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ADSTEAGT 

A variable sweep fighter configuration with the wing in the 22° 

sweep position having leading edge slats and trailing edge flaps on the 

outboard panels was tested at a Mach number of 0.15. The angle of attack 

range was o0 to 50° and the sideslip angle range was -20° to 20°. Pitch, 

roll, and yaw control effectiveness were studied as well as the effects 

of spoilers. The data are presented without analysis in order to 

expedite publication • 
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INTRODUCTION 

To support research being performed in the Langley differential 

maneuvering simulator, for a number of years NASA has conducted 

extens:Llre experimental studies of selected configurations over both a 

large angle of attack range and a large sideslip angle range. These 

studies provide realistic stability and control data for a large m1.cttrix 

of test conditions. In addition to providing simulator inputs, these 

data are used in research into the design of aircraft stability 

augmentation systems. 

The present study adds a variable sweep fighter configu.ration to 

this data base. The study was conducted in the Langley 7- by lO~foot 

high speed tunnel at a Mach number of O .15. The angle of at tack range 

was from o0 to 50° and the sidesli:p angle range was from -20° to 20°. 

Pitch, roll~ and yaw control effectiveness were studied as well as the 

effects of spoilers for the configuration with the wing in the 22° sweep 

position having leading edge slats and trailing edge flaps on the outboard 

panels, The data a.re presented without analysis in order to expedite 

publication • 
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E32:.1vJBOLS 

The International System of Uni ts, with the U.S. Customaxy Units 

presented in parenthesis, is used for the physical. quantities in this 

report" ( See reference l. ) . Measurements and calculations were made in ·• 

the U. S _ Customary Uni ts" The data presented in this report are referred 

to both the body a.xis and stability axis systems. • 

'The reference center :for moments is shown in Figure 1. '.I'he reference 

dimensions are based on the wj_ng in tbc 20° sweep reference :position. 

Symbols in parenti:1esis are used j_n '.L'able II. 

b 

C 

c1 ( CL(SA)) 

C (c·, (o•\'1 D .U c)I,; 1 

( CPM(BA)) 

Ct ( CRM(SA)) 

( CRivl(BA)) 

WJ.·ng ,_,'e.:f'er·e-n,··e· ~p·an 7 °')2 m (48 7 i··"c'"'·es\ ... -'-...... I.'.:•_ ~ ~,:.,S.::wL.,_ f<J- • .l,.). .-l.,~ J 

wing reference chord, .1867 m (7.351 :inches) 

Lift 
lift coefficient. , qS 

Dn1p:; drag coefficient,--"~ 
q_S 

pitching moment coeffich,r:t in stability axis syctem, 

Pitching Moment 
q_Sc 

pitching r;,ohtE::nt coeff:i cient in body axis syste:n:_, 

Pitching Moment 
g_Sc 

rolling mo1;:ent coefficier.t in stability axis system, 

Rolling moment 
qSb 

rolling ;,10:ment coeff:i.cient in body a.xis S)sterfc, 

Rolling moment 
qf:C:-b 
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C ( CYM(SA)) 
n 

( CYM(BA)) 

( CSF(BA)) 

M (MACH) 

q_ ( Q) 

s 

(TP) 

a, (ALPHA) 

i3 (BETA) 

0 
a 

of 

8 
h 

0 r 

as 
L 

3 

yawing moment coefficient in stability axis system, 

Yawing moment 
qSb 

yawing moment coefficient in body axis system, 

Yawing moment 
qSb 

side force coefficient in stability axis system, 

Side Force 
g_S 

side force coefficient, in body axis system, 

Side Force 
qS 

free stream Mach number 

free stream dynamic pressure, Pa (lb/ft2 ) 

wing reference area, .2050 m2 

(2.207 ft 2 ) test point number 

angle of attack, degrees 

angle of sideslip, degrees o - os 
SR L 

effective aileron angle, oa = ---2--, degrees 

wing trailing edge flap angle, degrees, pcsitive angle is 

trailing edge down 

effective horizontal tail deflection angle, Oh = 

! 
degrees 

+ cs 
L 

2 

rudder deflection angle, degrees, positive is trailing 

edge left 

left horizontal stabilizer deflection angle, degrees, 

positive is trailing edge down 



0sP 
1 

0sP 
2 

0sP 
3 

4 

right horizontal stabilizer deflection a;ngle, degrees, 

positive is trailing e(lge down 

wing leading edge slat deflection angle, degrees, positive 

is leading edge down 

deflection angle of spoiler segment 1, degrees, negative 

is trailing edge up 

deflection angle of spoiler segment 2, degrees, negative 

is trailing edge up 

deflection angle of spoiler segment 3, degrees, negative 

is trailing edge up 

deflection angle of spoiler segment 4, degrees, negative 

is trailing edge up 

sweep angle of left outboard wing panel~ degrees, positive 

is leading edge aft 

sweep angle of right outboard wing panel, degreess positive 

is leading edge aft 

" 
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DESCRIPTION OF MODEL 

Drawings of the 1/16-sca..le variable sweep fighter model of the present 

study are presented in Figure 1. Photographs of the model installed in 

the Langley 7- by 10-foot high speed tunnel are presented in Figure 2. The 

basic model consisted of a fuselage with flow through engine nacelles, a 

variable sweep wing in the 22° sweep position with full span slats on the 

outboard panels deflected 8.5° and trailing edge flaps deflected 10°) 

twin vertical tails, and fully moveable horizontal stabilizers, The 

model was provided with control surfaces for pitch, roll, and yaw control 

as well as spoilers • 
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APPARATUS, TES'I'S s A1TD CORRECTIONS 

The investigation was conducted in the Langley 7- by 10-foot high 

speed tunnel. ( See reference 2) F'orces and moments were measured on a 

six component strain gage balance mounted internally in the model. The 

test was run at a Mach number of 0.15 corresponding.to a Reynolds number 

of 0.61 x 106 based on the wing reference chord. 'The model was tested 

over an az1gle of attack range of o0 to ::,o0 and an angle of sideslip 

range of -20° to 20°. 'l'i1e &ngles of attack and sideslir have been 

corrected for t:r1e effects of sting and balance bending 1.mderload. It 

should be noted that the sting support system wh:i.ch permits testing over 

this large angle range is designed srJecifically for stability testing. 

'l'he drag data obtained on a model mounted on this sting system is not 

su.i table for performance analysis. 

Jet boundary and blockage corrections have been applied to the data 

based on references 3 and 4 respectively. The drag measurements were 

adjusted to a condition of free stream static pressure acting over the 

base of the model. 'I'ransition strips 0. 3 cm in width of No. 80 

Carborundum. grains were placed 2. 54 cm strea.mwise aft of the lead.ing 

edge of' the wing~ vertical tail, ventral fin~ and horizontal tail. 

transition strip 0. 3 cm in width of No. 90 Carbo::r:undum grains was 

placed 3.81 cm streamwise aft of the nose of the fuselage. (See 

reference 5,) 
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PRESENTATION OF RESULTS 

The results are presented without analysis in order to expedite 

publication. Figure 3 presents surface oil flow photographs. 

The stability a.xis longitudinal and lateral-directional aerodynamic 

characteristics at a sideslip angle of o0 are presented in the following 

figures: 

Figures 

Effect of pitch control 4 

Effect of roll control 5-7 

Effect of yaw control 8-13 

Effect of wing slat and flap 14-15 

Effect of spoilers 16-20 

Effect of Asymmetric wing sweep 21-22 

'.I'he stability a.xis lateral-directional aerodynamic characteristics, 

as a function of sideslip angle, are presented for each configuration 

tested in Figures 23-45. 

The run schedule is presented in Table I. The stability a.xis and 

body axis aerodynamic coefficients are presented in Table II. 
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RUN Nominal 0~ 6s 
B L 

8 -20 0 0 

9 0 
10 5 
ll 10 

l2 20 

13 20 

14 -5 
15 -10 

- 16 -2 

17 -10 

18 0 -15 -15 

19 5 
20 10 

21 20 
22 -2 

23 -5 
24 -10 
25 vary 

26 vary 

27 -20 
28 0 -30 -30 

29 5 

30 10 

31 -2 I 
32 -5 

TABLE I.- RUN SCHEDULE. 

oh cS cS 6sP a r 1 

0 0 0 0 

- -

-15 0 0 0 

-30 0 0 0 

0sP 
2 

oSP 
3 

0 0 

--- -

0 0 

0 0 

0sP 4 

0 

0 

0 

• • L 

Comments: 

Repeat of Run 12 

a = constant 

a= constant 



RUN Nominal cSS cSS 
s R L 

33 -10 -30 -30 
34 -20 

35 vary -15 -15 
36 vary 

37 0 5 -5 

38 5 

- -. _39- 10 --·- - - - -··--· 
40 -'5 

- 41 -10 

42 -20 

4-:i 0 -10 -20 
44 5 
4,; 10 
46 -5 
47 -10 
48 -20 

49 0 -20 -30 

50 -5 

51 -10 

<;2 -20 
53 5 
54 10 

55 0 10 -10 

<;6 10 I 
57 10 

• 

TABLE I.- CONTINUED. 

cSh cS cS cSSP a r l 

-30 0 0 0 

-15 0 0 0 

0 5 0 " 

------ ~ -- -·- - ·----- ---~ --~- --

-15 5 .0 0 

-25. 5 0 0 

0 10 0 0 

0sP 2 
oSP 

3 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0sP 

0 

0 

0 

0 

0 

0 

4 Comments: 

a= constant 

a = constant 
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'rABLE I , - CONTINUED. 

- - --=~-" . .. 

RUJ!.f Nominal os os rS 6 0 6 r,µ 0SP 0sP 0sp h a r i.:J_ 1 2 3 l.i. s R L 
Comments: 

. -- -- -- - -
58 -5 10 -10 0 10 0 0 0 0 0 
59 -10 

60 -20 
61 0 -5 -25 -15 10 0 0 0 0 0 
62 5 

63 10 

64 -5 
65 -10 

66 -20 

67 0 -25 -25 -25 Q 0 0 0 0 0 
68 -5 

69 -10 

70 -20 

71 5 
72 10 

73 0 0 0 0 0 -15 0 0 0 0 

74 5 

75 10 

76 -5 

77 -10 

78 -20 

79 0 0 0 0 0 -30 0 n n 0 
80 5 

I 

81 10 I 
82 -5 

.. - .. 



TABLE I • "' CON'I']J\fmm. 

--~all---I-- --- ~-r~ .. OSP -r--~~p ·=-· -· 

RUN' Nominal 08 08 o o o 0sP 0sP 
p R L b a r l 2 3 4 
,.l 

--,-=~=-=-- - ~ ,,_ -1 - ·~ - ~- "'' .. ---' --='-""··-·---- -~ ,_-_--c-,.="-= -==·-=---=cc· , ---···- ·- . - ,~,-..,~-....,,~-"- -= ·-·· .-~~•-=~--

83 -10 0 0 0 0 -30 0 0 0 0 

Comments: 

'" 
_, 

84 -20 

85 0 -15 -15 -15 0 -30 0 0 0 0 

86 5 
.. _,~ 

___ 87 10 
-

88 -5 -- .,. __ ,,_ 

89 -10 

90 -20 

91 0 -30 -30 -30 0 -30 0 0 0 0 
- --~-- --

92 5 =-~~~-··- -~-
93 10 

94 -5 

95 -10 

96 -20 

97 0 -5 -25 -15 10 -30 0 0 0 0 
·""=~~-.. '" ---~~ -

98 c; 
/ 

99 10 

100 -5 
101 -10 

.102 ~20 
·~---- ·-- "~ 

103 0 -20 -30 -25 5 -30 0 0 0 0 

104 -5 - ,., 

105 5 
,~--- - - ·-· ·--

I 106 0 l -10 -20 •-J5 5 -30 0 0 0 0 

107 -5 
' C ---- ., 

• ~ . 
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TABLE I. - CON'r .illU.lill. 

RUN Naninal os os oh 0 0 0sP cSP cSP ' 0SP 
B R L a r l 2 3 4 Comments: 

108 5 -10 -20 -15 5 -30 0 0 0 0 

109 0 -15 -15 -15 0 -15 0 0 0 0 

110 5 
111 10 

112 -5 
113 -10 

114 -20 

115 0 -30 -30 -30 0 -15 0 0 0 0 

116 5 

117 10 
118 -5 

119 -10 
120 -20 

121 0 -5 -25 -15 10 30 0 0 0 0 

122 5 

19~ , (1 / 
124 -5 I 
125 -10 I 
126 0 -20 -30 -25 5 30 0 0 I 0 0 

127 5 
128 -5 

129 0 -10 -20 -15 5 30 0 0 0 0 

130 -5 

131 5 I 
132 0 0 0 0 0 0 -55 -55 -55 -55 One Piece Spoiler 



TABLE I.- CONCLUDED. 

RUN Nominal o,,, 0~ Q 0 c " ,i; f. I. 

-spl SP2 -sp •. ~sp 
13 

DR '"'1 h a r 3 4 Co=.ents: 

133 0 -5 -25 -15 10 0 -55 -55 -55 -55 

134 0 5 -5 0 5 0 0 0 0 

135 0 

136 0 

137 0 0 0 0 0 0 0 0 0 0 

ns -'i 

1'<0 c; 

140 0 -30 -30 -30 0 0 0 0 0 0 

141 -5 
142 5 
143 0 0 0 0 0 0 -55 -55 -55 -55 

144 0 -55 -55 0 0 

14'i 0 0 0 -55 -55 
146 0 0 Q Q -55 
147 0 -10 10 0 -10 0 -55 -55 -55 -55 

148 0 Q 0 0 0 

149 0 -5 -5 -5 -5 

150 0 0 0 0 C Q -5 -5 -5 -5 
l 'il 0 -5 -5 0 Q 

l c;;::, 0 () 0 -'i -5 
15, 0 0 0 0 -5 
154 0 0 0 0 0 0 0 0 0 0 0 6 Q O 0 

AL = 22 • .~ = 8 , oslat = 0 , of = 0 
155 Vary 0 0 0 0 

I 



• ., . ' 

TABLE l L TABU Tl ON OF THE ;\ERODYNAMlC COEFFlClENTS" 

'.\!ASA L 4 i1 GL E Y 7 ;{ 10 HlGH SPEED TUNNEL 

HST 23 RJN C\ 

1P MACi.; ] ALPdA Be TA CL(SA) CD(S,U CPM(SA} C!HHSA) CY 1H SA) CSF(SA) 
F .'\ DEG DEG 

8 1-; 56 al51 1597.id l" l Cl -1.:;.74 ,. 2232 .0539 .... 0413 .0037 - .. 0395 .,3628 
8457 e 149 1566,.4 't 3 19 -20oCil .4868 .. 0640 -.059t .0012 -.,0415 e3750 
84 '.:ie "150 157S.,3 10.~7 -Z0.38 .,9994 ,, 12 44 -.0869 .0224 = .. 0420 • 378 6 
84 59 ., 150 1580<&'1 16.26 -19.57 1.4112 .3351 -., 128b .., 0509 -.0229 • 3090 
8460 ~150 15 70 • 3 20.e3 =19.-10 1$6474 ~5618 =,.1346 .. 0443 -Q0062 .26ti9 
8461 ,. 1 'J 0 157602 260 3'.:i -zo~o9 1.7961 eS219 -.2367 .0498 $0001 i,2546 
b462 .-. lSO 15d6., l 31.,77 -20.25 le 83 49 1.0748 -.2569 00601 .0026 Q2884 
f<463 al49 1?57~b 3?~39 -zo~uz 1.e11:.,1 1112440 -.3155 .0607 • 0.018 ,. 3007 
6 ,, 64 ,.150 1583d 3':1,, -~9 -20001 1.7594 1.4303 -.3880 .0625 -.0014 a3333 
8465 ,,150 1574ai.:I ~4,dl ·~-19. 67 1~6876 1.6280 ~·04318 .. 0627 - .. 0120 • 3503 
13 4 66 ~150 1571,,2 46e85 -20a28 l~b413 le689l -,,4536 ~0625 =00152 e373b 
8467 .. 14 9 1556,!}0 l,il3 -19.27 .2315 .0461 =.,Qi;64 .. 0038 -eO383 3 344 9 

TEST 23 RUi\ 8 
TP l'4 AC., ~1 AL i:>dA Bi: TA CNF(8A) CtF(bA) CPM{8A) CRtH BA) cn,<BA) CSF(SA} 

PA Ob, DEG 
8 4 ::,6 ,. Dl 1597.8 l. 10 --19.74 @2242 ,,0496 -.0413 .004;;i -.,0395 .,3628 
f457 .149 156b!l4 4,d9 -20 .. 01 • 4 i02 ~0283 ~.,Q'.';)t:;:,6 .. 0103 -.0409 .,3750 
8458 ~150 1579,d 10 .. 27 -20.38 1.0056 -.0558 -s0:369 .0295 -.0373 • 378 6 
8459 "l:1U 15tl0 .. 9 16., 26 -19.57 le44E5 - .. 0733 -.12f:S8 .0553 -.0011 • 30GIO 
8460 .150 1570.3 20.d3 -19.90 le7395 -.0607 -.1846 .0436 .. 0100 .. 2689 
6461 ~ 150 1?76 .. 2 2b.39 -20.09 1.9742 -.0620 -.2367 · • 0446 .0222 .2546 
8462 ., 150 l5b6.,7 31 • 77 -20.25 Z e 12 59 -.0522 .... 2569 ,,0497 .0338 02884 
8463 ,j 14 ':I 1557i6 3, • 39 -20.02 2.2009 -.0376 -.315~ .0484 .. 0366 • 300 7 
l:1464 • 15 0 158300 3-,.,99 -20.01 202672 -.0349 -.3880 .0488 .. 0391 .,3333 
8 •t6 5 ., 15 0 1574~3 4~e'H -19 .. 67 2.3446 -.0386 -.4318 .0529 <)0357 @ 3503 
b466 .150 1571.,2 460:l? -20 .. 20 2e354f. ~~0423 =a"v53b ~0538 • 0 3 ::;i 2 ., 373 6 
8467 .14S 15 'J6 ~ J l • l 3 =19.27 ~2324 ~0416 - .. 0464 .i0046 ""e0362 e34£,9 



t-.:t,'5,r, Lb.'"'GLi~V 7 X 10 KIGH SPEcD ru:~Nc:.L 

TE:, r ;i ?., p ·}~ 

TP ,,_~ .:1 Cd ;; li,LPrlA Bt: T ll CL(S/d CD(S/ii CPM(Std CiHHS,~I CYH(:,i/d CSF C Std 
r: /.i_ DtG D S.G 

i:, 4 70 ~ l, ;; 157(;,,() f: 16 C 00 ., 2 5 51 C 04 5 3 =,.0640 =oG011 =•.,GOO& C 0008 
d471 C L ':i (,, l::;,':\ZeZ 'lcG'l; <• 02 .,7061 e 08 05 =,,0603 ·~.,0029 -c0005 <=" 0060 
f;~,72. 0 l:;,G l~n C 7 L J • lU cOl 1,1341 < l ', }, G =c 07 1,(t =,0023 G;e>~O;J07 =.,0029 
b tt 7 3 cl51 15B7c•: 1 '~- < l 1, 0 02 1 r4623 ,2950 =f lZE> ..,,,, E 0101 -cOOZ2 () 000 '.7 
8 4 7" ., J.:iO l182oct 19,,46 

" 04 1,6361 c56ZO =c 1632 cOG30 =oCOO5 ""@ 00/i 2 
8475 d50 l580¢Ss 230 16 0 03 1.8233 .,8273 =.,2425 00008 d)002 =00092 
B4 76 " 1,0 1'.?73e4 29c6 11 -., 01 le97'J9 lel006 =eZ.949 -~0002 e0002 =e0006 
f:.\477 a 149 155'1e4 3 ::i .-. 5Z -.,J"i le9197 103621 =e3783 .,0010 ,0007 «:0009 
13 4 71; "l ':nJ - 1570 .. 2 39 <J 74 -j'; 01 1 e82b4 lc5l25 =e:4588 -e0037 -·@ 0012 .,0211 
8479 ., 150 1572~6 t, l,t ~ 56 -e03 J. e 74 79 1.,70'::!5 ~.~1061 .. 0001 -.-.0006 Iii 0016 
6 1180 el'.::iO 157100 '; ] e 6:;, =..,J8 1€6443 1~9011 =,.6211 ,0003 =,00002 G 00ft 7 
tl481 "15 l 1587 .. 7 " 16 "00 ~2585 e0 1t56 =~063B -e0005 -.,0009 @0052 

TEST 23 RU~ 9 
l? f<, lCH .J Al PHA Bf TA C~F(BA) CAF(BAI CPM(SA?, CRM(8A! CVM(BA) CSF(BA) 

PA DEG DEG 
8470 ,, 150 l.570e0 (· 16 ® 00 E 2 553 cOl: if:-6 "'°c0640 -0001.1 -.,ooos e 000 8 
8 't 7}, "1,0 1582e2 4,d4 ~. 02 C 7105 00194 =GU603 -~ooze -00007 -~0060 
ts 4 7 2 ,i, 150 15 78., 7 10., 10 "' 01 J,,Jti14 =,,0592 ''"c0744 =;; 0021. -eOOll -.,0029 
8 L; 73 ., 151 l587e'5 14.,76 eO2 1~4892 -~0878 ""'el275 =e0092 -.,0047 e0005 
fi474 ~1,0 l::ie32,9 l-:e98 " 

C) tt ]..,7296 -.,0308 =01632 .,0030 .. 0005 =00082 
t4.75 (, l 'JO l:i80@9 ? ') G 16 C 03 2.0020 """@0265 ""'112425 e0006 cC005 =eooqz 
8476 01 l~O 1573e4 '2'-,'., 64 ~~., 01 2cZ618 =•.,0203 =c2--?49 =(, ocoz .,, 0001 =e 000 6 
i3 4 7 7 ~ 14S' 15 59" 4 3 :i c '.iZ -., 04 2" 3 ,38 =t,0066 =03783 e0004 eOOll ~· 0009 
847b el?O 1570.,2 39.,74 =., 01 2.e3729 ,u"OC59 =@4588 -e0021 -.0032 e0211 
8479 ., 150 1572(,6 1\4~;;1, ... ., 01 Zel1421 ·~·.,Qlll =05081 e0005 =.,0004 @0016 
8480 < 15 0 1571GU 4?.o? -c08 2.5134 -c0223 -.6211 .. 0003 .0001 e 004 7 
8 tie 1 @ 151 15g711; 7 ., 16 e 00 .2;t1 00449 -.0636 -.0005 ~f)0009 ~0052 

• • • a 
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NA.St L.Ji.NGLt'f 7 X 10 HIGH SPEcD TUt,lrlE l 

TEST 23 ,~ UN 10 
TP MACH ,J ALP':-lA BET A CUSi\J CD!SA} CPM!SAl CRf"11SaU C'tMISAJ CSF(S!U 

PA 1J E G DEG 
8 ld3 2. 0150 1581~2 ldl 4o 92 ~3607 "0773 =00625 =e,0043 00099 =00985 
8 11b3 e 151 1605,25 'j" 00 L;,, B 5 37267 00589 =o06<ti9 =00086 00095 =00908 
8 lt84 d:il l5b9o9 -10 86 '"' 7 ~ L,ll115 ,1452 =., 0814 =,,0096 "0098 =;,0891 
B 4 8 :i ,151 15870':i 14,, 92 '5a00 l" 46 2 l J3169 =01337 =$0270 v0071 =c, ()80 5 
<~ 4 b 6 (l} 150 1577®•.; 20,,oq 4., a e 106565 " 5 7 1 1 =01523 -~0095 ra0060 ~,,0722 
dLd:17 ~151 15lj9~6 24678 4" 98 L,8'105 .,,8182 =022?8 -~0106 00033 =.,0836 
8468 ., 14 8 1540.,9 30" 01 4,. 8 3 1 .. 9713 loll23 =(j)2824 =,,0055 =.,0017 =00971 
8489 ,.150 156&,27 3½;,41 5,, 19 1{)9563 103277 =03603 =.,0167 -,,0015 =00972 
t3 4'10 0150 158006 3Slo26 5e48 138266 1 .. 4835 -@4350 ="0143 .. 0057 =01141 
8A9l ,.150 1571114 44.,26 4., 76 le7674 l.17020 ""e4733 -a0173 .. 0041 =00843 
si,c,z 0150 l::i84.,,;i ~'.J089 :;;., 18 1.6574 l.<19263 -116282 -.0147 .0121 =.0830 
8493 al?O 158009 L, 51 4 .. 72 .. 3800 "0700 -00612 =00043 .. 0087 =ei0903 

TEST 23 RuN 10 
Tl' N AC r-l (;,} ALPHtl; BETA CNF(BA) CAF(BA) CPM(BA) CRM{BA} CYH<aA) CSF UHd 

PA OCG DEG 
h4B2 ,,150 1581,2 1,, 31 4.92 .. 3624 .,0690 =.,Oo25 =>l>0Qli5 .,0098 =.,0985 
fll1b3 "l :i 1 l605a5 ':;Q)9 4,, 85 e7317 "02 41 =@0649 - 9 009'1 ,,0087 =<JI 0908 
i?,L;fjli "15 l 15u9~9 1~86 'h 7?J 1 .. 1495 = .. 0525 -,,0814 =00111 oOOoO -~0891 
8465 , 151 l:iF7.5 lit" 92 5@ OJ la4944 =00702 -~ 1337 -_.0279 =~0001 =,,0805 
ijL1bb "l :iU 1577.9 20"0-, 45-38 1.7519 ~.,0327 -/jll523 =00110 e0024 -.,0722 
8467 d51 15:.F,_.6 24 9 7"1 4 .. (;1i3 2 .. 0140 -00286 - .. 2258 =00110 -.,OJ15 -00836 
84od "14 8 15400'1 30001 4., ':l 3 2 .. 2633 - .. 0220 -.,2,324 - ., 00 39 - .. 0042 =.0971 
t46Y " 15 0 l 5 of .. 7 3 4,, 41 5. 19 Ze3643 - .. 0102 -. 3603 -00129 -.0101 -~0972 
8490 d~O 1560a6 3,;,,. 2b 5,, 48 2.3531 -.0073 -.4350 -.0146 -e0046 - .. 1141 
8491 s EiO 1~7le¼ 4 1t • 2 6 4,, 76 2 • 4 5 36 -.0144 -.4733 -.0153 -.0092 =e0t343 
84 92 .i 15 0 15t4$; ~.j$ti'ii 5 • 18 205411 =0026~ -.6282 -.0191 -e0031 -.0830 
8493 "l?U 158C.,9 l ,. ? l 4. 72 e3bl7 111060\J -.,0612 -110045 .0086 -. 0'70 3 



.0, !, ~ A l A ~'i GL , •. \.I' 7 ,, 10 HXGrl SPEED fli."1 NE: L :· l ,, 

TE:ST 23 a (J .\, 11 
lP M t>.C rl Q /i L p -1 b. BC: lh C L ( sf): ] UH SA x CPfi(Sh t CfHHS fd CY!H S td CSF « s tt 1 

p Ot.G D d.; 
t (, 94 { LSO 1)7b 

'"" 
4 l (; bl 9,. 66 G 

'2 (!-
:)l.; 39 c0738 =c 065b =000t.3 00210 =o 1886 

8495 cl52 1612e- 7 ,, 
~' 75 10. lZ e 67 23 o0t53 =c 0684 ~0 0106 C 0222 =c 1.970 

b496 C 151 15 89e0 lOa 87 9 {o l; 2 1 
C 20::.6 (• 1:i99 ~f- 0·?62 =c,0176 C 0 2011 '"''@ 1728 b 

S. 4 9 7 150 151310 ti l. 5 16 c, 79 1 4 580 3249 1269 =('0366 00102 14 l, 6 C 0 'J' (-'. C ( =c •=e 

13498 C• 150 15 66e ij J 9 0 62 lOc 13 1 C· 6ft41 05482 c,:-c, (' 13.qf:j mo024J c0092 =a 1445 
!;499 <' 14 Ci l56t1 (, 7 2~ Q 8 1 g~ 99 l lil 8393 c tl 1 4 C =0229!3 =@0246 C 0062 ~© 1558 
f;5(iQ <;: 14 9 15 65" 7 2 JC i:<6 10,, 07 l e 9e-90 l" 1100 -<=c 2d 71 =e 0216 C· 0004 =c 1772 
8501 (jJ 15 Cl 1577. "~ 3 1t w 71 10., lh 2 ,,,0049 l C· 3611 ""'" € 3631 -£.0269 """"c,, 0003 =c1698 
b'J02 C 150 1 5770 J '.l ·. 

