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ABSTRACT

A test was conducted in the Aerodynamic Wind Tunnel (4T) of
the Propulsion Wind Tunnel Facility to determine the aerodynamic
characteristics of the AGARD Model B calibration model at Mach
numbers from 0.2 to 1.0 for angles of attack from -4 to +24 deg.
The tunnel blockage of the model at zero angle of attack was 0. 15
percent. The data showed no evidence of tunnel interference and
are considered to be interference free. The data agreed with
other published data obtained at Mach numbers above 0.7. The
curves of lift coefficient and pitching moment were found to be
nonlinear near zero lift at Mach numbers below 1.0. Therefore,
the lift curve slope and the neutral-point location should be used
with caution when comparing data.
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SECTION |
INTRODUCTION

An internationally adopted standard model consisting of a fuselage
and wing and designated by the AGARD Wind Tunnel Group as Model B
has been used as a standard of comparison between wind tunnels to
verify the capabilities of the various wind tunnels to provide accurate
test information in the transonic Mach number range. The model has
been tested in a number of different wind tunnels (Ref. 1) at Mach
numbers above 0, 70; however, data have not been obtained at Mach
numbers below 0. 70 or at angles of attack above 12 deg. Therefore,
the present investigation was conducted in the Aerodynamic Wind
Tunnel (4T) for the purpose of extending the Mach number and angle-
of -attack range of the aerodynamic characteristics of the AGARD
‘Model B. Six-component aerodynamic force and moment data were
obtained at Mach numbers of 0. 20 to 1.0 at model angles of attack
from -4 to 24 deg.

SECTION 1II
APPARATUS

2.1 TUNNEL 4T DESCRIPTION

The Aerodynamic Wind Tunnel (4T) is located within the quadrangle
of the Propulsion Wind Tunnel (16S) as shown in Fig. 1, Appendix I.
Tunnel 4T is a closed-loop, continuous flow tunnel with a Mach number
range of 0.1 to 1.3, a stagnation pressure range from 300 to 1700 psfa,
and a stagnation temperature range from 80 tol130°F. The test section
is' equipped with variable porosity walls with an available porosity range
from 0- to 10-percent open area. The removal of air through the per-
forated walls is normally accomplished with a single plenum evacuation
system (PES) machine pumping on a plenum chamber surrounding the
test section; however, this PES machine was out of service at the time
this test was run, and plenum pumping was accomplished by diffuser
flap suction. The maximum Mach number that can be achieved with dif-
fuser flap suction is 1.0. A complete description of Tunnel 4T can be
found in Ref. 2.



AEDC-TR-70-100

2.2 TEST ARTICLE

The AGARD Calibration Model B is an ogive-cylinder with a delta
wing. The specifications for the model are presented in Ref. 3. The
basic dimensions of the model are given in Fig. 2, and the base and
sting details are shown in Fig. 3. Details of the model installation
in Tunnel 4T are shown in Figs., 4 and 5. The tunnel blockage with
the model at zero angle of attack was 0. 15 percent.

2.3 INSTRUMENTATION

Model forces were measured with a six-component, internal,
strain-gage balance. The base pressure was measured by two 5-psi
precision pressure balance transducers referenced to the plenum
static pressure. Location of the two base pressure measurements
is shown in Fig. 3. The dynamic outputs of the balance were monitor-
ed with an oscillograph to prevent overloading of the balance.

SECTION il
TEST DESCRIPTION

3.1 TEST CONDITIONS AND PROCEDURES

Six-component force and moment data were obtained at angles of
attack from -4 to +24 deg at Mach numbers from 0.2 to 1.0. The
angle-of -attack range was reduced at higher Mach numbers to avoid M
exceeding the balance design load limits. The tunnel stagnation pres-
sure was maintained at 3000 psfa and a stagnation temperature of %’m‘éc\
100°F'for all Mach numbers. The resulting Reynolds number varia-
tion with Mach number is presented in Fig. 6. Data were also
obtained at a stagnation pressure of 3700 psfa at a Mach number of
0.40 to check the effects of Reynolds number variation. The differ-
ences between the data obtained at the higher stagnation pressure
and the data obtained at a stagnation pressure of 3000 psfa were less
than the probable error in the aerodynamic coefficients. Therefore,
only data obtained at a stagnation pressure of 3000 psfa are presented
in Appendix I of this report. All data were obtained with natural
transition. The data were obtained with parallel test section walls
get at a porosity of 6 percent at all Mach numbers except for M, = 1.0,
where the porosity was 1,5 percent.
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3.2 PRECISION OF MEASUREMENTS
The uncertainties in the data which can be attributed to instrumenta-
tion errors and data acquisition techniques are presented below. The

uncertainties were determined for a confidence level of 95 percent.

