'ETA Is 0.05512

FOR DECREE OF 2 COEFFICIENTS ARE

-0.29429E 01 -0.26062E-01 0.31168E-03

100.00 -2.432
104.91 -1.24';G

S106.02 -2.20.6
109.95 -2.0405
110.50 -2.0170
114.02 -1.8624
114.-,0 1.0226
iia1.02 -1.6774

119.98 -1.5031
120.00 -1.5821
124.93 -1.3342



FOR DFErREE or 2 COCFrrCIENTS ARE

0.69994E 01 -0.23416E 00 0.13862E-02

49.95 -1.2385
54.90 -1.6782
59.98 -2.0588
60.00 -2.0601
64.93 -2.3608
69.95 -2.5977
74.90 -2.7629
79.98 -2.8619
84.93 -2.8894

S89.95 -2.8480
96.25 -2.6972
99.98 -2.5560

, 100.00 -2.5552

COS IS -0.23273

SIN IS -1.02500

BETA IS 0.02785

FOR DEGREE OF 3 COEFFICIENTS ARE

C. -0.22492E 01 O.5382E 00 -0.3886iE-02 0.23238E-04

49.95 -1.3658
54.90 -1.6721
59.98 -1.9894
60.00 -1 .9906

r, 64.93 -2.2841
69.95 -2.5507
74.90 -2.7649

, 79.98 -2.9165
84.93 -2.9804
89.95 -2.9434

, 96.25 -2.7247
99.98 -2.4918
100.00 -2.4904

COS IS -0.23098

SIN IS -1.03075

BETA IS 0.02428
".*.0

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.30959E 01 019983E 00 -0.48040E-02 0.31217E-04 -0.25545E-07

49.95 -1.3691
54.90 -1.6712
59.98 -1.9875
60.00 -1.9888

'-'~. .. .. ... . ........ ... .....-........... .. "........... . . ....

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



L

Cos IS 0.08540

SIN IS -0.04630

BETA IS 0.00075

0
. SECTION--2

x Y
49.95 -1.3255

S54.90 -1.7330
59.98 -2.0231
60.00 -19790
64.93 -2.2224
69.95 -2.5410
74.90 -2.8410

2- 79.98 -2.9128

84.93 -2.8721

-89.95 -2.9584
96.25 -2.0509
99.98 -2.7463
0O0.00 -2.1593
0.i30000E 02 0.985699E 03 0.783864E 05 0.650ii4E 07 0.558554E 09
-0.311647E 02 0.985699E 03 0 783864E 05 0.650114E 07 0.558554E 09

0.493801E ii -0,244417E 04 0.783064E 05 0.650114E 07 0.55Ot54E 09
" 0.493801E i1 0.446535E 13 -0.199415E 06 0.650i14E 07 0.! 855,4E 09

0.493001E 11 0.446535E 13 0.410992E 15 -0.60366E 00 0... .54E 09
0.493801E i 0.446535E 13 0.410992E 15 0.3352SE 17 -0.146288E 10

FOR DECREE OF I COEFFICIENTS ARE

r-0.71006E 00 -0.22252E-01

,., 49.95 -1.8216
54.90 -1.9317
59.98 -2.0447

° 60.00 -2.0452
64.93 -2.1549
69.95 -2.2666
74.90 -2.3767
79.98 -2.4898
84.93 -2.5999
8 69.95 -2.7116
96.25 -2.8516
99.90 -2.9348

* ~100.00 -2.9353

COS IS -0.22735

SIN IS -0.98062

C BETA IS 0.13976

FOR DEGREE OF 2 COEFFICIENTS ARE

0.69994E 01 -0.23416E 00 O.13862E-02

" 49.95 -1.2385

* 54.90 -1.6782
59.98 -2.0588

, 60.00 -2.0601

64.93 -2.3608
69.95 -2.5977
74.90 -2.7629

'-"79.98 -2.8619

04.93 -2.8094
89.95 -2.84l0
96.25 -2.6972
99.96 -2.5560

0ioo.oo -2.5552

COS Is -0.23273

SIN IS -1.02500

PETA IS 0.02785

FOR DEGREE OF 3 COEFFTCTENTS AP:E

. .. •" '. , ,.' .'", . . .- ,,'., -.- ,".-.- . , - - -," .. "- -*", , .;."*t '-" ". '>
.. -.."' h '' " k a? . . . ." " "' ' "... .. . • .... . . . . -_' . .,: ' _' - -



* . I'.98 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
46.91 -1.1365
49.95 -1.3827

COS Is 0.08726

SIN IS -0.04478

BETA IS 0.00244

. FOR DEGREE OF 3 COEFFICIENTS ARE

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

- .4.93 0.9604

9.95 0.8889
14.90 0.7473
19.98 0.5400
20.00 0.5391

. 24.93 0.2889
29.95 -0.0042
34.90 -0.3201
39.98 -0.6605
42.02 -0.7992
46.91 -1.1303F 49.95 -1.3315

Cos is 0.08262

SIN IS -0.04609

BETA IS 0.00116

FOR DEGREE OF 4 COEFFICZENTS ARE

0.i1256E 01 -0.33919E-01 0.13935E-02 -0.73965E-04 0.80349E-06

4.93 0.9838
9.95 0.8611
14.90 0.7245
19.98 0.5423
20.00 0.5414
24.93 0.3104
29.95 0.0191

, 34.90 -0.3130
39.98 -0.6770
42.02 -0.8220

S, 46.91 -1.1435
49.95 -1.3081

*9 - - i . .. " : -

/ * * *. ...
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RUN:SEO
88:5

0
SECTION--I

M x y
4.93 0.9808
9.95 0.8696
14.90 0.7194
19.98 0.5304
20.00 0.5430
24.93 0.3225
29.95 0.0226
34.90 -0-3210

k 39.98 -0.6518
42.02 -0.8690
46.91 -1.1029

S49.95 -1.3255

0.20000E 02 0.338400E 03 0.tt9407E 05 0.471208E 06 0.197934E 08
. -0.281103E 00 0.338400E 03 0.119407E 05 0.471208E 06 0.197934E 08

- . 0.863967E 09 -0.137326E 03 0.119407E 05 0.471208E 06 0.197934E 08
0.863967E 09 0.386842E ii -0.778169E 04 0.471208E 06 0.197934F 08
0.863967E 09 0.386842E Ii 0.176363E 13 -0.381274E 06 0.197934E 08
0.863967E 09 0.386842E 11 0.176363E 13 0.814980E 14 -O.oU0838E 0:1

SFOR DEGREE OF I COEFFICIENTS ARE

0.14984E 01 -0.53966E-01

4.93 1.2324
9.95 0.9614

.. 14.90 0.6943

19.98 0.4202
20.00 0.4191
24.93 0.1530
29.95 -0.1179
34.90 -0.3850

• 39.98 -0.6591
42.02 -0.7692
46.91 -1.0331
49.95 -1.1972

COS Is 0.09300

SIN IS -0.04906

BETA IS 0.01839

FOR DEGREE OF 2 COEFFICIENTS ARE

0.IIIOOE 01 -0•.6827E-01 -0.6628E-03

4.93 1.0110
9.95 0.8770

14.90 0.7123

S 9.98 0.5095
20.00 0.5086
24.93 0.2790

' 29.95 0.0121
34.90 -0.2838

t 39.98 -0.6212
t 42.02 -0.7663

46.91 -1.1365
49.95 -1.3827

COS IS 0.08726

SIN IS -0.04478

BETA IS 0.00244

, FOR DEGREE OF 3 COEFFICIENTS ARE

0.94910E 00 O.t1227E-Ot -0.1885tC-02 0.149,I1t-04

4.93 0.9604
9.95 0.8889
14.90 0.7473
19.98 0.5400
20.00 0.5391

' :. - _ez ' . ,,.' ''-. *," " ".',-. -.". "--. -" ' -.' ". .- ,." .' " ' .,



247 TD2=(2.*XFi)t*COS(Xr1)
248 TB3=T62+(((XFi**2)-2.)*SIN(XFi))
249 T3=T2+(Ci(3)*TB3)
250 ENDIF
251 IF(J.Eg.3)rNEN

TTS=0.SKT3
253 ENDIF
254 IF((J.NE.2).AND. (J.NE.3) )THEN
255 TB4=((3.*(XFi*t'2")w6.)*COS(Xr1)

L 256 TD5=TB4+((XFi**3)-(6.*XFI))*sIN(xrl)
257 T4=T3+(C(4)*TB5)
259 ENDIF
259 IF(J.EQ.4)THEN
260 TTS=0.51*T4
261 ENDIF

L 262 IF(J.EQ.5)THEN
263 T5=((XP1**4)-(i2.*(XFI**2))+24.)*XIN(XFi)
264 T6=((4.*(XFi**3))-(24.*XFi))*COS(XFi)
265 T7=((T5+T6)*Ci(S))
266 TB=T4+T7
267 TT5=0.5*TB
2.68 ENDIF
269 IF(I.EQ.i)THEN
270 SUM2=TT5
271 ENDIF
272 IF(I.EQ.2)THEN
273 SUMi=TT5
274 ENDIF
275 10 CONTINUE

C
276 ALPHA=SUM2-SUMi
277 PRINT .
278 PRINT 66.ALPHA
279 66 FORMATM9.' COS IS '.F10.5)
260 IF(J ED 2)THENr281 i=iALH
262 ENDIF
283 IF(J.EQ.3)THEN
284 CE2=CE2+ALPHA
285 ENDIF
286 IF(J.EQ.4)THEN
287 CE=CE+ALPHA
286 ENDIF
289 IF(J.EQ.5)THEN
290 CEI=CEI+ALPHA
291 ENDIF
292 RETURN
293 END

- 294 SUBROUTINE SINTEG(XF.XL.JD1.CL.CL1.CL2.CL3)
295 REAL CUiOiO).B1(iOO)

C
296 CiM1)BiM1
297 DO 5 K-2.J

op298 Ci(K)=Bi(K)*(57.3**(K-i))
299 5 CONTINUE

* -. C
300 ALPHA=0.0
301 DO 101I=1.2
302 IF(U.EQ.i)THEN

46 303 XFi=XL/57.3
304 ELSE
305 XFi=XF/57.3
306 ENDIF

C
*307 TI=Ci(i)*(-COS(XF1))

308 TD1=YINCXFi)-(XFi*COS(XFi))
309 T2=Ti+(Ci(2)*TD1)
310 IF(J.EQ.2)THEN
311 TT5-0.5*T2
312 ELSE
313 Tf2(2.XFi)*SIN(XFi)
314 TB3TD2+((2.-(XFi**21))*COS(XFi))
315 T3=T2+(C1(3)*TB3)
316 rNOIF
317 IF(J.EO.3)THEN

322 TDP5=TD44(((.6.*XF ,-( KFi**3))=COS(YF1))
323 T4-Tr34(Cc(4)%TE,5)
324 ENDtF

32', IF(J.Eg.4)TIF+N
326 TT5-0.5*T4
327 ENDIF

*328 IF(.i.E0.5)THEN

p~~~~~I I r i



L ~ 284.93 -2.9085

[?:289.95 -2.7348
"294.90 -2.4955

300.00 -2J1767
304.93 -1.7971
309.95 -1.3371

COS IS -0.24399

SIN is 1.08591

BETA IS 0.00529

FOR DEGREE OF 4 COEFFICIENTS ARE

0.16267E 01 0.75734E-01 -0.27532E-03 -0.19694E-05 0.63405E-08

260.00 -2.8976
264.93 -2.9796

" 269.95 -3.0215
274.90 -3.0181
279.98 -2.9646

S280.00 -2.9643
204.93 -2.8602
289.95 -2.6974

. 2?4.90 -2.4771
300.00 -2.1836
304.93 -1.8317
309.95 -1.4002

COS Is -0.24343

E SIN IS 1.08374

BETA IS 0.00506

S0

SECTION-7
x y

S309.95 -1.4258
314.90 -1.109
319.98 -0.6623
320.00 -0.7666
324.93 -0.3804
329.95 -0.0443
334.90 0.2482
339.98 0.5085
340.00 0.4654
344.93 0.7019
349.95 0.0582
354.90 0.9487

S 35?9.98 0.9937

0.130000E 02 0.434435E 04 0.145479E 07 0.408166E 09 0.i64143E i
0.336103E 00 0.434435E 04 0.145479E 07 0.488166E 09 0.i64i43E 12
0.5S3042E 14 0.264441E 03 0.145479E 07 0.488166E 09 0.i64143E 12

I:

*4-

p-

L% ,



I 0.553042E 14 0.186710E 17 0.139033E 06 0.488i66E 09 O,164143E 12

0.553042E 14 0.1867i0E 17 0.631595E 19 0.633965E 08 0.164143E 12

0.553042E 14 0.186710E 17 0.631595E 19 0.214073E 22 0.268674E ii

0 FOR DEGREE OF I COEFFICIENTS ARE

0 -0.16965E 02 0.50043E-O1

309.95 -1.2061
* 314.90 -0.9544

319.98 -0.6961
320.00 -0.6951

%0 324.93 -0.4445
329.95 -0.1892
334.90 0.0624

b 339.98 0.3207
340.00 0.3217
344.93 0.5724

fit 349.95 0.8276
354.90 1.0793
359.98 1.3376

. Cos Is 0.05899

SIN IS 0.06002

BETA IS 0.03154

CD = 0.53059

CL = 0.14095

F FOR DEGREE OF 2 COEFFICIENTS ARE

0.40378E 03 -0.24668E 01 0.37584E-02

" 309.95 0.2720
314.90 -0.3135
319.98 -0.7231

q 320.00 -0.7244
324.93 -0.9358
329.95 -0.9631

" 334.90 -0.8047
339.98 -0.4504
340.00 -0.4485

. 0 344.93 0.0811
349.95 0.8083
354.90 1.7109

, 359.98 2.8289

COS Is 0.01991

SIN IS 0.07910

BETA IS 1.18737

CD = 0.47831

r CL - 0.13153

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.32500E 02 -0.28570E-02 0.73895E-03 -0.13105E-05