J '1' " 7 1 1()€,, 19 le ti562 l,n523<i< "'~@4293 C!!• e 0366 c0050 =e 1666 
0503 C 1:;,0 1577c4 4· 't < 50 1 Oe 37 l e 78 39 le 721'1 =e 4390 =c0400 €0098 =e 16,0 
8504 e 14 9 1?65 ., l 4.:;(/J2°.J lOe- 36 1 e 6670 le 8881 =·., 5359 =e0371 c0107 r:z_,€ 1835 
8505 " 14-,; 1565 e a l 6• 63 9@ d7 " 38 44 e0740 cc,£: 0654 =.,0066 <e0216 =., 1949 

TEST 23 RUN 11 
TF M,\CH Q /.tLPHA Bt TA CNF { BA) CAF C Btd C PM ( !H. 1 CRM( Btd CYM( BA> CSF (BA } 

p /!, D ... ,, ~.: ~ I) :::G 
R1t94· " 150 1 5 78 e4 l e 61 9., 66 " 3 a ,e C 0630 ,,::;_:;, E: 0658 =c• 0069 C 0208 c-.z flc 1886 
8495 e. 152 1612 " 7 4" 75 lOe 12 " 6771 "0293 =~06,/3tjj =e 0124 e0213 <=(, 1910 
d496 C 151 15 69 e !J lOc 87 9c 42 l e 2141 =c0704 =., 0962 - .. 0212 c0171 c::~ G 1728 
8497 q:, 150 1581~ 8 ] 5~ 16 'I e, 79 l • 4923 =c 0677 =zy 1269 ~.'(\0380 [,0003 c.:::::,• (f 14·46 
84,98 €; 150 1566« j 1 -f<-62. lOec 13 L: 7327 =&0356 =c 1391:$ =·e 02 58 C; 0006 co ~1 14tI 5 
8499 0 149 I '.:I 64, 7 2 't ~ kl 9'1 99 2e OLl.1. ~·eU331 ...::I> c, Z298 =c02l;S/, """"g O(H 7 =0 1558 
b500 C gs, 1565c 7 z~. 56 10,, 07 z • 2776 =.,0276 =c:2371 =.,0190 =e0104 IEO> Cl 1772 
85/Jl d5C 1:,77.,'.'.) j !t G 71 l Oc 16 2., 4·2 31 =<10229 =c, 3631 =e0219 =o 0156 =cl698 
8502 e 15 0 1577,. 9 39., 71 1 O., 19 2 0 4016 =,;, 01 36 =~ 4293 """'Cj 0314 =e 0195 =t; 1666 
8503 " 150 1577c 4 ct 4 c50 10., 37 z~4:79z =c0223 =c,4390 =00354 -c.0211 ~ ~ 1650 
8504 " 149 156501 4::.; e 25 l Q., 36 2 " 518~ = .. 0304 -(t ?8 59 =(;!0324 =00211 -=g,1835 
8, 0 5 " 144 l565e 3 l." 63 9o 87 • 3863 (l 0631 -.,0654 =00072 ,,0214 "'11, 194(;! 

• . .. • 



• • • 

•'!AS~ LANGLf.Y 7 X 10 ?'!IGM! S?EED TUNMiL 

TEST 23 RUN 12 
TP fl'iACH Q Ali'HA 3E TA CL{SA) CD{S!\) CPl'HSA,l CfHHSA} CYM{St1J CSf!SA) 

PA Ot:G D tG 
f"J 5 06 "l :.i 0 157103 loS7 19a66 03286 00572 =,,0560 =00080 ,,0394 =03754 
ci 5 0 7 "1 ':l 1 158707 4 ~ -~ 7 19078 o 61 76 00736 '"&0697 =00142 o O L, 00 ""'" EHHO 
6508 0150 157705 1) o 50 2 0,J 12 L., OB 45 .~1398 =a0906 -~0291 ,,0404 =©3799 
8:J09 olSG 1581d lja04 F10 53 la"iO62 ,, 2 8 1 l =.,1124 -o 0506 00262 =03205 
d:ilO 0151 1 :) 8 7 d 19Q?'1 19., :10 Li 6189 ~ 52 34 =oltlll --a 04 l 8 "0Ul:i5 =,12836 
8511 @151 1566,,? 24oiJ6 20 .. 01 l,, 7 8 58 ,,7728 = .. 2389 -.,0484 ,,Q004 -,,2708 

TEST 23 KUN 12 
TP i·1 AC H Q AL P'-fA Bt TA CNF(&.6) CAF(Btd CPM(BA) CRM(BA) CYM(BA) CSF(BA) 

PA OtG D ,- ,. t-:, 

8506 ,d50 l 5 71,. 3 lo'.J7 19®66 .,3301 ei0482 -.0560 ~.0091 e0392 =.,3754 
8507 .. 151 1587~7 'h '17 19 .. 78 ,, 6217 .. 0198 -.0697 =00176 .,03d6 = .. 3810 
8508 ., 150 1577.,5 lOQ:iv 20 .. 1. 2 190918 -.0602 =o 09 06 -G036Q .. 0345 - .. 3799 
8509 .150 15oL,l l ::i. 04 19., ~3 1G4310 -.,0934 = .. 1124 =e0557 ,gQ121 ""@3205 
b510 ,.151 1587.3 lQ.,59 19 .. 90 107007 -.,0496 -.,lbll -.,0'-r23 -.,0060 =a2836 
8511 & lJ 1 15:!8&5 24,. 8b 20 .. 01 1., Y4 52 -.,049t - .. 2389 -.0441 -,.0199 -.,. 2708 



'v.A SA ( 4.\GL tY 7 )( 10 hIGrl SPEED Tl..H'1Nil 

TlST 23 ~11_,1 (.{ 13 
TP f ,:,C 1i V .&LP,-J/); f:\ETA Cl. € S tU CD(SAl CPf'iCStd C~IH S ,.q CYM(~/d CSf{St~r 

p /; D c..G D r-.;G 
3 52£, C 150 15770'.! 2eJ5 196 b5 C 35 98 e0605 <=e0543 ~·e0086 c0397 =~ G 36!3½! 
b '., 2 5 "150 1571. l. [,. C ~l 2 Oe 24 e 5 6 ~t,, 00717 =c0655 00129 c0407 '""03794 
~526 0 15 1. l60lf• 3 J. 0 0 30 19m62 1,,0692 e 1332 =e0900 =c02.77 .03~ 11 =o352S1 
b:, 2 7 ,, 150 1583 •. 9 1, ~ 12 19c 90 l,,4133 62863 =01175 =r;; 0'.:108 00276 =,3156 
8528 G 150 l~d3.,7 20049 19. 79 1. 6!;, 30 G 5 69 3 =e 19 2 0 -,,0'110 e0060 =c2652 
r',')29 (, l. 5 O J,~70., 1 2 :>o 66 19~ bb 107993 c:!066 =€ 2408 =o0&.82 -.ecc 0001 ~"'• 254 6 
t53CJ , J.::;l 1593c ~ 2 JC 47 20., ,, 0 1., 88 19 1e0134 =c2698 =.,,0552 =~0034 =e2909 
t531 C 1 '..iQ 1582, 7 "< ·-_, '.) e 7• l 9c, '17 lco'J07 lc:3151 =c 3480 -" 0 5 34 -,,0041 =• G 3050 
tl532 Q l :t 0 1578.,2 31~21 19., 58 1 .. 8081 1.,4381 =c4001 =e053l =e0029 =,,,3212 
s,:n @151 l59lcG 4ttdJ4· 19., 49 1.,7345 lo6656 =0 c4203 -.,0575 .. 0075 =c,3500 
8 534· ., l~l 1585.,9 46,d6 20., 29 1.., 6728 1.,7320 =c 1t(,24 =c05{?Q .,0131 =e 3688 
8535 " 14 2 1407~, l, t;.5 19e 66 ., 3() 03 e0602 =c0511 =.,0075 i0373 =,:,3410 

TEST 23 RUc-l 13 
TP MACH ;J t\LP;,t, 8£ TA CNF{BA! Ct\HBA! CPMCBA) CR~H IHd CYrH 0A) CSF OHd 

PA '.1EG DEG 
8524 ., 150 1577,5 Zt05 l 9,, B5 c3617 r.0476 '~'GQ543 =•@0100 .,,0394 c,,, 368 9 
R 5 2 ) " 150 15 71., l ¼,41 20e 24 C 5692 e0280 =,,0655 =.,0160 c0396 =0379 1~ 

E 'J 26 151 1601,3 1 f). 30 19,, 62 ' C ()7 58 =.,0601 ~~(.; 0'?00 =e0343 0,0.i.i38 =e3529 ~ J. 

6527 ,"150 1563~ i 15 Ill 12 19.,90 1., 4 3 90 =,,0921 =·c 1175 =e0563 c0l34 CZ,(: 3156 
E528 ,. 150 1583,7 20" '-t '} 1 9., 79 1@7477 =..,04,,t, =0 i:120 =d)½05 =c0087 w"e2652 
8529 "· 15 0 l :;i70., l 2 :> c 6b 19 .. 86 l "97 11 =eOSZl -,2408 ®r.0432 -.,0215 =€;2546 
H '.;I 30 "151 1593..,5 2') e 4 7 20 .. 40 2" 1369 - .. 0434 - .. 2698 =@046 1i =e030l •=,2909 
13 5 3 !. ~· 15 0 15d2c 7 3?e 7'-1 19 .. 97 2e2947 ~-Q0333 -., 3480 =,,040<t -.,0345 ""'e; 3050 
h'.:132 ~ i5 0 1578e,2 3 J" 2 l 1 ¾'(, 5 t, 2c;3101 =e02b7 '""@4001 -.,0393 =o03,8 =.:.3212 
6~33 ~ 151 1591.,6 44., 64 19 .. 49 2 .. 4045 -.,0337 - .. 4203 =.,0462 =c0351 =e3500 
8534 .,1 ':.i 1 158509 46.,86 2 O@ 29 2 .. 40 76 -.0361 =~4424, - .. 0499 -~0341 =,3688 
8535 ® 14· 2 1407c5 l 0 45 19@ 66 03017 @0526 =00511 -.,ooe~ ,0371 =m:H10 

• ,, ., 



• t 1\ 

NASA lA.N&LEY 7 X 10 HIGH SPEED TUNNEL 

TEST 23 ;:{0N 1 ft 
TP MAC rl Q i',LP:-iA Bl.TA CU SA} CD~SA) CPM(SJ'd CtHHSA) CVl'HSAo CSFiSa~ 

PA n~~ , .. \;) D t.G 
cl .:i 36 Cl 15 0 157,~7 L,30 = 5-, 22 "' 3 2 2 1 0071<; =e0601 s',0008 =$0115 "'0939 
8537 0150 158iiz,l1 4od5 ""''~ ,) '11 ', I) 6677 @0856 =@0641 ~ooos -=,.,0118 o 1021 
8538 "150 1585®1 l'J,23 ~•5o2l, L,lli73 Gl516 =ii0827 ~0032 =00137 (} 1092 
iJ 8 3~ » 150 158L~'i 14 0 75 0=5,, 11 L,4227 c,3103 =ol300 @0226 =,,OOB2 0 0823 
R540 j ,- I' 

". '.J v 1578;;,2 1 ~., 9) ,~t,,,97 L, 659;;i C) 56 78 =91566 i0l53 =»0067 ,,0716 
cl 54 l ~150 l5>ilv3 24a60 -5023 1,,8392 ~til6l1 -.2324 ,,0139 =00046 ,,0150 
8542 ~ l 'J 0 1578d Z 1,. 43 ='11) 73 11)9875 L>0934 =.,2598 00079 ,,0004 "0869 
8543 ., l J l 1589~3 34.,33 -4,, 72 1.,993, 1 .. 3750 =.,3799 ,., 0142 00025 ;i0985 
d544 ;g 150 15 ob" 2 30_.46 =5,. 12 1 .. 8601 1 .. 5208 - .. 4206 1!0150 =00044 {; 1246 
8 :.i4 5 "152 l 6 l 7 ., 3 4'tQ?0 -5,, 13 lo8009 Lil 7488 -§4737 e022l - .. 0063 $0926 
8:546 0150 1574.,6 5J.,3b =4,.49 ls6660 1 .. 9709 =a6272 e0145 -.,0111 ce0749 
8547 ., 151 1593a6 1., 21 -5,. 26 ,.3357 00724 =,0657 .0001 =e0117 @0914 

H:ST 23 RUN 14 
fP MAC ri ·J A LP :-1 A RE f A CNF(BA) CAHBA) CPtHBA) CR~H BA} CYM(BA} CSF<BAJ 

PA DEG DEG 
8536 "l 50 157S.,7 1~30 -5$ 22 ,,3236 ,,0641 -.,0601 eOOlO =,.0115 .,0939 
8:,37 ,. 150 1584.,4 4.,135 -t)., 94 ,, 6725 e0289 =.i0641 s0015 =.,0117 ii 10.21 
8530 $ 15 0 15>-.!5ol 10023 =5@24 1@1560 -.,0546 =,,0827 .. 0056 - .. 0129 .,1092 
i3539 al,O 1 :.i 81., ':I 14@ r, -5<) 11 l 3 4 5 48 -00621 - .. 1300 .. 0239 ~.,0021 "oez 3 
5 J ll 0 "150 l;;i78 "2 19,,95 -4., 97 1.,7537 =00325 =., 1566 e0167 -.,0011 00716 
8541 .,150 1581 .. 3 2t.i,. dG -5 .. 23 2 .. 0120 -.,0304 - .. 2324 .. 0146 90016 ;,0750 
as. 4 2 al50 157::3e3 2:.:; e 4 3 -4 .. 73 2o26e3 -,.Q24l1 -.2598 e0067 e0043 .. 0869 
8543 .151 15d943 34t~ti -4,, 72 2Ei4217 - .. 0119 -~3799 ,0102 .0102 s0985 
i;:, 4 4 • lSO 156t.2 :H0 46 -5e 12 2 .. 4027 - .. 0080 -.4206 ,0144 110062 el246 
854, .152 1 6 1 7 " 3 44s50 -5., 13 2.5103 -00147 -,,4737 a0202 eOllO e0926 
0546 "lSO l579c06 ~J338 -4.49 2,, 58 05 -.0264 -·.6272 .OHl2 e0037 110749 
6547 ©151 1593a6 1//121 -5o 26 .. 3371 //10652 -.,0657 .0010 =,0117 !! 0974 



>U:.. 5 A L /d,GL EY 7 K 10 H!Gr{ SPEED ru:\!NEL 

Ti:: ST 23 Rvf'1 15 
TP Vt CH I) ALPrU SE TA Ct (SA) CIH Sid CPfHSld CR.tHSfd C\"M ( Std CSF ¢ SA, ,, 

"' I 

r 1i '.: ': 0 DEG 
!;5:;,67 150 156'f C l 1 r:.. ·,j =9* 7,;;, ·~(i'.i(\ ,0645 <"<'"c-0592 0025 •=0 0220 e }. 7 6 7 Lt' ,;'' (;..,; V .)v ( 

8568 C• 150 1561.,5 4· {: 79 -. q C ;, 7 06288 .,()834; =c0650 @ 003t, =,0236 0 1915 
B569 C l :.i 0 1562,,3 1.0c 5;; p -. 1-c 94 1 C 1346 ,cl::it.d =•,0930 oOlll =c024·1 (· 19~8 
8S70 V 150 l5ti6c3 J5r tdJ 1. o., 15 lr,L:262 C 1 1112 ={:12.33 c0379 ~,.,QQ98 C Jr~ 7 6 
8 5 7 l C 150 1572c 5 2 1 ll L C =, J 0e 10 le 6S46 ,6035 ~·cl511 ~0293 -.,0101 "l, 3 ':i 2 
8572 " 1'70 l '.,66., O :> , ·-?. 31 -9097 1d:J62•j) .,.t;;f:16 =c2462 "'0266 =GOQ54 el48:;, 
B573 ., 1~10 1572sb 30. 22 --::;, 88 1.,9743 1.,1.169 =c 2854 ., 0240 cOOlO 0170 7 
0574 .-150 l5t,3o6 3? C 28 ~, 10,, 00 l,,•?262 le 34-28 -,35SJ "0270 ... 0020 c H105 
6575 1,0 157lcl ic. 0 clH ""' 9 .. d9 lcB084 ' 0100 =c,4232 ,,,0340 =e0062 U36 ti e ;, ( C: 

8576 e t5 0 1554e3 ~4o95 = 10" 11 le 7430 1 .. 7168 =04912 e 0394 -c 0105 01768 
8577 .. 150 15o 1+«1 49., 5'>' -1 Oc 08 le64ZO 1.,8839 ~ 0 e5?43 .,0391 ""'c0120 @1827 
1357d el50 156(h '# l 0 2';; -10 .. 00 @2'186 (:'0716 ,~,,0591 c0024 =00231 ~ 184 7 

TEST 23 R:UN 15 
TP MAC rl !J ALPHA ec: TA CN f- ( Std CAF( B,U CPM€ BA) CRM( BA' CYXf BAJ CSF«BA1 

PA DEG D:: G 
8 ';; 6 7 < 150 l:16907 l. Q 2 9 =9e 79 e3044 .,, 05 76 =00592 f 0030 '"c,0220 e 1767 
d :,,6•::l e: l'.;",O 1561<: 5 !f' {~ 79 cc,CJ@ 97 e6336 {· 0 3 06 =00650 00055 =·e 02 32 0l<i!15 
8569 " 150 1562 .. 3 10., 5:'i =9o 94 1,, 1437 =11>0562 =.,0930 e0153 =c,0216 "194 G 
8570 .. l'.70 1566., 3 1:iQ40 -1 Q,, 15 le-4656 -,10497 •~el233 .. 0392 .,0006 01476 
fVi 7' 1 c15Q 1572" &-, ,,, 2lc u -.L ()., 10 l07Bc9 ~·,,0438 =c 1511 .,0310 C ()(Jl.2 ~ 1352 
3572 ' 15 0 1,66cJ ? 31 -9¢ ?7 2e0607 -c0352 =62462 c0262 ,,()070 {'. l t; 8 5 ·-· '.)" 

b '.J 73 " l:, 0 l 'J 72,. 6 30 .. 22 -9.,,. Jb 2e26i:l -.0286 =@2d54 e0202 c0129 ® 1707 
8574 • 1:, 0 l563eb 35 .. 2o -10., 00 2 .. 34f.O =e0165 =, 3551 ., 0208 .,0112 ,,1805 
8575 e 150 l57lu l /,,,'JG,07 -9 .. 89 2 .. 35~9 =,0087 - .. 4232 c0301 @0171 (i 1868 
8576 e 1,0 1554€ 3 '1'io',)!5 -10 .. 11 2fJ ', 4 6l, =c0l65 -e 4912 e.O353 s0204 (i 1768 
8577 ,.150 15641s l l,,].,59 = l Oe 08 2\lli',989 - ... 0291 =c 594 3 .,0345 e0219 .,1827 
8 5 78 .1:.io 15 64 0 9 lo25 -10.,00 .,, 3001 e0651 -=e0591 e0029 -eOZ:31 i;,ll:341' 

• ' ' l 



,I • • 

~lASt, LA'<GLc.Y ~, ;{ 10 HIGH SPEED TUNNEL I 

~ft ST 23 RU>! 16 
!P t~ AC H ;J ALP tU-1 BE TA CU SA) CD{SA} CPrHSA) Cfrn(SA) CYM(SA) CSf{SA) 

p j}._ JcG r- 1: r: !_I,__.:; 

b '.#79 "150 1560.,d L, Z :i ,- 1,. 99 ,,3182 ,,0755 ~":,0571 =:iOOOO =,,O(J:;0 00386 
8580 !J> l :J 0 155602 ';j" 13 ~·Zo 05 J7043 0 08 42 =,060Lt =)0006 =00051 0046::l 
ti 5 8 l ~150 1567e'1 1d7 =2"01 lo 1193 CJ 1 1; 38 ~,"0736 ,0003 =1C05'.J "0{t5 a 
8582 o 15 l 157!,~ 7 l 1, o 76 -2al3 l,,4064 o 305CJ -@1246 ,, 014'} =,,0026 ,,0352 
8 ::i 8 3 "150 1572~4 11.,ou -2~03 le 62 32 e5450 -~1575 @0087 =,iGO42 ,,0305 
0584 Gl50 156·,"2 ?.4.,73 -2 .. 17 1., 8123 ,.8046 - .. 2303 "0051 =,,0014 80345 
f:585 "l':10 l:i:.itlo·-1 2·J@'3b -2,, 04 1.,9720 1 .. 1095 -,.2898 .,0024 .. 0005 00471 
8566 0151 157':;,. 6 34.,66 =2013 la ..,;5 79 1.,]£138 -l'J 3606 ,,0091 .. 0002 e0•H2 
lj 5 8 7 sl50 155783 -~-, "96 -2,, 17 103251 1,5235 •-~04'0148 • 0049 =.,0041 e0623 
558h • L5<J 1572 .. 2 L, 1te57 - 1 .. 82 1Q7628 b 722<:J ~$?011 @0102 -00025 e03d2 
8 5 bC'J 0150 156•1,.0 5Ja45 -2., 2 7 le 63 39 109444 -.6365 e0068 -~0083 e0385 
6590 "150 156':;.,3 l" 30 -1,, 76 • 31 77 ,. 06 5 2 =.0554 - .. 0001 -e0044 .. 0375 

TESf 23 r< J N 16 
TP M~\CH Q ALP •It\ Be: TA CNf{BA) Ct-,F-{8A) CPM!9A} CRM{f-i.t\} CYM(BA) CSF(BA) 

p A DEG DcG 
8579 "15 0 1560., 8 .L, 7-::, =lill 99 .,3197 00686 ~:)0571 ,,0001 -00050 s0388 
8580 ~ l:.i 0 1558~2 5,, 13 -2@05 e7090 00210 =00604 =eOOOl -,, uO:H a0463 
8581 0150 1567~9 • d7 -2~01 l ,d2 74 -.0501 -,,0736 .,0012 =,,0054 9 0458 
65b2 d51 1574,,7 l't,76 -2,, 13 1114379 -.,062'; -.1246 .0146 .0012 .. 0352 
B:i83 ,, 15 0 1572a4 i :1 ~ bO ~2 .. 03 L, 7130 o•.,0284 =,,1575 ,0097 - .. 0011 e0305 
8584 al50 1569.2 24$73 -Z,.17 L,9827 -,,0274 =e2303 o00:53 ,,oooe 003'?5 
i:!585 '1)150 155:;;. i 2 ··Jo B ':i -2,, 04 2 .. 2626 ~-.,0196 -,.2'398 .. 0018 .. 0017 .0471 
ti586 .. 151 l:i75,.6 34,. 66 -2. l 1 Za3747 -.,001:n =,.3606 .. 0074 .0054 @0412 
b587 ~150 15 :i7 d 3->,, io -2., 17 2-e 3 774 -.0045 -.4448 .0064 .,0000 00623 
8588 .. 150 1572 .. 2 4Lt ~ 5 7 -1 .. 82 ?.4646 -.0100 -.5011 .0091 00053 "038 2 
e5b9 $1?0 1~6930 5).4? -2 .. 27 2.!:d97 --.0219 -.6385 .0108 -.0000 00385 
8590 .150 1565,d l,dO =lo76 ,, 3191 ~o:itiO -~0554 .. 0000 -.0044 .. 0375 



U/J$A L lo. i'; GL t:: Y 7 X 10 HIGH $PEED i'UNN:.:l 

TE:Sf , ? 
- .:J R tJN 17 

T? !"iACH t; l.L ;:,nA Bf:: T !~ CL (st,}. CD{Sid CFM{SA ! CfHH Sid CYIH Sid CSF(Sb,I 
PA Cl::G DEG 

8591 Cl '.:i ') 156-1".l 1 c O l =9,:; ,n "2 7 1t5 c0703 =c0602 cOOZ5 ~·c.0233 c,18&7 
8592 € 1,0 156Sc.':i t.; c 9 6 "" <;, e. 77 e fjt,.22 ,,085(, ~~ev659 oOOl;Z. =c0236 ,,1922 
13593 e l 5 0 l 5 6b c 7 'ic90 -9c90 lc.0823 C .lf{28 =r, 0886 c0U.0 =c0244 c201't 
bS94 <z, l~O 156<,,, l l4c80 -toe 11 le3920 c3096 =c1Z32 c03.52 =,,OJ.25 @1619 
b595 0150 1564,;;.!.i;• li"t!'1 =9c 70 lc6487 cc :;i 5 63 =(:, 14 64 eG283 =c0093 cl376 
a:;; 96 c, 1-SO l::,57c2 24c 70 -·10,, 11 loi:lCl.::l c7888 ""c2209 e 02 68 =c0073 Cl 1470 
8':;;97 .. 1.50 1561.,d 2-ic 15 -9, 89 1,,9647 lc0921 =c2777 ()0240 =c O 001;$ cl168 
8598 ~ 15 0 1558"9 3½o 72 -9c 7Y lo9f>55 le3488 =€03428 .,0259 ., 0014· c 1845 
i3 5 9 9 " 150 1561.,-., 3 1 e 7 J. =9., 71 leellb3 l., 1f963 -~4208 .,0317 =e0072 &1987 
8600 e 150 1555e4 4't e '.16 -l.0o04 1®7360 le7021 =c4941 t! 0362 - .. 0100 .,1894 
8601 ., 150 15 59 G 4 4 '1 • 36 =10<; 07 1.,6442 lc8711 =.,5889 m0382 -<!10127 ~1957 
8b02 el50 1562.,a 1,, 23 =9., 88 e,3007 .. 0673 =c,0586 .,0027 =.,Q23lt ml928 

TtST 23 RU\/ 17 
TP MACH J ALP:1A. BE TA CNF(BA» CAF (B,0 CPVi{Btd CRM(BA} CYM(BA} CSF{BA} 

PA DEG D i: ~ -~~ 

B591 ., 150 1569~1 L,Ql -o, .. 97 ~2757 .,0654 =e060Z e0029 =e0233 e 188 7 
8592 ~150 156<:)c.5 'l,;96 -9., 77 "6472 eOZ91 =,,0659 «0062 =.,0232 cl922 
8593 tel50 1566,, 7 Ya'JO =9e90 1~0907 -@0454 =c0886 110150 =.,0222 t12019 
b '::i94 " 150 1564·el l'to 80 =l0c 11 lc4249 --c0561 <= Q 1232 ,,0372 =00031 @1619 
8595 (, 150 l:i64,,4 l'i,.84 =9e 70 1"7397 =00363 =cl464 <10298 .,0009 cl376 
f. 5 96 tl50 15 57" 2 24 e ?Ci =10c 11 lc'i723 =c0391 =r 2209 ,,0274 ,0046 el470 
d597 C- 150 l':;,6i.,8 29, 8? =9.,89 Ze.2476 -.,0305 =,d.777 ,,0212 "0113 el768 
b::;96 d50 15?8,.9 34e72 -918 79 2.,4002 -~0221 =·e 3428 .,0205 c0l.59 ,i:1845 
8599 .,l:',Q 156le<J 3 1" 71 -9 .. 71 2.,354,3 - .. 0105 =e4206 e0290 .. 0147 el987 
tl600 .. 150 15:i5a4 44., t.i6 -1 o .. 04 2" 4 315 -.,0183 -.,4941 .,0347 ., 0193 @1894 
8601 ., 150 15 5<_; G 4 49@ 3 6 -10e07 2@4907 -e029~ =o58ti¥ .,0346 e0207 *1957 
8602 .,150 1562e1 L,23 -9.,88 • 302.l .. 0608 =e0586 .,Q(.132 -~0234 ., 1928 