Mach Number

0.2 0.6 1.0
CL,F  $0.0165  $0.0025  #0.0013
Cm 10,0080  #0,0011 0, 0006
Cp,F  #0.0115  #0,0026  0.0021
CD, b $0.0026  0.0008  0.0004
M, 10,002 40,002 0,002
o, deg  0.10 0.10 0.10
SECTION IV
RESULTS

The lift, drag, and pitching-moment characteristics of the AGARD
Model B were obtained at Mach numbers from 0.2 to 1.0 and at angles
of attack from -4 to +24 deg. The force and moment data are present-
ed in Figs. 7 through 9. The data have been corrected for an apparent
flow angularity to make the lift coefficient zero at zero angle of at-
tack. The model was not run inverted to confirm this flow angularity;
however, at Mach numbers from 0.7 to 1.0, the apparent flow angu-
larity agrees with that determined by running another model upright
and inverted (Ref. 4). The flow angularity corrections are presented
in Fig, 10, An attempt was made to obtain data at an angle of attack
of 26 deg; however, the model exhibited severe buffeting at this
angle of attack and data could not be obtained.

The variation of forebody drag coefficient with Mach number at
zero lift coefficient is presented in Fig. 11, Data obtained with the
same model at 0.01-percent blockage (Ref. 5) have been included for
comparison at Mach numbers above 0.7. From this comparison
it may be concluded that there are no significant differences between
the two sets of data.
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The variation of the base drag coefficient with Mach number at
zero lift coefficient is presented in Fig. 12. The data indicate
excellent agreement with the data presented in Ref. 5 except at
M, = 1.0 where the present data show a lower drag coefficient.

The variation of the lift curve slope with Mach number is
presented in Fig. 13. Data from Refs. 1 and 5 are also presented
for comparison at Mach numbers above 0.7. The data from Ref. 1
were obtained by averaging the data from tests in eight different
wind tunnels. The data obtained in the present test agree very well
with the data from Ref. 1; however, the results are quite different
from those reported in Ref. 5. It should be noted that the non-
linearity of the lift curve near zero lift allows considerable vari-
ationh in determining the slope of the lift curve. In Ref. 5, and
many of the tests reported in Ref. 1, data were taken at large
increments of angle of attack and the points faired with a straight
line because the variations were considered to be within the accuracy
of the measurements. Re-examination of the data of some of these
tests revealed that the nonlinearity of the lift curve slope was
probably present; however, insufficient data had been taken to
define the nonlinearity. If the lift coefficients presented in Fig. 7
were faired with a straight line for angles of attack between -4 and
+4 deg, the lift curve slope would show much better agreement with
the data presented in Ref. 5. Therefore, it is concluded that the
differences in lift curve slope between the present data and Ref. 5
are the result of the way the curves are drawn and the accuracy
of the data. .

The variation of the neutral point' with Mach number at zero
lift coefficient is presented in Fig. 14. The data are compared
with curves from Refs. 1 and 5. The neutral point is essentially
invariant with Mach number for Mach numbers below 0.8 and shifts
aft for Mach numbers between 0.8 and 1.0. The present data
agree fairly well with Ref. 1 data; however, marked differences
between the present data and the data of Ref. 5 are shown.

The aerodynamic coefficients are also presented in tabular
form in Table I of Appendix II.
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SECTION Vv
CONCLUSIONS

The following conclusions have been drawn from the results
obtained:

1. The data showed no evidence of tunnel interference.

2. The data showed good agreement with the summary reference
data compiled from data obtained in a number of different
tunnels at Mach numbers above 0.7.