309.95 -1.4192
314.90 -1.0475
319.98 -0.6914
320.00 -0.6900
324.93 -0.3701
3,9.9, -0.0714
{ 4.' 6. .19;';7

339.90 0.4404
340.00 0.4403

""x344.93 0.6491

-"349.95 0. 8299

YM4.90 0.9767
359.'2 1.0939

cos Is 0.06403



C

,iS.-

CD = 0.47031

CL = 0.13153

FOR DEGREE OF 3 COEFFICIENTS ARE

-0.32500E 02 -0.28570E-02 O.73895E-03 -0.13105E-05

309.95 -1.4192
314.90 -1.0475
319.98 -0.6914
320.00 -0.6900
324.93 -0.3701
329.95 -0.0714
334.90 0.1957
339.98 0.4404
340.00 0.4413
344.93 0.6491
349.95 0.8299
354.90 0.9767
359.98 1.0939

COS Is 0.06483

S"SIN IS 0.05681

BETA IS 0.00375

CD -~SCD = 0.51814

CL - 0.10625

FOR DEGREE OF 4 COEFFICIENTS ARE

-0.18050E 02 -0.42054E-01 0.i7407E-03 0.15676E-05 -0.36601E-08

309.95 -1.4655
314.90 -1.0732
319.98 -0.6972
320.00 -0.6958
324.93 -0.3591
329.95 -0.0471
334.9e 0.2277
339.98 0.4733
340.00 0.4742
344.93 0.6747
349.95 0.8380

U. 354.90 0.9561

359.98 1.0303

COS Is 0.06646

SIN IS 0.05631

%/

a..

t

. . . .° . .i



BETA IS 0.00M7

u CD = 0.53922

. CL = 0.08604

%P END OF RUN:SEQ 188:5

co

r-
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APPENDIX B

STEADY PRESSURE DATA PLOTS

FOR

SMOOTH & ROUGH CYLINDERS

TESTS



t.

SMOOTH CYLINDER
PUN 005 OIU-387.8 '/- 3.48 RNDIU-7.760 '/-.122
PIU- 9994. 4- 1.40 V]U-268.48 .- 1624

MIU- .235 /- .002 CL--O,O/t CO- 0,4976

"0

o2 - o- 0
I'0

.0 90.0 ll.O 270.0 60.0

.., THETR OEG I

• o 4.0

X DIS[TANCE

.:CP VALUES ALONG LONGITUDINAL RAYIS FAT
i-POLAR AN4GLE OF !OEG-O 610rG-+ 1240EG-x.

THE 5 SETS OF P011NTS AT EACH LOCATION
. CORRESPOND TO 4 ROLLS OF 5 DEG. Eri.

",'0

!0
tN

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• ..., -.-.' -, - .- .., .' ' ' ., - ' " " ' " ; '. ., ' ' .... ." " " " " " ' ' " , ' -. -" . - .'- " ." ." -" - . ' ' .- . .-.---'0-' ' ' ' ' ' " ' . ' '



SMOOTH CYLINDER
RUN 006 OiU-343.7 +/- 7.70 RNDIU-6.798.,/-.O82
P1U- 8775 4/- 38.20 V1U-270.50 - 2.860

MIU- .236 ./- 003 CL--O,:66 CO- 0.L1666

000

00,5- 0 0

p -t 9  o '

0o2 0

0T E

0.0 90.0 180.0 270.0 360.0
THETA(DEGI

* -. _ _ _ _ __"_ _ _

0.0 1.0 2.0 h. 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4OrG-0 64CrG- 124DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.

,t



SMOOTH CYLINOER
RUN 007 OlU-305.1 +/- 3.36 RNDIU-5.907 */-.034
PIU- 7549. */- 17.00 VIU-275.39 +/- 2.566

MIU- .240 ./- .001 CL- -0,1131 CO- O,460(4

- %,

00
3 0 0 

0.0 90.0 180.0 270.0 360.0
THETAIOEG)

|1 °

ac 09-

o * ,4 _ _ _

0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE or 40rG-0 61CrG- 1240EG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.

, °



SMOOTH CYLINOER
RUN 008 OIU-254.0 ./- 2.24 R:NDIU-4.929 */-.023
PlU- 6331. */- 180 VIU-274.53 */- 1.190

iMU- .239 /- .001 CL- -. o, ., COQ;9

00

0
0 0°- c.o 0 _ _ _ _0_ _ _

30 0
0 0o -

o0 o  
O)__

0

0.0 90.0 180.0 270.0 360.0

THETA IDEGI

0+

, .0 .

o

X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-O 64CEG-+ 121DEG-X.
THE 5 SETS OF POINTS nT %EACH LOCATION
CORRESPOND O 4 ROLLS OF 5 DEG. EACH,5 ':'..**.**o*.,,* *. .. ,...- _..



SMOOTH CT ] NDER
RUN C09 OIU-200.8 1/- 1.26 RNDIU-3.934 +/-.030
PIU- 5020. 4/- 31.60 VlU-273.23 +/- .896

C3 MIU- .239 +/- .001 CL-4,3914: C0- 0,4357
emD

9 1 -% o 00

00C

@ 0_ o 0 0

0 0 0

§. 0
0

00

0.0 90.0 180.3 270.0 360.0

THETAIDEGI
0

QcO 9 _ _ 0

"o~)0

0

0.0 2.0

X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF IDEG-0 64CEG-t I21CEG-X.
THE 5 SETS OF POINTS RI EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EFiCH.

I

S. .
. . . .. . . . . . . . . . . . . . . .

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



"* ' " " " ". -, . "- " .'- '.-; r r "L. . . . , _m m J

SMOOTH C 'L]NDER
RUN 012 OIU-151.2 "/- .70 RNOIU-2.987 */-.030
PlU- 3737. */- 10.60 VIU-.273.30 +/- .784

MIU- .240 */- .001 CL- -,3?79 CO't.1855
kN

0 0
U0 0

L . . .....

o O0_ 0

7 00

0.0 90.0 1 8o. 270.0 360.0

THETA(DEG)

.) +

9

T SA

o _ _ I __ _ _ __ _ _

0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUOINAL RAYS AT
POLAR ANGLE OF 4D7G-O 64IrrG- 2DG

,.,, ___140GX

THE 5 SETS OF POINTS AT'EACH LOCAITION
CO4RREPOND TO 4 ROLLS OF DEG. EACH.

7.



SMOOTH CYLINDER
RUN 013 OIU-127.7 ./- .84 RNDIU-2.523 "/-.008
Plu- 3170. /- 6.00 VIU-272.80 ./- 1.044

MIU- .240 6/- .001 CL- -0.2873 Co- 0.3228

QS

0 0

P4"

0
o 00

r O 0 0
8cl 00__ _ _ _ _0

n

,4 - '---

0.0 90.0 1 O.o 270.0 360.0

THETA IDEG
0

,.4 -

0 L

* * 4,
.4

0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-O 64DEG-- 12,DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.

•"• - .......................%".% .." o . . - . . "%%• -* .. - -. -,.%..' .,- o" •..* ,•..~ .



SMOOTH CYLINDER
RUN 014 OIU-100.9 -/- .56 RNDIU-1.991 */-.018
PIU- 2485. */- 6.60 VIU-273.79 */- .260

MIU- .241 -/- .001 CL- -f).1372 CD0.2842

0

010o O

0 o6000

0.0 90.0 180.0 270.0 360.0
THETA IDEG)

0

44.

0.0. .C 2.0 3.0 1.0

X OISINCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4D.G-O 61DEG-- 121DEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. ErCH.



SMOOTH CYLINDER
RUN 015 QIU- 77.0 */- 1. 12 RNDIU-].50 ./-.010
PIU- 1872. *1- 1.80 VIU-275.60 /- 2.016

o MIU- .243 */- .002 CL- 0422 4 CD- O,295.
I" °

0

00

0

0000 0 0

0.0 90.0 180.0 270.0 360.0

THETA IDEG)
0 SIIF

P44

0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR A?,GLE OF ID.G-O 61DEG-, 121DEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.

----- ..'-- . . .- _.. '. '-.-...-.-."--.".'.-- ''''' ......-

* .= ,,, ' ,=l =a , aJ,. ,; . ,- . ' " ." ' " - . ".. . .. - ,,, . . . . .- . - iL i L



-AlES 351 ANALYSIS OF FLUID FLOWI AT VERY 
HIGH REYNOLDS NUMBER V3

R6 AROUND SMOOTH A ROUGH..(U) ALABAMA A AND N UNIY 
NORMAL

DEPT OF PHYSICS S S MURTY ET AL. JUL 85
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SMOOTH CYLINDER
RUN 016 OIU- 64.6 /- .00 RNDIU-1.266 */-.001
PIu- 1566. 4/- 3.20 VIU-275.61 - .098

IMIU- .243 ./- 000 CL- 0.2314 CD- 0,29381

.. 0

-

S O0 O 00

0.0 90.0 180.0 270.0 360.0
THETA (DEGI

- " i

-1-6

POA ANL OF40G-______12DE-X

COR5N TO A OL F5DG AH

t€ "

0. 1. .0 3

CORSOD O4RLL FTDE.EiH

* - .

...................... NALRAYS A
"7-POLR AaGL OF4D%-O tDE - 2'DG-X



SMOOTH CYLINDER
RUN 017 OIU- 50.i I- .00 RNOIU-1.O04 */-.001PIU- 1255. */- 9.20 VIU-271.75 -/ .446

MIU- .239 ./- .001 CL- 0,11/0', CO- 0,6936

00

00 0
CD 0

0 00

1100

[o0 .0 -P

0.0 90.0 180.0 270.0 360.0
THETA (DEGI

0A
o___

0 1

0

o T A

0.0 1.0 2.0 3.0 4.0
X DISTANCE

I" CP VALUES ALONG LONGITUDINAL RAYS5 AT

POLAR ANGLE OF 4D0G-O 6DEG-* 12IDEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRE50ONO TO 4 ROLLS OF 5 DEG. EUCH.

_.-



SMOOTH CYLINDER

RUN 018 O1U- 44.7 */- .00 RNDIU- .891 */-.000
* P1U- 1115. 4/- 2.20 VIU-271.61 */- .192

MIU- .239 +/- .000 CL- 0,055L4 CO- 0.6W48

0 0
o 0

0 0* 0

00* 0 0 0

0

0.0 90.0 180.0 270.0 360.0
TF-TA DEG)

o

0.. _ __--_ _ _ _ __ _ _ _

0

I..

0.0 .0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RATS AT
POLAR ANGLE OF 40.G-O 6'IDEG- 124DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.

L



CM'. Tv -.7 -7 - 1,7 - 3; 17 .--- , .- . .

I:

SMOOTH CYLINDER
RUN 019 OU- 40.7 */- .20 RNDIU- .807 */-.003
PIU- 1000. /- 3.00 VIU,273.44 */- .620

2 = M1U- .241 ,/- .000 CL-OJ(jO5 CD- 0.179

AC!

0 0
. 0

0

0.0 90.0 180.0 270.0 360.0

THETA (CEG)
0

!

9

0. __.0_ 2.0_ _ o__ _ _.0-Ao AG OF D
- ,,; I

* .. 0.0 1.0 2.0 3.0 4.0
x DISTANCE

*' CP VALUES ALONG LONGITUDINAL RAYS AT
I ~POLAR A, GuE' oF 401G-0 64DEG-* I24DEG-X.

THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.

;.>-:'' . . V--- '- %-(-'' ." - "-'-. * - . *-." - . '- .* -" --.- *' " -" " "' *" " ." ' .- - - .- -" *-



SMOOTH CYLI*NDER
RUN 020 OIU- 35.3 .06 RNDIU- .695 4/-.001
PIU- 855. /- 4.00 VIU-274.96 /- .586

MIU- .'243 /-.001 CL- -0,0238 CD- 0116911

.$4

wa

-4

o) 0 0

9 0
u 0

I ao

0 0 -s c

0.0 90.0 180.0 270.0 360.0

UI .
!a MOTH CYLDER

0 o 4

cc;,

0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4OGG-0 64DEG-TE 2EDEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EICH.

Co

.......



U7 - 7

SMOOTH CYLINDER
RUN 021 Q1U- 20.7 ./- .46 RNDIU- .407 #/-.005
PIU- 195. */- 6.20 VIU-275.97 */- 1.664

MIU- .244 */- .001 CL- -0,0932 CO- 0.8f)77

C-or4, Ia0. 0001 0. 0

0.0 0.0 ieO.O 270.0 360.0
THET I DEG )

0

!o __ _ __ _ ___C2

0

, A
o, f. A A
p I

*U 0

0.0 .0 2.0 3.0 40
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR AINGLE OF 40fG-O 640EG- 124DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.

... ,*, U..**- ,- . - .,.- -... *. .-. ..... m .-. . . . . . . . ...--"" '-"- - -"- " " " " "" """ " " "- "
- * . . * *," , . t * , "- . , * " " -. ' "-'* ...... * * *"'' *', ,"-' " .- ,"," ," ,,*



SMOOTH CYLINDER
RUN 022 OIU- 25.8 */- .00 RNDIU- .507 '/-.003
Plu- 621. -/- 2.20 VIU-275.84 */- .652

MIU- .243 -/- .001 CL- -0.(P-61 CD- 0.183
0 0

0

0. o 00aA o oO 0.