• 



• II 

NAS~\ tt1GLEV 7 X 10 HIG:·l SPEcD TUNi'n:L 

HST 23 RU,"l 18 
TP r,1 .AC H ,'\ ~u:-,H BETA CU SA) CD«S.1U CPM(SAJ CRrHSA) C'HHSA) CSF{SAo w 

i' A r) cG D t: G 
b61S "'151 15f:l 1to6 ,J 09 ~~~ 00 ,0216 J~)797 ,2630 "0007 =00007 0 013 1) 

iHll b ·,;) 15 0 1577,,,4 4" 98 =~03 "t1745 ,0910 -JL:652 =,0026 =oOOL3 ,,OEd 
b617 "150 1574,,b -) ~ 90 "-o O 7 , 9046 ,1310 , 2 :J L1 1 =000H3 =Q0015 ill 0170 
8618 "l :i 0 157304 ll;o.)5 =,;;, 11 la2531 1)24&2 @2039 =,,0051 =.,0014 00185 
::1619 ,, l:iO 1~6b,,9 19,86 -,, 15 1" 4 l 23 .,lt752 <>1730 .,0042 =,,0013 .,0120 
8620 "' l:,:) l:;,70~:i l4m74 =,, 17 1@59<10 "'68 28 ,.Jcl42 e0025 ,0004 00074 
'3621 ., 150 l 5 b l ~ 2 z,.," 7::.) =,, 27 lo 7<:J36 .,cn53 =0 00379 "0018 00007 00206 
8622 l"' ~ 0 .,,J lJ 15J0.,4 34,,d8 "',,..<o 33 L842':l 1,2169 --~23';7 00033 ., 000'.:l "0195 
8623 "150 156509 39364 ~,,34 L,7t.03 la3e51 '=u4591 .,0024 ., 0011 e0192 
2624 ,; 149 1559"'.;I !,-ch ;Jl -,, 37 1,,6624 l ~ ';2 8 8 =,,6201 ,,0014 -.0023 @0211 
8625 9 15 0 1567,'.; ':JOd\.l -,, 31 1 .. 5773 1.7346 = .. 7278 .. 0050 -00013 "'0207 
8626 "'151 1584a6 0 10 - .. 00 .0186 .0792 .. 2607 -.0003 -_,0012 Ill 0243 

n.:ST 23 RU~ 18 
TP MJ\C,., J .1-\L?rlA St: TA CNF(8A) CAF(8A) C PM <f:Hd CRM!BA) CYM{BA} CSf<BAJ 

PA DEG D i::G 
8615 ,, 151 158436 ,, 09 ·=,, 00 .. 0217 .. 0796 .. 2630 @0007 =oOOOi" 1)0134 
8616 ~150 1577~4 t," g 8 - .. 0:3 .4806 e0495 02652 =,;,0024 =.,0015 @0151 
e617 ,.15() 157t;ob } ,, CJ 0 -a07 ,,9136 -.,026 11 e254l - .. 0015 -~0017 ~0110 
3618 0 L ~; 0 l'J73~4 14 o d :i -., 11 l .. 27li(; -.,oe13 02039 =.,0046 =-,0026 00185 
b619 ,, l:; 0 156601 l.J,.56 =,. 15 l.,L;f97 ~~,~0329 01730 GOO 4ft .. 0002 00120 
8620 "150 l;,, 70 o 5 24 ~ 7"t -a 17 L, 7:B4 '=©0lt69 .,0'.142 ~0021 .. 0015 .. 007li 
i:l62l .150 15tllo2 z~~7'1 =,27 2a0361 -00532 =~0379 ~0012 @0015 ,. 0206 
8622 "150 15t'0.4 34.,do -.33 2 .. 2077 -.. o,:i, -~2357 9 0024 e0023 .. 0195 
b623 ., 150 l; 6 5 • :) j-J.,6<t - .. 34 2e2546 -.0693 -1)4591 .0011 .. 0024 $0192 
8624 "l lt 9 1559a5 44081 .... ,. 37 2 0 2 5 08 -.oe10 -.6201 00026 - .. 0007 ~0211 
8625 .. 150 1567~5 5]@30 =,. 31 2 .. 3422 -.1055 -.7278 00042 .. 0030 .. 0201 
8026 "l '.:i l 1584,,6 .10 -.oo 00187 ,.0792 .,2607 -f,0003 -s0012 ®0243 



'{A';; A L /;:,1,GLLr 7 X 10 HIGK SPfeD TU ,1 l~ L: L 

TEST 23 fl u rx 19 
TP !' i1C H ·.,,,i AL 1;,~A Bt:T4. Cl(Sld CD{Sfd CPM(Sbd CRM{StU C\'MCS!d CSF (Std 

PA OfG DfG 
8627 C l:; 0 1.575c3 le )U 50 0 11 e 1592 "l 06I c2563 =00()57 ,:0096 =e,0786 
8 62•3 C 

"f ,:; () 
,. :) 1,.. I 5 i3 1 e 0 '.;I e 13 1-t 0 r; 0 C 4992 C 1004 C 2577 -.,00133 cOOG5 =e0691 

862'? •· 150 1576,.,9 JJ,.,06 5•e, 02 ( 
(? l¼ ' 13 't0 ( 2 & & ' ~ t ~ / .• =c0087 ,0093 =c0(J09 

8630 C 150 l580c4· 10~ 10 {i {l 99 1 C 2 ,;17 c2377 c20t>7 =c 021'.(f; c0062 =(,06'}} 

8b3l C l 'Jo l'.?65d lie 7 'j ~() 0(3 le4l20 ~4702 el849 =., 0109 C 0023 =c 0420 
H632 ~ E10 l~elc 4 2'.t"' 77 ~-

.i C· 01 lc634O <1! 6996 C 0829 =.,0135 00002 =c0564 
8633 C 150 1576,0 l9e77 5,, 12 1.,8049 .,9661:! =c,0256 =e0102 =c0030 =c0723 
6634 " 1:-0 1:i62c 3 3 4 o 6b 5 ,, 0 j_ 1 r8290 l, 1970 =c2307 =,0187' ~e:00}7 ""'e0618 
f~ 6 3 5 d.50 1579~ 7 39ci:i2 fto ;.. 7 le 7 8 6't le 3894 =c4300 =c0163 .,oosz =.,06Z1 
c636 e l'.)0 l:;,62., : . ..) 1"t- 11 e- 5 3 'to d'.J 1 0 64c8 lc':102:2 =c6376 -r 01 Tl ., 008 7 =e:0372 
fJ637 e 150 1~76@6 49,,;,) 1 50 l :;i le60C3 lc7363 =~7029. -.,ou.a 00070 =&0590 
8638 ., 1~ ') 1572, l l., 42 5 .. 01 <I> 1563 ol071 ~25:;it; =00056 .,0097 =,d)B23 

TEST 23 RUN 19 
TP MACh i,J .t.LP-1A Bi;, f /.I CNF(8A) CAH Eifd CPM(BA } CRMt BAl: CYMC a 1,, i CSF(B/,, 1 

PA DEG DtG 
8627 II) 150 1575<'3 L,,'.70 C: 

.,I&, 04 C 1619 C 1019 ~2563 =d)059 ~ 0096.; =1; 076 6 
6626 e150 1581.,0 r:· 13 4 .. 80 5062 c055'4 ~z5.77 -.,ooqo 0076 =.,0691 ✓" C C 

['629 150 1576c9 1 '). J6 r. 02 ., 940'.J -.,0308 .,Z4 1tl -e0102 c0076 =, € 0809 " JO 

db30 0 l 'J 0 15tl0c4 l~,70 4o '1'1 lo2614 =@Of<53 «t ZOB 7 =00251 =,0002 =,-0651 
t63l @ 150 156:i,1 1 ;, e 7 'j 5,. 08 1 .. 4/i 78 -.,034? ~1849 =eOllO =c.0015 ~~c 0420 
t'.'C)3 Z ~ l~O l')i:5le4· 24., n ~ .. <Jl 1 • 776::; ~~cOL:91 (0829 -,,0123 =.,OO:.i5 =.,0'.56C, 
8633 DO l:j76e0 2, ~ 77 r, 12 200468 =0 c0:7b8 =,.0256 - "'0013 -@,0077 =@0723 " _, " 
8634 .. 150 1 5 8 2 " 3 34e~6 5 .. 0 l 2" 1652 =c0554 r.',",• f. 2307 -.,0144· -.,0121 -

0 
.. 0616 

5635 ~ 150 1579@ 7 34,, 82 4., 87 Z.,2618 -1110"/67 =.4300 -.0158 ""@ 0065 ""e062l 
8636 "15 ,) 1562e'1 4"t {' 53 4@ tO 2 .. 2268 -.,0855 =.6376 =e0187 -.0062 -€0372 
b637 .. lSO 157be6 4-:1.,91 5., l '.> 2.3592 -el065 -~7029 -.,0129 -.,0045 - •. 0590 
8638 ~ 150 15 72" l 1., 42 5e 01 el589 elO32 e2558 .;,,e 0058 e0095 =t,0823 



... 

!\IA SA lANGLi:Y 7 X 10 HI G rl SPi;ED TUNNtL 

TEST 23 i<dN 20 
TP MACH Q ALPHA 8!: TA CL(SA} CD(SA} CPM(Std CRM(SA> CYM(SA) CSF(SA) 

r>A OtG Dt::G 
8639 "150 157S,,3 1~55 9a95 .• 15 91 01020 "2L; 3 5 -~ 00i3 1i "0209 =-..1727 
8640 -~ 1:;, 0 1576a0 L, :,6 99 ·.;i5 01599 '.) l 023 ,2Lt37 -s100h3 00210 =Qi 171 B 
8 frl1 l •J 150 15ti2©2 4" 96 9o97 ~£1672 a O"J 56 ., 24 l 9 - ~ 0 l 08 "0195 = .. 1602 
t164 2 ol5 l 1587~2 :; ., 91 9,. Cjl? ., t, GO 13 .1305 .2308 =,.,0143 00192 =01525 
8643 ·) 15 0 1572.0 l ·'.t e ·rn lOs.J'i L,2364 ., 2 5 5 7 a 2 lb 4 --. 03 67 "0116 =¾>1277 
Fj 644 "151 1 5 8 :; " 7 l ) -• 7 d lOoCi7 1.4363 ~4764 .1881 - .. 0260 e00l5- =,,0940 
e645 ~151 l:11.io~d 24" 70 9.92 1.6299 06913 00819 -.0297 -e0002 =.1058 
b 6£, 6 ,d50 1564"' 4 2 -I.,. 74 1 o. 04 1..,7742 a9391 =.0208 -..,0251 -.0026 =ell;Q7 
8647 0 15 0 1570.t 34" B 7 10,, 09 1<>8457 la2014 - .. 1725 - .. 0310 -.0034 =..,1523 
8648 .1,0 1570'):;) 39~65 1 o., 01 1 .. 7971 1~3971 = .. 3468 -$0360 eOO't4 -.1556 
8649 0150 156703 44 .. 69 Y.95 l .. 738Y 1.5930 -.4870 =.0284 "0134 =.1678 
:16 ,o .., 150 155004 49~77 10;)03 1.665') lo 7913 -.6037 -.0279 .0166 -.1740 
8651 .150 1573.0 l,i,5) 'le 'ii2 .1593 .1031 .2455 -.0081 .0211 -.1727 

TEST 23 '< UN 20 
T? MACH J ALPrlA 6E TA OiF(BA) CAF{8A) CPM(BA) CRM(BA} CYM(BA) CSF(BAJ 

PA J ';;G DLG 
8639 . .150 1579.3 1~55 9.95 .16 li:l .0'177 .2435 =.0090 .0201 -fl 1727 
8640 al'JO 1576~() 1.56 g~95 .1627 .097~ e2437 -.0089 00208 =el718 
6641 d50 15 ;3 2,, 2 • ,. ::.)6 C;,,, '-i 7 ,,4737 • O:i 49 .2419 - .. 0125 ., 0185 =01602 
3642 ,, 151 1567$2 :; o H 9.94 .,9098 -.,026:;, .. 2308 -,.0174 00164 -.,1525 
8 6L13 "1 ~o 1572 .. J 14s7B 10 .. 09 l.26C7 -.0682 "21 f.i 4 -,,0384 .0019 =@1277 
ti 64 4 ..151 1585.7 1,,1., 78 1Je07 1.512B -.0377 .1881 - .. 0250 ~.0074 -.0940 
8645 • 151 1565.,'.l ?. '1s 7 ;J 9., 92 1.7697 -,0532 .0819 -.0269 -.0126 -.1058 
E:646 0150 1564.,4 Z-;.74 10. 04 2e00t4 -.0647 -.0206 -.0205 -e0147 -.1407 
8647 el?O 1570.,cl 34.87 10 .. 09 2.2012 -.0693 -.1725 -.0235 -.0205 -.1523 
8648 el'.>U 1578,35 3Si., 65 10., 01 2.2752 -.0712 -.3468 .;..0305 -a0196 -el556 
6649 ol:iO 1567.3 44.69 9.~5 2.,35t5 -.0905 -.4870 -.0296 -.0104 -.1678 
B650 6150 1580~4 49e77 10~03 2.4433 -.1147 -.6037 -.0306 -.0106 -.1740 
Fl 6 51 0150 1573 .. 0 1.59 9,. 92 .1621 .0986 .2455 -.0087 .ozoe -• l 727 



;\J/JcSA lt>\1GLcY 7 X 10 HIGH SPE!:D TUNN2L 

H::ST. ..... ')_ 
;:..., ~ JN 21 

TP MA.CH ·, A u:i ,--u~ BE TA CU Std CD {Silt CP:t'HSA ! CRVi{SA.) CYM(S/d CSF€SA) ,~{ 

p b. Dr:.~ DEG 
8652 C 1:, 0 1:?80c5 1,67 19" 76 el205 e0858 c23l;3 -e0107 00378 =c.34&2 
,::; 6':,3 el,O 15d0e7 4c89 19,, 88 ,,3898 €· 03 06 e2333 =e0l42 .,(1362 =e3~27 
8 6 5 4 "'150 1578€2 1 J ,, :Jl 19,, d 7 c,8128 ,1219 ('· Z 30~ =-G,Q2f.t! 00355 =•0 3,35 B 
8o:;,5 ., 150 1571c6 1 '{ e 79 l 9e 99 l C 1658 C 2 344 e2022 -,.,Q4 1t3 €0233 =ei3012 
8656 ,l~O l5dlc0 ] '-i ,. lH 19c66 le4191 e4599 "139 2 =e:0406 e0026 nc2314 
.:- 6 t;; 7 -01150 1579c:U 24" 61 19,. 3 2 1., '.;171:il c6572 ,,0761 =c0494 =,,0083 =a21.52 
66 ':,8 C 150 15Ulc ~ 2} C 8 l 19., <; 3 le705d e8972 cOOll =,,0561 =.,0096 =e2495 
8659 ~150 1575,5 31te6l 19(; 77 1 .. 76 74 lel312 =eOB90 =.,0574 -c0084 =02730 
d660 el~O 1566,8 31~75 19~97 J.,,6973 1,.3103 ""',; 24:?l; =.,0584 -.,0051 -,:-3111 
ct.,61 ol~O 152.2.B 4 1t • 56 20. 06 1.6757 1.,5145 = .. 3641 =e0608 00099 =e3302 
8 662 @ 150 15113 .. 3 47.,ll 19,, 30 106572 1@6337 -.4343 - .. 0584 m0l56 =113396 
8663 ., 150 1578 .. 1 1 •· 3 i..l l '1• 74 ., 0922 o 08 55 ,. 23 74 =1110102: 60380 - .. 3492 

TSST 23 RiJ'-., 21 
TP MACK .,/ ALP-lA 13c TA Cl\! H Bid CAHBAl CPM(i3A) CRfHBA} CYM(BA) CSF(BA) 

PA DSG DEG 
8652 "150 15b0e5 le67 l <iie 76 Ill 122'1 GQ623 c2343 -e0ll8 c0375 -c3482 
t'.'653 el50 1580.,7 4ed9 19~88 03953 c0471 "23 33 -.,0173 «0346 =,@ 342 7 
'3 6 ~ 4 .,.15 0 1576~2 lJ.Jl 19.fl? .,8216 =.,0212 o:2304 -© 0305 .,(.)307 =03358 
66:.•5 ., 150 1571,dJ 1 ~" 7 J 19., 99 l • 18 70 - .. 0710 c2022 -.,0 1188 ., 0 l 12 =·, 3012 
8 6:; b d50 1581.0 19.21 1 ?,, 66 1.,4909 -,.0484 ,. 1392 -.,0391 -.,0113 =-,2314 
8057 e J. 5 0 157'1ieU 24~bl 19 .. 32 1 .. 7085 -.,0596 o:0761 =e0415 -"0281 ""'@2152 
e65t l"' ,, IS; JV 15clc ; 2 to: e 1 19.93 1,,9261 -"0696 .. 0011 -.,0439 -.0362 =e2495 
8659 ., l :i 0 1575e~ .:l • 0 6 i 19.77 2.0971 -.,0729 =.,01390 - .. 0425 -.,0396 -.,2730 
&660 • 150 15 66., 3 3 oi. 7 5 19. 9 7 2.1428 -110780 -.2454 -.0416 -~0413 =e3lll 
8661 .150 15b2"8 44.56 70.06 2 .. 2566 - .. 0966 -e364l -.0503 - .. 0356 -e3302 
8662 .. 15 0 1583d 4 7 • 11 19 .. 80 2 .. 3248 -.1024 - .. 4343 -e0512 -c.0321 -@3396 
6663 • 150 157B,d 1.3v 1 c.. 74 s 0941 e0834 112374 =eOlll .,0377 -"3492 

j ' 



, t 1 

NASA LANGI.EV 7 ;{ 10 H!Gf1 'SPEEO TUNN::L 

TEST 23 ,1 UN 22 
TP nt.,c,; Q AL.>i--!A BET A CUS Ai CO(SA} CPM(Std CfHHSA) CYM(SA) CSf[SA) 

PA ~ ,. ,· DtG J'.:·v 

8b64 "15 0 157503 1 o 2 2 =1" 97 o OP ;;iO o l O 5Li 02683 <10009 =@0050 a0455 
8665 d50 157S:" d 4o:37 s=l,.92 "ti260 o086;i &26blt =a0005 =.,OOl16 e 052 9 
8666 s 1:; l l 5 e 6 ~ g 9.90 ~L ;_,4 08983 "1315 ,2541 =30007 =o005f} ,,0529 
8667 0 15 0 157706 L4,,d7 =Z.,07 L2145 02568 @l 0)7lt J O 1 2 1 =;,001'i# t)l O ii 2 5 
R668 d5v 1'569 ') 7 1-lill77 =1~91 104143 ,,4739 "177 2 ., 0093 =,.0027 ,,0320 
?:)669 ,, L5 l l:,85al 2408b =1098 1 .. 59 66 0 676 7 ., Ot:J 5 5 (}0078 00008 "0299 
~' 670 ., 150 1572.,b 2:,iQbd -ls99 1.7931 @~602 -.0337 .0055 "0012 o04B9 
t-671 ., 150 1579,,!; 3l;,,dQ -L, 96 l.8487 1.2174 -()2170 .0110 ~0013 ,,0400 
f:i672 ,.150 15 dl,, 4 39061 =la97 1.)79113 1 .. 3885 =,-4155 ~009¼ -.0017 .0313 
8h73 ., 150 157800 44.56 =2~11 le6b03 le5386 -,,6220 .0080 -.0017 e02l;2 
e674 ., 150 1581 .. 9 50., 11.t =l.,96 1©5857 ls7382 =-,7217 ., 0128 - .. 0054 e0173 
8675 ,.151 l 5 b 6 " 5 1 .. 29 -1.,99 .. 1126 .0980 .2628 .0008 -.,0042 .. 0366 

ltST 23 R iJi'~ 22 
Tl' MACH J AL P--!A BETA CNF(Bti) CAF(BA} CPM(BA) CRM(BAJ CY,"l(BA) CSF{BA) 

PA DcG DEG 
8664 ~150 15 7:, 0 3 1.22 =lo 97 .,0872 01036 ,, 268 3 '°0010 -e0050 .i0455 
8605 "150 1579~,.) 4~d7 = 1~ gz ,, 4318 ,,050,:, J2684 -00001 =a0047 s0529 
t:t,66 0 151 1536,,9 ·:;,. 9 0 -1 .. 94 ,, '~075 -., 02 "i8 .2541 •. 0002 =,.0054 E,0529 
8667 ~ 150 1577 .. 6 14,.tlf -2.J7 1.2397 -.,0636 .1974 .0122 .0013 ., 0425 
8668 aEO l:169,. 7 19@77 -L, Yl 1.4917 -.0326 el772 00097 ,,0006 .,0320 
G6b9 al 51 l:;,o5el Z• ~db -1 .. 98 1~7340 -00554 0 08 5? a 0068 .,0040 @0299 
6 6 ~10 ol5C 157Zeb 2 1:1 .. 68 -1. 99 Z.0333 -.J:db =.,0337 e0042 ~0037 e0lt89 
tl671 • 150 l '.;179 o 't 34" >;Q =l.96 2 .. 2128 -.0554 ~.2110 ,.0083 .0073 @0400 
8672 .150 1531.4 1 -J • 61 -1 .. 97 2.2656 -,,,0727 -.4155 ~0033 .0047 .0313 
8673 8150 157d .. O 4485d -2.17 2.2767 -. 08 34 -.6220 .0069 .0044 .i 0242 
6674 "150 15cl.~ 50" 14 -1.96 2.3506 -.1033 -.7217 .0128 &0061 ,,0173 
'd675 ., 1::> 1 1586 .. 5 1G2'/ -1., qg .1148 .0955 .2028 .0009 -,,0042 .0366 



!v.cA SA l h r<GL E Y 7 i: 10 HIGH SPCED TUNNEL 

TEST 23 r,:LJN 23 
TP fi t,,C H 0 /ilr"Ht, Bi: TA Cl « Std CD(Std C P~ (SA l CRM(Sld CYfHSAi CSF €SA} 

PA DC;.; D f: G 
8676 " 1:;i l l59Cr,::l· l ~ 4-lt -4c 96 C 1221 c0992 c 2 58 3 <::0028 =e0J06 @Ot375 
6677 ~. l!,O 1579e2 4on 5., 05 ,'1':70 ,0992 ( 2 '::i (?6 ,001 7 =.,OJJ.1 c0i37b 
fi67i:J {; l '.; 0 5 7':i c 1 7c97 .. ~ :.i C, 00 ' 88 62 ,1298 C 2~ 3;? c· 00 3A =c01JJ.. cOl:'.i G 
t; 6 7q td50 1567,;;'t 1.'1e74 ., :JC 11 1 < 2 ]. 30 cZ.612 ( J.d70 'i' 0 l 8 3 =e00?6 c0o91. 
l.5 6 80 C 15 0 1583, 5 1 ~ c,. ~ b =4c 99 le42?5 e¾l:::41 '-' 1792 .,0165 =c0017 •• 0484 
':l681 e l;;; 0 1571,b 2 4 c 6 4 -5c 03 1.,6137 6 68 65 '-'075::, -., 01 ?0 r:0006 "0538 
fl 6 § 2 " 150 1575~ 7 21d1".J ..,, :) C 09 le8095 e9663 =.,0178 ,.0156 .. 0044- "0688 
8683 " 150 1580. :~ 34., 75 =-· l~.@ 90 J "32 16 le l (HJ8 ... ~ 2 2 6 lt C 021 9 c, 00 '.Jl, E/0801 
P. 684 ., 14 S 1561 (\ '1 3 ':il., 59 =5e10 1,,7967 1..,3913 0'e4031 e0238 =,,0027 .,07,,1 
86fl5 "' 150 1565.,6 4 4,, 71 =lt·c Pl 7 1.,7157 le 5682 ccc:-·{;: :5b 18 c0212. -GOU59 00711 
d686 d~O 15 ob" e 4 9., ::J4 -4., 96 lc6032 le 7« 1-tO ~'c6998 , 0209 =qQJ97 e 0763 
E687 <• 151 l6Gl.~ 1., 27 ... 5,. 02 G 1011 el046 @2519 .0021 -.,0111 o,0913 

TEST 23 RUr--, 23 
IP MACH J ALPHA BETA 0 1 F ( BA) C ,.,, F { Bid CPM(B/l ' CRM{B/d CYM( Bid· CSF rn,u 

p /l Of:G D t:G 
8676 e 151 159008 le44 •= 4ia 96 ( 12 46 ~0961 c2583 < 0030 =e0l06 e0075 
8677 "' 150 1579.,Z 4 " 9 3 = 5t 05 r,l.;:;39 e0604 eZ596 1!)0027 =,.0109 <i'!CHH6 
1:,676 " 150 1575. l 9 ey 47 -- 5 4 00 e8953 =.,0256 e2435 ,.0052 -- .. 0104 e 0758 
db79 C l ':', 0 1567.,lt 14 (;; 74 -5" 11 1 .. 2395 =G0560 .,1370 .. 0192 ='" 0-008 11,0691 
tl680 ..150 15 63" '.i l 1 ~· ·-t /J -4., 'f 9 L,5089 - .. 0336 "1792 II> 0161 ,.0040 ¢.0484 
8681 " 150 J571.b 2:Lteb4 -

00 5s 03 lc7530 ~~c0"187 C 07S 5 ¢0152. 00076 '"05 3 S 
0662 " 

1 ,, () .,, ~ l 5 7 ~ ~ 7 29.,69 -5., o·:, 2 CO 5 05 =c\)069 =c0l78 c011 1~ "0116 e06G8 
156_8 3 e 150 1580.,J 34 .. 7:.i -4 .. ·~o 2" lb 00 =e0535 =~2264 ,0149 ~017() e0801 
.:3684 " l lt 'j 15hL,-:; 39$ 'j '-j -5 .. 10 2.2728 =e 07 <Cf 3 -,.4031 .0201 "0131 ~ 0741 
86135 dSO l562c6 41© 71 -4© tJ 7 21113226 -@0927 =e5616 Cll0192 00107 @0711 
fi686 "150 l566c::1 4-:,, 94 -4. 96 2e3b66 - .. 1048 -.,0998 110209 ,0097 @0763 
6687 " 151 l60le"1' l ~ Z 7 -5., 02 Iii 10 34 ml024 .2519 s0030 -eyQlll "0913 



• f • 

~ASA LANGLEY 7 X 10 HIGH SPEi:D TUNNcL 

Ti: Sf 23 RUf\l 24 
Tl' MACH Q ALPrlA BETA CL(SA) CD(SA) CPl'HSA) CRM(SA) CYM(5A) CSF(SA) 

PA Of:G DfG 
Bob!;, • 151 15tH.le8 1.26 -9.96 .0948 .1010 .2445 .0057 -.0222 .1&17 
8089 • 15 0 1579.0 5.oa -9.06 .4344 .0981 .2.474 .0043 -.0215 .1776 
~6'110 .150 15ol.5 ~. <n -c,. 94 .f4557 .1290 .2314 .0084 -.0210 .1102 
?691 .151 158"1. 7 14.85 -10.04 l.l9b9 .2505 .2063 .0281 -.0109 .1409 
0692 .152 1621.3 1g.77 -9. 80 1.4075 .4699 .1736 .0293 -.0002 .0970 
8693 .151 15<,,l.4 24.66 -9. 't6 l.60cts • bf:! 12 .0937 .0313 .0016 .095 7 
8694 .151 l5ti5.7 2..;.133 -9.99 1.7814 .9509 -.024€ .0321 .0053 .1318 
8695 • 149 1561.4 34.62 -10.01 l.7'ld8 1.1112 -.1847 .0367 .0064 .1514 
3696 • 150 1575.9 39.55 -10.21 1.7805 1.3830 -.3649 .0426 -.0013 .1581 
8697 • 150 1567.0 44.~0 -9.92 1.7151 1.5786 -.5324 .0366 -.0120 .1661 
8698 .150 l 5 75 • 1 49.79 -9.~9 1.6087 1.7363 -.6592 .0338 -.0156 .1673 
b64'.i9 .150 1579.6 1.11 -10.04 .0897 .1015 .2436 .0056 -.0224 .1834 

TEST 23 RU~ 24 
TP M4CH ~ ALPHA Bi: TA CNF(BA) CAF(BA) CPM(BA) CR"(BA) CY~(3A) CSF(BA) 