3. The differences between the data obtained in Tunnel 16T
and Tunnel 4T can be attributed to nonlinearities in the
curves of C; and Cy,. These nonlinearities were not
detected in the earlier report because of an insufficient
number of data points at angles of attack between -4
and +4 deg.
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Fig. 1 Location of Tunnel 4T
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N.0406
n.0d4g
0.1276
0.1727
0.2617
0.3681
0.4641
0.5631
0.6566
n.7566
0.8422
0.920d
1.1248
0.7595
0.3656
-G.0077

TABLE | (Continued)

% Cp,F
0.0327 0.023%
0.0292 0nN.06158
N.0z72 n.n11¢é€
n.nzé62 n.,n122
Nn.n2é62 0.0124
0.0280 (0.n14¢
n.0306 n.n171
0.0351 0.0z1¢é
0.0481 £.N240
n.0716 0.0550
000997 ntﬂej_l
N.1368 0.1153
0.1797 0.1573
0.2306 n.2G7¢
n,2b44 0n.25691
0.3469 0.2231
n.4206 0.395¢
0.5015 n.4755
N.2314 0n.2074
n.0707 n.n548&
0.0263 0.0120

Mm = 0.25

25

b
n.oc8¢&
n.Nn137
0.015¢€
N.013¢
n.n13¢&
N.01323
0.013€
n.013%
0.0141
n.n1és%
nD.018€
0.0215
N.0z24
P.0z?¢E
n.0¢r52
0.nz37
N.0256
n.0zé61
N.0z40
n.p160
ND.0144

AEDC-TR-70-100

C
m

n.01z1

n.n0o97

n.0063

n.nps2
-n.0012
-n,0032
-n.0036
-n.0070N
'ﬂ-ﬂ124
-n.0"174
-n.0210
-n.0204
-n.0G240
-0.0253
-“N.0326
-n.N414
-n.0449
-n.0545
-n.i259
-n.0N151

N.0033



AEDC-TR-70-100

a

-0.09
-4,.08
-3.60
-3.0n7
-2.07
-1.56
-1.04
-0.59
-0.05
N.43
0.9b
1.42
2.02
2-50
2.96
3.45
3.94
4,95
6.03
7.94
10.01
12.04
14.02
16.13
18.09
20,12
22.18
24.20
16008
.7.99
-0.09

CL,F

-0.Nn018
'001879
-0.1617
~0.1360
-000892
-0.07290
-0.0453
-0.0284
-0.0040
N.0226
N.0417
0.0646
0.0888
0.1097
0.1310
0.1543
0.1787
0.2280
0.2818
0.3809
0.4800
0.568¢
0.6653
0.7649
0.868¢0
0.9626
1.0373
1.1076
0.7680
0.3811
-0.0018

TABLE | {Continued)

) CD,F
0.0247 0.0134
0.0356 0n.0221
0.0325 n,0191
0.0302 0.0144
0.0272 0.0135
0.0265 0.0137
0.0256 0.0117
0.0z247 0.0113
0.0252 0.0119
0.0250 06.0106
0.0254 0.0121
0.0262 0.0122
0.0271 0.0133
0.0284 0.0141
0.0305 0.0165
0.0323 0.0181
0,0348 o0.0znt
0.0416 0.0282
N.0503 n.p282
0.0726 0n.0564
0.1029 0.0647
0.1391 0.1178
n.,1818 0.1589
0.2337 0.2102
0.2936 0.2691
N.3598 10,3356
0.4268 0.402S
0.4990 0.475%2
0.2341 0.2107
0.0724 0.0558
0.0248 0.0111

M = 0,30

o0

26

CD,b
0.0113
0.0135
0.0134
0.015¢8
0.0137
0.0128&
0.0138
0.0134
0.0134
0.0144
0.01332
0.0140
0.013¢&
0.0142
N.0140
0.0143
N.0140
D.0134
0.0121
0.0162
0.0181
0.0213
0.0226
0.0235
0.0245
0.0236
0.0236
0.0237
0.0232
0.0166
0.0137