00

oo

0J
.0.

o 0

.01.2.3. .

.0 .03.0AN.0

CP VALUES ALONG LONGITUDINAL RAYS ATPOLAR ANGoE OF 4D(;G-0 64DEG "_ 12__EG-X.
THE 5 51T T OF POINTS AT EACH LOCATION

CORRESPOND TO0 4 ROLLS Or 5 BEG. EACH.

-=,' ' " ~ " ' ' ,= 4 ' '," • .w 
"=

* " " . .0"



SMOOTH CYLINDER
RUN 023 OIU- 30.7 ./- .00 RNDIU- .606 -/-.003
PIu- 748. */- 1.60 VIU-274.45 +/-. .358

MlU- .242 - ,000 CL- -fl.F439 CD- 0.1627

0

0- a
1 e 0 0  0 000

00 0 0

,4

0.0 90.0 1 80.0 270.0 360.0
THETR (EG

0

CL0

0

0

* 0

0.0 1.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF IDG-O 6IDEG-. 12IOEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EACH.

. . . -.,-. -. -. .~~~~~~... ..... ...... ...... .. .. . ......... ...... .. .... .. ...-.. . .. -... -.. ...... .. .. .. _. . - -,- .- - ,,



SMOOTH CYLINDER
RUN 033 OlU- 9.0 '/- .00 RNDIU- .304 */-.002
P1U- 614. 4/- 2.40 V1U-162.43 */- .350

MIU- .14 5/- .001 CL-O,8750 CD- 101q2

C

t o ___ ___ __

0N

0

O.0 90.0 180.0 2;0.0 356.0

THETA [DEG)

0. 1_ .0oo .

CORSPN To4ROL F E. AH

II

x DISTAtNCE

CP VAILUES HILONG LONGITUDINAL RAYS AiT
POLAR ANGLE OF 4DF:G-O 61DEG- 124DE6-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO0 4 ROLLS OF 5 DEG. EACH.

' '' .. .. ' . .. " .. .. . , . . - . * . . ... .. . . . .." ' ". .. .i. . .. . ."



5MOOTH CILINOER
PUN 034 OIU- 9." 1/- .12 RNDIU- .309 ,/-.003
PIU- 623. 4/- 4.80 VIU-162.53 '"- .260
MIU- .145 .'- 001 CL- 0,0046 Co- 0,9846

09.0 1 i.0. 2 o 360.0

THETA [DEGI
0 0A

_ _ _ _I

0.0 90.0 12,.0 37. 0 46.0

XTDETTANE

CP VALUES ALONG LONGITUDINAL RAYIS AT
POLAR ANGLE Or 4EG-0 64DEG-- I24DEG-X.
THE 5 SETS Or POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS Or 5 DES. EICH.

Ip

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



SMOOTH CYLINDJER
RUN 035 C1U- 9.8 */- .12 RNDIU- .326 -/-.003
PIU- 648. 41/ 5.80 VIU-164.90 */- .334

0 IU- .1147 /-.001 CL--O,O306 C0-1.0fl45

0 p

00

0.0 93.0 o8. a7. 36 .0

POLAR'TET ANL(ODEG-G4EG)14DGX
0H ESO ONSA AHLCTO

CORSODT OL F5DG AH



. . _I , ! _ . .- .! . 1 _, - - il , ! - U.- I 1 1 1 . a i L pl , . ,

5MQOTH CYLINDER
RUN 036 OIU- 10.6 ./- .06 R:NDIU- .354 */-.002
P IU- 704. -/- 2.60 VIU-155.28 /- .234

MIU- .147 ./-.000 CL- 0,0878 CO- 0,8156

00 0
0

0090.0 180.0 *. 270.0 360.0
THETA IDEG I

a
.. _ _-._ _ _ _ _._ _ _ _ _

4 -

C.0 9.0 2.0 .0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS ATPOLAR AENGLE OF' 1OG-O SIDEG-. 12DEG-x.
THE- S SETS OF POINTS AT EACH LOCATIONCORRESPOND To I ROLLS OF 5 DEG. EiCH.

. -. -V * . . . . . . .



5MOOTH CYLINDER
RUN 053 OIU- 6.5 */- .00 RNDIU- .4-09 4/-.000
PIU- 2094. 4/- .00 VIU- 75.29 +/- ' .008

MWU- .067 /-.000 CL- 0,7642 CD- 0.21TQ

AG0

0

- 00

0 0
0

0.0 90.0 16. 7.0360.0

THETA IDEG)
0

0-

0. 02. . .

X0MAC

0PVLE LN ONIUIA ASA

CPOVAESN ALONG RLGTNL AS AT5DG.EI



SMOOTH CYLINDER
RUN 052 OIU- 8.4 -/- .00 RNDIU- .533 */-.000
PIU- 2092. -/- .00 VIU- 85.66 4/- .000

MIU- .076 +/- .000 CL- 0.41 CD - 0.16560

M

Co n

0 0
o 0

0.0 90.0 160.0 270.0 360.0
THETA IOEGJ

0

C0

0.0 1.0 2.0 3 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE Or IDEG-O 61DEG-+ 12'IOEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. ICH.
......



%77Z7 W -

5MOOTH CYLINDER
PUN 044 O1U- 14.3 t/- .06 RNDIU- .471 */-.OO2
PlU- 928. 4/- 2.20 VIU-167.35 .- .216
MlU- .149 . OC.00 CL- O,0597 CO-0L8 -

9 0 rp

u 0

0.0 90.0 180.0 270.0 340.0
THETIIDEG)

16

.~0 1. . . .

oO-R A~ro- OF4C- 4E- 20GX

TH ESO ONSA AHLCTO

0ORSOOT OL r5OG RH

. .b . . . . .. ... __ _ __ _ __ _ __ _ __ _ __ _ __ _



SMOOTH CYLINDER
RUN.043 OIU- 12.9 -/- .18 RNDIU- .429 -/-.001
Plu- 849. / 3.80 VIU-.165.64 - . 936

V-!U- .147 .001 CL- -.821; CD 1) I11

00

0 
t

0

I 0c

0.0 90.0 18C.0 A7. 0 350.0
THET A I(DEGI

0.02.0304.

X________________________ D IS T A N C E______________________

P VAUSAOGLNITDNLRY0I

POeAGL FJG-06DG- 2DGXTHE SET OFPOINS ATEAC LOCTIO
CORSODT0 OL F5DG AH



SMOOTH CYLINDER
PUN 042 O1U- 12.8 */- .26 RNDIU- .421 -/-.005
P1U- 830. 'I- 4.20 VIU-166.32 */-.. 1.198

MIU- .[48 /- .001 CL- .2451 CO- 0,F8q97

Cl

9

0 0
00

0 %b 0 0 0 0

o 
0,0

0.0 90.0 180.0 270.0 360.0

THETA IDEG)
0 ° S

--.. ) ...

o A __ _ _

rui

A

0.0 .0 2.0 30 4.0

X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 40&G-O 64DEG- 124OEG-X.
THE S SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.



SMOOTH CYLINDER
RUN 041 OIU- 12.5 */- .06 RNDIU- .414 ",/-.003.
PIU- 820. "/- 4.80 VIU-165.47 */- .312

MIU- .14.7 /- .000 CL- -,.872 CD- O.fiq79

a

, ofc

0.0 90.0 380.0 270.0 360.0
THETA ( DEG)|

0

o 0
0.

a D8 SANC
44

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANJGLE OF 4DE;G-O 61DEG-+ 124OEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.

6 .



SMOOTH CYLINDER
RUN 040 OIU- 12.3 "/- .18 RNDIU- .408 */-.003
PIU- 811. "/- 3.80 VIU-165.30 ./- .980

Miu- 147 -/- .001 CL- .336 CO- 0.7287

0
0 0o o

0:o 0 - 0

0.0 90.0 180.0 270.0 360.0
THETA tOEG)

9

%"L

0

o - _ _ _ _ _ _ _ _ _ _

, a
.:- , - __ _ _ __

0.0 3.0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAyS AT
POLAR ANGLE OF 4D(G-0 64DEG-- 121DEG-X.
THE S SETS OF POINTS AT EACH LOCATION
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SMOOTH CYLINDER
RUN 039 DIU- 12.1 +/- .00 RNDIU- .400 */-.002
PIU- 792. ,/- 3.60 VIU-165.95 */- .314....

... MIU- .148 -/- .001 CL- -03431 CO- 0,7574
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SMOOTH CYLINDER
RUN 038 OIU- 11.6 ,/- .10 RNDIU- .386 */-.003
PIU- 769. /- 4.60 V IU-164.93 #/- .574
MIU- .147 /- .001 CL- - ]O7CD- 0,8523
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SMOOTH CYLINDER

PUN 049 Q1U- 11.4 */- .12 RNDIU- .384 *i-.003
PlU- 7617. 4/- 8.20 vIU-163.47 +/- 1.246

MIU- .146 ./- .001 CL-",2523 CO- O,(8fl6
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SMOOTH CYLINDER
RUN 048 01U- 11.8 /- .08 RNDIU- .395 +/-.002
Plu- 785. /- 2.40 VIU-164.22 +/- .388

MIU- .146 .-. 001 CL- -0,.189 CO- '.8FM
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SMOOTH CYLINDER
RUN 047 OIU- 11.9 '/- .08 RNDIU- .403 */-.002
PIU- 807. 4/- 2.20 VIU-162.86 4/- .172

MIU- .145 /- .000 CL- --0,1. CO- 0,7774
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SMOOTH CYLINDER
RUN 046 01U- 12.3 ,/- .10 R?%DIU- .415 */-.002
PIU- BIB. 4/- 3.40 VIU-.63.43 /- .352

MIU- .146 +/- .001 CL- CO31 -C0 0'783
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.. SMOOTH CYLINDER

RUN 045 01U- 12.5 +/- .0 RNDIU- .422 "/-.000P1U- 842. /- 2.60 VIU,163.54 +- .198
MIU- .146 0/-.00 CL- -0,5458 CO- 0, f;-3
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SMOOTH CYLINDER
RUN 051 OIU- 5.8 */- .00 RNDIU- .444 */-.000
PlU- 2094. 4/- .00 VIU- 71.18 /- .006

MIU- .063 +/-.000 CL- 0,0848 CD- 0.2441
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SMOOTH CYLINDER
RUN 055 OIU- 5.3 ./- .08 RNO1U- .427 +/-.02
PIU- 2095. 00- OVIU- 68.41 +/- .392

.i1U- .060 +/-.o CL-,0976 Co- 0.2626
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SMOOTH CYLINDER
RUN 056 QIU- 5.3 .- .00 RNDIU- .423 /'-.OQQ
PIU- 2095. /- .00 VWU- 67.81 /- .006

MIU- .060 /-.000 CL- 0.072 C D- 0. 2676
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SMOOTH CYLINDER
RUN 057 OIU- 4.8 */- .08 RNDIU- .406 +/-.002
PIU- 2095. .00 .OVIW64.88 +/- 1 01CD MIU- .057 ./-.001 CL-u8:,599 CO- 0.3105
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'SMOOTH CYLINDER
RUN 058 OIU- 4.8 ./- .06 RNDIU- .404 -/-.002
PIU- 2095. /I.00 VIU- 64.56 /- .320

MIU- .057 ./- 000 CL- 0,12674 CO- 0,3038
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SMOOTH CYLINDER
*RUN 059 OIU- 4.6 */- .00 RNDIU- .395 +/-.-GOO

PIU- 2096. *- .00 VIU '--63. 19 +/-.. .006
MLU- .056 /-.000 CL- O'.1J.3 CD- 0.2954
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SMOOTH CYLINDER
RUN 060 OIU- 4.3 '/- .00 RNDIU .382 */-.000
PIU- 2096. 4/- .00 VJU- 61.04 */- .000
MIU- .054 /- .000 CL- 0,]325 CO- 0.3172
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SMOOTH CYLINDER
RUN 061 OIU- 4.1 */- .00 RNDIU- .372 */-.000
PIU- 2096. */- .00 VIU- 59.38 */- .008

MIU- .053 - 000 CL-).3376 CD- 0.5409
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5MOOTH CYLINDER
RUN 062 OIU- 3.2 *I- .08 RNDIU- .330 */-.'003
PIU- 2096. C/- .G0 VIU- 52.73 +/- .498
MIU- .047 ,/- .001 CL- 0.0366 co-1.0966a
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SMOOTH CYLINDER
RUN 063 OlU- 4.1 i/- .08 RNDIU- .371 4/-.'0102
PIU- 2095. 4/- .00 VIU- 59.25 +/- .450
MIU- .053 +/- .001 CL- -0.8252 CD- 0
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SMOOTH CYLINDER
RUN 065 OU- 4.5 */- .00 RNDIU- .393 */-.000
PIU- 2095. /- .00 VIU- 62.61 +/- .008

MIU- .055 /- .000 CL- 0,1099 CD- 0,27
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5MOOTH CYLINDER
RUN 066 OIU- 4.7 /- .00 RND1U- .403 ,/-.QO
PIU- 2095. */- .00 VIU- 64.17 +/- .008