PA DEG Di: G 
8688 • 151 1566.6 1.26 -9.96 • 0970 .0989 .2445 .0062 -.0221 .1817 
d689 .150 1579.0 5.06 -9.86 .4414 .0592 .2474 .0062 -.0210 .1776 
8690 .150 1581.~ 'i • 93 -9.94 .8651 -.0206 .2314 .0119 -.0192 .1102 
bt:>91 • 151 1589.7 14. t:-5 -10.04 1.2211 -.0646 .2063 .0299 -.0033 .1409 
8692 • 1~2 1621.3 19.77 -}.d8 l.483~ -.0340 • 1736 .0276 .0097 .0970 
8693 .151 15~1.4 24.66 -9.96 1.7463 -.0523 .0837 .0278 .0145 .0957 
a694 .151 l5t15.7 2-1.83 -9. 99 ?. • 0184 -.0614 -.0248 .0252 .0206 .1318 
8695 • 149 l5bl.4 34.62 -10.01 2.14,7 -.0~80 -.1847 .0266 .0262 .1514 
8696 .150 157:,.:; 3:;i.55 -10.21 2.2535 -.06 74 -.364~ .0337 .0261 .15!H 
8697 .150 1567.0 44 • 80 -9.}2 2.3293 -.0882 -.5324 .0344 .0173 el66l 
8090 .150 1575.1; 4~.7'1 -9.59 2 • 3645 -.1076 -.6592 .0338 .0157 e 1673 
8699 .150 157"1,6 1.11 -10.04 .0917 .0997 .2436 .0061 -.0223 .1834 



NASA LANGL=Y 7 X 10 HIGH SPEED TU"4NE L 

TEST 23 l<UI\ 25 
TP MACd (J A Li''ri A 8( TA CL<SA) CD(~A) CPM(SA) C~H(SA) CYM(SA) CSF(S A) 

PA L't:G O t G 
b70 0 • 15 0 157 1 .3 17.~3 -ll.d8 1.3332 • 38 2 2 .190~ .0349 -.0016 .1 291 
e 70l .151 1589.i 11. 04 -Y.PQ 1.3344 .382b .1104 .0306 -.0012 .10 10 
8 702 .151 158 9 . 6 17. a b -7. 91 1.3367 .38 80 .1 084 • 02 54 -.0001 .01 22 
ij703 • L 51 1587.o 17.76 -5. 82 1.3450 • 39 54 • lts56 .0225 -.0004 .0515 
87G4 .151 1593. 6 17.92 -3. "'z 1.3210 .3856 .1769 .0202 -.0006 .0261 
>:S 7u5 • 15 l 15 86.3 l 7. 7 ~ -2.05 1.3192 .3906 .1802 .0126 -.0007 .007 9 
e 706 • 151 15 8 7.o 1 7 • •,;l • 52 1.3071 e3 b 24 .1e15 .0038 .0016 -.024 6 
~·101 • 150 1583.7 17.7d 2.10 1.3056 .37b9 .1810 -.0028 .OU28 -.0322 
b70tl • 151 1~ae.o 17.7d 4. 17 1.3231 • 39 30 .1782 -.0094 .0034 -.06 51 
6709 .150 1554.:> 17.61 s. 96 le32b0 .392€ • 17 7 2 -.0158 .0034 -.07 8 3 
f.!710 .151 15136.o 17. :H 8.04 1.34!>6 .4015 .1780 -.0213 .0020 -.0998 
8711 • l ~ l 1586.2 17.dO 10.10 1.3454 .3851 • 183 6 -.0279 . 0033 -.1 194 
e112 .150 1535.0 17.63 11. •.37 1. 3 5 54 • 38 78 .1858 -.0318 .0029 -.1455 
8713 .150 15 61. 0- 17.96 .06 1.3184 .3867 eldl6 .0058 .0008 -.02 66 

T:: 5T 23 f( u 1-i 25 
TP MACH J ALPriA 8E TA CNF(BA) CAF(BA) CPM<BA) CR.l'l(BA) CYM(dA) CSF(B A) 

PA OE(; DEG 
8700 .15 0 1,11.3 17.93 -11.ilb l.3 rl 61 -.0468 .1905 .0337 .0092 .1291 
8 701 .151 15~9.-I 17.64 -9.dO 1.3877 -.0395 .1~u4 .0296 .001:s2 .1010 
tl702 .1,1 15~4.6 17.96 -7.Ql 1.3932 -.0413 • 198 4 .0242 .ou76 .0122 
5 703 .151 15tH. J 17.76 -5.d2 1.4015 -.033b .1856 .0216 .0065 .0515 
8704 .151 1593e d 17.~2 -3.'12 1.3756 -.0395 .1769 .0195 .0056 .0261 
8705 .l?l 15 86 .3 1 7. 7 1 -2.05 1.3754 -.o30c .1102 .0122 .0032 .0079 
8 70b • 151 15 .J7. 1 17.91 • 52 l.3613 -.0381 • 18 l 5 .0031 .0021 -. 0 24 6 
b707 .150 1583.7 17.78 2.10 1.3590 -.0380 .1810 -.0035 .0019 -.0322 
b708 • 151 158b.O 17.78 4.17 1.3799 -.0298 • 178 2 -.0100 .0004 -.0651 
870~ • 15 0 1584.5 17.67 5.96 1.3846 -.0289 .1772 -.0161 -.0015 -.0783 
tl710 .151 1586.0 17.81 8.04 1.4039 -.0292 .1780 -.0209 -.0046 -.0998 
8711 • 151 1586.2 17.€0 10.10 1.3987 -.0447 .1836 -.0276 -.005 4 -.1194 
c712 .150 1585.0 17.63 l le 8 7 1.4092 -.0409 .1858 -.0312 -.0069 -.1455 
b7l3 • 150 1581.0 17.96 .06 1.3734 -.0386 .1816 .0052 .0020 -.0266 



• • j " 

H,SA L f, r-1 Gl E Y 1 X 10 HIGH SPt:tD TUNNEL 

T£:ST 2. J XU11 ,, , 
cb 

T? r·L~CH 'J t,L:)d.;\ Bf TA CU5A CDLSA) CPM{Si\} CRrHSA) C'iMtStd CSFISA) 
p ;,, De D t:G 

d 72 5 ,.Jl 11r:-1 15 5fl d 20 ;J d 3 =,. 02 1~tr641 05166 ~1707 w0036 -,,,Q()lC/' -"{)007 
?-J726 J 15 0 1576,'J 2'J, 97 -11$77 l ~ 1r 7 6 .3 ,,5201 s01.170 o03t:4 "'z,0033 &147$ 
8727 le , 1605" kt 20 ,; 79 -9~?5 l,4:J64 ~50£,5 {], 178 11 ~0305 =.,0029 all66 ,) J .L 

872.8 ,, lS 0 l:i69.,4 2 ,, '. 7 
~ ,.} 0 j ' -7., 99 L, '-1 /39 .,5211 sll'k:J5 ~0264 "~00032 ,, 0908 

8 7 2 ;} "151 15d7o5 2J 8 ~ 3 =-- 5 ~ ~ 2 1 .. 4:i54 e':;068 el778 eOJ.93 $~:1>0038 0 0615 
2730 ,,1:)0 E 78o 6 2 J"' :;19 =3., 97 1 .. 4598 .,5099 .. 1742 -,0141 -,,Ou41 ,,0;107 
J731 .. 15 0 15 ti 2,. (j 20.89 =2 .. ll; 1,,4724 .. 5207 ,;1666 a0101 - .. 0039 ;:,0262 
.':. 7 3 2 ., l:.iO l5BLt~O 20,.. fl9 -,, 52 1.,,¾537 o 506(; i.1691 "'ooi,s - ... 0016 .. 0098 
t "?3 3 .. 151 158902 20e90 'j 15 1, 46 76 1i 5 1 9 Z s165~ -.,0034 ,0006 •~c;;Ol09 t_ ~ 

ti 7 3 4 0 15 (; 1sa,,.:; 20,.:=n 4~ .l.2 1.4703 ,.:;il86 el69O - .. 0091 .0022 - .. 0397 
8735 .. 1'.:iO l 5 8 :, ., ? 2iJo:31 6,} O& 1©4734 "5164 <31146 =;;0149 e0021 -,,0639 
d736 ';l 150 15b0,8 20,,93 7,. '• 3 1~'1619 "5078 ., 178 6 =e0193 .,0028 =sO8Hl 
b737 ~ 15 0 1584,,8 2 l. 2 2 10~03 l~Ltf:l60 ~5248 _,, 1198 =i)0258 00031 -s1128 
6738 :j 15 0 1580 .. 5 ?- . 'i ., 12 l~,,;~51.i~l $50£15 0 168 6 ~0028 "~,, 0016 .., 0081 "" ,J ~ .... ,J 

TEST 23 i~~ UN 26 
lP r t.\C H Q ALP-lt\ BETA Ui F, 'r!,A) CAF!BA} C?M{Btd CRM{BA) CYH{BAl C5f UHd 

p A. f E,.; DEG 
8725 • lL1 CJ 15 58,.3 2\),. d 3 -e02 1 .. 5521 •=.,0379 01707 'J0039 "-',;, 0003 ""@ 000 7 
ij ?26 ,, 150 3.576",'5 20.i97 t31la77 1.,5647 =.;,()';27 .. 1770 00333 $0092 '"14 78 
0 7 2 7 .. 151 1605 .. lt 20~74 =9g '·Vi l.,';;407 $~~ot153 e 1784 .. 0295 .• 0081 "'1166 
6728 ., 150 l56q~Ll 20 .. q 7 •-7o9:':J 1e56 75 ,-~0400 @1785 ~OZ58 ,a0064 ·~ 0908 
8729 "151 l ';;i tJ 7,, :i 2Ue93 =•5~ 92 105405 =@0465 .. 1778 "0199 .. 0035 ,. 0635 
3730 ~ 150 157/35'J 20.~9 -3 .. :::;7 1.5456 -e046t' ,.1742 ,.0146 .0013 ., 0507 
2731 • l :i o 1582,A z,j,. d9 =2"'ltt l.i5613 "~?03tl6 el668 oi 0109 =;;0000 ,,02b2 
Pl732 ,d5G l '., r~. 'i § O 2J0d9 =~ 52 le53b9 -~0446 .. 1691 ~oo5o ,0002 s0098 
i: 7 3 3 "J.::11 1589 .. 2 2Jg'-JO 2 .. 15 1~5';)b3 -G0386 ~ 1.65 5 -s0033 =00006 =00109 
8734 u 1:) 0 15 85,, 5 :20@E!9 4., 12 l,;l55f.7 Q110395 c116\IO -,0093 =c,0012 """c, 0397 
6735 d50 1585~7 ?O" 81 6 .. 08 1 e 5608 -,,0406 .., 1746 -00147 - .. 0034 =~0639 
3736 sl50 l:;80~'3 2:J .. 93 7 ~ '13 L, :i 468 =60479 ,!; 178 6 =1110191 ""ii i.)043 '"";!I 0818 
8737 ,d:iO 15]-t,.~·-~ 211122 lOca 03 la5752 "'"a0487 01798 =,0252 -,.006~ =01128 
u73b ~ 1~0 1580,,) 20 .. 30 {I 12 l,s538, =,,0447 111116!:.16 ~0032 - .. 0005 @0081 



Nt, SA tANGLEY 1 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 27 
TP f" ACH 

,., 
/.I l ?H lt Bf 1 A Cl (SAi CDC Std CPMCs,n CRIH S fd CY rq S tU CSF<St:,i " p ,\ DEG DtG 

q7 39 C 1. :J 2 l606c.3 1 C 96 =19,,b6 C 7? 58 cll2 1~ e 228 7 c0179 =,, 0 368 £3497 
fj 74 0 .150 l:i78c 1~ l .7 c 07 =lqc91 l c 13 :;;2 cZ360 el? 21 c0371 =,,ozzt1 "3246 
H741 e 15 l 15 87 C 8 1q~87 -ZOeOB 1 .. 4-021 Ct,_ 4 3 7 11 1~60 C 0464 =ir-0051 e27lt0 
P.7½2 ., 151 1592€3 24c7'5 -19c ~8 le5713 (' 64 b 2 G 076&.· c0450 c0106 c Zl 98 
0743 0 15 0 158303 zqe7'-3 =l9o35 lwh773 cli776 = o 02 l 7 ,0609 c0087 c2~35 
ti744 cl:;, 0 15 64 ,d 3 4., ,_j ::i = 19., cl 1.,7226 le114l =,,1210 c0654 c0052 @ 2861 
t,745 e 14 7 1523e3 39,,?0 -19.,dO lc6992 lo3168 =cZ5O4 -,0664 .,0002 c3268 
8746 "l?O 15H0 .. :; 44e46 -20,, 06 l.,6642 1.,5020 -.,4J96 00652 - .. 0153 @3475 
8 74.7 "l:, 0 1578(;.;J 4 7 ,,.17 -2 0e 10 le6133 la5955 =e5002 .,0613 =.,0230 ., 3480 
6748 .,150 15f;l.,d l:Jo02 -20 .. 00 ,,7799 ell70 .,227:; .,0201 -.,0372 "3669 

TfST 2"3 KU!\ 27 
fp MACH J ALPHA BE TA CNF{B#I) CAftBA} CPM(BA) CRM(BA) CYM(3Al CSF<BA) 

P4 DEG DEG 
&734 el52 l60te3 9c'i6 =1'1.,36 e763& -e0201 e2287 .,0240 -.,0332 @3497 
q740 ., 150 157de't l:i.,07 -19e9l 1to1576 -"0672 el921 @0417 -.,0120 ~3246 
8741 " 1 ~ 1 l '.Je 7" d H.,$7 -20.,00 le4694 =.,0592 el48O 00454 oOllO e2740 
13742 ,. l 51 159203 24., 75 -19 .. 58 le16q83 =e0693 @0764 .,0364 c0285 .. 2198 
8743 6150 151:33e3 2::J,,18 -19,,J5 1., 8917 =.,071S =.,0217 e0485 .,0378 .,2535 
8744 "15 0 l 5 84., g 34 ~ 8 b = 19 .. e 1 2 .. 0502 =e0710 =el210 1!!0507 @0417 Q2861 
8745 e 14 7 152303 3'-i.,bO -19880 2 .. 1484 - .. 0761 =e2504 e 0508 @0426 e3268 
6746 • 15 0 1580.,9 4~e46 -20 .. 06 2.2393 =.,Of,,35 ~.4096 .. 0572 CO 348 e 347 5 
8747 .150 1578.9 47.17 -20., 10 2 .. 2668 -.,0983 - .. 5002 .,05136 ., 0293 111 3480 
3743 ,d50 1551.,tl 10.02 -20 .. 00 .7Sb3 - .. ozoc .. 22.75 e0262 -~0331 .3oo9 

l • 



• • , . 
"l,\ SA LANGL'.:V 7 

' X 10 rl!GH SPEED TUN~e:l 

TEST 23 f:lUN 2i3 
lP l''iACH ::;i ALP-H, Bt TA CU SA) CD(S!a t:?M(Si\) CRM(SA) tYM(SAi CSf(SA} 

p 1~ OtG 0 I: G 
67~3 ; 151 l5f38.!)2 ;, 04 "~@ 00 -.--a:> ,,) 12 3 't :, l760 ~ 1;593 "~0 0001 =:10JOl.3 )) 0025 
-9754 ., 151 1595@6 5-~09 ,02 "3182 .. 1714 "'484 7 ,.~®0026 =o10015 1§()05;; 
8755 ., 150 1573ld 9,, 96 " 0,, ,.7092 01'-;)15 @5098 -,,0011 -,,0012 :)0039 
8756 1) 150 l'S72"5 l l1 ~ 77 0 ;:, 

~ '.,J 1 .. 0432 •;26.lS, ;.4937 -"0088 ="001!;; .. 0036 
8 757 .. 150 15tio.,2 1 ) ~ 7 'j ~ 12 1 1962 ,&.572 .Jlt56 1;·. ,,00,, 1-.- .~.,0009 ~" 0 OOt., i!, 

8 7 '.:! 8 e l:JD l':lbl,'~1 2 ') ., 04 ~ 
1 /. 
4',, ~,. 1,.40]2 &6539 e3594 ~0025 ~0006 -~0011 

~759 l;;;: ·; 1592,,, , 2:,, '-h1 0 14 1~59h.l. ,9040 .,2,09 @ 002ll -~C004 0 0016 ., _ _;).,_ , 
53760 9 149 1 ::i 'JO,. J J4.63 0 ll; 1,,6366 1~099~ ~ 068 5 ,, 0026 "0016 0013 
8761 ~ 149 l 5 52" 3 3 J,. 12 ·::) 15 1 .. 5872 1 .. 2::i97 =,.i;;: 34 .. 0020 .,0009 ll 0038 
e 762 ~ 150 156b., :; 4'1069 <> 16 .L, 4896 ld74B -02431 -~0001 -ct0009 ., 00].to 
8763 "'l'16 l 5t,l,. c,1 5'Jo17 ,, 2 3 1,, ti188 1,::i5lb -·~ 3401 ,,0013 ,=,, 0002 ,,Ol,'7 
8764 ., 15 2 1612~6 ~ 0:, -,,oo -~1260 .1753 o't577 =.0002 -00010 .. 0081 

TEST 23 "UN z tl 
TP ;,.:i\CH tJ ALPHA BE 1 A CJ\if{1;JA} CAF(BA) CPrHBAJ CRtH f:L,U CYM(SA) CSF(fltd 

p .(\ 0 t:G DEG 
R753 " 151 15d8~2 .04 =,.00 ...... \) 1233 ,.1761 V '-;5 9 3 -~0001 C>f> 000[:l ,, 0025 
8754 , l 'J 1 J. '.) 9 :hf; 5a09 " DZ ,.3321 ~ 142'-1 $1)413,,7 =3002,, "'",;0017 $0055 
8755 .. J ,; {) 

~,,IV 1573"' :I '1·:> 96 [' 1-
.. u 'J ,,7317 0066(; a5098 =.OCJ15 - .. 001; ., 0039 

tl 756 ~ 150 1572~5 1"," 77 ·• 03 100755 =,,0127 ,•;937 =,0082 .,.~ OJ37 0036 
;,-;757 • 150 l '.J:::o., ,2 19., 75 " 12 l.,, 2 8 03 ~026() ti 5 6 ,, ~0045 .0006 ""110044 
d758 © 15J 15dl,~'J zj,.()4 ,, 14 1 .. 5462 -.0006 ,.3594 ,,0020 90016 - .. 0071 
87;;9 .] 15 l 1592.'i z 719 9;_; " 14 1~8360 -~0158 e2~.i0Y ,0022 ~0009 "OOH, 
8760 " 149 1:5::;0,,:J 3'-1 o 63 .. 14 l.,'-:113 11 -00261 00685 ,0013 ~ 0028 .,0013 
8761 • 149 1552~3 Yl. 72 .. 1.? 2 .. 02:',8 =,.0454 -:01234 eOOlO eOOl!i .0036 
8762 9 l? 0 15tib~9 44 .. 69 " 16 2 "0 Z ?'1 -,,0704 - .. 2431 ,0005 -.,0007 . .iOOlli 
/3763 a 14 2 E14l.~ :,J.,17 "23 2-,1005 -.,0958 =,r,3401 .. 0010 .. 0008 ..,()177 
5764 0152 1612,.,b »05 -~oo -~ 12 58 .1754 e4"-177 - .. 0002 - .. 0010 c0081 



'.J.A SA LANGLf.\' 7 )( 10 H!GM SPEED TU1\N::l 

TESf 23 RUN 29 
TP MACH Q h,LPrlA BETA CL(SA,t CDC Sid CP?l:CS/d C!VHSU CYM(SA} CSF < SIU 

PA DEG DEG 
8765 ~ 150 15 ,n e -t lOeO:i 4., <"j $ "7 lCl C 1 f, 7q e49B3 =~0116 c0075 =e064'5 
c:766 "151 l 5 08 c 7 l4.,'i6 5., 0 Li 1 © 0219 c2633 c5002 =c0229 c 0064 =eO557 
~767 .,149 1?65,0 19e5l 5., 13 1~1839 c4475 ., 46 6 1t =.,0108 c,0003 ""c0365 
8768 ® 1. 5 l lb03.,5 24 0 9½ 4c 95 lc:,4133 c6457 "3678 =c0l6l =eOO16 =.,0371 
P.769 ., 15 0 15134.3 zq@64 4., 99 le51:lc3 .,8769 .. 2910 - .. 0116 =.,0045 =.0~69 
!:.770 el50 1580"2 34, 6 J s .. 06 1 .. 6392 le0927 e1Nl9 -it0173 =.,0047 - .. 0659 
6771 ,d~l 15i.\9G4 39690 ?e 27 le6l44 142826 = .. 1092 - .. 0159 .. 0061 =e0712 
8772 • 151 l'.:ttl9.,4 4.'.t,. ::,9 4. 96 1.,4778 1"3606 -e2685 - .. 0168 .,0088 =©0462 
P,773 ... 15 0 15b5.,5 50e U 4., 79 le4391 11:5740 =e3321 -$0079 e0065 -.0534 
8774 ,. 150 1586e2 9,66 4,. 13 2 ., 68 28 .. 1839 .,4912 - .. 0108 ,.0071 -.0585 

TtST 23 l:?.LJ\i 29 
TP I✓• ACH (J AL !°'"1A BE TA CNf(B/J} CAHBA} CPl";(B,f.\l CRM(BA) CVfHSA) CSF(Bld 

PA DEG DEG 
8765 "150 1583e i 1Je05 4.9e .. 732J .. 0612 "4-;!6 3 -00127 @0054 =.0645 
f.J 7b6 G 151 l:.d8e7 14.96 5,, 04 1.,0553 =,,0095 .5002 -@0238 .. 0002 - .. 0~57 
8767 .,149 1565GO 1-J€i31 5 .. 13 1.,2655 qQ198 04664 -eOJ.03 =e0034 -e0365 
3768 ~151 lb03c5 ?.~c:94 4.95 lc:5537 =c0104 e3678 -.,014·0 -lll0083 =e 0371 
8769 "'150 1584 ,d 2?,, 64 4.99 1 .. 8141 -"0233 f,2910 -c,OO79 -.,0096 - .. 0569 
U770 ,d50 1580"2 34 • 6 5 5e 06 1 .. 9697 =(!0330 .. 0919 -e0115 - .. 0137 -@0659 
8771 "151 1589,.4 39.,;,J r:,,. 2 7 2.0612 =.,0515 -., 109 2 - .. 0161 - .. 0055 -.0712 
8772 0151 15 HS• "t 44.')9 4.96 2 G 00 76 -.,06b4 - .. 2685 - .. 0161 - .. 0055 -"0462 
h173 ., 1 :i U 15850? 50.l~ 4e79 2.1305 -.0976 -.3321 -.0100 -.0019 -.0534 
8774 • 150 1586.2 qebb 4. az .7040 .,'J667 .4912 -.0118 e0052 -.o,a5 

• .. . .. 



i•lAS ti. LAr'lGlEY 7 j( lU HIGr-l SPEED TUN Mt L 

TEST 23 RUN 30 
1P MACH Q ALPHA 8f: TA Ct {SA) CD(SA) CPMLiA) CR~-HStd CYtHSA} CSFiSA) 

PA DEG DEG 
8769 " l:i 1 1577~) 10*28 10" 15 "7 l;l 1 ~192 1, ~Zt6tl0 =.,0190 (!,0169 =,,1698 
8790 ,.150 1562' .. 6 l¼ • '-14 10,.11 1»0351 .,2 8:HS "L,996 -,,,0361 ,, 0082 =,,1343 
8791 ., l'..iO 1563,. 11 l1d6 10~01 l ~ 2 1 52 ;;4576 ~4675 -,,02ti.2 <F,.1{J 0(J23 "'";;,0980 
0792 el50 1556,.,) 2 '1 ,. (~ "1 9,. 78 1 .. 43 ::i7 ,,6630 a .3615 =~0289 =,.0032 •=ijll54 
5793 ~ 1? 0 l :,bl" q ?9., 73 10,, 30 le?9b7 ,,d9J2 e.2865 -~0275 -,,0063 -.,,1475 
j 7 94 $ 150 1556,,-} 3ltoi39 10 .. 32 l.,6:j6o 1 .. 1116 ,, 1172 ~~,,0302 ~~,.,Oi)55 =,.,1602 
,qr:,5 ,. 150 156103 3 ·/ ~ J 4 10 .. 06 1 .. 6270 1~287b - .. 0572 -~0308 00063 =rel698 
~j 7 96 ~ 15 0 1:i55d 44,, ~:,; l Oo 09 1 .. 5790 1.,•'.;620 -illl690 -&0242 ~0124 ""•t,18t;5 
i:l 797 ,a 1?0 l:;, 4 '.I., l 4 :,;1 s, l14 10~46 1~542, 1,96295 -@2728 =,.0242 ,a0ll;7 -,,2045 
d798 "149 1, ze" 1 9a85 10,, 17 ., 7099 @1896 ;olt695 =,,0189 @0174 =01844 

TEST 23 RU;\ 30 
TP MAC ri .J ALPHA Bi:: TA CNf(IH} CAHBtd CPrH Btd CRFH BA) CYM(BA) C SF UHi) 

PA ;)[G 0 EG 
8789 " 151 15 77 0 s l '.)., 2 d 10,. 15 "7636 c\)05 71 e4680 -,,0217 ,,,0133 -.~ 169 E.l 
b790 ,, l J 0 1562~6 14~94 10~11 1~0737 ,.0090 c.4996 =.;0370 =;i0013 = .. 1343 
8791 Gl50 l:Jt,3,. 4 19.,06 10.07 1,,Z98•i "0176 r:,lt675 ="0219 -00l0 1t =e09tl0 
6792 " 15G 1556~;,9 2 <i" i1 ,;,i 9~78 1 .. 581', =@002b .. 3615 ~ a 02½·8 -~0151 ~~,1154 
8 71./3 ,, 150 1561t>\J 2,1,. 73 1 o. 30 1 .. >:3294 •=$0163 412865 -c.0207 -,.0191 =,1475 
8794 • l :i 0 15 56.,, 9 310'19 10 .. 32 l;, ::J9lt9 =$0360 ~1112 =.,0217 -~021£:1 ""'©1602 
879'? d;;;O 1561:d 3:; ~ 94 10,. 06 Ze0742 -,,0571 -.i0'?72 =$0276 =e0l:J0 ="1698 
8 796 ~ 150 15:;5,,-.$ <t ''* ';l',i 10.09 2,.1:;;03 -~0624 -'l) 1690 -~OZ':18 =,.ooe3 = .. 1845 
8797 ,. 150 lS49~l 4 ;L, 44 10946 2,.2410 -.1123 b~ .. 2120 -~0269 =s0!J89 -,., 204 5 
e 798 d4:;. l:;Zb,.l ;; ,, d S 10 .. l 7 ., 73113 00654 ~4695 -,.,0210 ., 0139 -.1844 



:~AS/J. LANGLEY 7 X 10 HI Gt-I SPEED lUNN:::l 

TESf 23 !<Uf'i 31 
lP f'1 />,CH :) AL?rlA BE TA Cl(S,Cd CDCSAl CPMtSA! CRfHSA) C r"i lStU CSF(SA) 

PA Of.G DEG 
b799 ,,151 15 70 cl ?.,<;l~ ~ltt9t;~ r6663 c: 1e 73 ~5062 .,0013 =,0048 00212 
t;,800 e J. 5 0 1554c7 lit t'f7 -1 .. 96 le0392 e'Z.770 (, 4 770 c0006 =.., 004·2 e0251 
8801 C 15 V l:>56e4 19()79 =2.., 01 1..,2003 6~620 c4530 @0106 =e0012 00003 
8002 ., 15 0 155'::',.7 24-cBO =l,96 lc4197 e 657[, ,3658 €010£, c,0026 c@0071 
c, F O 3 C 151 1563,.1 2 t Q 71) -1.96 1, 5 9 GO c8919 ~26~8 .,0078 ,0039 ® 014 4 
df:04 e 149 15 3 CJ C 2 3 1+.4'-1 -2.,00 1.6442 leO'i196 e0798 · ,,.0126 .. 0035 &0146 
8~C5 ~ 15 l 15 64 e ( 3 'j., 6 7 -2 .. 01 le5997 lcZ:646 -"'1132 $0114 =c,0011 e0170 
8 t30 6 G 150 l5:>5eJ 44 e 7 l -lef59 1~4971 1(;3R96 -,2654 e0072 -e0032 .. 0177 
f: ,507 .,150 1550rcl 4,t:;.,75 -2., 01 1.,4390 1115527 =1: 338 0 ,0081 - .. 0051 e 0252 
'3 bOS ,d49 152611? lOel'f -1 .. '1] .,7238 (; 19 4b .. 5065 • 0015 -.0044 • 028 0 

lt.Sf 23 RUN 31 
TP MACH J tlP:iA Be TA CNF(8A) CAF{BA) CP~HBA) CRM(BA) CY!"'t(BA) CSF(BA} 

FA DEG DEG 
87-;9 ., 151 1570.,l :, ,. 9'1 <~1. 99 .. 7064 <10654 e5062 ,0021 -,.0J45 "0212 
8800 e150 1554.7 14.,97 =l .. 96 1.0755 -.,0008 .4710 ei0016 -.0039 ., 0251 
8801 e 15 0 1556e'1· 19" 79 -2~ 01 1~2858 {'0284 ,.4530 00103 ., 0025 m0003 
8802 .1,0 1555.7 24,. ;,,O -1,., 96 1.,5645 f;QC 12 G3658 ©0084 c0067 =@0071 
8603 & l? l 156&el 2'-f" 70 -1 .. 96 1 .. 8231 -.0130 .2658 ir. 0049 .,Q072 00144 
8804 ~ 14 9 1:,39.,2 34., 49 -2. 00 1.9778 -.,0246 .,Q798 .,0084 .. 0100 .. 0148 
8605 • l:>l 1564~7 39.,67 -2., 01 2.,03~6 -.,0480 -{•1132 .0094 ~0064 .0110 
ft,06 • 15 0 15':l?,0 4;.71 -l~d9 250416 - .. 0656 -~2654 .. 0073 ~0028 .0177 
cev7 • l 'j 0 15'..iu .. l 4-t.7'; -2.01 2.1148 -.09)1 -.3380 .0091 .0029 1110252 
8308 • 14 9 1526.7 101119 -1.95 • 7469 ,0636 .5065 .0022 -.0041 e02d0 

I :0 



t T ,. 