C
m

N.0042
n.0140
0.0144
n.0131
0.0100
0.0082
nN.o080
n.0051
0.7"035
.o '.'.]15
-0 -.008
-n.L000
~0.0034
-0.0056
-0.0058
-n.0048
-0.0079
-N.0109
-0.0114
“0.0162
'0-0174
-n.0171
-0.0226
-0.0269
-0.0327
-N.0394
-0.0472
-n.0563
-0.0289p
-0.0154
n.0039



a

'4-01
'3-50
-3.010
~2.449
-1.99
-1.48
-0.98
-0.47
0.03
0.54
1.56
2.05
2.57
3.06
3.548
4,08
5.10
6.10
8.13
10.16
12.18
14.19
16.22
8.13
0.03

CL,F

'0-1579
-n.1582
-0.1362
-0.1160
-0.Nn4895
'0-0681
-0.0446
-0.0200
nN.0010
N.Nz249
0.0691
0.N862
0.1132
0.133¢
0.1589
N.1813
0.2349
0.2781
0.3652
0.488¢%
0.5768
0.6709
N.7746
0.3504
0.0013

TABLE | (Continued)

“p

0.0358
0.0325
N.0303
0.0287
0.n273
0.0263
0.0258
0.N25%0
0.0252
n.0251
0.N263
n.027¢0
n.N286
n,.03n1
0.0322
n.n3ay
0.0423
0.0500
0.0756
0.1057
N.1423
0.1847
0.2372
0.0749
0.0247

M
«

27

CD,F
N.0z10
0.0162
N.0166
n.015%0
N.013¢2
0.0126¢
n.n116
n.0111
n.g11é
n.,0115
0.0130
nN.013¢
N.N153
6.nN170
0.0185
N.0z12
n.0z84
0.0354
0.058¢
N.0t769
N.xz17
N.1€30
0.213¢€
N.0592
0.011¢

0,35

b
n.n14c
0.01323
0.0134
nN.0137
0.0141
0.N134
0.0136
0.013¢%
0.0135
0.0136
N.0134
0.0134
0.0133
0.0131
n.0137
0.013¢
0.013¢%
0.N0145
0.0171
N.0179
0.0z06
0.0z217
0.0236
0.0157
0.0131

AEDC-TR-70-100

Cc
m
n.0zo1
n.o182
n.01448
n.n14%
n.n0138
n.oins8
nN.c101
n.ooge7z
nN.G066
n.ng3¢
n.0011
-0.N01012
-n.0030
-Nn.0p22
-n.0N36
-n.0043
-n.0079
-n.0100
-n.0152
-n.0163
-n.0165
-0.0213
-N.0263
-N.0149
N.0064



AEDC-TR-70-100

a

-0.08
-4,10
-3.55
-3.12
-2.62
-2-11
-1.64
-1.06
-0.56
-0.10
D.44
0.98
1.48
1.98
2.52
2.9
3.56
3.99
5.02
5.93
8.04
10,08
12.20
14.13
16.24
18.2¢
2n.29
22.30)
24.36
16.18
8.n3
-0.08

CL,F
-0.0026
-n.1887
-0.1618%
-0.1415
-0.1180
-0.0927
-0.0736
-0.04748
-0.nz64
-0.0052
0.0216
nN.0438
0.0€61
n.od55
0.1109
N.1340
N.1633
N.1800
0.23%52
n.2e22
0.3662Z
N.4803
n.5616
N.6632
N.7893
n.s8ss
N.9799
1.0587
1.1327
0.7849¢
0.3914
-0.0058

TABLE | (Continued)

“p

t.0251
0.n353
0.03225
0.0305
0.0289
0.n271
N.0266
0.0256
N.0252
0.025%4
0.0255
D.N263
0.0268
0.0275
n.nz84
0.0296
0.0325
N.0346
0.0421
n.N498
0.0750
nN.1051
0.1451
0.2421
¢.3003
0.3674
0.4365
D.5123
0.2395
0.0743
0.0253

M =
o

28

Cp,F

N.N1069
n.0z12
0.0191
N.0170
0.0154
0.0126
0.0126
0.0114
0.N111
0.0121
0.01721
0.0120
n.n13¢
n.013%
0.0147
0.016%
0.0187
n.nzni
0.0z8¢%
n.0252
0.0E990
n.okés
) 1.1239
N.1€57
n.2192
0.2772
N.3434
0.4125
nN.4€74
0.2172
n.0876¢
0.0114