MIU- .057 0-.000 CL- 0,0912 CD- 010217-
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SMOOTH CYL]NCER
RUN 067 OIU- 4.8 */- .00 RNDIU- .406 -,/-.,OQO
PlU- 2095. 4/- .00 VIU- 64.68 ,/- .010

o Miu- .057 4/- .000 CL- 0.172 Co- 0.272
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SMOOTH CYLINDER
PUN 068 OU- 5.3 +/- .00 RND1U- .425 '/-.00
PIU- 2091. 4/- .00 VIU- 67.68 ./- .000
MIU- .060 +/- .000 CL- 0,12014 CD- 0.2659
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SMOOTH CYLINDER
RUN 082 OU- 3.2 4/- .24 RNDIU- .333 */-.010
PIU- 2099. "/- .00 VlU- 52.34 */- 1.488
MU- .046 */-.002 CL- 0,0367 CD- 1.0575
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SMOOTH CYLINDER
RUN 081 01U- 3.3 */- .08 RNDIU- .338 +/-.003
PIU- 2099. */- .00 VIU- 53-11 +/- .5b6

MlU- .047 '/- .000 CL- 0.020q CO-1,033
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SMOOTH CYLINDER
RUN 080 OIU- 3.5 41- .00 RNDIU- .350 4/-.000
PlU- 2099. /- .80 VIU- 55.07 +/- .016-

MIUl- .049 *-.000 CL- - O1088C0- O.q513
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SMOOTH CYLINDER
RUN 079 OIU- 3.5 -/- .00 PNDIU- .350 '/--.000
PIU- 2098. ./- .00 VIU- 55.10 */- .006
MIU- .049 4/- .000 CL- -0,02214 CD- O.295
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SMOOTH CYLINDER
RUN 078 OIU- 3.8 -/- .08 R,.!U- .364 -/-.003
PIU- 2093. */- .00 VIU- 57.34 /-. .458

MIiU- .051 .000 CL- 1.395- CO- 0.5633
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SIOOTH CYLINDER
RUN 077 OIU- 3.8 4/- .00 RND!U- .364 */-,-000
PIU- 2098. *1- .00 VIU- 57.46 +/- .006

MIU- .051 /- .000 CL- 0.9313 CD- 0.6381
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51'3OTH CYLINDER
RUN 076 OlU- 4.0 4/- .08 RNDIU- .372 -/-.003
PIU- 2098. 4/- .00 VIU- 58.73 ./- -50
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SMOOTH CYLINDER
RUN 075 OIU- 4.1 */- .00 RNDIU- .3-5 4/-.Q3
PlU- 2098. */- .00 VIU- 59.19 1- .008

.. o MIU- .053 .0- .00 CL-1.51472 CO- 0,51670
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SMOOTH CYLINDER
RUN 074 OIU- 4.3 /- .00 RNIlU- .385 */-.000
PIU- 2097. *- .00 VIU- 60 87 obb'00

C3 IU- .054 /-.000 CL- 0-006 CO- 0.2517
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THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EAtCH.
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SMOOTH CYLINDER
RUN 073 DIU- 4.5 '/- .00 RNDIU- .395 */-.001
PIU- 2096. */- .00 VlU- 62.50 +/- .01'O

.iiU- .055 .1- .0 CL- 0,0837 CO- 0,2(61
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SMOOTH CrLINOER
RUN 072 QIU- 8.5 */- .06 RNJD1U- .539 4/-.001
PIU- 2092. .1- .00 VIU- 85.62 ./- .248.

, MiU- .076 .- 000 CL-0O,29() CO-O199
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SMOOTH CYLINDER
RUN 071 OIU- 6.6 4/- .00 RNDIU- .478 *i-.000
PIU- 2093. */- .00 VIU- 75.94 */- .006

M1u- .067 /- .000 CL- O,1103n CD- 0
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SMOOTH CYLINDER
RUN 070 OIU- 5.8 'I- .00 RNDIU- .447 +/-.000
PIU- 2094. *.00 vu- 70.99 / 008

MIU- .063 /- .000 CL- 0,0876 co- 0.2476
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SMOOTH CYLINDER
RUN 069 OIU- 5.4 ./- .00 RNDIU-..432 */-.000

.- PIU- 2094. */- .80 VIU- 68.61 4/- .016
MlU- .061 */- .000 CL- '_5q Co- 0,2501
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5MOOTH CYLINDER

RUN 091 QIU-431.4 ,/- 2.10 RNOIU-8.063 -/-.005
PIU-10030. 4/- 3.20 VIU-284.56 +/- .936

MIU- .248 .,- .001 CL- -0,0799 CO- 0.517
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SMOOTH CYLINDER
RUN 092 OIU-382.5 -/- 2.48 RNDIU-7. 146 '/-.QI.9

P!U- 8899. 4/- 8.00 VIU-284.55 */- 1.066
M1U- .248 */- .001 CL- -0,0105 CO- 0,5068
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CORRESPOND TO 4 ROLLS OF 5 DES. EFICH.
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SMOOTH CYLINDER
RUN 093 0IU-329.2 ,/- 1.68 RNDIU-6. 125 3/-.0l8
PIu- 7684. */- 2.00 VIU-284.67 "/- .800

IU- .247 C/- .C01 CL- -O,20 CD- O.4715
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SMOOTH CYLINOER
PUN 091 OIU-272.1 -/- 1.58 RI.DIU-5.098 -/-.0W1

P,,u- 6364. *,- 6.60 VIU-283.79 +/- .728
MIU- .247 /- .001 CL--O,l -.1 CD- O.L1705.
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SMOOTH CYLINDER
RUN 095 OIU-219.O /I- 1.32 RNOIU-4. 129 4/-.007
PlU- 5104. 4/- 10.00 V18L-283.40 / 1.014

MIU- .248 /-.00i CL- u.025-,- CO- 0.I45.5
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SMOOTH CYLINDER
RUN 096 0IU-16'.3 -4/- .42 RNDIU-3.066 +/-'.010
PlU- 3756. / 8 .40 VIU-282.52 *- .564

MIU- .248 *-.001 CL- -'1,089C0C- 0,3W-
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SMOOTH CYLINDER
RUN 097 OIU-135.2 '1- .80 RNDIU-2.569 */-'013
PIu- 3141. /- 5.20 V1U-282.77 +/- .868

MIU- .248 /- .001 CL--f,22f CD- I),3376
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PSMOOTH CYLINOER
RUN 098 01U-107.4 -/- 1.20 RNDIU-2.050 +/-.,012
PIU- 2497. */- 5.40 VIU-282.21 +/- 1.694

MIU- .248 /- .001 CL- 0Mi961 CO- 0.209&
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SMOOTH CYLINDER
RUN 099 OlU- 80.3 4/- .20 RNDIU-I.535 */-4002
PIU- 1856. */- 4.10 VIU-282.51 +/- .326
o MIU- .248 .1- .001 CL-0.3267 CD-0.269-
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5MOOTH CYLINDER
RUN 100 OIU- 67.1 */- .16 RNDIU-1.280 */-.03
PIU- 1540. */- 2.20 VIU-283.25 +/- .238

MIU- .249 */- .001 CL- 0,..50 CD- 9.2109
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SMOOTH CYLINDER
RUN 101 OIU- 54.0 "1- .32 RNDIU-1.040 "/-,.004
PIU- 1252. 4/- 4.00 VIU-281.19 4/ 1.010

...-. __MIU- .248 */- .001 CL- 0,1479 CD- 0.1724
Q
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SMOOTH CYLINDER
RUN 102 DIU- 48.5 '/- .10 RNDIU- .929 /-...002
PIU- 1110. 4/- 2.80 .(1U-283.15 -/- 506
MIU- .250 +/- .000 CL- 0,0387 co- 0,198S
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SMOOTH CYLINDER
RUN IC7 OIU- 42.5 */- .14 RNOIU- .819 +/-.002
P1U- 979. +/- ".20 V:U-282.09 -/- .S88

-MIL .249 +/- .001 CL- 0.0091 CD- 0,l69
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5MOOTH CYLINDER
RUN 104 OIU- 37.0 */- .00 RNDIU- .715 ,/-.00'1"'
PIU- 858. */- 2.60 vlu-280.91 +/- .170

MZU- .248 /- .OC0 CL- -0.0161 CD-0.29
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CYLINDER + NO. 6 ME[SH SCREEN
RUN M4 01U- 25.2 */- .00 RNDIU- .619 ./-.001
PIU- 917. 4/- 3.20 V1U-223.31 +/7. .438

111U- .198 /-.001 CL--O.00078 co-1,15L1
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CYLINDER NO. 6 MESH SCREEN

RUN 143 OIU- 20.8 4/- .00 RNDIU- .514 -/-.002
Plu- 762. -/- 4.60 VIU-221.96 +/- .648

11lu- .197 */- .001 CL- -0,rn75 CO- 1.1439
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CYLINDER NO. 6 MESH SCREEN
RUN 142 OU- 16.5 -/- .40 RlDIU- .415 -/-.006
PIU- 612. 4/- 15.60 VlU-219.46 +/- .600

1i1U- . 1S6 */- .001 CL- -0.00111 CO- 1.1237
Q
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CYL INOER ; NO. 6 MESH SCREEN
RUN 140 OIU- 51.8 */- .00 RNDIU-1.287 */-.001
PIU- 1904. */- 5.20,.VIU-221.34 +/-- .222

MlU- .197 */- .000 CL-O.(.4- CO- 1,077--,
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CYLINDER + NO. 6 MESH SCREEN
RUN 139 O1U- 61.3 */- .18 RNDIU-1.537 +/-.004
PIU- 2231. */- .60 VIU-221.38 +/- .688

rIiU- .198 */-.000 CL; 0.012. CO-J.M
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CYLINDER * NO. 6 MESH SCREEN
RU14 !37 01U- 86.4 '/- .30 RNDIU-2.064 */-.004
PIU- 300. 4/- I.6O VIU-228.72 ,,- .422

IIU- .2C3 - .001 CL- 0,Ol86St:D- 1,0771
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CYLINDER + NO. 6 MSH SCREEN
r-7 RUN 136 OU-103.2 *I- ,..94 RNDIU-2.537 -/-.013

PIU- 3816. */- 2.20 VIU-221.87 */- .970
14lU- .Is6 4/- .001 CL- 0,0. CO- 1
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CYLINDER + NO. 6 MESH SCREEN
RUN 135 0IU-125.1 -/-,' 1.44 RNDIU-3.049 +/-.014
PIU- 4573. 4/- 2.00 VIU-223.14 +/- 1.374

,-0 MIU- .198 ./- 001 CL- 0.0276 CO-1,0581"-
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CYLINDER + NO. 6 ME5H SCREEN

RUN 134 OIU-178.0 */- -1.18 RNDIU-4.185 +/-.011
PIU- 6 139 . 4/- 5 .60 VIU.-230 .68 /- .830

Co M IU- .2C4 /- .001 CL- 0,0361 CO- 1,07O
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b.t

CYLINDER + NO. 6 MESH SCREEN
RUN 133 OU-212.6 +/- 1.74 RNDIU-5.105 +/-.024
PIU- 7751. 1- 3.60" VIU-224.99 +/.-. .898

MIU- .198 +/- .001 CL- 0, 02T'C0-. 1 ,378 C

0 0o
00

b.0 90.0 180.0 2 .360.0
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POLAR ANGLE Or 4OEG-0 64OrG-+ 124DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION

r.CORRESPOND TO 4 ROLLS OF S DEG. EACH.
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CYLINDER NO. 6 MESH SCREEN
RUN 132 OIU-276.9 -,/- 1.46 RNDIU-6.590 -/-.023
PIU-10068. 4/- 2.00 VIU-225.97 */- .532
ML-- .198 -/- .001 CL- 0.,146 CD- 1,0761
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SM"OOTH CYLINDER
RUN 108 OIU- 21.2 */- .16 RNDIU- .412 -/-..003
Plu- 490. 4/- 4.60 ViU-281.14 1- .620

MIU- .249 - 001 CL--O,18]S CD- 0.8!76
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CORRESPOND TO I ROLLS OF 5 DEG. EFACH.
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SMOOTH CYLINDER
RUN 106 OIU- 26.4 */- .12 RNDIU- .515 */-.o01
PIU- 617. 4/- 1.20 VIU-279.41 4/- .608

MIU- .247 ,/- .000 CL- 0,13170 CO- 0.13
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SMOOTH CYLINDER
RUN 105 OIU- 31.7 */- .08 RNDIU- .617 */-.O1
PIU- 741. /- 1.00 VIU-279.62 */- .233
MIU- .247 ./- 000 CL- -0.026 Co- 0.1740
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CYLINDER + NO. 6 MSH 5CREEN
RUN 145 OIU- 29.9 */- .00 RNDIU- .727 */-.002.
PIU- 1081. 4/- 4.00 VIU-224.II +/-. .404

MIru- .199 +/- .001 CL-._.,,,, CD- 1.1511

- 0 0

o o0
0 0o 0

0.0 90.0 270.0 360.0

THETA (DEGI
D
-

a. 0 0

. 0 .0. . 0... 0 4.0

'--X ODI5TAN'CE

-. CP VALUtCS ALONG LONGITUDINAL RAYS AT
,_ POLAR ANGLE OF 4DEG-0 64DEG--, 124DEG-X.

THE 5 SETS OF POINTS AT EACH LOCATION.CORRESPOND TO 4 ROLLS OF 5 DEG. EACH

o _ _ _

€-0

,-°

,' " a ,',,3 . v,,THE , . S SETS-....-OF .'..POINTS-'..'-'AT'..-EACH-.--.LOCATION..' ".'



.' ." ' ' '. *_' L.- . . .. . . ,. . . ,. . ., . . . -'. . ....... . .t --.-.-. - -.. - . -, L . - - . . -. a . ,- _:.