•USA LANGLEf 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RU~ 32 
TP MAC !'i 0 AL i'-1A e;; TA CL(SA) C.O(SA) C PM (SA) CRl"(SA) CYM(SA) CSF(SA) 

?A DEG 0 ::G 
tH•09 • 15 0 1544.2 '} e'-l!J -4.89 • 0~ 72 .1951 .5007 .0066 -.0099 .0717 
8810 • 1.5 0 15 5f • l 14.92 -4.68 1.001e .2&45 • 432 2 .0147 -.0039 .0~89 
8 ti 11 .150 1556.6 19.-12 -4.97 1.2117 .4676 .4617 .0183 .0001 .0211 
es12 .1~0 1558.3 24.59 -4.74 1.3950 .63&0 .3643 .0190 .0026 .0221 
13 ~ 13 • l? l 1566.3 2-J.86 -4.85 1.5887 • 8 8 58 • 283 2 .0152 .oooa • 0508 
etH4 .1,0 1552 .-, 34. dO -4.~u l.6229 1.0941 .0705 .0213 .0085 • 0702 
Bol5 • l 5 0 1544.5 39.76 -5.04 1.6112 1.2739 -.1028 .0211 -.0026 • 069 l 
c,ol6 .150 1555.? 44.51 -5.07 l.5't29 1.4076 -.2242 .0185 -.0057 .0749 
8617 .149 1533.2 4-1.70 -5.12 1.4588 1.567& -. 342 5 .01611 -.0100 .0782 
iH! 18 • 15 l 1562.l .; • '10 -5. 01 .6082 • 19 37 .4967 .0063 -.0100 .0734 

TEST 23 RiJN 32 
TP MAC rl Q ALPHA BcTA CNF(SA) CAF(BA) CPH(SA) CRM(SA) CY!'1( 6A) CSF(BA) 

PA DcG DEG 
8809 .150 1544.2 9. ~8 -4.89 • 72 G5 .0714 .5007 .0082 -.0086 .0111 
8t410 • 150 155oel l:t. -l2 -4.3~ 1•0471 .0154 .4822 .0152 .0001 .0589 
8811 • 150 1556.6 l~.92 -4.97 1.2986 .OZ be .4617 .0110 .0069 • 0271 
tiJ12 • l~ 0 15!H:.3 24.59 -4.74 1.5340 -.0003 .3643 .0162 .0102 .0221 
8&13 • 151 1566.3 29ed6 -4.85 1.8188 -.0229 .2882 .0098 .0135 .0508 
8:314 • 150 1552eb 3!t.80 -4.SO 1.9571 -.0279 .0705 .0127 .0191 • 0102 
9815 • l:; 0 1,44., 3'.ie7b -5. 04 2.0533 -.0513 -.1028 .01~3 .0119 .0691 
:el6 • 1~ 0 1~55.5 44.51 -,. 07 2.0871 -.0778 -.2242 .0112 .0089 .0749 
8817 • 149 1')33.2 4:,.10 -,. 12 2.1392 -.0986 -.3425 .0186 .0064 .0782 
b81:3 • 151 1562.l ., • ~u -5.01 .7113 .0725 .4~67 .0079 -.oo~a .0734 



NASA. L /cl t,,;GL L \ , V 10 HIGH SPf::ED TUNNU ' 1, 

TEST 23 RUN 33 
TP e,; AC rl Q AL Pd/i Bf TA CL(Std CD(Stt) CPMCHd C iH'd' $ t l· CYM(.j,AJ CSFtSAt 

p fi D~G DfG 
EH,20 (-; l 'J 1 l 'J 63 d 10. 12 -9,. 60 ,6796 C l 9 30 .,t; ?'34 , 0130 =;c,0176 ,,15i:i4 
8821 @1.50 15 54 ,d 14 ~ 91 -t:;., 92 l'!· 996~ .,2t61 ,4940 ¢0274 =eOJ87 @1245 
8822 ~ l'.:10 15t;8cl 19 G 53 -lOc 74 1 .. 2070 ,,t,~,79 C ft'.) 41 f'J0295 .,Q1J4ti @0893 
t<d23 " 149 1!.:i34e·:; 24, 74 ~- l Q,, 02 l C 3981 c6433 "36tn (;0315 ~· 0054 G 0878 
f624 "'l5U 1553c:i Z t,, 62 ~,1ofl ' ·1 LL le 5 61::, ,dHH, .,2870 CO 3 35 ~oon clll6 
ti 6 2 5 " 15 0 l"·t," 'J (.,., 6 3 34e :; 5 -lOe 05 1"6006 J.,0777 ,0915 .. 0357 ~0090 ., l 38 l 
8d26 " l. '.;,Q l:,E.i7di 3 -1 e ':t 7 .,,,,,9 $ 90 1@6059 le2730 ~~~ 1000 .0370 ~"e 0036 r.148 4 
8.:327 .,i,o l 54t',"' a 44 , 69 ·-10., Jl , 5::; 59 J..,4180 ~6•21J6 G0328 -<>0102 l:16 l ,>.. G C, 

8 6 2tl G- 151 1561,, '.) l, "i c 4 0 -9 .. 72 le'.;iOll 1,.5e:n =-43225 e0293 -e015"1 el.662 
6029 " 150 1547.,l 1 :) e 20 -9., 87 e6'il2 .. 19 58 e tt 171 .0123 - .. ourn ~1620 

TESl' 23 RUN 33 
lP' MACH .J ALPHA BET A C!ff { Btd CAH BA} CPM{BA l CR:HBA) CYM(BA) CSF (BJ!,) 

PA Di:G 0 [G 
6820 .. 151 l563ci3 10" 1 , ,,;.. =9.t; 88 .. 7029 .. 0706 (' 11734 <10159 -@0151 "158 l1 
8821 .. 150 1554 .. 3 14., Cr l -9,, 92 1 .. 0365 80201 "t1940 .,0288 -,.0014 .. 124 5 
5822 " 150 l54ti,,1 l~o 53 ~-lo~ 71., 1"2906 ,,0260 s4·541 G C 262 (,Ollt't e0893 
dt23 & 149 1531'.;e--:/ 24. 74 vlQ.,C2 le. 5_3c;o --~0010 @ 36 b 7 • 0 2 6 1,, 00UH "'087 8 
8824 • 15 0 1553e6 2?e62 =10., 12 1@78132 =lll01 1t0 ,2670 00253 .. 0232 01116 
8825 ., 150 1545.,8 34e :35 -1 Oc 05 1 .. 929 4 =e0302 t<0915 ~0242 .,0278 Ill 1381 
':i 826 " l:iO 15 4 7 e '~ 39,.97 -9.,90 2.,or.,e5 ~··,.0561 =olOOO .. 0307 .,0210 e.1484 
;) i3 2 7 (; i':10 154b~O 4·~.,6'1 =10@ 01 2" 1034 -.,,0862 -e2116 .. 0304 .,01~,s 15ol 
6823 " 151 l56l©J 4-J • .;() ~9~ 72 2.1789 -.,1093 =,3225 .,.0308 ~0123 .,1662 
6829 C 150 1547.1 10. 2!J -9~ !;'j 7 .7149 i,()703 e4771 @0153 -~0156 e-1620 



• • 

N~~ SA LA 1',GL EY 7 )i 10 H IG:~l S?EEO TUNNEL 

l:::Sl 23 ~UN 34 
1 ;:i MACr-1 ,,) ALPHA !F TA f' l 

-,,1 ·&, (S,q CD(SA; CPM{SA» CRMlSA} CYMi SA) C5F CSA 3 
PA D f.: G r. ~ r 

tJ ,,. \:J 

bt:30 ~ 151 1) 6Ci ~ li '1 o )5 -19@ ·7 11 • 5678 "16 8 t, 04358 ,.0224 -30309 ~ 3161 
d f, 3 Z " 

1::,() 15 5:i "6 J!-1., 62 = l 'i., 65 ,. 908 l i} 2 5 9:1 ,,4373 ,,0346 - .. 0219 $)3053 
i~ 6 3 3 0 150 1:;:;t.J~j 1 } "''13 = l 9~ 74 l@ 2014 .,li4i::1 .. 4190 ., 04 lb =,,0012 ,, 246 7 
8 8 3 ., ., 150 15:;;ib~4 Zii~no -19.60 lo3612 _.. 6219 "3':199 ~0370 "0 i6b @1927 
8535 @ 150 15 5 ~ ~ .•) 2 • .. 53 =19~ 5 li l.,463b @d032 ~2715 ~0546 e v.!.41 .. 2173 
dh36 151 1501 .. :J 3 i; 0 '.:16 = 190 57 1 5283 1 .. 000, "l 9':10 :.0615 .. 0100 ~2569 , ;. .. 
d/537 ~ 1',;, 2 l ::; 9 l $ j j ) " 53 -zo~ 04 l@ :;i l 62 lo 1712 .. 0298 ~0609 0005:i "'3063 
8b3B ,., l SJ 155:.,~D 44.,60 -20,., l ".l 

~ ,,.J 1 .. 5z3·;; 1~3756 -.,1548 .0~90 - .. 0116 o :}l;,26 
8b39 e l~G 1553@0 r,7 u J 9 -19~ 74 i .. 119 8 0 1 .. 4539 -02196 "0 5 57 =.,0178 ,, 336 S 
8840 !:) 15 0 15:i6,.0 ..; • 6 cl -19;; 29 0 57 55 ~17J2 e4350 e0219 '°,i 0313 a3199 

TEST 23 L? iJ n 3 i:, 
TP MACH ~21 11L 0 rl.\ ,J E TA CNf { '3 A) CAF( BA) CPMCB1U CR"l<Bt\} C'f:4! 8A ! CS F (Bk} 

CA Q;;.G DEG 
6830 1"' 1 l:;ib-1w 1•1 :, $ 9) -19,. ;,;i4 I:'. p ,· .• ~0603 "4358 .,027£> -a0266 3161 g ,,, - " :J_,t;.; ,., 
tl032 " l~O l '.;) ':i 'J 3 0 1 '·I:, 62 -1 g9 85 ~94ti3 ~0223 Ill 43 13 ~0390 =,,0l2't '}3053 
B1333 .. 150 1:,54, ::, l '.i., -13 = l ':i~ 74 1,, 2 8 22 a0ll8 .,419C .~0395 .0131 ,,2467 
8d34 a bO 1,,c~1.i 2 't $ 66 ~-19 .. 60 l,~4Yt6 - .. 0028 ,~3:>99 ~0267 "0305 ,.1927 
d d 3:; 150 l'.J'J5aCJ J '7 ,:i :i 3 =•l~:l,, 54 l .. 6695 -.,022:; ., 2 7 l 5 ,~0"';06 .. 03i"tl ,.2173 C) '--

ti b 36 ,, 151 1561. 'J 3 ~ ;l, ';; f, -1 ·:;. 57 1 .. 8312 -,0355 "U(;O ,)0449 .0431 .. 2569 
Bd37 ~ 152 15 ·1 Lj 'j J'-j G :d -20 .. ')4 1 .. 9148 - .. 061:.i .. U298 00435 ,.Q1t30 fl 3063 
c, b 3 o , pjQ l :» 5 ~ t> b L; ~/,;, 6 'j -7-0,. 13 2e0508 -$0936 - .. 1590 1)0501 00332 .. 3426 
L:139 , 150 l:,:;3.,6 '17.J..; -19, 74 2.,Oi:l't8 - .. 10 74 -'!12196 @0509 .. 0287 ..,3365 
8 .~ ltO .. l'.;() 1?'.:>t,.J -:;, <> Ll d = 19., 89 ,. 5962 c.0684 ,, 4 350 ~0210 -90271 ;f) 3199 



i,ASk Lf~}{GL EY 7 I, 10 f.!I;;~-: SPEED TUNNEL 

"i:EST 23 rd.JP 35 
H' Vii.CH Q t.LPHA BETR, cuso CD ( S fd CPf1 (Sid CRMf SAl- C'.'H( SU CH'€Sld 

Pt. DEG OEG 
een C 150 I550r:9 I·,- ( 7 l. }2{' 05 lc-3431 e 3 6 is Z ~- l.9·12 ., .. ,~0309 ~ 002<;· =r.1.'!29 
6353 ~ 1e, 9 153J. ,r 0 2 f ( 76 9,;i 93 l,33b0 ~3Gt7 €, 1l130 '""·0 OZ6J ,0022 =-~-L16~ 
61) ;;,r, {'. 1-50 1553~9 1. 'l vfl:9 7i,,97 }~3473 C l_-0 36, !!' 164 ~ -.0209 c OOl.6 -.093,, 
80~5 c. 1!;·0 15-48e 7 17.77 o~ o 1 lc3109 ~3767 dfl12 --,..0156 C 0029 ""• 073,t, 
8fJ56 ~ 151 156.0e~· 17~85 3c98 l, 2?99 .3776 ~1Blc8 -. 00~,9 .0030 =~0542 
8857 ,151 155&( ;; 1{<,35 1. ',5 1, 3113 c- • q no re 1n5,z -,oooe • ()()2.3 =,,0':07 
(l.8!16 f::151 1560~6 17,9l. .44 1. 3116 € 3S' Zt.: clB.3:4 ,0041 ,0006 =c-02t?3 
88§9 ;, 151 1560,3 17."0 -1. 9't ld'\>56 &3769 .1805 •. oua -,0007 .0015 
Scl6D t' 151 15t.3~1 17,95 -3.,_, 97 l ll' 3205 , 3972 • 1790 • 0), 85 -,0010 .0221 
8861 ('.151 1556el H,91 -5.,q,7 1,,3332 ~393 1~ ,1898 00230 =.0004 C Qi,,:<;: 
&862 (' 151 1560,,SJ 17,73 ,.,,7Gqt~. l, 3163 c3769 ~ 1st37 o0,!/,9 ··eOOlO , (H,'J 6 
EHH,3 ,l!H 15(;0,5 li,78 -9. 91 1.3·330 02HFi'8 ,i912 n02Q8 -.0013 ,oq50 
88M , 151 1552.<? 11.19 -13,76 l.3213 e37M1' o!.<,i<,,t, €0:rn1o =@0036 el.552 
6(H;,!; , 150 154'<e3 17oli7 -11.ac, 1•3273 , 3!Hl5 • 1880 ,0332 -.0025 .1294 
8866 ol50 1547,3 l7r.73 =9$86 1.3277 .3857' • l'i'20 , 0288 -.0015 , 0'.183 
6867 , 151 1553-t!-5 Holl -9.35 1•3479 ¢ l10 ~:j , lfH.>8 ,0271 -.0003 .098,3 
IHl68 .151 155'1~.o 17,69 ~7.86 le3281 • 2,G?6 .1<?30 o02lt0 -.00.!.0 • Qll37 
866'? , 151 1554.0 17.77 -5. il3 1,3387 .3950_ .1856 .0221 =00004 ,0440 
8870 ~l!il l.55309 17e&4 =3,-91 le:HitO .31l97 ol7!l'i ~0112 -.0015 00365 
6871 • 150 1550,6 17.94 -1.a1 le3186 e:l'?:60 ,HH~ .0106 -.0016 o!lOl 7 
8872 .150 15-'i-6:oB 17,06 -. 30 1.z999 03778 , 185!:l .0056 -.oooz - •. (1024 
lHi73 , 150 1550.6 l 1'.89 1.es 1.3135 .!926 01833 -.0011 ,OOH -.o:rns 
887', , 150 155lol 17.92 "· 17 l • 3081! .3862 cl820 -.0099 .0026 -.0534 
8875 sl50 1550.3 17.74 5. 81 1& 3012 ~3749 .,1a25 -cOl:iiO G00Z9 -.0877 
fH!7f} .151 155207' 17, 62 7. 93 1,3332 .3915 ,1!!48< "',0216 .0019 -.09?3 
8817 • 150 155lcl 18,00 9c.q3 103573 ~ (, 01 9 , ! (';89 •.• 0276 .0021 -~ 1165 
8878 • 150 15 118.5 17 • (,)t, 11. 81 1.3576 .4017 • 1863 -.030!1 .0020 -<1~45 

TEST 23 RUN 35 
if' l!ACVi Q All'i{A llETA CI\IHBt,! Ct,FU\tl crr.:rnAI CRIHBAl C\'!HBA) CSF mu 

H 1H:G DEG 
fHl52 , 150 1550.9 l'fd'l 12, 05 l, l9t,4 -,0427 • 1912 -.0303 -.0067 =el4Zsl 
6653 , 14·9 1531.0 17.76 9.93 1,,3909 -.0375 ol630 -.0256 =dl059 -.1165 
8654 • 150 1553.9 17.99 7.97 l c 4061 --.0::12l. .1s•,3 -,0205 -.0047 -.0934 
8855 .150 15 1~8~7 l7c:77 o, 01 l • 36 39 -~ 0 3<?-tc , 1812 -,0157 -.0019 -<;-,073't 
B 6 56 el~l 1560e4 17,85 3e98 lo3530 =e0381? .1818 ~ 0 009(, .0001 -.0542 
8657 ol51 1558.3 17.85 lo 95 1,3677 -.0307 .1852 -.0014 ,0019 -.0481 
8653 .151 J,5oO.b 17. 91 . "" 1,3686 -00300 0183,11 • 0037 ,0018 =e0293 
!!859 .151 l5b0e3 17090 -1. 99 lo3493 •·oO:H6 ,1805 c0ll5 .0029 .0015 
8860 .151 1563,l I7,95 -3.97 l,31H3 -.0310 ,.1790 ,OH!O .OQ4S • 0221 
6861 .151 1556.l n. 91 -!i.97 l.31Hl6 -.0355 c l!l98 ~0220 00067 ,1)429 
8!l6Z d51 1500. 'il 17.73 -7. 9't 1.3685 -.0418 • 1937 00240 ,0067 00656 
8il63 .151 1560.5 17.70 -9.91 1. 313113 -.0358 .1912 .0288 .0078 .0950 

8664 cl51 l:>52,9 17,79 -13. 76 l • 3133 -. 0',48 • 19<,<, c0377 .ootn .155 C 
BIH,5 el50 15<½4, 3 17.67 -ll..69 1. 38 25 -,,0375 • 1seo • 0324 , 0079 .1294 
8866 (' 150 l.5't7.3 17.73 -9.86 1.3821 -.0369 .1920 f0279 • C074 .,091.13 
tl!l67 .151 155305 18all •• g. 35 1. 4068 -.030 ,,JIHi!i ,, o 2 ,e .0082 o09B3 
8868 ~ 151 1554e0 17. b<J -7G 86 l.3837 -.032'> cl930 .0231 .0064 .0837 
8869 • 151 155,;,o 17€77 -Sc 83 1.3954 -,0323 c.1856 cCl218 .0065 , 04'<0 
6870 o 151 1553.9 17e84 _,3. 91 l • 3 7 02 ""'e03 l:? • l, 78 4 .0169 ,s. 0039 di::165 
6871 cl50 155() Cb J.. 7 e 94 -1.87 1,3765 ::'• 0 2 'I 4 ~J819 ,0106 ,0018 , 001 7 
0672 ~ 1 ~ 0 l.546od 17086 ,u.,'" 3.0 l,3531 e~Q392 Gli!58 e005'< ,0015 • • 002 ,, 
63H c;; 150 J. 5 50 • 6 17.139 1'1:· 86 1.3706 --,0297 • lS 3 3 -. o,.no ,vJl3 -.O:'!IHl 
g37,,. , 150 1551 cl 1;' J2 'to 17 l.36<tl -.0352 , U:l20 -dllJZ -,0005 -,053~. 
es75 t! J.50 1550~.3 , 14 5. fl l l n 3 5 36 ""'C< 0 ,j 9_t: ,, )!!25 "00152 --Mll!J "'('0877 
6876 • l 5 l 1552d l 7 ~· t>2. 7,93 1~38Y.l ·,0304 ,., l!3 4~ -.0212 • tJ ,) '. 8 e C'?7 3 
8877 f; 1?0 1551,l 1~ .. no 'le 93 1,~l~l =o0'371 • Ul6<J -.0211 -. ,)060 "•1165 
l!S i'fi r, }.50 15 4t' C '.J , . " l ll'! '{l 1 {, 415!.1 -o!)J61 e 1 S 6 j ~(C 02 qq -. 0()75 -· • l !.14" 

l ., 



, • • It 

NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 36 
TP f'IACH Q ALPHA BETA CL(SA) CD(SAI CPl11SAI CRN(SAI CYN I SAi CSF(SAJ 

PA DEG DEG 
8879 .150 1540.6 21 .Ob llob5 lo4779 .5234 • 1134b -.0285 .0024 -.1525 
8880 • 150 1547.9 20.b8 10.00 1.4567 .5070 o 1895 -.0255 .0021 -.1111 
8881 .150 1549.9 20.80 a. 11 1•4468 04990 .1867 -.0204 .0015 -.0872 
8882 • 151 1551.9 20.b9 b. 14 1 • 4400 .4961 • 1855 -.0142 00016 -.Ob71 
8883 • 150 1550.0 20.77 3. 92 1.4507 .5072 • 1738 -.0071 .0014 -.0644 
8884 .150 1548.7 20.84 lo 9b 1.4554 • 5141 01708 -.002b .0008 -.0265 
8885 .150 1542.9 20.bb -.10 1.4592 .5118 .1715 .0048 -.0020 -.0179 
888b .150 15 39 • 6 20. 78 -1.80 1.4423 .5000 • 1729 .0079 -.0037 • 0225 
8887 0151 1563.5 20.75 -3.78 le4bl0 .5135 .1754 .0141 -.0051 .0453 
8888 .150 1547.0 20.96 -6.08 lo4740 05236 01768 .0208 -.OO'i2 e0b84 
8889 • 150 15'i3o6 20.94 -7.89 l • 'i 715 .5199 01835 .0262 -.0032 .0120 
8890 .150 1550.0 20.73 -10.01 1.4617 • 5075 .1808 .0307 -.0029 .0980 
8891 . 150 1543.7 20.12 -12.00 1.4598 05082 .1760 • 0332 -.0024 .1267 
8892 .1 50 1543.6 21.00 -9.93 la4643 e510'i ela04 .0293 -.0031 .1086 
8893 a150 1538.2 20.97 -1. 76 1.4773 .5242 01817 .0251 -.OO'iO .0860 
8894 .150 l545el 20.84 -6.00 1.4740 .5211 • 1820 .0208 -.0040 .0564 
8895 .150 15'i3o7 20061 -3.95 1.4598 .5098 .1111 00152 -.0046 a03ZZ 
8896 .150 1540.0 zo.88 -2. 10 1.4573 .5135 .1111 .0091 -.0044 .0294 
8897 • 150 1540.1 21.00 • 06 1 • 4636 .5192 el683 .ooze -.0019 -.0030 
8898 al50 15't9a2 20.90 1.98 la4551 .5136 .1731 -.0026 -.0001 -.0228 
8899 0150 1543.5 20.91 3. 98 1 • 4644 05190 ol 713 -.0078 .0018 -.0623 
8900 .150 1543.7 .20.81 be 01 lo4650 o5lb2 .1110 -.0152 .0016 -.0687 
8901 .151 1551.1 21.02 8. Ob 1.4616 .5151 ol 793 -.0212 • 0029 -.0884 
8902 • 150 1550.5 20.93 9. 8 3 l.4b84 .5178 • 1803 -.0261 .0023 -.1081 
89-03 .150 154't.3 20.&1 12.02 1.4726 .5122 .1883 -.0293 .0009 -.1351 

TEST 23 RUN 36 
TP NlCH Q ALPHA BETA CNF(BAI CAF(BAI CPl1(8AI CRl1(BAI CYl1(BAI CSF(BA) 

PA DEG DEG 
8879 .150 15't0.6 21.06 11.65 l • 56 72 -.O't26 ol8't6 -.0275 -.0080 -.1525 
8880 .150 15't7.9 '· 20ob8 10.00 1. 5419 -.O'tOO .1895 -.02't6 -.0010 -.1111 
8881 • 150 15't9.9 20.so 0. 11 1.5297 -.0473 .1867 -.0196 -.0059 -.0872 
8882 • 151 1551.9 20.69 6. 14 lo522'i -.O'i't7 • 1855 -.0138 -.0035 -.0671 
8883 0150 1550.0 20.11 3e92 1.5363 -.O't02 .1738 -.0011 -.0012 -.0644 
d81ilt .150 15't8.7 20.84 1. 96 1 • 5431 -.0373 .1708 -.0021 -.0002 -.0265 
8885 .150 1542.9 20.66 -.10 l.5't59 -.03b0 al 715 .0052 -.0001 -.0179 
8686 el50 1539eb 20.78 -1.ao 1•5259 -.O't'il .1729 .0087 -.0007 .0225 
8887 .151 15b3.5 20.75 -3.78 lo5't82 -.OJ7't .1754 o0l'i9 .0003 .0453 
8888 .150 1547.o 20.9b -6. 08 l • 56 38 -.0382 .1768 • 02 (IQ .0035 • 0684 
888 9 .150 15't3o6 20.94 -7.89 1. 5601 -.O't05 • 18 35 .0256 • OOb't .cno 
8890 • 150 1550.0 20.73 -10. 07 1.5467 -.0426 .1808 .0297 .0081 • 0980 
8891 .150 1543.7 20.12 -12.00 le5't52 -.0412 el7b0 .0318 .0095 ol2b7 
8892 • 150 15't3.6 21.00 -9.93 1.5500 -.0482 .1804 .0285 .0076 el086 