0.40

D, b

0.0143
0.0141
0.0134
0.0135
N.0134
0.0142
0.013¢
nN.0141
N.0141
N.0133
0.0132
0.0143
n.0136
0.0136€
0.0136
N.0137
0.013¢€
D.014¢
0.013¢6
D.014¢
0.0160
n.0187
0.0212
N.0213
0.022$
0.0232
nN.0z41
0.0240
0.0z4¢&
n.Nz22
0.0164
0.0136

Cm

n.cosé
n.p164
nN.0159
n.N147
n.0137
n.0121
n.o101
n.009%4
N.0066
n.Ng45
n.0031
n.0018
n.0004
-n.0018
-n,0036
-n.0042
-n.005¢9
-n.0061
-n,0084
-n,0125
“0.0176
-n,.0182
‘0-0183
-N.N230
-n.N271
-n.N342
-n.0420
“N.0474
“-n.0577
-n.N2¢9
-0.0160
nN.N04y



-0.13
-4.,24
-3.68
"'3016
-2071
-2.17
-1062
-i.14
"0065
-0.15
0036
0.95
1.46
1.95
2.42
2.95
3.48
4.08
4.99
6.Nn6
8.10
10.08
12.14
14.21
16.26
18,29
20.36
22.36
24.44
16.18
8.07
-0013

CL,F

-N.0069
-0.1930
_001678
-0.1454
-N.1219
-0.0962
-0.0736
-0.05008
-0.0303
-0.0092
0.0184
0.0431
N.0642
0.0860
0.1087
0.1359
0.1609
0.1922
0.2429
0.2681
t.4049
0.5614
0.7012
0.8014
0.9009
0.9979
1.0838
1.1549
0.7688
0.4044
-0.0054

TABLE | (Continued)

CD CD,F
0.0260 0.012¢
0.0368 (0.022¢6
0N.0337 0.0192
N.031% 0.0174
0.0296 0.0157
0.nZ83 0.0142
0.0273 0.0134
0.0267 0.0130
0.N262 0.0125
0.N262 n.0127
N.0263 0.0130
0.0272 0.0137
0.0279 0N.0144
0.0287 0n.015¢2
0.0295 0.0158&
0.0308 0.0171
0.0331 0.0186
0.0366 0.022¢€
0.0432 n.0z8€
0.0527 0.028¢
N.0773 0N.0612
0.1081 0.0t92
0.1450 _0.1245
N.1929 0.1716
0.2465 (.2245
0.3076 0.2t51
0.3770 0.3535
0.4496 0.4253
0.5251 0.5000
0.2442 0.2220
0.0766 0.0601
0.0254 ¢.0120

M = 0,50

o0

29

“p,b

n.0132
0.0141
0.0142
N.n141
n.013%
0.01440
D.0136%
0.0137
0.0137
0.0135
0.0132
0.0134
n.0135
0.0135
0.0137
0n.0137
D.0141
0.0139
0.0144
0.0147
0.0160
0.0n190
0.0z0°
0.0212
n.0z21
0.0225
0.0234
0.0243
0.0251
0.0223
0.016%
0.0134

AEDC-TR-70-100

C
m

N.0065
n.0166
n.0157
Nn.n144
n.0136
n.0123
n.01z1
0.0097
n.N075
n.onsy
nN.0033
n.0o015
n.0011
~n.0009
-0.0020
-n.0043
-n.00%1
-0.0077
-0.0099
-n.0133
-n.0200
-n.N208
-0.0191
-N.0251
-0.0308
“-N.0363
-N.0433
-0.0522
-N.0594
~-n.0304
-N0.0193
n.0058



AEDC-TR-70-100

a

-4041
-3.88
-3.,35
-2087
-2.32
-1-85
=1.37
-0080
-0.31
0.22
0.75
1.26
1.73
2.25
2.81
3.34
3.84
4,85
5.86
7092
10.03
12,11
14.15
16.23
18,29
20.39
16.24
7.96
=0.30

CL,F
-0.2089
-0.1810
-0.1567
‘001310
-001061
-0.0826
-0.0620
-000352
-0.0146
0.0102
0.0338
0.079¢0
n.1039
0.1335
0.1618
N.1€75
0.2546
0.4048
N.5174
0.6042
0.7124
0.8189
0.9170
1.0215
0.8191
0.4094
=0.0140