17

CYLINDER NO. 6 MESH SCREEN

RUN 146 OlU- 34.4 /- 3.16 RNOIU- .831 +/-*.038
PIU- 1232. +I- 4.40 VIU.-225.82 - 10.158

11U- .2C0 /- .009 CL- 0,067 C0-0i,15330
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A.

CYLINDER + NO. 6 MESH SCREEN
RUN 147 OU 39.8/ .10 RNDIU- .947 ,/-.003
PIU- 1393. ,/- 3.60 VIU-228.57 */- .)16

.o MIU- .2C2 */- .000 CL- -0,001 CO- 1,LI49

000

0 0 0e0
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" -, - . -
,; ~~.. "-:".-"-,-......-.-... . •..



CYLINDER * NO. 6 MESH SCREEN

RUN 148 OIU- 44.8 4/- .00 RNDIU-I.057 +/-.O01
PIU- 1553. */- 3.40 VIU-230.02 */- .252

MIU- .2C3 +- .000 CL- -0,0108 Co- 1.1179
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CYLINDER +-NO. 6 MESH SCREEN
_ RUN 150 OIU- 7.0 .,- .00 RNDIU-1.092 */-.002

PIU-10321. 4/- 1.40 VIU- 34.94 /-. .018
IIU- .031 */- .000 CL- 0.0006 CD-2.0292
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CYLINDER - NO. 6 ME:SH SCREEN
RUN 151 OIU- 11.7 .- .00 RNDIU-1.421 -/-.001
PIU-10316. 4/- .00 V]U- 15.24 i- .016

raiiu- .040 /-.000 CL- O,03620C0- 1.0700
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CYLINDER + NO. 6 MESH SCREEN
RUN 152 OIU- 26.1 1- .28 RNDIU-2.127 4/-.013
PIU-10300. 4/- 1.00 VIU- 67.56 +/- .434

MIU- .060 */- .001 CL- 0.0537- CD- iI1375n
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CYLINDER NO. 6 MESH SCREEN
RUN 153 OIU- 71.5 4/- .22 RNDIU-3.515 */-.007
PIU-10254. 4/- 2.00 VIU-112.01 /- .186

MIU- . GO*/- .000 CL- 0.01568 CD- 0,999
°0

(L ~00

0

0

0

0.0 90.0 180.0 270.0 360.0
THETA (DEG

" " 0

C;.
9.

k °k

,* ,

0

0.0 1.0 2.0 3.0 4.0
x DISTANCE

CP VALUES ALOG:S LONGITUDINAL RAYS AT
POLAR ANGLE OF !DCG-O 640EG- 1240EG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRES'OND TO 1 ROLLS OF 5 DEG. EACH.
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CYLINOER + NO. 6 MESH SCREEN
RUN 154 OIU-103.1 .- 90 RNDIU-4.209 */-,021
PIU-10226. "/ 2.20 VIU-.134.77 +1- .566

IU- . 120 4/- .001 CL- -0,296 Co- 0,9909
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CYLINDER - NO. 6 MESH SCREEN
RUN 155 OU-160.7 +/- .86 RNDIU-5.218 */-.017
PIU-10164. 1/- 1.60 VIU-169.06 +/7 .416

D MU- .150 +/- .001 CL- 0.003 C- 1.0156
0
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CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.



CYLINDER * NO. 6 ME15H SCREEN

RUN 156 OIU-227.4 */- .84 RNDIU-6.136 */-.021
PIU-10093. */- 6.20 vIU-202.39 */-. .298
t1u- .179/- .001 CL- O.0003 CD- 1.OM74
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- - ' -1

CYLINCER NO. 6 MESH SCREEN
RUN 157 01U-281.3 */- .48 RNDIU-6.710 -/-.014
PIU-10044. /- 3.60 VIU--226.99 +/- .218

M1U- .2CO */- .000 CL- 0096 CD- 1.07q
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CYLINDER NO. 250 MESH SCREEN
RUN 171 OU- 19.7 */- .08 RND1U- .i08 */-.002
PIU- 478. 4/- 3.60 VIU-269.46 -/- .620

I1U- .242 ,/- .001 CL- --O.i62t CO- 0,28.56
I I
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CYLINDER * NO. 250 MESH SCREEN
RUN 173 OIU- 30.7 */- .16 RNDIU- .615 */-.002
PIU- 722. 4/- 3.80 V1U-276.23 +/- .426

MlU- .247 */- .001 CL- 0,0884 CO- 0,45511
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CYLINDER * NO. 250 MESH SCREEN
RUN 174 OIU- 35.5 */- .14 RNDIU- .711 */-.003
PIU- 848. /- 3.80 VIU-274.39 ./- 330

IIU- .244 /- .001 CL- -O,04l57.CO- t,1E93
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CYLINDER * NO. 250 lESH SCREEN
RUN 177 OU- 51.2 .- .30 RNDIU-1.017 */-.004
PIU- 1225. */- 3.80 VIU-275.51 */- .490

MIU- .244 . 001 CL- -fl.25-3 CO- %.l
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CYLINDER - NO. 250 MESH SCREEN
RUN 178 OIU- 65.0 */- .40 RNDIU-1.273 */-.006
PIU- 1534. */- 3.20 VIU-278.07 +/- .584

TI1U- .246 -/- .001 CL- -0.0036. Co- 0,5848
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CYLINDER * NO. 250 MESH SCREEN
RUN 179 OU- 78.5 4/- .16 RN0IU-1.529 */-.001
PIU- 1854. 4/- 3.10 VIU-278.72 */- .498

o .= MIU- .246 4/- .000 CL- -O41,(4 CD- 0,639
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, CYLINDER * NO. 250 MESH SCREEN
RUN 181 OIU-102.9.*/- .68 RNDIU-2.052 */-.0O8
PIU- 2423. -/- 8.80 VIU-2 % 28 .- 968

tIU- .246 +/- .001 CL- -O,0262 CD- 0.8219
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CYLINDER + NO. 250 MESH SCREEN
RUN 182 0IU-133.2 +/- .64 RNDIU-2.578 */-.005
PIU- 3143. 4/- 7.20 VIU-279.45 */- .578

11U- .246 */- .000 CL- -,O2F CO- O,8686
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CYLINDER * NO. 250 MESH SCREEN
RUN 188 OIU- 20.1 */- .82 RNDIU- .421 -/-.009
PIU- 501. 4/- 4.00 VIU-2E6.32 o/- 4.716

IIU- .239 */- .004 CL- 0,1fl21 CO- 0.523
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CYLINDER * NO. 250 IESH SCREEN
RUN 189 OIU- 25.0 -/- .40 RNDIU- .509 -/-.006
PIU- 604. 4/- 4.00 VIU-272.05 +/- 1.488

rIIU- .243 -/- .001 CL- 0,.518 CO- 0,59
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CYLINDER + NO. 250 MESH SCREEN
RUN 193 OIU- 36.4 ./- .26 RNDIU- .721 +/-.004
PIU- 858. */- 4.80 VIU-277.1O */- .536

MIU- .246 o/- .001 CL- 0,2045 CD- 0,7018
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CYLINDER NO. 250 MESH SCREEN
RUN 194 O1U- 41.7 */- .18 RNDiU- .823 */-.004
PIu- 984. /- 4.60 V1U-277.31 +/- .556

11U- .246 /- .000 CL- 0,3083 CD-0,,-

0 0
CL9. 0 9o 0 0

C 0 0
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THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO -ROLLS OF 5 DEG. EACH.
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CYLINDER * NO. 250 MESH 5CREEN
RUN 195 OIU- 47.1 */- .20 RNDIU- .923 */-.004
PIU- 1103. ,/- 4.00 VIU-278.65 4/- .212

t11U- .247 */- .000 CL- 0.2788 CD- 0.6,67
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CORPESPOND TO 4 ROLLS OF 5 DFG. EFiCH.
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CYLINDER " NO. 250 ?;"5H SCREEN
RUN 196 OIU- 52.3 +/- .28 FNMU-1.025 +/-.006
PIU- 1232. 4/- 7.60 V1U-278.25 */- .558

3 tllU- .246 /- .001 CL- 0,1653 CD- 0,69q7
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CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.
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CYLINDER 4 NO. 250 MESH SCREEN
RUN 212 OIU- 71.9 -/- .34 RNDIU-2.982 */-.008
P1U- 7722. 4/- 5.00 VIU-]30.80 +/- -292

.1U-.5 1 /- .00] CL- -0.0371- Co- 0.'.
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CORRESPOND TO 4 ROLLS OF 5 DEG. EACH.
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CYLINDER * NO. 250 MESH SCREEN
RUN 211 0]U- 21.0 */- 20.96 RNDIU-1.445 4/-,(Nm
PIU- 6213. / 6210.60 VIU- 62.94 */- 62.940
MIU- .055 *l- .055 CL- -0,0-MCD- 0,6938-

M
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CYLINDER 4 NO. 250 MESH SCREEN
RUN 210 DIU- 11.5 1/- .06 RNDIU-1.194 -/-.003
PIU- 7780. 4/- 10.80 VIU- 51.96 */- .128IIIu- .046 +/- .000 CL- 0.0742 CD- 0.6478
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CYLINDER * NO. 250 MESH SCREEN
RUN 209 OIU- 7.2 4/- .00 RNDIU- .944 */-.001
PIU- 7781. 4/- 33.20 VIU- 41.24 +/- .054

M I U- .036 +/- .000 CL- 0.1934 - CD- 0.5984---
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CORRESPOND 10 4 ROLLS OF s DEG. EFICH.
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CYLINDER * NO. 250 MESH SCREEN
RUN 208 OU- 68.3 */- .48 RNDIU-2.887 4/-.007
FlU- 7682../- 25.40 VIU-127.98 */- .332

MIlu- .113 .- 000 CL- -0;0-Wg CD- 0,7717
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CYLINDER. - NO. 250 MESH SCREEN
RUN 206 O1U-387.9 */- 4.98 RNDIU-7.009 */-.046
PIU- 9014. */- 7.00 VIU-288.41 */- 1.848

MTIU- .248 */- .002 CL- -0,0L9 CD- 0,8,89
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CYLINDER 4 NO. 250 MESH SCREEN
P RUN 205 01U-310.9 */- 2.84 RNDIU-6. 192 -/-.028

PIU- 7882. 4/- 6.60 VIU-288.26 */- 1.118
lliU- .249 "/- .001 CL- -0.03 C- 0.8918
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CYLINDER ' NO. 250 MESH SCREEN
,iii RUN 204 01U-279.5 */- .56 RNDIU-5. 113 -/-.006

PIU- 6506. */- 6.20 VIU-286.20 /- .334
MIU- .248 /- .001 CL- -0,026 co-0, M_
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CYLINDER * NO. 250 MESH SCREEN
RUN 203 0IU-221.3 1/- 1.42 RNDIU-4.109 */-.012
PIU- 5138. "/- 11.20 VIU-285.47 +/- .892

MIU- .248 ,/- .001 CL-..0,02.J CO- 0 ,885 2
a
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CYLINDER * NO. 250 MESH SCREEN
RUN 202 OlU-165.9 4/- 1.14 RNDIU-3. 109 4/-.012
PIU- 3851. ./- 1.20 VIU-284.33 */- .954
MIU- .248 . - 01 CL- -0.0419. CO- 0.8952
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CYLINDER? * NO. 250 MESH SCREEN
RUN 201 DIU-136.4 "#/- .68 RtDIU-2.571 -/-.006
PIU- 3198. 4/- 2.00 VIU-282.90 */- .768
MIU- .247 - 001 CL- -9,0553 CD-087[8

0" 0
O" 0 0

K o 0

S.0 90.0_ 180.0 270.0 30.0

THETR {DEG )

* c
,.,

a

2. 1. .0 o. 4'.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 40EG-O 64DEG-+ 1210EG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRL)POND TO 4 ROLLS OF 5 DEG. EACH.
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CYLINDER * NO. 250 MESH SCREEN
RUN 200 OU-108.9 ./- .50 RNDIU-2.076 +/-.006
PIU- 2563. 4/- 6.80 VIU-281.32 +- .486

-IIU- .26 +/- .001 CL- -0.1013 CO- 0@8199
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*om*

t0

.. . . .. .- . -. .. .. -. .- . , .. - . - . . . . " - . - . . ' . ' " . " - . ' " , ' ' . ' ' . - " . ' . ' . .'

_ ".-".,.,..,,w"" " "' a. , ---.a-, mlr, ~lrm"" """"_ "" ' ", ,,, ,Ij""' ' ""m" " " " : " " "1.. . ... """ - " " " ' '" " "'" ''' ' '"-I '" ' '



A,.