8893 .150 1538.Z zo.97 -7.7b 1•5671 -.0392 .1817 .0249 .00~3 .0860 
8894 • 150 1545.1 20.84 -6.00 lo 5b2<, -.0375 .1820 .0209 .0037 .0564 
8895 • 150 l 5't3.7 20.61 -3. 95 1.5458 -.036b .1777 .0158 .0011 .0322 
8896 .150 1540.0 20. tl8 -2.10 1•5446 -.0397 .1111 .0101 -.0008 a0294 
8897 • 150 1540.1 21.00 • 06 1.5524 -.0399 • lb8 3 .0032 -.0008 -.0030 
8898 • 150 15'i9.2 20.90 1.98 1.5426 -.0393 • 1731 -.0024 -.0010 -.0228 
6899 .150 1543.5 20.91 3. 98 1.5531 -.0379 .1713 -.0079 -.0011 -.0623 
8900 .150 1543.7 20.e1 b. 01 1.5529 -.0380 .1110 -.0148 -.0039 -.0687 
8901 .151 )'i5l.l 21.02 Bo Ob 1.5490 - .0 43!:> .1793 -.0208 -.0049 -.0884 
8902 0150 1550.5 l0e93 9. 63 lo55b5 -.O't06 olB63 -.0252 -.0072 -.1081 
8903 • 150 1544.3 20.67 12.02 lo55~t, -.0405 • 188 3 -.0278 -.0095 -.1351 



NASA LANGLEY 1 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 37 
TP MACH 'J l\LPdA. BE TA CtCSld CD(Std CPfHSAb. CRM(SA) CVM(SA) CSF(Sti 

PA OfG D fG 
890b e 151 1552c? ., 16 .. uo .. 2575 "QI,; 84 -00691 -eOlOO =.0039 is0068 
8907 @ 151 l:i62a2 9.75 • 04 1.1247 ..1483 -.0333 -e O 126 -.0030 @0115 
89(,8 .150 l539e-t l4"bb .06 1.4287 .3191 -.1290 =00067 .0018 .0058 
8909 • 151 1550.,'i l ~ 1a 93 .og 1@6429 ,,5707 =,1633 -.0049 .0030 -.0037 
8910 • 150 1540¢3 24., 60 e 11 lo8039 aB074 - .. 2322 -.0030 .0057 =eOO<?l 
8911 • 150 1532.7 29.,79 • 13 le9679 lel062 -.2882 .,0016 • 0058 -.0112 
8912 "149 1513 ,,9 34 .. 94 .14 1.9483 1.,3507 -.3737 110068 .0045 -.0243 
8913 ,d50 15 30" 3 39.60 • 15 1"8555 1.5218 -.4763 e0098 e0082 -.0436 
6914 .149 15160'1- 45.03 ,, 18 1 .. 7366 1.710::, -(l,b703 .0186 .0119 -. 0416 
8915 "149 1525.3 50,31 .23 1.6261 1.9110 -e7261 e0175 .0124 =e 0560 
8916 • 151 1557.7 9c94 .02 lel504 el543 -.0894 -.0124 -.0029 • 0141 

TEST 23 RJN 37 
TP MACH Q AL PrlA BE TA CNF(BA) CAF(Btd CPM(BA) CRM(BA) CY/Hi:Hd CSf<BA) 

PA DEG DEG 
8906 e 151 1552~2 "lb "00 ., 2576 e0477 -.0691 -.0099 -"'0039 .0068 
tl907 .151 1562®.:: 9., 7':J • 04 1@1336 -00443 =4Qd83 -e0119 -.,0051 eOll, 
b906 el50 1539~9 14.t.!8 ~ 06 le4628 -c0584 -0l290 -.0069 .. 0000 .oo:.s 
5909 "l'.J l 1~50.,-i 19., '~3 • 09 1.7390 -.,0236 -.1633 ""e 0056 .0012 ""'00037 
e i; 1 o el50 154Ce3 Z4e80 0 11 le9762 -e0236 -.2322 - .. 0051 .0039 - ® 0091 
8911 .1,0 1532 .. 7 29.79 .. 13 202574 -.017:i -.2.982 -.0015 .. 0059 -.0112 
8912 • 14 9 1513 .. J 34 .. 94 .. 14 2 .. 3707 -.0086 -e,3737 00030 e0076 -.0243 
8913 .150 1530.3 39.,60 • 15 2.3997 - .. 0104 -.4763 .,0023 00125 -.0436 
8t;l4· ., 149 1516.4 45G03 • 18 2., 43 75 -.,0196 - .. 6703 .. 0047 e0216 -<! 0476 
8915 • 14 9 1525 .. 3 50.,31 • 23 2 • 5091 -.0307 -.7261 .0017 .0214 -.0560 
8916 .151 1557.7 9 «> 94 • 02 lel598 - .. 0466 -. oa 94 -e0ll8 -.0050 110141 

• ' . ) 



• • t • 

"iA ~A lANGLt:Y 7 )( 10 HIGrt SPEED TUNNEL 

Tt:ST 23 RUI\I 38 
TP Mt.CH ~ ALPrlA e£TA CL(SA> CO(SA> CPM(SA) CkM(SA) CYM(SA) CSF(SA) 

PA D!::G DEG 
P.935 .151 15 66 •-, 1.54 4.95 .3694 .0795 -. 06 28 -.Ol3b .0066 -.0&48 
b936 .151 1565.6 i.'N 5. 14 1.1427 .1482 -.0935 -.0204 .0081 -.0868 
8937 • 150 1550.0 14.97 4.87 l. 46 05 .3222 -.1342 -.0371 .0076 -.0793 
6938 .150 155t.o l'~ .67 4. ljJ l • 62 75 .5564 -.1480 -.0158 .0094 -.0948 
t-;3Q • 1,0 1555.7 24.94 4. 44 1.8255 .8221 -.2057 -.0100 .0086 -.1025 
8940 .150 1~49.2 29.74 4. 78 1.9615 l • 09 65 -.2493 -.0045 .0050 -.1144 
8941 • 151 1567.1 3~.75 4.'32 1.9194 le3121 -.3399 -.0076 .0043 -.1309 
6942 .1,0 1560.6 3./.?l 4.97 1.8341 1. 49'17 -.4702 -.0047 .0138 -.1515 
8943 • l~O 1557.h 44.41 5. 10 1.7719 1.6987 -.5537 -.oc12 .0147 -.1573 
b944 .150 1555.·.,. 5J.C-t 4. bu 1.6216 1.8969 -.6948 .0035 .0206 -.1297 
8945 .151 15 75 • 0 i.92 5. l l 1.1569 .1523 -.ocno -.0212 .OOt2 -.0799 

TEST 23 RlJN 38 
TP MACH Q ALPrlA BE TA CNF(BA) CAF(BA) CPM(SA) CRl'l(BA) CYM(BA) CSF(BA) 

PA Dt:G OcG 
8935 • 15 l 156e.~ l • 5 <t 4.~5 .3714 .0696 -.0628 -.0138 .0062 -.0848 
8936 .151 1565.6 q.99 5. 14 1.1511 -.0522 -.0935 -.0215 .0045 -.0868 
0937 .150 1550.0 14.97 4. o7 1.4941 -.0661 -.1342 -.037d -.0022 -.0793 
8 93~ .1;0 15~6.0 H.67 4 • 1j 8 1.7196 -.0239 -.148 C -.0181 .0035 -.0948 
893(j • l~ 0 1555.7 24 • ')4 4. 44 2.0019 -.0244 -.2057 -.0132 .0034 -. 102 5 
8940 .150 1~48.2 2-i.74 4. 7f: 2.2471 -.020~ -.2493 -.OOf>4 ·• 0021 -.1144 
C941 .151 l~ti7.l 34,7j 4.d2 2.3249 -.Ol5R -.3399 -.ooe9 -.0009 -.1309 
t!942 • 150 15t-0.6 3 • • 52 4. J 7 2.3691 -.0103 -.4702 -.0124 .0076 -.1515 
b943 • 1:, 0 1557.6 44 • -=tl 5.10 z.4545 -.0264 -.5537 -.0111 .0097 -.1573 
t,944 .1,0 1555.9 50. J', 4. oO 2 • 49 55 -. 02 70 -.6948 -.0137 .0160 -.1297 
8945 • 151 1575.0 9.92 5. 11 l. 16 78 -.049b -.0~16 -.0223 .0044 -.0799 



lv.l\ SA t ANGl y 7 )% 10 ti F Git1 ::,, Pl:'r D TUNNt:L 

Tf:~1' 23 Rin~ 39 
TP MACH 0 Alr1 rlA fH: TA Cl € Std CD(SA l CfJM(S.b ' CRM(SA) C 'U'! ( Std CSF(SA) t 

;, A o···," 1: >;,;!· [) [Yi 
tl 9 l: 7 (l Eil. 157 1t,6 l·J r. 0 7 10, 12 LJ,:i32 el555 = .. 09'?7 <0 00270 e0205 "·'" ~· l69f:l 
8948 {:' 1 '.:l 0 1558~:') l 5 " LO 9,. 75 J.~4587 6 31613 ··~cll15 =,,0"(·71 ,.012,i -c,1223 
t:<949 <' 1:, 0 1564116 l'-i" o½ 10" 12 lr.64·40 c,?643 rnel247 =.,G318 .. 01013 -& 1113 
b <;: 5 0 151 l::17€,rd 2 , .. ~33 9. 8() l [·31, 74 ,8103 "'""" f. HJ3l c .. 0280 "0093 =," l{,:,78 " - .")'. b • 
ti 9 'J 1 " l.50 155h ,, 7 2:1.74 9( 73 leq';;l6 l.e0£<J7 =~e23~·2 ¢·~0208 , OG'.:17 ~•el623 
b~~2 .. 150 154t!e7 3ct~'1Ci <)., 77 1. 9810 ld471 - .. 3159 --~ 0212 ,. 0051 -g 1898 
ll 9 5 3 " 149 15 28 ct4 3?,76 (' t .. 16 l.,!1245 1.,5062 =e4083 -rc0228 <>0141 =n2029 
1395ft "lSO l:,65~', f1lto55 9. JO L, 71 .. 93 1.,6932 ~- fJ·, I~, 5 2 6 =€0296 00165 c,, !;; 1941 
d lJ 5 5 " 1~0 l 5 63 « 7 41., h 10 .. 13 1 .. 6496 1.,9017 -. 5842 =c,0340 .,0225 ="2037 
e.:; 56 ., 1,0 l ') 65., ,:; 9:., 79 10 .. 03 1 .. 1289 .. 1532 =.,0987 -,,,0210 @0199 =4, 1574. 

TEST 23 RUN 39 
TP f~AC H ~;, IH, PHA BET r, Ct,! r- {BA} Ct.F{Bt.'d CPfHBA) CR!'HBld CYM( BA) CSF (SA r 

p /.\ GEG [HG 
8947 • 151 1574.6 1J":J7 l Do 12 le 1626 -.,0485 •-e0997 -.0310 $ 0153 -.1698 
8948 " 150 1558 .. 6 15~10 9" 75 le 4909 r-•,0743 =d.115 -.0487 -.,, 0003 -.., 122 3 
8':><4 9 " 150 J.564, () l 't €' d 4 104) 1 2 l.,7380 =~027?, -€' 1247 ~c-0335 -.,0006 =~ 1113 
8950 .. 151 157fJ~ '.; " , ( '-{ ., 8 3 y,, 36 -1 ~ 9897 =,,0276 a,r,,"' ld 31 ~·'1'0293 =.,0033 ~ 0 .. 01478 
8951 ., 15 0 1:i~6 .. 7 29,,, 74 "-}, 73 2e2312 =c02t39 -.,2342 -.,0209 - .. 0054 -lfl623 
89~2 " 150 154& .. 7 34 ,, 90 9 .. 77 2.395, •n€, 02 84 =c;;3l59 - .. 0203 •=-,0079 =,,1898 
5953 ~ 149 152&,4 39.,76 9" 16 Z.,3696 - .. 0120 -eL,083 _,GQ26'J -~ 0038 ~,,,2024 
E954 l 'J 0 1, 6 '.,, C /) 44. ?:J 9., 'j 0 •') ,, 43 44 =rdJ209 -"4526 '=e0327 -G OOQO -til941 0 L 

b '15 5 e 150 1:;63 .. 7 4:;,.1::i 10 .. 13 2 .. 5219 -~0276 =.,)842 -.,0392 =,QQ114 -.2037 
89!?6 e lSO 1?65.4 9~ 79 l Q., () 3 1 .. 1385 - .. 0410 =,. 098 7 -.0300 "0151 -. 1574 

f . ' 



• • > 

NASA til.NGLf:Y 7 ;( 10 HlGH SPEED TUNN,;;L 

Tf:ST 23 RUN 40 
T? hACH .i'1_ /:,L i'KA !H: T 11 CU Std CO(Std CPl'HS,\} CxH!SA} GY:'HSlld cs { S l\ J 

PA DEG DEG 
b957 @ 15 J l 5t>4., "# 10,.. 0 J =4o77 1'31421 ., 15 112 =00976 =,.0066 =•"0145 ,, 1181 
89:,8 ., 150 l 5 63 <II 8 lcr .. 62 "~5@ 26 L,4202 03093 =ol37!:l ,, 0133 =~0081 .. 1146 
f:-959 , E•2 1595,t, 1 'L.l c 6 =4,:; 93 1,)6461 ~5647 =,.157b :)0052 -00036 "1191 
8 ,;;:60 "151 1572,e 2 ti ,3 77 =l,.,g2 1,,82•,0 48129 ="'24S7 .,0061 000()9 ,.,1055 
69bl ., 150 156:h.2 z.ci .. 02 -lie; 97 1,,9825 1~1014 -•2935 ~0060 00062 01177 
B962 "l :i 0 l'.;l65.4 34,,t::5 -4,. 99 l.CJ639 1."3541 =03979 .0190 .. 0059 .091:5 
8963 ~150 1563ol 3'la)) -4,. l½ 10 8 6 59 L,5lt5 - ., 48 14 ij O 186 <> QQL)(_) ~0!183 
.2 1) 6 5 ,, 149 l:>33~0 '1 '.; 0 5 4 =4,, 93 1"797'1 lo7381 -~54½) "0243 e003½ ,.,0317 
t'-966 "'14 9 15'tC~? )),. 17 =5~02 1 .. 6391 1.,9308 - .. 6416 .0156 &0014 .0732 
8967 o l :i 0 15:J7o5 9~94 -5~05 l 11 13 l 7 • !:130 -,,0993 -.0063 - .. 0148 .0958 

TEST 23 RUN 40 
TP MACH ;J Jl?'-lb. Bt TA CN H SA) CAf«BA! CPM(BA) CiUH BA) CYM{BA} CSF l!Hd 

PA DtG D f:G 
8957 • 15 G 1564~-J 10. 01' =4,. 77 1 .. 1514 -.,0483 =llJ976 -.0040 - .. 0l5lt ., 1181 
8 9 ~18 ~150 156308 14,62 -5,. 26 1,,4523 =.,0592 - .. 1378 ~0149 =0 00 115 , 111~6 
695'} "152 1595c14 19 86 =!,,_ g 3 107400 ~'00280 =.1576 .. 0061 =eOOlb ,,,1191 
f:960 9 151 1572.,8 24" 77 =4,92 L, 9961:3 -00262 -.2457 .0051 .. 0034 .1055 
8961 ,. 150 J.!>65,,2 2'-1 ~ 62 -4~ en 2.2678 -.,022~ =.,2935 ,,0021 ~0084 .1177 
8962 ·; EiO l'J65~4 3<;~'35 =4,, 9::J 2., 3 c 55 =;;Jll0 .., ll> 3 'j 79 00122 @Ol:i7 ~0915 
i'l':i63 ... 150 1563d 3:J,:,9 -4" 14 2e'i0)6 =~0188 =.4814 ., 0112 .,01,6 -~ 0 1~a 3 
b9b5 e 1 ti 9 1?33e0 44,,'5<t -4., 93 2')5006 -.0223 -a::>445 ,0149 ,,0195 110397 
8966 .149 1540.,~ 5J.,17 -5002 2.5326 -.0220 -.6416 .0089 ., 0129 .0732 
89o7 ,,150 15 57@; 9 0 9 1-t -5. 05 1.1411 -.0447 -.0993 =.,0036 -s015b .. 0958 



-~AS A l/H-iGL i Y 7 )( 10 HIGrl SPE::D TUNNEL 

TEST 23 RU~ '.l 
.TP Vi/~CH J t,1,,,Pr{A BE: Th CUS!>,1 CD{S/d C Pfil :if¾ l CRffi!<;jfd CY!'HS:td CSF{Sld 

p .[>_ DEG DEG 
6968 cl50 1555,'.) ;;;,84 =9, 92 li;Otl": cl¾ 1,Z =ellO6 ,0006 =c02~3 cl.915 
1396~ c149 l5lt3o8 l4c8 1t =9c92 1,4li,d 03233 =01353 0 026{'\ ~-,0112 e1553 
8970 "150 l'.:l52c4 l'te73 -l0e06 le6??2 c5553 -c 1669 e 02.06 =c0061 el32g 
8971 cl:d l:,?7cl Zt; e 66 =9c96 1, iH26 07091 =024~8 . C 0209 =c0022 "1326 
bS,72 , 151 156bcl 2·1, 115 =9c r~7 la9716 le088S ·-,,3161 ,02t..7 .0053 cl395 
8973 ., 150 1.S5lc5 14 0 7 5 =10e04 1., 94 74 L,3306 -"'4128 _,.0341 .., OObl @1473 
F:1974 el50 15:i6r.O 39 e 72 -9~99 l., 8458 1G5193 =c£i323 .,0423 ,:, 0034 ,. 1 3 l 6 
8975 "150 15b2e6 44cl:8 ~~10., 08 l.7635 le 69 66 =e.4749 s0449 =e0035 c,1319 
8976 • 150 1557.7 4:,.6:; -10.15 1.6595 1,,9010 =@.6068 .0435 -.0006 .1465 
8977 .151 15 76 f, 7 9.96 -~. 78 1€0904 ., 14 36 -. 1101 -.0000 -.0251 .1913 

lt: ST 23 RUri 41 
TP MACH J t1LPHA BE TA CNF(BA) CAHBA) CPMCBA) CRM(BA) CYM(BA) CSF(BA) 

Pk Ci:G DEG 
8968 .150 15 55 « :i 9.84 -9.92 l • 0901 =e0427 =@1106 ci0049 =e0249 .1915 
8969 el49 1543.,8 14e64 -9. 92 L,4504 = .. 0~99 -sl383 .0284 -Q004l el553 
8970 G 15 0 155204 19073 -10.,06 I.7455 = .. 0360 =.,1669 Cl 0214 00012 el329 
t' 971 e 15 l 157701 2'1<;;66 -9@ (}6 1 • 9765 =e0392 ~02458 c,0199 .. 0067 ,,1326 
5972 e 15 l 1568«1 2-1035 -9.87 2e2520 =e037l -,dlol e0188 .0168 01395 
8973 el50 1551,,5 34- ~ 7 j -10,. 04 Ze3585 =.,0169 ·=g4128 ~0246 «0245 ,,1473 
e 974 "150 l 5 :;,t., 0 39 .. 72. =9.., r,;9 2 • 39 06 -,.0110 = .. 4323 ~0303 ~u297 ~1316 
b475 ., 150 1562.,6 4't e 4?:l -10e08 2,.4470 -~0253 -.,4749 .0345 00290 01319 
f:!976 ~ 15 0 1557 .. 7 4:., 9 65 -1 o. 15 2 • 52 32 -.0339 -e60t8 .,0286 ~0328 el465 
6977 el?l 157t,.,7 1.1J6 -9. 78 1.0988 ~ .. 0472 -.1101 c00 1t3 -c,0248 til9l3 



• • 

~AS A lANGL[Y 1 i{ 10 HIGH SPEED TUNNEL 

TEST 23 RU!v 42 
TP MACH 0 AUdA e-,~ TA CL(SJ\) CD(SA} CPM{SA) CiHHSA) CY"'1{SA} CSF(SA} 

pt, OE(, DEG 
b978 "15 0 1561 .• ::> 9,. 99 -19.,, 77 09922 111410 =01094 ,, 0112 =00428 oi3696 
8 9 7"} ·1 f""" 156(;~:j 1 19"' 98 =19Q91 L, 3451 "2 798 =.1308 aO372 =a0279 ,,33,,e a l. '.) V 

8980 ,, 15 0 l5bL,2 19,, 73 =19~69 1.,6086 ,, 498 5 -.,1867 .,0409 ="OlOt? 92726 
B9tl i) 149 154002 24 a 91 =19,,95 la7708 r,7557 -,, 2.'.c; 77 ~0397 a0048 e2372 
f,982 ~ l S 0 1561&2 29060 ~19068 1 .. 8633 1.,0020 =-,3211 ., 05 54 "00 54 02566 
ti9b3 ~bl 1574,.3 34e4d =19. 7? lo8744 1 .. 2263 =113364 .,0631 00053 9 261 7 
8 9e 4 ,, 151 1567~4 YJo6l -19.,?2 1®7724 1 .. 4227 =,,3920 ,,0681 00024 s2942 
8 <;;8 5 "150 1550~0 44,,55 =19077 le7022 1 .. 6289 =04680 c,0694 =s0084 .. 3096 
8986 Q 14 9 l540~t.:i t.,, 7,. 3 7 -19/jl J 7 1.64B 1117353 -.5015 .0664 -.0120 e 3121 
f-!487 al~l 1567~-,i lO~OLt -19973 ,. 9915 el347 -.1112 .0104 -00424 .3588 

Ti::ST 23 RUN 42 
TP M .ac H (J iLPHA Bi TA CNl=(EA) CAf(BA) CPM(BA) CRl'l{SA) CYIHBA) CSF(BA) 

PA '.H~G DLG 
b978 @ 15 0 1561~5 9099 =19,, 77 100016 -110333 ""'elO94 a018'? =e0~02 03696 
b979 -,150 1560@5 14,,96 -19~81 1,,3717 =Q0773 =01308 @0431 =00174 e3348 
8980 "150 156L .. 2 l-1.,73 -19 .. 69 1,,6825 -,,0739 =el867 00420 .. 0040 ,. 2726 e, 9b 1 -, 149 l 540,. 2 24o9l =19.,95 1.9243 -e0604 -.2477 e0340 • 02 l l a2372 
8982 s 15 0 l;;;6L2 2'-J" 60 =Fi,,68 201151 - .. 0491 -.,3211 ;i O!i 54 a O 321 ,12566 
6 983 ,. lS l 157'to3 34.45 -19~75 2 .. 2393 - .. 0504 -.3364 .. 0490 .0401 02bl7 
6984 ,d~l 1567,;'t 3 '7" 61 -19,.72 2e2725 =oO33f: -.3,120 "0509 a0453 19 2942 
P985 "150 1550,.0 <:t4., 5:; -19.77 2s355b =30332 -e46b0 o05'.J3 c04Z7 .. 3096 
e 91:, o d49 1540 .. 6 t,7,,37 =19aJ7 Z.3937 -.03til - 05015 .0537 .0407 e312l 
B967 ,.151 1567,.9 l J., 04 ·-19 .. 73 • 9 S,98 -.0401 -.1112 .0176 -00400 03588 



,'>!ASA LANGLl:Y 7 X 10 HlGH SPEED i UNt~d. 

TEST 23 WJN 43 
fP MAC ri :.,J /.i,L P-{/:, BE TA Cl (Sid CD(Std CPM($/,1,) GRVi(Sk[ CYrH S: Ed CSF(~rd 

f' f;. DEG DEG 
e990 C 151 1~71,3 9c77 =e05 € 8 7 ':J9 cl277 C 24·48 =c O 1 37 =00073 c:026~ 
i:!991 C 15 0 1560c~• lei c 9'J """c 07 102546 C 2 5 78 cld83 =c,0182 =00051 c023<? 
8992 c 15 0 1562c7 l-te66 =e07 lc4017 C 4699 cl652 =i:0077 =eOOZO .,0134· 
8993 , l:;i l 156707 24c73 ~@ 11 1.,6008 c6b92 .,0774 ,:,,,00087 c0032 (• 0039 
8994 1 < ., 

c ,. .; V 155107 r1 c 73 -., 16 le7924 e9677 =,0460 =c0083 ,,0042 00063 
b995 C J.'I£' l:ii~":;i 34" 74 -., 2 2 1~8452 le2180 ~c2078 =.-0034 cOObO e0042 
l:l 996 G 149 l ':;, 4 l " 6 3 t t 74 -,; 29 l.i77tl 1.,, 39 70 =('4254 =@0025 c0091 =e0024 
8997 el:.il l56c3c6 44.65 -.,37 l., 64 58 L,'.:1087 = c 58 5 9 =€)0015 .,0086 -.0005 
d '} 9 t) "150 l560QO '50.,Zb - .. 35 1., 5'.:l68 1 .. 7249 =.,6741 .,0041 .,0093 -.,0056 
b999 e 15 0 l563eZ 9., 76 -@10 ., 88 49 111304 t<2446 -010142 -.,0076 .,0384 

TEST 23 PtH, 43 
TP MACd Q ALPYA BE TA CNF(BA) CAF{BAl CPM{BA) CRM(BA) CY,'HSld CSF<BA! 

PA D ~-' ,_ J DEG 
8990 ,, 151 1 5 7 1 ., 3 9 •· 7 7 =.05 et3849 =e0227 .,2448 =e0l22 -~0095 .0284 
8991 cl50 1560.,5 14 • '.}6 -,, 07 1.,2786 =e07's9 el883 -.,0163 -.,0097 e0239 
8992 e150 1562.r7 l'i,,r.Jd -~01 le478l -,,0295 .1652 =.,0065 -., 004!:i "0134 
8993 ,. 151 l:;,67@7 24¥73 - .. 11 1.,7423 =.,Qty39 .,0774 =.,0093 =.,0008 e0039 
6994 ., 15 0 1551$7 21e13 -@16 2@0363 '""'@0484 =c04·60 =e,0093 -c0005 .,0083 
b99J " 14 i3 l:, 25 0 5 34" 74 -.22 2.,2104 -.,0505 "",;2078 =c0073 "0047 .,0042 
j9Y6 "14 9 l54le6 3 't • 7¼ - .. 29 2 .. 2604 =e062's =.,4-254 =.,0077 e0054 =@0024 
EC,C;1 e l 5 l 1568.,b "t't~6:i -.37 2.2311 -.0834 =~5359 -.oon. .,0051 -.,0005 
'3 9 9 r.J ,. l';,J 1560.,J ~0.26 -.35 2.,3217 - .. 0942 - .. 6741 -.,004; .OOYl -.,0056 
f3 999 .150 l':ib3o2 1 e 7 tj --. l 0 o 8942 -.0217 e2448 -.0127 -.0099 .,0384 

... ' 



TES i 
TP 

9000 
9001 
9002 
9003 
90 Q!, 

9005 
9006 
9007 
9008 
9009 

TEST 
fl' 

9000 
9001 
9002 
9003 
9004 
9005 
9006 
9007 
9008 
9009 

23 
MACH 

151 

"'151 
'J 151 
@150 
:1150 
~ 15 0 
,d.50 
Q 151 
,, 151 

MACH 

"151 
"151 
si15J. 
a151 
~ 150 
~150 
.. 150 
1t 150 
~151 
~ l :51 

1568113 
158£; .. 7 

573,,,1 
157;2,;4 
l~J53 .. :i 
1 :> 58 ·~ 0 
l:i't6@6 
1560.,, 1, 

15f:.6,,() 
157802 

1568,3 
158<,,7 
l57:1ol 
1572~-4 
1553.d:i 
155fJ00 
15 1, 6 ,, 0 

J.;j(.;Q.,L~ 

1586.,Q 
1578@2 

LPrlA 
DEG 

l O "00 
l',~9'f 
1::1.,d.3 
? 1,,~90 
2h69 
31..;.173 
3 ,,, ~ 6 a 
,t 11 4) 71 
I; 1 ~ 9() 

9" 91 

UN !.,,+ 

ALPHA 
DiG 

l,J"'OO 
l't"'9'~ 
1'1@83 
2 £, "90 
29,,, 69 
:v, .. 13 
VJo 68 
i,4 4> 71 
49 g 'jo 

9@91 

5,, 10 
5@ 01 
')} 1, 7 

?@ 10 
5@ 10 
<;,, 96 
5, 1 <; 

BETA 
DEG 

;5., 10 
5., 01 
5,;i l J 

t, ,i ·JO 
5o 10 
fc: 10 '~ ~ 

4s 96 
5,, l ;t 

5 .. 02 
it 9 86 

,;9214 
l '3 25 06 

i.861•?2 
J,~i;)()l1fl 

L, 8 3 03 
1,, 79 77 
L, 7 3 31 

il,9090 

Ci\ F .I BA) ' 
.. 9312 

1 "2 775 
·i ,, 5026 ··"' 
la7562 
2~0496 
2 " 1928 
2 "2772 
"" 3572 c..~ 
2. 3659 

s9183 

"13 71 
"::685 

~ 6936 
"97 26 

1,,2086 
1.~3996 
1,,,5999 
1,, 7i;60 

,. 1327 

C t\F ( BA j 

=ci,0249 
~a062{) 
-,,o;~9 1+ 
=,,0504 
=;;0491 
=•,, 0-496 
- .. 0705 
~~oe22 
=;;0992 
-,.0258 

C 

02388 
eH1g7 

1768 
,D8?1. 