TABLE | (Continued)

C

C

D D,F
0.0394 0.0241
0.0359 0.0z12
0.0335 0.0186
0.0312 0.0164
0.0296 0.0146
0.0283 n.0138
0.0278 0.0132
0.0273 o0.017€
0.0271 0.012¢€
0.0271 0.012%
0.0277 Nn.0135
0.0284 0.0141
0.0291 0.0146
0.0303 0.0164
0.0322 0n.0178
0.0344 0.0200
0.0368 0.0220
0.0440 0.0287
0.0526 0.0275
0.0773 0.0604
0.1104 0.0507
0.1483 0.1270
0.1563 0.17432
0.2526 0.2304
0.3147 0.2$07
0.3881 0.3641
0.2525 0.2297
0.0779 0.0606
0.0268 0.0125

M = 0.60

[}
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“p,b

0.015z2
0.014¢€
0.0146
0.0147
0.0147
0.0144
0.014%
0.0145
0.014¢
0.0143
0.0143
N.01423
0.0142
0.0139
0.0143
0.014¢%
0.014¢€
0.0153
0.0151
0.0166
0.0197
0.0213
0.0220
0.0z22
0.0239
0.0240
0.0z22¢%
0.0173
N.0143

C
m

0.0187
n.0164
n.0158
n.0141
N.0120
0.0110
N.N100
n.0080
0.0063
n.oo37
n.Q0o18
n.0005
-0.0003
-0.0025
-0.0045
-N.0063
-0.0082
-0.0110
-0.0148
-n.0226
-N.0229
-n.0215
-n.0287
“n.0343
-n.0411
-N.0483
“N.0336
-n.0222
n.0064



a CL,F
-4.45 -0.2170
-3.90 '0-1686
'-3045 -001655
-2085 -0-1356
~2.40 -0.1126
-1.848 -0.n857
=1.37 -0.0609
-0081 -000362
-0029 -0-0125

0.22 0.0105
0.80 0.0374
1.27 0.0586
1.81 0.085¢8
2.28 0.11172
2.81 0.1414
3.33 0.1685
3.89 0.1981
4,87 0.2504
5.98 0.3132
7.97 0.4235
10.08 0.5378
12.17 0.6389
14,24 0.7328
16,38 0.8459
18,48 0.9460
20.61 1.0457
16,36 0.8443
8.03 0.4266
-0030 -000131

TABLE | {Continued)

C

C

D D,F
0.0398 0n.0Z50
0.0364 0n.0214
0.0339 0.0188
0.0313 0.0164
0.0297 0.0151
0.0284 0.0137
0.0274 0.0126
0.0271 0.012%8
0.0269 0.0127
0.0270 0.012¢
0.0276 0.01332
0.0282 0n.0n13¢%
0.0291 0.0147
0.0305 0.0161
0.0324 0.0176
0.0346 0.020%
0.0375 0.022¢
0.0444 (0.0293
0.0548 0.0393
0.0801 0.0€62¢
0.1153 0.0655
0.1560 0.1247
0.2027 0.1804
0.2630 0.2395
0.3285 0.3043
0.4028 0n.3776
0.2623 0n.238¢%
n.0E10 N.0632
0.0269 0.012¢€

M = 0,70

- -
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b
0.0148
0.0150
0.0151
0.0146
0.014¢
0.0146
0.014%
0.0143
0.014¢z
0.014¢%
0.0142
0.0142
0.014¢%
0.0144
0.0145
0.014¢
0.0147
0.0151
0.015¢%
0.0175
0.019¢t
0.0213
0.0223
0.0235
0.024¢2
0.0z246
0.023%
0.017¢&
0.0143

AEDC-TR-70-100

C
m

n.0209
n.0190
n.0170
0.0157
0.0132
n.0116
n.0094
n.co75
nN.0059
n.0039
N.0015
-n.0002
-N.0023
-n.0046
-0.0065
~N.N083
-n.0104
-Nn.0141
'0-018&
-0.0270
-0.0319
-N.0331
-p.0345
-0.0415
-n.0498
-n.0606
-n.N416
-n.0276
nN.005%