CYLINDER * NO. 250 1*ESH SCREEN
RUN 199 OIU- 77.7 *i- .36 RNDIU-1.532 +/-.003

PIU- 1822. */- 2.60 VIU-277.92 +/- ..558
7v MIU- .247 ./- 003 CL-_010587 CD- 0.6933
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CYLINOER'* NO. 250 MESH SCREEN
RUN 198 01U- 62.9 1/- .00 RNDIU-1.267 /-.001
PIU- 1492. */- 2.60 VIU-274.69 /- .098

, M1U- .245 4/- .001 CL- 0917 CO- 0.68W
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CYLINDER " NO. 250 MESH SCREEN
RUN 213 OlU- 82.5 '/- 82.50 RNDIU-2.815 4/-ww

6." PIU- 6167. - 6166.60 VIU-125.54 '/ ,,,,,
111U- 110 / .110 CL--,05-3 CD- 0,5217
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i CORRESPOND TO 'I ROLLS OF 5 DEG. EFICH.
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CYLINDER NO. 250 MESH SCREEN

RUN 214 OlU-160.4 /- .92 RNDIU-4.405 */-.011
PIU- 7656. 4/- 4.00 VlU-196.65 /- .648

MIU- .173 /- .001 CL- -.n,0583 CO- O,o714
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CYLINDER NO. 250 MESH SCREEN
* RUN 215 01U-227.8 */- .76 RNDIU-5.208 -/-.016

PJU- 7609. 4/- 1.60 VIU-235.51 */- .310
MIl- .2C7 *'- .001 CL- -0.0527 CD- 08597
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CYLINDER NO. 60 MESH 5CREEN
RUN 226 011U- 21.8 /- .62 RNDIU- .435 -/-.C1O

PIU- 515. /- 19.00 VIU-276.14 *1- .352
.trLJ- .246 */- .001 CL- +,0787l7CD- 0,83641
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CYLINDER - NO. 60 MESH SCREEN
RUN 227 DIU- 25.9 4/- .11 RNDIU- .506 */-.003
PIU- 603. /- 4.20 VIU-279.26 4/- .536

MIIU- .248 -/- .001 CL-O.07025 CO- 0,91023
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CYLINDER " NO. 60 ME5H SCREENRUN 228 OlU- 32.0 /- .22 RNDIU- .617 */-.003

PIU- 736. 4/- 3.80 VIU-282.04 */- .818
II1U- .249 */- .001 CL- 0.06327 CD- 0,814n7
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CYLINDER 4 NO. 60 MESH 5CREEN
RUN 229 OIU- 37.8 4/- .24 RNDIU- .722 */-.003
PIU- 850. /- 3.20 VIU-284.15 4/- .66011u- .251 ./- 001 CL- 0.0528 CO- 0.9547
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CYLINDER 4 NO. 60 iESH SCREEN
RUN 230 01U- 43.3 -/- .34 RNDIU- .829 ,/-.007
PIU- 997. 4/- 9.10 VIU-282.59 /- .808

MIU- .249 */- .00] CL- 0,0607 CD- 0.9729
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CYLINDER * NO. 60 MESH SCREEN
RUN 231 OIU- 48.0 4/- .10 RNDIU- .925 -/-.003
P1U- 1118. "/- 3.20 VIU-281.04 */- .512

MiU- .247 */- .001 CL- 0,46 CO- 0,9868
C:3
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CYLINDER NO. 60 MESH SCREEN
RUN 232 OU- 53.5 */- .16 RNDIU-I.027 */-.003
PIU- )241 . 4/- 3.40 VIU-281.62 ,/-. .712

111U- .248 /- .001 CL- 0,597. CD-1,0117
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CYLINDER * NO. 60 MESH SCREEN
RUN 233 OU- 66.5 */- .26 RNDIU-1.277 */-.002
PIU- 1553. -/- 2.60 VIU-281.32 #/- .748

JIIU- .247 -/- .001 CL- OOh4l CO- 1,0314
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r4"

Q 0 0
o 0° 0
(~o °°00 0

0 oe

O.090.0 18,0.0{ 270.9 360.0
THETA lDEG I

ID

- p
o0o

0 .0 20-.0 0

x D1 5TANCE

CP VALUES ALONG LONGITUINAL RAYS FAT
POLAR ANGL.E OF 40EG-0 610EG-, 12'II3EG-X.
THE 5 SETS OF POINTS AT EACH LOCATIONCORRE5PON0 T 4 ROLLS OF 5 DEG. EFCH.
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CYLINDER * NO. 60 MESH SCREEN
RUN 234 OIU- 79.7 4/- .60 RNDIU-1.530 -/-.009
PIU- 1869. 4/- 5.10 VIU-280.82 */- .958

ti1L- .247 /- .001 CL- 0.047 co- 1068
0

0

CL 0
000

0
- 00c

0.0 90.0 180.0 270.0 360.0
THETA IDEG)

,4"
OCL

P VAUS ALN OGTDIASASA

0

a-o. . ... _ _ _
0

POLA ,0' OF2.G 0 64.0- 121,0-X

THE 5 SETS OF POINTS AT EACH LOCATION,,
CORRESPOND TO 4 ROLLS OF 5 DEG. ERfCH.
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CYLINDER " NO. 60 IESH SCREEN
RUN 235 OIU- 71.7 4/- 74.71 RNDIU-1.432 */-Mwm,

PIU- 1756. */- 1755.60 VIU-224.71 */- x,,,,
MIU- .197 */- .197 CL- 00412 CO- ,0/476

0

-.o ob od
0

0

0.0 96.0 180.0 271.0 360.0

THETA I EG 1

o 0

,4-

0

0.0 0.0 .0 o .0
Ib

0

X 0 1 5T0ICE

0$

CP VALUE5 ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-0 61JDEG--, 12'4OEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPO'ND TO 4 ROLLS OF 5 DEG. ERCH.
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CYLINDER " NO. 60 MESH SCREEN
RUN 236 0IU-108.0 */- .52 RNDIU-2.056 4/-.004
PIU- 2519. ./- 6.00 VIU-282.16 */- .782

MIU- .217 *i- .00] CL- 0.,916 CO- .9917
,4-

b. o10 
0

0 0

U l

0b 0

(. ) 

0

0.0 90.0 180.0 270.0 360.0

THETAID EG )

M

C0 AQ

C)

0.0 .0 1.o 3.0 4.0

• X 015]RIICE

CP VALUES ALONG LON;GITUDINAL RAYS AT
POLAqR ANdGLE OF I0EG-0 6,tOEG--, 12,I0EG-x.
THE 5 SETS OF POINTS T EACH LOCTION

CORRESPOND T"O 4 ROLLS OF 5 DEG. EAiCH.
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PEI 6.50OE401 7.500E+01 7.999E+01 $.501E+01 9.005E+01 1.002E+02
RUN 158 159 162 160 163 161
BE 6.279E406 6.243E+06 6.234E406 6.175E406 6.298E406 6.277E406
a 2.039E-01 2.047E-01 2.047E-01 2.045E-01 2.042E-01 2.043E-01
K/D 1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000E-02 1.000-02
0l 7.109E+0l 7.14SE401 7.187E+01 7.153E401 7.167E401 7.166L401
DE 1.089E+02 1.12EE02 1.131E+02 1.097E402 1.073E,+02 1.046E+02
NO 3.SBOE-06 3.620E-06 3.650E-06 3.670E-06 3.600E-06 3.620E-06
RESID 6.800E-03 7.100E-03 8.200E-03 1.010E-02 1.660E-02 1.550E-02
YMIN 2.836E-01 1.862E-01 1.687E-01 2.913E-01 I.887E-01 4.273E-01

YMAX 3.866E-01 4.630E-01 5.494E-01 6.256E-01 8.237E-01 1.560E+00
PI 3.978E-01 1.072E+00 1.486E+00 2.82S£*00 4.141E+00 3.583E+01
Due 2.133E401 2.056E401 2.014E401 1.915E-01 1.846E401 1.390E£+01

K+ 1.040E+04 7.56BOE03 6.380E*03 4.250E+03 3.210Z403 4.940E.02
DELTA 4.894E-01 5.894E-01 6.868E-01 8.005E-01 1.069E+00 2.973E400
CF 5.500E-02 2.950E-02 2.100E-02 9.500E-03 5.200E-03 l.CCOE-04
U* 1.179E101 8.679E+00 7.356E+00 4.924E+00 3.649E400 5.640E-03
DEL* 6.540E-02 1.331E-01 1.734E-01 2.390E-01 3.586E-01 7.41SE-01
THETA 5.950E-02 8.050E-02 9.820E-02 1.191E-01 1.591E-01 2.676E-01
* 1.436E+00 1.653E400 1.766E400 2.007E*00 2.254E400 2.772E400
RT"HPTA 1.810E404 2.500E-404 3.040E+04 3.570£*04 4.740E+04 7.750E*04
BETA -1.288£-01 1.022E-01 4.681E-01 1.969E+00 6.014£+00 3.954E*02

RE - .26X 106

K/D m 0.01. M - 0.204

SYMBOL RUN NO. THETA

+ Ise S,0

. X 19 75.0

.4 * 162 79.9

160 85.0

163 90,0

.2 v 161 100.

O .I C0I I i

0.

0.0 0.S 1.0 1.S 2.0 2.6 3.0
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PART II

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.

I
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°.



APENI C E U1***

APNDI DAT



CYLINDER NO. 60 MESH SCREENRUN 244 01U-270.8 4/- 1.00 RNDIU-5.991 */-.015

PIU- 9426. 4/- 20.50 VIU-235.63 +/- .500
IIU- .2C2 .001 CL- 0,0329 Co- 084-

C

::% CL n,%,; ,,o -
0

o

0.0 90.0 180.0 270.0 360.0
THETA IDEG I

J. °

CP _ _ _UE _ __N _ __IUDNA _ __A

_°Ia

POLAR ANGLE OF 4DEG-0 6ID[G-- 12,IDEG-X.
THE 5 SETS OF POINTS AI EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EFiCH.

",- . * . . ... . .. . .



CYLINDER 4 NO. 60 MESH SCREEN
RUN 243 OIU-405.0 4/- 2.16 RNDIU-7.297 */-.034
PIU- 9440. /- 12.40 VIi-288.51 */ 794

IIU- .247 .001 CL- O,)342CO- 0.965

0 -
o

0 

0," I I '

0.0 90.0 1 80.0 2 .0 360.0
THETA IDEG)

O. ii .0 o. 4.0
X 015TAINCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANG,,.E OF 40CG-0 61DEG-- 1240EG-x.

:-.THE 5 SETS OF POINTS AT EACH LOCATION
-"CORRESPOND To 4 ROLLS OF 5 DEG. EfiCH,
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CYLINDER 4 NO. 60 MlESH SCREEN
RUN 242 0IU-334.3 */- 2.62 RNDIU-6. 121 4/-.025

*PIU- 7827. 4/- 4.00 VIU-285.29 1- 118MIU- .247 */- .001 CL- 0,0359 co- 0,, .

0-: - b%
0 0

-'"_ _ _ _ _ _ 0
00 0 0

00

0.0 90.0 180.0 270.0 360.0
THETA IDEGI

0

9 4
7

- T _

0.0 1.0 o. 3.0 4.0
X DI5TANCE

' CP VALUES ALONG" LONGITUDINAL RAY"S ATPOLAR ANGLE O_ _DEG-_ 6_DEG-_ _240EG-X.

HE VLETS LO POINTS AT EACH LOCATION

CORRESPOND TO 4 ROLLS OF 5 DEG. EFiCH.
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CYLINDER NO. 6"0 MESH SCREEN
RUN 241 O1U-275.2 -,/- 2.48 RND)U-5.097 */-.030

PIU- 6454. 4/- 14.20 VlU-284.81 */- .946
11U- .247 */- .001 CL-0,0294 CO- 0.9736

00

'.

0 0

00

o o -_ _ _ _ _ _

70 11

0.0 90.0 180.0 270.0 .0

THETA IDEG)

~~X DISTAN'CE
CP VLUES ALONG LONGITUDINAL RAYS AT

POLAR ANGLE OF '1EG-O 6'1OEG-. 12,10EG-X.
.. THE 5 SETS OF POINTS AT EACH LOCATION '
,i:CORRESPOND TO -4 ROLLS OF 5 DEG. EFiCH.

bl0

6°0

b °
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CYLINDER NO. 60 MESH SCREEN
RUN 240 01U-220.1 *1- 2.02 RNDIU-4.114 -/-.016
PIU- 5155. 4/- 4.40 VIU-283-91 /-1.424

TI1U- .247 *-.001 CL- 0.047q C0- 0.9773

00

be 0
~~0 

%apl - _____

9 0

0.0 90.0 28.0 27.0 36.0

THEITANCDE

t ___ VALUE ___N LOGTUIALRYSA

POA0NL F4C- 1E- 20GX

THN E5O ONSA AHLCTO

CORSODT0 OLSO E.EIH
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CYLINDER 4 NO. 60 M[IESH SCREEN
RUN 239 01U-191.0 4/- 1.42 RNDIU-3.595 ,/-.0I6
PIU- 4484. 4/- 8.80 VIU-282.92 +/- .936

MIU- .2416 /- .001 CL- (1.0352 Cc- 0,.998

ao~

C 00
ag 00 0

i}o oo: 0

,4p

o I'
0.0 90.0 180.0 270.0 360.0

THETA IDEG)

•"ol 11 "A

-"0.0 1.0 2.0 3.0 4.0

X DISTANCE

i;CP VALUES ALONG'LONGITUD]INAL RAYS AT
POLAR ANGLE OF 4DEG-0 64OEG-* 1241]EG-X.

&- "ITHE 5 SETS OF POINTS AT EACH LOCATIO]N
" - CORRESPOND TI] 4 RO]LLS OF 5 DErG. EACH.

I.°0
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CYLINDER ' NO. 60 flESH SCREEN
RUN 238 01U-164.2 -,/- 1.36 RNDIU-3.089 "/-.013
PIU- 3818. /- 4.60 VIU-283.77 */- 1.178

MIU- .248 */- .00C CL- -0,0364 CD- 1,003

9

00

00 0oo

* *.qRrP"

* I.

0.0 90.0 180.0 270.0 360.0
THETA IDEG)

: 0 0  0

0

.0 10 O.0 7.0 .. 0

XDISTANCE

CP VLUESALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-0 6IDEG-- 124DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF 5 DEG. EFICH.