~•,i,()198 

-,,ZH33 
-,,,3915 
=, 5541 
"'*6798 

@2407 

i'H i3A j 

~2388 
·ft HF:H 
01768 
a08 71 

-$0190 
..,18 3 """" r:.i t,, . _J .· 

=.;.: 3915 
=@5541 
-.6798 

'112407 

.. 

~-00199 
,,,, ., 0 3 "t 3 

=,,0220 
m~CH9o 
=·.,, 0130 

CR.Mi 8 td 

=,:3; 0202 
m~(jji}() 

~0 0022~3 
~•,30232 
=00180 
~ <J 02 3 :~ 
=0 0257 
-30243 
~-e0215 
~·~0196 

,,0037 
;;0035 
,, 0020 

,, 0018 
.. 00 112 
,10137 
,01 118 

90172 
~0029 

CYrH Btd 

$0002 
"";,0055 
<:lO '.i} 0059 
~·~ 0061 
- .. 0082 
.,, .... ;r,; o:uo 
,...,,.0035 

=e0033 
.. 0011 

=00005 

=,,0580 
=.;;04i51 

"'¢ 04 "/ t, 
-~,Ofl76 
=;;0850 
""'';i081<½ 
"";,098.:i 
"',i 0799 
-\'j)0515 

CSF ( Eli\ ) 

=0 0580 
"'';;,045 7 
'=~ 0416 
""'r,0474 
~ ,::;> 0137(1 
"'';,085(! 
'"'' '" 0 8 f lJ 

-,~0986 -.. 0799 
""'© 0515 



Ntl.S/, L At\!Gl EY 7 X 1 () HIGM SPEfO TUNNEL 

TEST 23 RUN 45 
TP f'-'iACH Q /:,,LPHA BE TA, CLCSAi CDCSAt C PfH SA l CRM(SA! CYMCSA!' CSF(SA) 

PA DEG DEG 
9010 C 15 2 1S87c5 9c86 lOeOO c9130 cJ4,Q8 c228l ~ 0 c0263 c0141 =cl518 
90 J 1 C 151 1567c8 l4c7l 9,97 lc2455 c25S'tc; ,22.[~1 c"'cQl,72, c009l =cl212 
90].2, C }'.J] 1570(0 1;" C 72 Hh06 1,4380 c4BU c 1T12 =c0377 c0007 ="1025 
9013 C 151 151Ic1 24c79 lOc 12 lc6l96 c693B C 08 ( /:'j ""c Oti O 3 ,0009 =01040 
9014 0150 155301 29e76 9e 92 lc796Z c9680 =c02ZZ =c0357 <0016 =cl4~6 
9015 cl49 1543e3 34., 78 9e 88 1,,8385 lc,2062. C>el,833 =.,0375 "0 O.l 3 =al629 
9016 e 150 1554.,,i! 39.,69 9,. 91 1., 8018 1~4077 =0 .,3447 =.,0414 {'0113 ""'®16&0 
9017 "151 1570(1'4 44~51 9e 91 le7469 1.,5954 =,,4625 -c0313 .,0214 -.,1868 
9016 el50 l560e>t 4tc68 10. 07 l,.6580 le7t64 -c 59 3 6 -e028£;, "0236 =.2004 
9019 el50 15 63 c l 9,, 97 lOe 10 e9048 el340 e2293 -.0258 e0135 '""el422 

TEST 23 RUN 45 
TP MACH Q ALPHA BETA CN H BA) CAF{BA) CPM{BAl CRIH BA) CYM(BA) CSF(SA) 

PA DEG DEG 
9010 • 15 2 1587.,5 '1e86 lOe 00 .9236 -.0176 .2281 =G0284 e,0094 =el518 
9011 e 151 1567c:3 14"' 71. g. 97 1 .. 2705 -00654 e2241 -e0480 -ei0032 -.1212 
9012 e 151 1570~0 19"' 72 10., 06 le5160 =6,0322 @l.712 =e03.57 -eOJ.20 -=el02:5 
9013 "· 151 157lcl 24e79 10 .. 12 le7613 -,,0~92 ""08 78 =-.,0370 -e0l60 =el040 
9014 ., 150 1553.l 2}., 76 9.92 2 .. 0398 =.,0514 ""'e0222 -.o:na -.0164 ""@ 1496 
9015 ,d49 15434,3 34.o7i3 9. ',8 2.1992 =~0562 =.,1833 - .. 0316 -e0203 -01629 
9016 "150 1554sq 39e69 9.91 2 • 28 55 -..,0674 -€3447 =c0391 -c0178 -lfl680 
9017 .151 1570~4 44.,51 q., 91 2.3642 -.0867 -.4625 -.0373 .... 0 066 - .. 1868 
9018 d50 1560it9 4·}., 68 10.07 2 .. 4346 -el084 -. 59 3 6 -.0364 -.0064 - .. 2004 
9Ul9 .150 1563~1 <J.97 10 .. 10 .. 9143 -.,0247 .2293 -.0277 .0088 -.1422 



TtST 
TP 

9020 
9021 
9022 
9023 
902i, 
9025 
9026 
9027 
9028 
90,29 

Tt:ST 
TP 

•'H) 2 0 
9021 
9022 
9023 
9024 
9025 
9026 
9027 
9028 
9029 

23 

23 

·J "'., 
'.} ,l. .J ,.1 

0 151 
3:) 151 
Q 151 
·'ii 150 
,.,151 
,, 151 
0150 
~ 1:;.0 
8150 

,, 151 
r) 151 
~151 
ca 1 :J 1 
"150 
"151 
3151 
, E,O 
~150 
,, 150 

1548,,lt 
15721,)l 
1567 ,:; 
155936 
156206 
156:5@0 

Q 

1576'"'3 
157';~1 
1569~9 

15t.,3/j4 
1572 .. 1 
1567,,9 
1559,,6 
1562© 6 
1565,,0 

RUN 46 
ALPHA 

OEG 
10&02 
J.CL,87 
1•:,/,, 97 

29~67 
34~$6 
39,,, 59 
4l1- ~ 69 
i19;, 71 

9"' tl l 

:<UN 46 
ALPMA 

DEG 
10002 
1 1~.87 
l'',J,,•n 
21·~ 3 79 
29,,67 
34,~66 
39,, 59 
1-14,,6:l 
4'h71 