AEDC-TR-70-100

a

-4,448
-3.92
-3+43
-2.48
-2.37
-1.81
-1.31
-0.88
-0,28
0.22
0.72
1.28
1.890
2.31
2.85
3.31
3.85
4.97
6.00
8.n7
10.14
12.23
14.37
16.52
16.56
8.05
-0.31

°L,F
-0.2309
-0.1999
-001738
-0.1432
-0.1164
-010655
“D.0€13
-0.N414
'0-0132
0.0106
t.n352
n.0617
n.g899
0.1195
0.1481
0.1741
N.2043
0.2668
0.3276
0.4492
0.5670
0.6743
0.7677
n.8747
0.9702
0.4495
-0.0143

TABLE { {(Continued)

“p

n.0421
0.0354
0.0328
0.0308
0.0294
N.0285
0.0282
0.0280
n.0280
0.0285
0.0292
0.0303
0.0318
0.0339
N.0361
0.0391
0.0473
0.0577
0.n859
0.1226
0.1657
0.2154
0.2760
0.3406
0.0b57
0.0278

32

p,F
n.0z64
0.0227
0.0201
0.0177
0.0156
0.0144
0.0136
0.0133
0.0132
0.0132
0.0137
0.0144
n.0155
0.0170
0.0190
0.0210
0.0z236
0.0316
0.0414
0.0€76
0.1022
0.1438
0.1522
0.2516
0.3154
0.0671
0.0126

0.80

“p,b
0.0157
0.0156
N.0154
0.0151
0.0152
0.0150
N.0146
0.0146
0.0148
0.014¢8
0.0148
N.0148
0.0148
0.0148
0.0146
0.0150
0.0152
0.0157
0.0163
N.0182
0.0204
0.0216
n.Nz32
0.0244
0.0252
0.0186
0.0150

C
m
n.0238
n.0208
n.GC189
N.0165
N.0136
n.0io07z
n.co91
n.0071
n.005¢
0.0030
a6.0010
-0.06020
-0.0044
-n.0070
-n.0100
-n-0116
-N.0137
-n.D189
-N.0251
-0.0363
-0.0444
-n.n468
-n.0487
-N.N554
-0.0675
-N.0372
n.0046



a

'4-54
~3.97
-3,43
-2+:94
-2.45
'1-89
-1038
-0.83
'0.30
0.20
0.75
1.34
1-81
2.30
2.84
3.308
3.90
4.96
6.05
7-06
8.13
10.26
12.36
14.49
16.59
18,65
8.12
-0.32

CL,F
-0.2505
-0-2178
'0-1563
-0.1564
-0.1273
-010963
-0.0684
-0.0414
-0.0151

0.0095
N.037b
n.0682
0.0965
N.1264
0.1586
0.1862
0.2194
0.2835
06.3533
0.4182
0.4851
0.6113
nN.7297
0.7956
0.9151
n.9881
0.4875
-0.0152

TABLE | (Continued)

) Cp,F
0.0445 00,0285
N.0402 0.0Z244
N.0367 0.0210
0.0341 0.0184
0.0318 0D.016%Z
0.0300 0.0145
0.0290 0.0135
0.0284 0.0131
0.0282 0n.0131
0.0282 0.0132
0.N288 0.013¢€
N.0296 0.0145
0.0308 0.0156
0.0324 0.0166
N.0348 0.0192
0.0376 0.0216
0.0408 0.0250
0.0494 D0.0230
0.0614 0.0444
0.0753 0.0%574
0.0927 0.0734
0.1332 0.1121
0.1813 10,1583
0.2265 0.2025
0.2914 0.2661
0.3500 0.3235
0.0929 0.0737
0.0282 o0.0128

M = 0,90

o0
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p,b
0.0160
N.015¢
0.0157
0.015¢6
0.0155
0.015¢
0.0155
N.0153
0.0151
D.0150
0.015%
0.01572
0.0157
N.015%
0.0156
0.0157
0.0158
0.0164
0.0170
0.017%
0.0192
0.0z21¢2
0.0230
0.0z40
0.NESZ
0.0265
0.0193
0.0153

AEDC-TR-70-100

C
m

nN.0304
0.0266
0.0232
0.0198
n.0164
n.n131
N.0095
N.0071
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