CYLINDER * NO. 60 MESH SCREEN
RUN 237 OIU-135.8 -/- .94 RND1U-2.580 */-.015
PIU- 3185. 4/- 18.60 VIU-281.94 +/- 1.812
MIU- .247 /- .001 CL- 0,Y./7 CO- 1,009

°0

0 0
c- ¢ . 0 _.. .0

% °
o 00

0.0 90.0 i80.0 270.0 360.0
THETAIDEGI

. ,_ _ _ _ _ _ _ _ _ _ _ _

C3

0t. _ _ _ _ _ __._ _ _

0.0 .0 2.0 3.0 4.0
X DISTANCE

CP VALUES ALONG LONGITUDINAL RAYS AT
POLAR ANGLE OF 4DEG-O 61DEG- 124DEG-X.
THE 5 SETS OF POINTS AT EACH LOCATION
CORRESPOND TO 4 ROLLS OF S DEG. EFICH.

tA

'%'



IE .-  6.2.x .6

K/D - 0.01. M 0.204

40 SYMBOL RU NO. THETA

+ 158 66.0

x 159 76. 0

30 - 162 79.9 ,4 0

F :160 85.0

L- 0 A 163 90.0 /20/
10k

2i0

11E2 1E3 1E4 1ES

YPLUS

RE - 6.26X 106
D

KID - 0.01. M - 0.204
.: 40

SYrBOL RUN NO. THETA

168 65.0

x 169 76.0
30 162 79.9

160 #S.0

A 163 90.0

20 A,

AL

10 AAA .
AA

AA A
A

00.4 0.6 0.8 .0 1.2

Y/DELtTA... ,',., '.,....,4",.,',. , .,..1 A.,.. 4 A A . .. . -



1-1: IT T 1 .7 -7.- 7 7- -- Fz T T'' - ' - W. -. ;

I I0CA) 9/01 1' 04 WLTA 00cr 114 11
08 0.1 04. 60 .713 0.3's I.11 0.131 0.410 4463.64 0.31) 0.316 4.4)1

NM0 :.11' 6475.1707 6.300 3.S26 0.194 C.492 464( .94 4.37P &.M2 S.19

:1::,.I1 01:0.23 1) 0.40, 3.1 0.399 0.101 470) ., .) 6.476

.19 .61 11.3 .810 .0 3.2):207 0.1: 11 1.0 .71, 0.20 ..2"3

.04 6.061 6716.90 S.,'4 N 037 3.2631) 0217 0.24 1324 4 .,17 a.,, 1.3,7

0.247 :1 :, ::I ::, 3 3

0.2403464 6.1 0.4 3.2 021 .147 561.7? 1.301 0.409 4:172

0.332 ::I' 0 71113' 922. 6 7101 0's172 2.219 0.122 0.593 7447.30 7.90 0.127 4.014

CF# 9.3007.3 2 945 .0 0.32 7110 3 0. 1 2 2.160
0.1':1 1.3 0.41 3.1

U0.3 .2241.43.1 051 .1 0.276 U ' 2:5. 01.,) 0.609, 511,
..'It6 0.731 1101.12 7.087 0.507 1.47 0.28f 0.173 859$.02 N P29 0.622 2.5'7i

.36 0.5 2201.0 902 0.707 2.235 0.371 0.60 1312.31 6113 0.503 2.413
021 0.27::111079 311 0.:0 87 111 0.19 0.61 126.05116.71 0.527 2.229
.30 001 2.90 7.1 .7 3 12 0416 0.1 4.0 1365 11.131 0.70 1.11

0.4 0.770s 1330.77 7.343 NN70 N,, .3 .(01102 223 .2 .2
0.307 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :71 0.2 22.1 01 070 074040 09711:.07 11.21 .73 119

0.402 0.14 10146.021 0.191 0.622 0.719 0.14 0.1 3 057 S293 2.4 2.3
0.0 0 91 103409.14 7.412 0. 30 014 2 0.1462 0.10 10110.103 11.731 0.763 1.249.

0.312 092 210.0 7.712 0.9(130.402 0.46) 0.111 123011 2.30 @.$at 2.011

0.341 it97 31419.1 1.215 0.17 01 0.4 0.947 11)43 1.21, 0.040 2.0

0.311 0.972 114261.00 1.0 .097 0 1.265 0.31 0.11 2217.02 12C.27 1.165 2.
0.401 0.037* 11(33:12 14 0.71, 012 1..127 0 907 1143.36 1 22.11 0.7641 0.413

0.414 0.12 12120 1.2( C.00 7 .7 0.9' 0.T7 121...70 22.261 0.11 01.31
.11 0.112 217 3.90 &.47, 1.00 0.04 0.43( 0.570 216.07 212.34t 0.914 0.2

3. 71 (. 2 10 40 @.1 1. P.012 0 .0 701 1 29 5 1 72. 0 1 . 1 . 7 .

N 0 0.3 30.60.0 0.40 M . 0534 2.17 13.07* .027 3:54133

0.14 0.991 111.4 12 .. 011 0.551 1401.7 11724 0.99. 0.130
0..6112 , S 0 0.,1 1437.1 2.7 1.3 .
0.6329 1C.4 690 .17 .4 7 0.124 11224 2.10 7,0.4

0.40 091 3M 11 8.57 .69 03220.62 0.91 23.142 12.911 6121 0.01.
7 49.8 .2 .11 0250.1 0.947 10034.12 12.2(3 0.13C 0.06f

NN19 :0"2)1 390.6 .032 0.571 0.3694 0.191 .255321370,19179 0.9 0..002

#.SOS 0.431 0511 0.63 .29 .40..24 0.4 2736.3 . 21 14.40S
0.21 6.44 423.3 7.07 0.00 83420.-2 1 0.344 290071 71 0211.2

9.52( 0.402 10.4 S.310 1 .02 0.026 0.2 0.304 237.14 12 0.237 N4.1s

0.242 0.473 4170.03417.2481 012 0.001. 0. 0.0 2 1.J60 0.019 0.39 13(7

0.210 ~ ~ ~ ~ ~ ~ ~ ~ I 0.s6 1020 7.111 0.30 .1 .1 .9 479 .0 .1's 11
6.257 ~ ~ ~ ~ ~ U3 3.02111 .(2 831 718.027 .2 421 .271 .371.2

3.26 0.24 167.4 0.19 .332 7.31 6.03 .621 379.71 .47 .13 2.1

0.32 0.4 1978 042 042 .910.1 0.417 4S031.37 1,20 0.137 10.01)

6.306 0.9 0.3 9.00 0.449 U~ 4.204 0.321 001 47.0 11.1 0.407I DOE?

0.32 0.16 464.2 0101 0.471 2131 0.312 42 .44 11.39 .21 1.
030 0.634 6773.94 S.761 0.6 .9 .5 .13 41.2 2.9 0.439 10.892

0.14 N.", 71022021 011 019020 019 4911.20 12.01 0.24 4.901
0.0 9.70) 714.30 2 0.17 4.19030 010 12.62.1 .3 .4

0.40 0.40 0102.70 11.327 2 04 .990 0.430 0.431 2171.22 14.310 0.2017 .472
:.:.10 016.7 1 31. 0.0 6.00 0.24 0.301 1273.67 11.0 0.255 M.o74

0.2 0.79 1092 2220 .6)7 3:113 0.44 0.7427 010.74 10.202 0.271 4.69
0.41 .1 07.2 1.00 006 299 0.44 8.74.9 6021.1 100 3.01221.10"

t.0.414 0.6(1 9539.4: 71.3 0.1:3 .7 0.244 N 1 3027 1 3.213 0.40' '::.3
0.10 0.30 121.00 114 0 181 0.202 0.042 7214.2 7.721 0.72 13 .)

0.2149 0.2 110.16 24.244 0.600' 1.02 0.240 0.317 8214.19 19.46 0.709 2.602

0.11 .3 17.90 IN0 0.940 37 0:2111 ::111 9442.51 200 0.02 19
0.1034 0.90 191.19 M1.20. 101 0.0 0.2 .1 3410 21.22 1.310 29.121
0.22 0.594 11132 4 3 . 00 .02 0 .009 0.3401 0.4 9021.314 12.12! 0.39 2 .113
0.21 0.97 2102.79 .77 211 0 1.08) 0.314 0.316 6.9872 235(.72 2.61 .47 61.047
0.761 0.994 211.20.0 .106 2.44 1 4 6.123 0.70 017 410. .72 0 .407 1 .212

0.2 .1 440 951 04, 5090.339 0.931 42 4420 1.2.40 0.432 (.9

0.0 13 t.b 3 :1.0.62 0.990 1219.221 .30 O.0L .0.2
3.34 0.,92 

11222.7 ::221.0 
4 1. 0

6.0 010 12.6 2132 .8, M S0.40 0.99) 5219.31 14.171 2.59 : '0.12o
6.1 070 38.1 2.63 1.0 3460.395 0 .901 1173.7.1 2.6160 1.112 0.012
0.2 .16 0241 195 .22 3440.490 .190 12143 .10 SM 2. 1 .12 6.S71

9 3 1326 321:0.0202.7 0. 99 12440.1 21.51 210 .11 0. 020

N'6 .5 14, 301 .0 .9 .2 .70 0S-5 1.9 os 4 1
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OWN 163 Slup 342

T0ten) 9tl. V4 04 T/OflTA v0100 I 4MR) V/01 14 po 3/KLTA VVmr

0.205 0.30) 193;.64 7.72) 0.377 2.678 0.417 0.16C 651.99 25.56-1 0.232 355.075
0.365 6.242 2035.61 7.117 *.)If 22.213 0.470 0.340 747.23 30.545 6.242 164.9
0.314 0.243 2041.10 7.735 0.29, 21.666 0.S34 0.225 0017 43.030 0.262 343.451
C.214 6.246 2170.01 7.311 0.2CC 22.064 0.552 .7)31 0(2.33 40.052 6.200 344.004
6.210 0.273 2223.55 11.031 0.20! 23.310 0.596 0.233 037.87 20.5(7 0.200 145.895
0.224 6.22) 3273.04 9.554 0.210 2244 0.42t 0.24C 077.39 44.516 0.317 340.944

0.34 621 27.0 000 . 0022. ~ 0.674 6.307 105;,79 S1.917 0.242 320.54,
0.344. 6.303 3470.07 '.1'3 0.220 231.089 0.74C' 0.314 1150.07 $1.151 0.37S 327.330
C .250 0.246 2530.41 7.263 0.234 22.300 0.760 0.354 1233.37 05.65. 0.400 13900
9.2(7 0.323 21C.0! 9.444 0.25C. 19.937 0.045 0.413 3324 .f3 76.572 0.430 360.t00
0.273 0.274 2702.34 0.007 0.255 23.344 0.197 0.420 34(02.00 81.32! 0.455 104.337
9.253 0.202 2061.00l 0.503 0.274 2.09 0.171 0.002 21.02 93.012 0.495 92.445

6.304 0.14f 305(.79 3C.147 0.206 10.233 3.040 0.S507 3424.23 303.232 0.527 12.3
0.323 0.34? 322U.91 10.223 0.3C2 10.301 1.300 CAN2 17:7.43 132S.073 0.513 10.30$

1 41 0.0 345.3 3:1: .4137 0.3 37.S43 1.307 a0.604 3001.24 129.10 0.412 51.359
N.36 032 343.13 11.17 .331 3t.313 1.204 0.7!5 2023.6(134C.737 0.654 44.724

-0.392 6.43) 3049.05 1.375 0.3S7 37.026 2.433 0.034 2231.321 154.740 0.72S 3V,723
0.415 0.452 4202.70 13.270 0.360 U1.325 3.54c 0.000 ;417.73 366.71. 0.703 30.470

&.4 .Sit 4!22.63 35.323 0.434 2 4.3f 1 .191 C.54! 21102.C2 1711.320 0.142 3C.152
c.7 .53F 4572 003 047 3.550 3.70, 1.0:, 20011 0 170.3(2 1:.000 1:.260

1" 0.56 073 513,4.14 I 3.43 0.) I; .5I(i 3. 4 0. 2t,02 20 230 6.1 3.2
0.531 9.01 5420.23 17.06 0.502, 13.533 2.072 0.040 310.10S W42.400 1.000 2.000
0.57. 0.43C 5773.9" 20.4ps 0.523 10.722 2.0tt 0.0$4 3233 .35 364.43( 1.060 3.02C
9.6t0 0.612 000,l .0 .04 6.5C2 6.3?7 2.247 t.957 2351.24 144.07S 1.09P 0.583
0.73) 0.3 4427.53 34,.S4* C.502 6.4!3 2.305 0.000 W00.45 300 .334 1.314 0.32C r
&.640 0.75C 6771.02 2;.C-.1 0.32! 7.343 2.3011 0.00 3727.4) 161.32C 1.20$ 0.141
012 070 71.7 3.7 6.5 .2 2.47& 3.800 3050.30 300.431 3.351 0.024

0:711 0.07: 1140.30 24:."3 0.7 5 3.3:32

N.01 0.0411 All0.1 3C707 .0 174
0.03 0.04 60.00 22.232 0.7-02 3.3340
1..024 0.92 1 31 f-,.30 21.23; 0.051 2.472
3.073 0.902 304.9t 27-22 615f 1.279

1.123 0.994 213210.77 26.240 3.011 0.320
1.370 0.990 13002.2 20.374 2.103 0.025

AC



PBX 6.4932+01 7.986E+02 3.3902401
RON 164 165 166
51 2.071E+06 2.092E+06 2.084E406
K 2.036E-01 2.042E-02 2.053E-01
K/D 1.000E-02 1.000E-02 1.000E-02
al 7.047E402 7.086E.01 7.125E402
OR 1.074E+02 1.205E.02 2.055E+02
NV 1.00-05 2.070E-05 1.060E-05
NESID 4.600E-03 3.3002-03 1.4602-02
TIN? 1.913E-01 2.963E-01 1.887E-01
TNAX 3.513E-01 5.062E-01 7.755E-01
pi 5.070z-01 2.006E.00 6.720E400
we' 1.3532.0l12.730E.02 2.4882.02
R+ 3.300E+03 2.840E+03 7.400E+02
DILTA 4.505E-01 6.447E-01 9.796E-01
c? 5.080E-02 2.540E-02 2.500E-03
V. 1.223E+01 6.227Z.00 2.527E.00
DEL' 7.490E-02 1.660E-01 3.484E-01
tUITA 5.250E-02 8.910E-02 1.3992.-01
a 1.427E+00 1.863E+00 2.4912400
MEITA 5.240E+03 9.190E.03 2.3702E04
ZRTA -1.0182-01 5.954E-01 9.9062+00

0 RE0  2.06:X 10

.6KID 0.01 . M1- 0.205

SYPN90L RVNr NO. TH4ETA

+ 164 64.9

* 16 90.0
COLES' C0MRELATION

.2 I
0.

0.0 0.2 0.4 0.6 0.8 1.0 1.2

DISTANCE (CM)



so

fto- 2.oX 106

K/D - 0.01. M - 0.205

40 - IYBOL RUN NO. THETA 1
+. 164 64.9

30. x 165 79.8
30 166 90.0

02

M 20

10

M~ 1 E2 I E3 1E4 IES

YPLUS

Me- 2.0r.X 106

K/D - 0.01, M' - 0.20S

70 . SYmBOL RUN NO. THETA 1
+ 164 64.9

30 x 166 79.8

20 0

Ui 0
10"x" , " J"

" " XX X II
4t0.+0++Xxxv tI

0 +"

0.0 0.2 0.4 0.6 0.8 1.0 1.2

Y/DELTA



! , , I ! I - *. . . . . -... . .- rr' " - ' ' "

I
SON 164 RUN 165

T 1(CN) 0/03 14 04 Y/DELTA DEF (CH) U/03 14 U+ 1/DELTA DDE"

0.191 0.631 1939.21 6.035 0.425 3.529 0.196 0.393 1242.55 6.976 0.305 10.773
0.196 0.636 2042.05 6.085 0.436 3.479 0.199 0.421 1157.33 7.465 0.306 10.284
0.204 0.647 2121.30 6.190 0.453 3.374 0.209 0.432 1216.45 7.663 0.324 10.086
.0.209 0.658 2174.13 6.292 0.464 3.272 0.211 0.441 1260.79 7.635 0.336 5.914
.0.214 0.669 2226.97 6.403 0.475 3.362 0.227 0.454 1319.91 8.060 0.352 9.688
0.227 0.683 2359.05 6.579 0.503 2.985 0.234 0.468 1364.26 8.305 0.364 9.443
0.234 0.707 2438.31 6.760 0.520 2.804 0.245 0.503 1423.38 8.922 0.379 8.826
0.242 0.730 2517.56 6.961 0.537 2.584 0.257 0.506 1497.28 8.976 0.399 8.772

w 0.250 0.747 2596.81 7.146 0.554 2.416 0.265 0.521 1541.62 9.244 0.412 8.505
0.265 0.775 2755.31 7.412 0.588 2.153 0.273 0.546 1585.97 9.690 0.423 6.059
0.285 0.803 2966.65 7.682 0.633 1.882 0.290 0.551 1689.43 9.778 0.450 7.971
0.300 0.830 3125.15 7.934 0.667 1.630 0.303 0.593 1763.33 10.527 0.470 7.222
0.321 0.864 3336.49 0.261 0.712 1.303 0.313 0.623 1822.46 11.059 0.486 6.690
0.339 0.890 3521.41 8.508 0.752 1.057 0.336 0.650 1955.48 12.533 0.521 6.216
0.351 0.912 3653.50 8.720 0.780 0.844 0.351 0.681 2044.17 12.096 0.545 5.653
0.372 0.937 3964.63 6.956 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 k
0.405 0.972 4206.26 9.292 0.698 0.272 0.415 0.785 2413.68 13.930 0.643 3.818
0.422 0.980 4393.16 9.375 0.938 0.189 0.430 0.811 2502.37 14.389 0.667 3.360
0.440 0.991 4578.10 9.478 0.977 0.086 0.453 0.851 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 15.626 0.750 2.123
'0.488 1.000 5060.02 9.561 1.084 0.004 0.506 0.909 2945.79 16.136 0.765 1.612

0.544 0.949 3167.50 16.840 0.844 0.909
0.585 0.982 3403.99 17.421 0.907 0.328
0.621 0.992 3620.92 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

1(CH) U/GE 1+ 0+ Y/DELTA ODE

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 31.756
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 0.240 564.16 10.021 0.255 31.743
0.260 0.254 607.93 10.592 0.265 31.172
0.270 0.298 631.70 12.445 0.276 29.318
0.293 0.321 685.19 13.416 0.299 28.348
0.318 0.323 744.62 13.491 0.325 28.273
0.346 0.355 809.99 14.842 0.353 26.922
0.379 0.415 87.24 17.316 0.387 24.448
0.410 0.462 958.55 19.303 0.413 22.461
0.433 0.495 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 1439.91 31.158 0.628 10.606
0.656 0.791 1534.99 33.036 0.670 8.726
0.679 0.798 1586.47 33.325 0.693 8.439
0.717 0.856 1677.61 35.755 0.732 6.009
0.750 0.873 1754.87 36.440 0.766 5.324
0.775 0.904 12814.29 37.737 0.792 4.027
0.806 0.922 1885.61 39.509 0.923 3.255
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 40.596 0.929 1.265
0.953 0.983 2230.28 41.062 0.973 0.703
0.994 0.991 2325.36 41.386 1.015 0.376
1.050 0.996 245(.10 41.609 1.072 0.155
1.108 0.999 2592.76 41.736 1.131 0.028

•% .

I

V -- -. d..-. .. l.



11 6.5003Z01 7.9993.01 0.0054.01RON 167 168 169
JlU 2.0819+06 2.1255 +06 2.1025 +06K 5.P905-02 6.040Z-02 S.940Z-02

,/0 1.000,-02 1.000E-02 1.000E-02
01 2.078,301 2.077E-01 2.0423.01
3 3.207t+01 3.2573.01 3.0382+01
so 3.160Z-06 3.090-06 3.070,-06
.I8D 6.2003-03 1.4503-02 1.400t-02IIIIN 1.6136E-01 2.887Z-01 1.8625 -01
IIU 3.7163-01 4.9615-01 7.4243-01p-iP 4.8881[-01 1.407E+00 4.7445 00go* 1.3615 01 1.753.401 1.5563+01
R* | 3.400Z+03 2.240Z+03 9.7502+ 02DBLTA 4.428-01 6.65SE-01 9.6103-01
C3 5.350 -02 2.210-02 4.305"-03

0* 3.399.00 2.185".00 3.470"-01
ML 7.4609-02 1.6113-01 3.2413-01
2E3TA 5.2303-02 9.0001-02 1.4013-01
I 1.423".00 1.7902,00 2.313t.00IMZTA~ 5.3009+,03 9).470Z+*03 1.39!0t+04
M A -9.6019-02 4.0785"-01 6.298t+00

.8

RED- 2.lIx 10

K/D - 0.01. h - 0.059
.- 6

.6 SYIBOL RUN NO. THETA

w + 167 ss.0
" X I8 79.9

4 169 90.0
.. COLES CORRELATION

.2

0.0 0.2 0.4 0.6 0.8 1.0 1.2

DISTANCE (CM)

.L '. .",.''""''''"""" ...0", *" . :"""".""" '.." ."" ' '."; ' ' ".."- "..". .[.".-. .".) .'



so

RE6 - 2.11X 10

K/0 - 0.01. M - O.OS9

40 -YMOL RUN NO. THETA

S 167 65.0

x lee 79.9

30- * 1S9 90.0 '
Io , ino /'CL /

20

10E

1E1 1E2 E3 E4 1ES
(:. YPLUS

REQ- 2.11X OIi

400

SYMBOL RUN NO. THETA

+ 167 65.0 I

30 169 90.0

1 0
- ]2

Baa

"4 " 0 /000 10 0

I a am.

Y/DELTA

-... .... .. .. ... ... .. .- .- .- ..- .. . -. -.. ,.- ,,.- .-. . - .- - - -. ,-. -.p



4)-

"IMA 167 3eON 166

T(CN) D/UE T+ 7/DETA DDZF T(CM) D/oE V# D4 7/DELTA UDE?

.104 0.631 1975.55 S.950 0.415 3.484 0.189 0.429 1334.55 6.398 0.283 S.506• 6.196 0.637 2112.17 6.008 0.443 3.426 0.194 0.413 1370.47 6.159 0.291 8.746
,0.204 0.660 2194.14 6.228 0.461 3.205 0.199 0.445 1406.40 6.626 0.299 8.279
0.209 0.672 2248.71 6.340 0.472 3.093 0.207 0.433 1460.29 6.461 0.310 8.444
0.214 0.662 2303.44 6.433 0.484 3.001 0.217 0.479 1532.13 7.141 0.325 7.764
0.324 0.695 2412.73 6.560 0.507 2.873 0.224 0.470 1586.01 7.000 0.337 7.905
-0.232 0.711 2494.71 6.705 0.524 2.729 0.234 0.506 1657.86 7.535 0.352 7.370
-0.240 0.720 2576.68 6.790 0.541 2.644 0.250 0.530 1765.63 7.904 0.375 7.001
0.250 0.742 2685.98 7.003 0.564 2.431 0.265 0.512 1673.40 7.633 0.398 7.272
0.257 0.761 2767.95 7.182 0.581 2.251 0.280 0.561 1981.17 8.359 0.421 6.547F 0.367 0.784 2877.25 7.399 r.604 2.035 0.300 0.607 2124.86 9.042 0.451 5.862
0.2W 0.007 3013.87 7.617 0.633 1.117 0.323 0.635 2286.52 9.465 0.486 5.440
0.293 0.827 3150.49 7.103 0.661 1.630 0.344 0.688 2430.21 10.255 0.516 4.650
0.308 0.052 3314.44 8.037 0.696 1.396 0.372 0.725 2627.79 10.810 0.558 4.095
0.323 0.873 3478.38 1.240 0.730 1.194 0.400 0.761 2825.37 11.343 0.600 3.562
0.336 0.897 3615.00 8.464 0.759 0.970 0.420 0.606 2969.06 12.044 0.631 2.61"
0.346 0.912 3724.30 6.602 0.782 0.831 0.455 0.853 3220.53 12.710 0.684 2.195
0.361 0.929 3863.25 8.766 0.816 0.668 0.496 0.898 3507.91 13.378 0.745 1.527
0.372 0.947 3997.54 8.931 0.839 0.502 0.544 0.948 3849.18 14.124 0.818 0.781
0.392 0.965 4216.14 9.101 0.885 0.332 0.610 0.990 4316.19 14.752 0.917 0.152

S-0.407 0.974 4360.08 9.188 0.920 0.245 0.661 0.998 4675.42 14.874 0.993 0.030
-0.430 0.966 4626.00 9.306 0.971 0.128
-O.4SO 0.997 4644.60 9.405 1.017 0.0266.473 0.998 5090.52 9.413 1.069 0.021
0.499 1.000 5343.76 9.429 1.126 0.005
0.547 1.000 5052.92 9.431 1.235 9.003

RUN 169

item) D/VE 74 U4 /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 8.226 0.210 23.854
0.217 o 0.240 668.34 7.698 0.225 24.382
0.227 0.266 699.68 6.525 0.236 23.556
0.240 0.276 739.35 8.659 0.249 23.221
0.255 0.300 785.86 9.622 0.265 22.456
0.275 0.328 843.54 10.514 0.286 21.566
0.238 0.323 87.72 10.359 0.299 21.721 ,
0.311 0.365 958.23 11.722 0.323 20.358
0.334 0.382 1028.75 12.257 0.347 19.823
0.354 0.395 1091.43 12.672 0.369 19.409
0.382 0.457 1177.62 14.651 0.397 27.430
0.407 0.462 1255.97 14.923 0.424 17.258
0.438 0.540 1349.99 17.318 .0.455 14.762
0.473 0.568 1459.60 16.209 0.492 13.871
0.466 0.610 1498.36 19.573 0.506 12.507
0.509 0.619 1569.37 19.825 0.529 12.256
0.549 0.657 1694.74 21.090 0.572 10.990
0.535 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 0.640 2094.33 26.932 0.706 5.149
0.709 0.857 2188.35 27.489 0.738 4.592
0.742 0.891 2290.20 29.5B4 0.773 3.497
0.775 0.917 2392.06 29.420 0.807 2.660
0.803 0.943 2478.25 30.243 0.936 1.83
0.634 0.955 2572.27 30.623 0.866 1.457
0.159 0.970 2650.62 32.123 0.894 0.958
0.887 0.971 2736.31 31.165 0.923 0.915
0.925 0.986 2854.33 31.645 0.963 0.435
0.956 0.991 2943.35 31.777 0.995 0.304
0.934 0.995 3034.54 31.928 1.024 0.153
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