9" ol 

SETA 
DEG 

~~~i'of-57 
=5" 06 
=l,0 99 

""' 1ii> 8 3 
-4,, a 7 
-~5,;12 
=4o90 
=4,90 
=4 .. 84 

BETA 
DEG 

= 110 81 
-5., 06 
=l1,;; 99 
-thJ84 
-i,;; 8 3 
-4,,,87 
-s~12 
=4,, 90 
-4,, 90 
=l,;;, 8lt 

"89iH 
l,)·2178 
104;:}58 
1,,60¾·3 
1»80H6 
L, 8 218 
l,.7781 
.1~7093 
L,5785 

"8809 

CNf(S,U 

.-J 9 oa 3 
L,2420 
L,5157 
lo 7 l; l 7 
200497 

2 "' 18 48 
2,,2555 
2co3170 
Zo3295 

@ 8908 

1370 
"'") ~- ':;."l Q 

d t..~ ;J ;i,_ " 

~!r&67 
·,l6793 
G'1661 

1.,2071 
1,.3891 
1, 5667 
L~7151:l 

"13 37 

CAH!Hd 

-~0213 
-,,0681 
=,,0328 
=a,0562 
~,,,,0557 
=.,0507 
=,.0626 
-©01383 
=., 09 44 
~~'90U3t., 

,. .. i 

7 X 10 HIGH SPEED TUNNEL 

;:,2357 
,:il665 
"'H.1 ld3 
00673 

=,r,030:5 
="210t; 
=,, 38 2 7 
- .. 530 1, 

=,,6635 
©2363 

CPM{BA) 

o23~'i7 
al865 
® 16'dJ 
00673 

"~~030:'? 
="'2104 
-,, 38 2 7 
=!,!5304 
-.,6635 

,. 236 3 

~'!..~~ooa1 
!!J 00 115 
$00:)2 
a0039 
©0012 

· .,0155 
;,0177 
;,0166 
.,0185 

if-00083 

Cftf1{8Aj 

='; 00 119 
,,0069 
d)061 
,,Q023 

=00028 
,,0073 
,10110 
00090 
.,0101 

=.~0053 

w,;()1,73 

J~" 0099 
=,0()3{, 

30017 
00077 
,,0095 
~0042 
/D0039 
00017 

0=,;, 017 2 

CYl1{8A) 

=,, 018 5 
=,,0084 
'•=) 0014 

,,0032 
,l0073 
00167 
1101Lt5 
l'l 0145 
.. 0152 

<=()0184 

';) 1180 
c, 0891 
,,0681) 
.,0636 
9 o~n 2 
~ 0780 
00799 
,,06,~9 
,, 05 3 9 
,;, 107.5 

CSfH'l!il 

,,,11ao 
., 01;;91 
,OMH) 
"'0636 
,}0912 
s0780 
ci0799 
,i,{)6{19 

"'0539 
01075 



NASA l A!iGL EV 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 47 
r f! f'IACH Q /;.LPK/i, BET/" Cl(S/d CD(S&l CPrHStd CRIHSid CYIH Sid CSf(Ski 

PA DEG 0 EG 
9041 "150 1565c0 10cOZ. =9c86 c8792. cLP5 c2J60 =00012 =c0269 ol':37 
901';2 c.151 1578c0 1{,.,75 =9, 89 1 C I. 13 8 3 c2.?2a c2ll5 c0l92 =c0J.58 ,:,i,,.514 
9Q1'.( 3 c, 151 1582d 19{6ti c~9c fi3 lcLt356 cH:lb ,, 16 76 ,Olf;iG ~•.:00.31 cll'?t. 
9044 c 15 l 156Bc7 24c85 =9,. 77 L, 6256 c6t740 c0723 c0t96 cOOZO (?, 0<?3 3 
9045 C 15 0 1555c7 zg C 8&,· <:•10~11 lc7940 c9611 =,,0275 ,0228 e0075 C 1347 
901'..;6 C 14 8 1510c:i 3.:, e 63 ~ 0 9c9&. lc8152 lc183L; =cJ857 c0298 CO 11,Q cl.505 
9 01'.; 7 C 14 9 1543c'3 31,, 69 -9e83 l,76b5 1.,3857 =,3361 00398 , 0 038 ,,1394 
9048 el50 1559.,6 44c64 =9e92 lc6997 lc5642 =e494Z €0366 =~0030 tl420 
9049 e150 1549GQ 4'1tt 72 -9. 76 le6016 L, 7363 =e628J. f, 0 3 39 -e0087 e 148 2 
9050 ., 150 1559,5 9,. 82 -9,. 88 f· 86 74 01402 e2128 =00012 -~0212 111793 

TEST 23 RUN 47 
TP MACH Q ALPHA BETA CNf(B~.) CAF(BAJ CPM(!Ul CRMtBA) CYM(BA) CSF<BA) 

PA DEG DEG 
90~·1 "150 156:lt V 10.oz -9~86 .,88Q7 -e0176 t2160 e0035 - .. 0267 el937 
9042 e 151 1578 .. 0 14 e 75 -9.89 le2136 =ct0580 i.2115 tt0226 -.0104 el514 
9043 "151 1582e9 l 9., 88 -9eS3 le5138 =c0351 e 1676 @0187 G0035 e 1194 
9044 e 151 l568e7 24©85 =9~ 77 1~7667 =c0534 ,0723 eOl 70 rOlOO .;;0933 
90<t5 e 150 1555c7 29,. d4 -10<. 11 2€0343 =e0590 =@0275 @0161 e0179 ,., 134 7 
9046 el 1t 8 1510c5 34.63 -9.94 2el661 =e0578 "'@ 18 5 7 e0183 f/0259 (!1505 
9047 el49 1543 .. 8 39e6'i -9.83 2.2458 =e063l =e3361 @0281 .0283 oi,1394 
9048 .150 15 59 e·6 44.64 -9. 92 203085 -~0814 -.4942 1:0282 e0236 111420 
9049 e 150 1544.,0 4,, • 72 -9.76 2c3601 -e0993 =e6281 .0286 .,0202 el462 
9050 .150 1559~5 9eB2 -9oi 88 .8786 -.0098 e2128 .0034 - .. 0271 e 179 3 

.. ' 



.. .. i 

il&ASA l ANGLEY 7 X 10 HIGrl SPEED TUNNEL 

TEST 23 RUN 48 
TP MAC H u AL Prl /t BE TA Cl( SAJ CD ( SA) CP H(S AI CRM ( SAJ CYM(SA) CSF(SA) 

PA DEG DEG 
905 1 151 1 5 75 . 4 11.96 -19. 94 .9214 . 1 572 .1~80 . 0 1 44 -.0418 .3485 
9052 • 1 51 1 5 76 . J 14 .9 '.J -1 9 . 64 1.1147 .2 '- 40 1903 0 30 7 . 0279 .3187 
9053 .152 1569. 7 19.93 -19.71 le3988 .4364 .1484 .0359 -.0094 .2566 
9054 • 150 1564.5 24.63 - 19.72 1• 5 439 .6283 .083 5 0 3 20 .009 5 .2044 
9055 .150 1548.9 2q.13l -19.78 1.6827 .8626 -.0275 . 0532 .0108 .2292 
9056 • 150 1558.0 34.68 -1q.11 1.12 52 leOCJSO -.1011 .0576 .0101 .2663 
9057 • 150 1559.4 39.66 -19.66 l.6928 1.3039 -.2375 .0635 .0062 • 2990 
9058 • 150 1564.9 44.42 -19.69 1.6604 1.5065 -. 394 3 .0649 -.O J 88 • 3204 
9059 .151 1568.2 47.43 -19.59 1.6042 1.6060 -.4003 .0660 -.0l!:11 .3125 
9060 .151 1571.6 11.72 -19.81 .9027 .1432 .2011 .0136 -.0413 • 3425 

TEST 23 RUi~ 4B 
TP MACH Q ALPHA BETA CNF(BA) CAF(BA) CPM(BA) CRM(BA) CYl1(8A) CSF(BAJ 

PA DEG DEG 
9051 .151 1575.4 11.96 -19.94 .9340 -.0370 • 198 0 .0228 -.0379 • 348 5 
9052 • 15 1 1576, 3 14.95 -19.64 1,1399 -.0518 , 1903 .0368 -.0191 .3187 
9053 • 152 158Q.7 19.93 -19.71 1•4638 -.0666 .1484 .0370 .0034 .2566 
9054 • 150 1 564.5 24.63 -19. 72 1.6653 -.0122 .0835 .0251 .0220 • 2044 
9055 .150 1548.9 29.81 -19. 78 1.8987 -. 0 708 -.021~ .0408 .0358 .2292 
90~6 . 150 1550.0 34.68 -19.71 2 • 0418 -.0011 -.1011 .0416 .0411 .2663 
9057 .150 1559.4 39.66 -19.66 2.1354 -.0767 -.2375 .0449 .0453 .2990 
9058 .150 1564.9 44.42 -19.69 2.2417 -.0847 -. 3q4 3 .0525 .0391 .3204 
~05~ • 151 1568.2 47.43 -19.59 2.2680 -.0949 -.4603 .0558 .0364 • 312 5 
9060 • 151 1571.6 11.12 -19.81 .9129 -.0431 .2011 .0211 -.0377 • 3425 



NASA LANGLEY 7 X 10 HIGH SPEED TU~NEL 

TEST 23 RUN 49 
TP MACH 0 ALPl"fA BETA CLCSA) CO(SA) CPMCSA) CRM(SA) CYrl(SA) CSF(SA) 

PA DEG DEG 
9063 .152 1599.3 9.80 • 11 .7343 .1582 .4342 -.0097 -.0103 .0150 
9064 .150 1561.l 14.85 • 18 1 • 1075 .2607 • 388 7 -.Ol7't -.0081 .0079 
9065 .150 1562.3 19.83 • 13 1.2815 .4637 .3552 -.0065 -.0042 .0044 
9066 • 150 1561.l 24.75 • 22 1.4624 .6537 •. 2686 -.0078 -.oooa -.0051 
9067 .150 1552.3 29.80 • 30 1.6696 .9192 al65b -.0078 -.0000 -.0043 
9068 • 150 1564.5 3 Ct• 72 -.08 1.7079 1.1343 -.0229 -.0079 .0037 .01oa 
9069 .150 1559.2 39.61 • 33 1.6389 l.2738 -.2276 -.0091 .0046 -.0042 
9070 .150 1556.6 44.65 • 42 1.5673 1.4396 -.3!>30 -.0096 .0035 -.0177 
9071 .14 8 1523.3 50.33 .52 1.4811 1.6235 -.4706 -.0057 .0065 -.0095 
9072 .150 154-i.7 ~.93 • 10 .7729 al691 .4336 -.0099 -.0100 .0144 

TEST 23 RUN 49 
TP 11 AC rl Q ALP~A BETA CNF(BA) CAFCBA) CPM(BA) CRHCBA) CYM(!3A) CSF(BAJ 

PA Oi:G DEG 
9063 .152 1599.3 9a80 .11 • 7505 .0309 .4342 -.0078 -.011a .0150 
9064 .150 156lal 14.85 • 18 lel373 -.0318 .3887 -.0148 -.0123 .0079 
9065 • 150 1562.3 19.83 .13 1.3628 .0016 .3552 -.0047 -.0062 • 0044 
9066 .1,0 1561.1 24.75 • 22 1.6017 -.0185 .2686 -.0067 -.0039 -.0051 
9067 .150 1552.3 2-l.80 • 30 1.9057 -.0319 .lb56 -.0068 -.0039 -.0043 
9068 • 150 15 64 • 5 34 • 72 -. 08 2.0499 -.0405 -.0229 -.0086 -.0015 .01oa 
9069 .150 1,59.2 3-J.61 • 33 2.0748 -.0635 -.2276 -.0099 -.0022 -.0042 
9070 • 150 1556.6 44.65 • 42 2.1267 -.0774 -.3630 -.0093 -.0042 -.0111 
9071 • 148 1523.3 50. 33 • 52 2 • 19 52 -.1038 -. 4706 -.0087 -.0003 -.0095 
9072 • 150 1549.7 9.93 .10 • 7905 .0332 .4336 -.0081 -.0116 • 0144 

.. .. \ 



TEST 
··-~-· n , r 

9073 
90 7t{ 

9075 
9{) / 6 
9017 
9018 
9080 
9031 
~rna2 
9083 

9073 
90'74 
9075 

.9076 
9071 
9078 
9080 
9081 
9082 
9083 

23 

23 

v 151 
,d52 
:,Ei!) 

·~ 151 
.;, 15 0 
ol50 
,,l:il 
:i,150 
·f) 15 0 
"150 

MACH 

J 151 
"'15 2 
;} 150 
"151 
;{) 15 0 
~ 150 
"151 
0150 
,150 
.,150 

1577., 7 
1563~9 
1555@6 
1577 1 

1559,d3 
1559e'.::i 

p J\ 

1573 .. 0 
15i3d,,l 
1559,,9 
15 77,.. 7 
15631:,Y 
1555.,6 ,,~,-,. 
.,?,!,l 

1553.,·:) 
1559.,8 
15t;i9,,;;1 

RUN 
L Pdt\ 

DEG 
10?,03 
l l<i,:, dO 

3'-?~j69 
l;,!.+0?:• 

490fJ8 
q ~ C) 2 

RUN 
J-\tPHA 

DEG 

~} 91 
24~7d 
29 • :i4 

ft~ 78 
]9$69 
44,.'j5 
49., tl~ 

9.,92 

50 

=··4\!) 90 

,~5., 05 
·=4., 96 
c,5 11 

·~·4\} 90 
=4'3 93 

BETA 
DEG 

-~4090 

,-4., 96 
·~·'5,.05 

-5. LL 
'-~:;i.,00 
=-4., 90 
=A, 93 

"7683 

L.6973 
1,_){}742 
1"' 6097 
1 .. 5071 

a 74 59 

a 78 59 
1,0976 
1,;)3777 
1/36291 
1©9097 
2;;0378 
Z,,1254 
2;111781 
2 .. 2115 

!,17627 

,1685 
"2691 
olt}0(l 

@6 31 
,, 9192 

l.d284 
l:~.310 
1@'1-r69f.J 
1'36220 

,;1625 

.,,0315 
a,:,~ 01.,; 6 

uOOJ.3 
g~ .. 0216 
c~®0:359 
~;l)Qlil5 

-=-~0606 
=,loe1e 
-.,1073 

.. J • 

7 X 10 HIGHS ED TUNNEL 

,,41?6 
~3823 
;]586 

::706 
,. 1~3 7' 

-.,0120 
m,t) 211H 
~~03485 
-~4659 

o 1tl51 

e4l.26 
,,3823 
,,3586 
.. 2706 
Jlj 1874 

='J0120 
'"' u 2131 
=e3"l85 
-1/14659 

@4157 

.,0038 
,, 0116 
,1)0111 
v00fl9 
,.0071 

'"',, 0042 

=,,0008 
@ 0 () 99 
,lOOBO 
;/J066 
,0007 
,.ooi?5 
~0()'03 
~0010 
00074 

-~0001 

cs>,;,Q2C,Q 

=00110 
~~" 00 37 

,0003 
,,QO:H 
.. 0088 

'
0 00001 

=,0009 
-,.0036 
""11-0l 9e 

=,,0205 
",~ G 088 
=,0011 

.,0034 

.,0063 
30139 
00075 
.;0056 
.. 0031 

=f,0202 

v J.015 
t,0811 
,d)4B 1 
e059() 
00f)19 
,,0809 
&i'779 
.. 079? 
.,0756 
~1192 

,d015 
"0871 
1u0481 
00590 
,,0879 
,,0809 
e0779 
{;(H97 
,,0756 
©1192 



NAS/i. U,NGLEt' 1 ){ lO HIGH SPfl:D TUNNEL 

TtST 23 RdN 51 
TP MACH -~~, 

~~ b.L PHA BE TA CL(S!d CD(S/d CPCHS!d CRH ( S Id cnHS/d CSFCSAd 
PA DEG DEG 

908 11 C 151 1573c-6 ~c0l =9192 e7275 cI630 (• 38 29 c0023 =c0284 C 195 3 
9085 , 150 1556e9 1 1,c80 =9c92 l.cOC:49 c.2~2:5 c396l; e0165 =e CH 76 c l64•f{• 
9086 C 1.5 Q l.550cQ Flc7i!i ~-10e03 lc2B58 C (; (:; (; 1 c36'.-';Q c017f3 ~ 0 c0019 el.t78 
9087 Cl': (j' 1529,,3 24c9l; =9c96 l c ti904 e6664 c27E:{\" 00201 c0015 C 12:i't 3 
90tl8 cl50 1561.cl 29 '-' 80 =10</"07 lc,6487 c9035 C lt; 8 9 c0216 c0059 cl406 
9089 ~Ed. 1573c4 34 C 63 = 1.0e Ql, L,68::>7 lc0987 ,0450 c0237 c0089 (.': 1540 
9090 0 150 1565c6 39c59 =9r:90 lo6663 1cZ969 = c 18 Z 9 c0293 c0007 r, l:H6 
9091 C 151 1569cl 44 e 62 =10€02 le6101 lc4585 =e3l2l e0243 =c.0061 cl682 
9092 o 15 0 1549,eO 4·Je7l =9089 1@5417 le6t,OS =r:45138 ,0193 =cOlOl c1772 
9093 "'151 151:l0,.,4 9083 =9r;l:B c 7174 ,d.559 e3864 .,.0019 "'"<,02fH ~1a9a 

TEST 23 RUN 51 
TP Mt~CH Q ALPHA BE TA CNF- UHi.i Cl~F( Btd CPfH Bid CR~H IHd CYrHBAl, CSFUHtt 

PA DEG DEG 
9084 sl51 1573c6 9 ,, 8 l =9e92 c1446 c0366 e3829 e0071 -r:0276 cl953 
9085 ~ 1 :i 0 1556@9 14c-tl0 =9.,92 L, 0748 =t;0227 e 39 a e, {'0205 =e0128 ~ 16£,,4 
~086 ,d50 l 5 50 c 0 19c78 -l0e03 1<!\3670 ,0015 <?3630 C 0174 00042 €1178 
')087 ., 149 1529c3 24 C 94 ~~9c96 li,6324 =e02ld ('2744. t, 0176 C 0098 d.243 
90b8 ol50 1561,il 2.J,,80 -10.,07 lc87<;7 •=@0355 cl8Bfi· cOl.58 00158 G14Q6 
9089 cl51 1573c4 34,. 63 =10~04 2e0115 ~00538 e0450 e0145 e 02013 @1540 
9090 e 150 156~ .. 6 39e~9 -9~ 90 2,.1106 -.,0627 =cl829 ., 0221 E.0192 el576 
9091 ., 151 156901 4it., 62 =10e02 2<il705 -00925 =s3121 .,0216 e0128 il682 
9092 ., 150 15491&0 4'1., 71 -9 .. 89 2.2483 -., 1151 =c4588 .0202 .,0082 el772 
9093 0 151 1580.,4 9.83 -9.88 e 7335 .0311 .,3864 .0067 -c0274 el898 



• 

NASA LANGLEY 1 X 10 hlIGH SPEED TUNNEL 

TEST 23 RU:-.i 5 =~ 
TP ;~1 t\C H Q ALPHA BETA CL 1 S ~ 1 UH S,U i:Pf'!ISA8 CRrH S.i.) CYiHStd CSF(S,U 

PA OLG DEG 
909-l1 _ l ,:; 1 

-:J _,. -"" ~p~ 1572,.,7 10 ,, l 
\),- ·-19,, 83 ~ b5 93 ,.14B7 ., 3 5 81 1>01:'F, =o0"i19 "3587 

9095 ,1:)1 1575.7 l<:1,J75 =•19,.98 ,) 97D6 ·tJ 24 32 t'.135B 3 00309 =., 0295 a 3315 
9096 ;,151 1572<,l 7 .19.,6\J ""'19o199 L,2l1133 ,»4273 -d:l t j ;,0325 =•~0088 ;,2799 
9097 ':5152 15138"'4 ·, ·1 b ,-2ob 00 1,.) ·42 St1 ,.,622 19 "27 1r b .30323 )0098 :12361 i~-

9098 "'l:>1 156908 Z.;Jof7 SQ20., 12 l.,5325 ,, 82 35 ,d871 ~ Ql,tf:3 2 @0101 ,, 2 St} 1 
C;fJ99 ii 151 157t,,i)3 3lt-, 78 =19,,65 1G5858 1~0383 ;,08 31 ., 0528 00085 328•d) 
9100 ,,150 15'520 

, 
39,, 67 = 199 72 1,)5881 L2276 =@ 0764 •~0558 .0027 :;3295 l 

9101 d50 15 62-~ H 44id5 '"'20.,08 1;;5643 b3963 -w2335 1)0542 -i,0098 03410 
9102 td51 1570a4 47034 =l9'll 74 1,}5344 1$5069 =,!13161 '" 0510 =\i)Ol5l 'J 3360 
9103 el51 1579:;-'t l0Ql3 ·=190 87 06725 sl508 33607 90154 -a0424 "3513 

Ti:ST 23 RUN 52 
TP MACH Q iH. PH1\ BE TA CNF(B!U CAF(BA) CPrH8A) ClUH 8Ai CYM{Bld CSF(BA} 

PA OEG DEG 
9094 ~ 151 1572, 7 :UJ. CH -19 .. 8 3 p 67 56 @0317 ~J5$J1 ®0225 "~.,,OJ86 ,~3587 
9C95 0151 157507 lLt i• 75 -19» 98 1 •J 0082 =<50139 ;)3583 ,. 037£) = .. 0206 .,. 3315 
9096 -,Eil 1572,117 19 :, 69 =19.,99 L, 3193 - .. 0182 "33 '?3 :i0335 ,,0027 ®2799 
9097 "15.2 1588,,4 2£1:,; 76 -20.,00 1-s5550 -,,0319 ,, 2746 .. 0252 ~ozzt, 92361 
9098 ., 151 156908 z;:;~11 -20,. 12 1,,7391 -eo,~61 ~1"371 {)0368 .i,0327 @2541 
9099 e151 1576-,3 3¼ $ 7-'J =19., 65 L,8948 =1>0517 00831 ,,,0385 »0371 ~ 2840 
9100 "150 15 52-' 7 39e67 =·19 .. 72 2e006l -;;0689 -e0764 ~0412 e0377 @3295 
9101 .,150 1562.,8 44,,35 -20,,os 2 .00946 - .. 09 50 -.2335 .,0456 .03oc; ., 3410 
9102 al51 1570 .. 4 47.,34 -19$74 2.1479 -.1012 =03161 ,. 0',56 .0273 to3360 
9103 gl51 1579.,4 10"13 =19,, 87 @6885 .. 0302 .3607 .,0226 -.,0390 .:i3573 



NASA lt..\f~GL EY 7 X 10 HIGH SPEED TUNHEL 

lESr 23 RUN 53 
TP M t"C f~ 0 ,I, LP Hf.,_ BE Th. CL{S!d CD{;ifo) CPfHSh) CRfHSfd CYX(S1U CSF(Sf,.l 

\J p, D r~G D [~G 
9104 C 151 157z.,q lOc.06 4 <· 99 C 7811 CJ 702 C 'i 361 = c O l B~ =cOOOl =c0405 
ttl05 c:152 l596('!J lt~c73 40 96 lc0877 c2399 C 4 1 9 j =·c-02:q3' =cOOOO ~"c 0315 
9106 C ]_!1 g ]. 5 (, 4· C !) ) q C f3 5e oe 1 C 2175 c4622 c:'.708 ,,·c022/3 =cOOllt =C'Ol112 
'i'l07 cl :30 15 5( , 3 2l;c78 5c03 1c4.(J29 c6t~c7 )"i'O f 

(' i= f ", t ~-~c0259 =c002:6 =c0300 
9J.08 ( LL: 9 153</cY 29,80 4,89 1C6672 o9J80 C ]_ij} 3 =c:0226 =c0046 =e 0;;0 l; 
9109 CIA 'i 1.536c6 3'tc7C, 4c 13 6 1€7067 1,.13?:1 =c0:357 =c0277 =c001.2 =c063tl 
9110 e 150 15 56 e 6 3<?e67 5e O 7 le6800 lc3l33 =c 20{❖ 9 =€0276 c0090 =('0666 
9111 C 150 1561.d 4 4,, 65 4 ~· 8 8 1.,6064 lct:684 =,3[;89 =c0259 c0105 = .. 0760 
9112 el51 1579.,7 ,0€16 5.,47 1,5142 lc64-66 =c£;599 =c-0204 .,0134 =.,Q765 
9113 s150 1554E'2 9e 80 4,i, 99 "7699 ,1724· e I.: 369 =,0187 =e0006 =~0414-

TEST 23 RuN 53 
TP f-;l,CH ;1 ALPrl/\ BE TA CNF(Bt.i.l C AF ( 8 U CPM(f;i/,.J CIUH SAl CYfH B,U CSF rn1u 

PA DEG DEG 
9104 cl51 1572e,9 10,,06 1te 99 0 7988 c,0311 C (.; 361 =c0l82 =e0033 '~c0405 
9105 "152 l596cd 14,73 4c96 lell29 <=00~46 c.!cl93 ='c0284:· =0 c 0075 =e0315 
9106 C 14 9 1544c0 l ~, 7 3 5;; Of:\ lc:3556 c0037 e370o =oOZJO =~,00~1 ""';;0412 
9107 0 11)0 15 54 c 3 Z4c78 5c 03 le5993 =c,0260 c2797 =00225 =(;)0132 =e03QO 
9105 ~1.t:9 1539c9 29,t\0 ltc 69 le9030 =c03J9 e ltH3 =e0173 =00152 =c 050l, 
9109 "14 9 153606 3;.,74 l:a86 2e0482 =,0414 =c-0357 =c022l -,.0167 =G06_3.(j 
9110 cl50 l 5 56@ 6 3le67 5e07 Z,,1315 ~.0616 C>c 2049 =c0270 =.0107 =o 0686 
9111 "150 156lo3 44,,65 4 .. 68 2e1747 =dJ844 =e3489 =e0258 ""'@0107 =i.0760 
9112 el51 l 5 7"f G 7 50,.18 5e 4 7 2112343 =@1087 -.4599 -00233. -00071 -.0765 
9113 @ 15 0 1554 .. 2 9080 4 .. 99 e7Ub0 .. 0388 ~4369 -.018 1+ -.0037 -.0414 

,. .. 



T .p 

9114 
9115 
9116 

9118 
9119 
9120 
9121 
9122 
9123 

TEST 
!? 

9114 
9115 
9116 
9117 
9118 
9119 
9120 
9121 
9122 
9123 

23 

23 

0150 
, 1:;(J 

"151 
ai 151 
,, 150 
ol50 
0148 
.d50 
,,143 

.150 
, J. 5 0 
,,1:,1 
t) 151 
'j 151 
,lSO 
;;, 150 
e 14 8 
~ 1:, 0 
0148 

15 6 1,,, F3 
1:557;;'1 
1573,,2 
1:i70e5 
157:leU 
1556-:jL~ 
1561$3 
l509e3 
15'¼6;;7 
1523-:.l, 

Q 

15 57 ,,9 
1573,,2 
1570,;; 
L::i71.0 
1556,::- 1t 

15 61@ 3 
1509 .. 3 
1546.,7 
152:h"i 

NA$f\ LANGLEY 

RUN 
ALPHA 

DEG 
10,,05 
l (3., 00 

2 1t" 9 3 
2g • at~ 

39,, 73 
'4l: o 65 
0f),g73 

OEG 
10-.05 
l5m00 
19.97 
Zl,,; 93 
29~tl4 
3'-h8i, 
39<1t 73 

49,.73 
10 .. 05 

DEG 
9" '32 

10,, 8 1t 

10;,0'5 
9393 

10,, 00 
10.08 
10,., 10 

9@ 96 
9a81 
90 7£,,, 

BETA 
DEG 

9~ 82 
100 84 
10,., (b 

9c;, 93 
10,,, 00 
10,. 08 
10.10 

9,, 81 
9. 1 1, 

.;] 7646 

Li 32 51 
1 ,, l)l3 9 'l 
1"'6669 
1,,7()56 
1-}7013 
le6490 
1~590~ 

,,7a95 

11,1478 
·l~lt10.2 
1~6333 
L,903; 
;:,,0458 
2;.} l ~ 56 
,~02290 
2 0 3186 

.8087 

<$16Qf, 
,,2792 

ltf32t: 

0b706 
C) 9195 

1~1308 
1,~3;:5 1? 

lc.5025 
1'.?6915 

,.1792 

.,0337 
-~•..,()185 

1.10008 
q,ai.0196 
=G0320 
-,,,0477 
- .. 0683 
=00900 
=·~1201 

~o 87 

? X 10 HIGH SPtED TUNNEL 

e4201 
04206 

=.~0046 

=c,2.730 
-·~'~01() 

., '~ l 8 5 

., ti201 
t:>4206 
'"3702. 
~2721 
'Jl850 

'""ii OOH) 
=0lt,59 
-~2730 
,=,..4010 

,,0185 

·= 038t, 
,a,_Q3'99 
-~J.l>eoOlrlB 
c~ '5 QL,3 7 
'~,i;0:361 

=,~0379 
=~0375 
-.,0375 
-{)0262 

9()081 
¥J 0029 

"'c, 0051 
-~0059 

,0067 
:~01.68 
~ 0206 
,.0089 

s,0()!,4 

✓A,, 0093 

~·,.0208 
,=J0250 
=.,02.11 
=~0228 
=a0l34 
~t.0124 

~0044 

... ,;l 8 
=,il2tZ 

16 
«;•~1003 
-,, 11li2 
,-,, 1 {,i 
.~•,15'30 
~ 0 01713 
=,1891 
,~d)06 

=,;l2Lt8 
'"'01272 
,.~,it)716 
=,,1003 
~, .. 111.i2 
""oil 1374 
=01580 
"";'i) 1713 
"=ii 1891 
-.1306 



NASl1- LANGLEY 1 X 1.Q HIGH SPEED TUNNEL 

!£ST 23 RUN :i5 
TP M /,1;C H ,:J M,,PK/~ !H:TA CfdSt;,l CD(~:td CPtHStd CfHH S Id CYM(SA} CSF{~id 

F !~ DEG DEG 
rn.37 C 150 157f5c8 (. 16 C QQ ,1::565 c0565 ""cOCicl/3 =c O l 94 =c 00,HJ c 0293 
~13f.l e 150 1561('7 'l., 8 6 =c 01 lcl491 c1643 =cl015 =o022t3 =c00~3 c032,e 
9139 c l 51 1585c3 l 4 (' 7 7 <..--S,(' 02 1~4649 G j }._t; 1 '=c 135£; =®0250 •~o O 009 c, 0296 
91 1< 0 C 150 15S'?c2 J9c67 ~-7:,0 0 6;- lc58t;5 c 5 1t•t5 c:::: C I,t:1'? =c Oil~ c:0053 c013'Z 
c71 t; l 0 1. 51 15!31, 1 2. 1tc93 C 01 lc817.5 08235 q·cl996 =c0068 "0124 =· ( 0036 
9142 ~ 150 157:;;.,~ 2'j.,8!3 ,03 lo 94 89 l ~· 1.056 =c2652. 0 ,- \; 0 0 00 .:013 1< =c 0115 
9143 o lJ,· 9 15 "r2c;: 3 34c6) cOO L;9661 lo3467 =c3551 cOOBt: c0120 =e0300 
9144 () 149 1538~6 3 •., 54 =,;; 15 1®8788 le5331 =c49l3 c0161 '"0146 =()0520 
9145 cl50 1574c1 f.,':c70 e 00 1,7774 lc126{3 =e656i:l C 0238 @0172 -,0724 
91 l, 6 el52 l6l7e,2: '.,)Q.,34 "'08 lc.6328 t,9106 -c7784 .,0260 e0172 =e0742 
9147 ., 151 158503 ll 17 ,; 00 02574 00581 <~ .. 0698 -e0190 =c0080 0 038 5 

Tt;ST 23 RUN 55 
TP MACH Q .6. L PHA BE TA CNF((Hl) CAF(BAl CPfHBU CRM{Btd CYrH f:Hd CSF(BA) 

PA DEG OfG 
9137 e 150 1578.,8 el6 "00 .,.2566 @0578 =e;0688 =001, 94 =00081 e0293 
9138 G 150 156107 ic86 -,, 01 1. <: 1602 =c.0348 =.,1015 =c0217 -., OOfH c 0328 
9139 "151 l585cb 14 c77 ""'@ 02 1o4966 =c0697 =ol3;H, =c:,023'i! =00072 GQ296 
9140 € 150 15 59 CC l'1e67 m(? 04 le6753 -s0206 =€1479 -s012:1 cOOll e013 2 
914·1 e 151 151:.il"l Zt.t .. 93 ., 01 L,,9907 -€'0172 =c-1996 -eOJ.14 • 0064 =e0036 
9142 0 1 !JO 1575c5 29~88 ., 03 202407 ~cOl23 an!l2652 ""c0067 e0116 =00115 
9143 d49 1542~3 34'~6:j ., 00 2 t• 3831 •=e0099 ="3551 ~; 0001 .. 0146 =(0300 
91'14 .149 1538"6 3-, .. 54 -., 15 2.4249 =c,0138 =c4·913 e0032 ~0215 -lj0520 
9145 .150 1574e9 44 • 70 .., 00 2.4763 -.0246 - .. 6568 .. 0048 .. 0289 - .. 0724 
9146 • 152 1617 .. 2 50c 34 • 08 z.5130 -.0374 =.7784 .0034 e 0311 -. 074 2 
9147 .. 151 1585~3 e 17 .oo • 25 76 .. 0574 -Q0698 -.,0169 -.0080 00385 

' .~ . 



,--tA Sl·\ L i\f\lCL :;:. \_I ... X 10 HIGd SPEED l'LJNN2L l;,., l f 

TE ST 21 - _, ;/\)I., ~j 6 
TP f~ ,\CH (i .AL?,4A BE TA Ct ( SA) CO{SAl CPfHSA J CRM(SA) <.::'OH Std C ,~ ;c !SA) "' ~. 

Pi\ DE:G DcG 
c, 11, i3 150 157:, .. 2 10" 13 4,i 94 i .. "- f; 17:Z5 $ 1700 =>I'.;} 1021 ~~ '" 0297 0 0069 =-c,1'1380 
91 l; 9 1; 150 l; /8 ~ 1-iJ 15., Qi1 :J" 00 l ill 4059 :;; 33 6:5 """ ill 1319 '"' ® Qii :j 9 "' 0Ud4 '"

0 'l1>03BO 
9150 '" 150 1561., 7 19,., 75 f-; , ~)1 l 0 61 ,, 7 

" 5667 =$1183 ·=;i023<i ~ 0114 ~'§0576 
9151 .) 150 1571 ~ 0 24 .. 72 it" 8 l; 1,,7805 -i'.! 8C25 •~si, 152 2 -·90176 ;) 012li " 3 ;)0756 
91 ,2 " 149 J. ;51 ,. l zg~ 60 5,, OS l ;; 9267 i ~ii 75? .) 1a 31 ""'" 007 1) 00108 -~~t)9t 
9153 15 l 1563 3 34 ,. 72 4~ l8 ' ,, 913.6 l,,3J.95 =@3296 =00077 0128 =o 1295 ,:) 

" J., 
" 915'1 -~ 1 :> 0 L573 .• ':) 3 -,,. 6 li i:; 02 1 _;~ fi 8523 1 5187 ,.,,..,;J 4713 .&-~ ·:w, ~ DOc,2 .. 0199 !:l.'i!l>'iJ 1 1-tCh) 

9155 ,, 150 157511 3 4½o 13 It,, 34 1 ,,, 76·H L,7123 -UiO ~ 5793 " 0051 ~ 0205 = '1> 162 2 ,;, 

9156 ,.) 153 1620.,,6 id,, 97 );) 32 1,, 6363 L} 3956 ""e7272 30094 ;; 0263 .c:,f>) 1460 
9157 150 1570., ') 101> 03 4) d7 l. ,. C, ~ 1655 fl 1&13 v,.~@ 1010 -,., 0298 ,0068 =@ 0580 

1 S J0 ::,-:i _.,, RUN 56 
iP MACH ,J AL PHi\ BE TA CNF{ BA) C t\F ( f:\;1} CPfH BA) CfUH BA) CY~ Q BA) CSF HtA ) • 

P.b. o·· .. ~!,;, DEG 
9148 ,; 

·1 ,; () 
.4,,-,,,,...., 1575. 2 10" 13 4,~ 94 1." Hl42 -,~o3Bf! -"-2. 1021 ~," 0 3 O't -!'0015 =;.i0380 

9149 150 l 5 70 ~ ::; l'J •• IJ4 :;i,, 00 1 5059 ·~-i 0562 ,',,;,;;~ 1319 =~0465 ~~~0037 -00380 ,j k " 9150 \') 150 156L 7 1 :.:, ., 7 :i lL3 81 1 " 7112 '~.;0122 ~'cit 11a:, -.,,, 0259 ,0028 s»~D576 
9151 ,; 150 l57LO 24 ·9 72 4 .. f:;4 1 .. 9529 =~Ol56 .,,., 6 1522 =~~0212 .. 0039 ~•,,0756 
91 ~)2 l 't 9 1 ;::, C 1 l 2 ·;) ~ 60 5a 05 2. 20 64 =,,0166 =~lf331 =~ {) l l -7 "Q,)57 ""'<:& 097 3 " 1.. J :)J.. ~ ~ ' 9153 1 I': l l:;; b3,, 3 3t•, ~12 4,. 7 fj 2 " 32 4•'? =,,0055 - .. 3296 --.,0136 " 0062 <,;'._~~ 1295 fJ) . _\. ;; - ' 
91:i4 ,, 150 l. 5 73., ,., 3 'i ~ 64 5 ,. 02 2 " 3953 ~,1i:n2,~ ~" ,i 47 l 3 =., 0159 J 0126 =@ 1 1,0 9 ··' 

91~5 ~ 150 157? ~ 3 44,, 73 4@ 64 2 ., 4621 v\'>()287 =f/5793 =.,OlOQ 30182 .,;-~~ 1622 
9 J..:, 6 ., 153 16 ZOa b 4 "J.,, 97 5., 32 2 0 5039 -~ 0336 =0 812 7 2 -;) ()1 t,l ., 0241 c~ (> 11.~oo 
91,7 s 15 0 l;,70,. 2 lJG 03 4,, 87 ' J.. .f1 1768 -'.} 0 3 8 2 :o" 1010 -~ 0306 ,0015 ""e0580 



NAS/l LANGLE\' 7 X 10 HIGH SPEED 1"Ui\l t\! El 

TEST 23 RJN 57 
TP fH,CM Q ALPKA BE f fl Ct f Sk l CD(S/d crrHStU C!UHS,U CYtH Sid CSF{S/U 

P lt D D 
.(H58 C 150 1566el lOCJO lOi.03 1.,1345 t1597 =cl02CJ '"0036 1, 0 0 li3f~ '~rl307 
9159 cl.50 1513@9 14, c; 8 9e85 le4491. c3419 =c 106C, =c05':5 e0109 ~ C I,142 
9160 C 151 1591("1 l9c87 9eB9 1~6141 c5669 =~0771 =00357 E' 0120 =cl0!i6 
9161 0151 1581 ' 4 z.-," 80 l 0, HJ 1.e7759 08007 =ce ( 1290 ""'e0312 ,01.17 ~el34t, 
9162 0150 156(;,.7 2'J" 74 l O ,, 05 lc9066 1,0611 =c li31(JO •»00215 c: 0123 c(,) liH 2 
9163 <c 14 7 1512,,3 3 1t <c 5 3 10$ 03 le9443 1e3338 =e2699 -.0201 ., 0140 =£2U., 
9164: C 151 15 79 e 2 39~ <'d 10~02 le8193 le 11710 -e3887 =GQ226 e018:;i =@2206 
9165 ~151 1593,1) 4Ct~51 10@ 00 1 (• 75 99 lo6998 =c5293 =e0157 e0261 =e2399 
't166 ('cl4Ci 15:i6e2 'iic,79 10004 L,6493 1.,8953 cE6004 -.,0096 .0307 =0 e2525 
.9167 ... 15 l 158le6 9€92 9e 77 lel423 01649 =e1015 =e0359 e0184 -~1420 

TEST 23 RUN 57 
TP MACK . ) 

" ALPHA . BE TA CNF{BA! CAH Bid CPViCSA! CRM<Bt(i CYM( BA) CSF<Bli,1 
PA DEG DEG 

9158 0150 1566,d 10"10 Hl.03 l11l'i49 ""o04l7 =0102q -00391 ,.0118 ""'o 1301 
9J.59 e 150 1573€9 lt:c98 9i85 lc4883 =c0l:43 =f 106'1 =r,0554 =r0035 =ecll42 
9160 cl51 l59le7 l q " 8 7 9G89 1®7107 =e0154 "'~c0771 <C?€0377 -( 0008 coo ft 105 6 
~161 ,,151 l 5 fH@ 4 24 ® 80 lOolO '. le9480 =cOl/30 =el2.90 =1!)0333 =.,G025 =-(;-13.44 
9162 ,"150 15641ll7 29 e 74 l0e05 2 • 1819 =·c0245 -.1890 =;; 0248 .,0000 =el812 
9163 e 14 7 1512(')3 34,,83 10!'{)3 2e3578 ~'e0156 "'°e2699 -t,0245 a,()000 -=c2ll5 
9164 « l::i l 15 79 G 2 3].43 10.02 2.,3395 c•e0l91'; =e3887 -.0292 -,,0000 =e2206 
9165 "151 l593e0 44.51 10 .. 00 2@4467 - .. 0214 ~ .. 5293 ""'e0295 "0076 =.2399 
9166 .11t 9 1556.2 49.79 10.04 2.5121 -.0359 =.6004 -.0297 .012, -.2525 
9167 ,.151 1581.6 9.Y2 9. 77 lel536 -.0344 -.1015 -.0385 • 0119 -.1420 



r~A SA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

T::. ST 23 ~UN 58 
T? MACH ~·"l ALPHA BE f A CL CSA) C!H SA) CPtHSA} C~M{SA) C'OHSA) CSf(SA) :;tJ 

PA Df:G D E:G 
9168 ,, 15 3 lo27"b 9., 98 ~w:],;()£} 1,, 1485 "'l 669 =111196 =e0l61 =,,. 0164 .. 1180 
9169 a 151 15 d9" 7 l 'i., 80 -5 .. 01 l.a4193 " 3 1 1 0 -"1525 ., 000.!} =90077 .,0913 
9170 ,, 150 1,10~1 l':ia82 =t,,,39 le6319 @5562 =sl463 =.,0001 ©000!:l .a0632 
9171 ;;150 1567,,J 24.,96 ,=5,, 01 1.,8228 .. 8216 = .. 2278 .. 0057 ci0069 <?0601 
9172 ;,149 1:,44e2 2·1.,71 -5,.07 1.,9630 1~of;a9 •=j!j2816 00067 ,,0123 00810 
9173 ~ 150 15 58., 7 34 .. 74 -4,. 81 1 .. 960-7 1 .. 3462 -03880 00241 ,,0147 e0684 
91 7ft ,. EiO 156?e6 3'} .. 74 -5 .. 08 1.,8919 1 .. 5492 - ... 4911 .. 0381 ., 0 J.04 00227 
9175 .. 149 1S::.i4d lt4@77 ~· 5 .. 11 1 .. 8189 1.,7594 -· .. 5750 110390 ~0058 G()].63 
9176 "149 1553;}3 50!;3b -4@ B 8 1~6537 1,.933.l - .. 7832 "0 1t 00 &0102 .. 0090 
9177 "151 1582,.3 10.03 =4$84 1,. 14 76 .. 1675 -,,115'! ="0166 - .. 0157 @ 1368 

TEST 23 !(.JN 58 
"f p MACH Q ALPHA BE TA CNf{BA} CAH AA) CPM(BA} CRM(BA) CYM(BA) CSfHU) 

pt\ Oi::G DEG 
9168 . .153 1627-a:i q., (HJ -5., 06 l,al60it =@0327 -1lll96 =e0131 -"0189 1$1180 
9169 ., 151 l '.J 89,., 7 l1ts080 ~·5,. 01 1 .. 4516 -,.0618 - .. 1525 (!)002't '""is 0074 ©0913 
9170 ..150 15 70,. 7 lQgoZ -4,. 89 L, 72 38 -,,0300 =o,l•t63 =,.,OQOt" 1>0007 .;;0632 
9171 ® 150 1567,,CJ 2l;.,96 =5si 01 1,,9992 =,,02":·4 -,,,2216 30023 .. 00136 00601 
9172 , l', 9 1 :i44" 2 29o7l -5,., 0 7 2 .. 2446 -~ .. 0212 -,.2816 - .. 0002 ,,0140 00810 
9173 ., 15 0 15?8,.7 3't;, 74 -4,.81 2e37<l4 - .. 0112 ... "' 318 0 .,0114 00256 00684 
9174 ,d50 156~,;6 3.;,,7et -5 .. 08 2 .. 4451 =i;Oli:l4 - .. 4911 .. 0226 .. 0323 a0227 
9175 e 149 15 54,d 44., 7 / -5 .. 11 2., 5304 -,.0320 -.,5750 e0235 .. 0316 e0163 
9176 ~ 14 9 l'.J'.J3a3 'JO@ 36 -4e88 2" 54 36 -e0404 -$7832 .. 0177 .. 0373 e0090 
91 rt "l~>l 15 82., 8 1:;., 0 3 -4,. ~Lt 1 s 15 92 -903~0 =cill59 - .. 0138 -'10184 01368 



N.ASA LANGLEY 1 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 59 
!P !"iACK ~ IH. P Mb, BE t k CL(Std CD(Sfd CPMCS/d CfHHStd C't'Vi(SIU' CSFtS,U 

ra DEG DEG 
9118 C 151 15£3300 10c25 =9,:, 88 J.., 136¥ cl68~ '~rl332 =e0090 =e,0268 c2286 
9179 cl51 1586c0 lt~Q87 =9,, 9 Z lc4007 d178 =c:1529 e0133 =c0115 ,1709 
9'180 cl50 1566c2 19d36 =10.,04 106694 ( 5730 =,,1723 c012t; =c0029 cllt57 
<iH81 e 15 0 1577r',J 24,.66 =9~97 1<?80tl C (8 37 =,2323 e011'.t6 ,,0034 €) 132 3 
9182 C 14 7 15160 i 29e64 =9, 8 5 le 11678 1,.0925 -e3055 00207 e0l09 € 164 3 
9183 "' 1 116 148601 34083 -9" 90 1 c9eltl l d560 cc,4033 cC336 eUl43 01561 A. 

9184 &149 1557EY 311/ 7"., =9@ 19 lc8956 lc:it:,71 =c4926 c054:l • 0104· clll2 
9185 e 151 1560cB 44.,61 =9e 85 l ., fJ 1 71 L,73&,6 =c5604 .,0539 c0014 el063 
9186 • 151 1590d 49.,66 -J.0.,06 l.,6629 1.,9145 =c6445 e0494 00097 cl347 
9187 0151 1587.,!;; 9"80 -10006 1.,0944 cl604 =,'1292 -00095 -,., 027 2 e2204 

TEST 23 RUN 59 
TP MACH Q Jl,L PrlA BE TA ChF(BA) CAF(BAi CPM(BA) CRM{BAi CY"'i(BA} CSF(BA) 

pt\ Di:G DEG 
9178 El 151 1583GO 10®25 =9e88 lel487 =E0365 =cl332 =e00lyl =00280 , 22B 6 
9179 @151 1586e0 l4e87 =<il@ 92 le4353 =,,0524 =c1529 ,,0158 =tc 0077 01709 
9180 €' 150 1566.,2 19Gd6 -10., 04 l ., 76 48 =00281 =cl723 ,;0127 .,0014 G 145 7 
9181 el50 1577.,0 24~6~~ -9@ 97 lG96f4 =c04ZO =e2323 e0121 00093 ,d.323 
9182 ,d47 1516e'1 29.,64 =9e85 2 .. 25C6 =c0236 =c3055 • 0126 e0198 el643 
9183 el46 llt86el 34 e 83 =9e90 2.,4031 =cOZOZ =c4033 • 0194, G03l0 C 1561 
9184 ., 149 l:i57.,', 39.74 =9e, 79 2e4467 -.,0221 =., 4·JZ6 e0349 .,0426 Iii 1112 
9185 • 151 1580118 44.,61 -9€, 85 205118 =.,0413 =~5604 .. 0374 .,0389 el063 
9166 .151 1590.1 49.136 - l Q., 06 2., 53!:-5 -.,0371 -e6445 e0Z45 e0440 • 134 7 
9187 • 151 1587.5 9.80 -10. 06 lel051:! - .. 0281 -.1292 -.0047 -.0284 112204 



• 4 • 

NASA LANGLE.Y 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 60 
TP ~ ACH Q ALi-'l"fA Bi: TA CL(SA) CD(SA) CPM(SA) CRN(Sld CYM(SA) CSF(SA) 

PA DEG DEG 
CHBB .151 1580.7 9.84 -19.S8 .Yt:!48 .1428 -.1150 .0019 -.0426 • 3904 
9189 .150 1578.J 14.92 -19.9~ 1.3346 ,2967 -, 12 8 7 ,0301 -,0267 ,3b56 
9190 .151 157<;.2 19.95 -20.02 1. 6 l 71 .5250 -.1887 .0331 -.0070 .3013 
9191 • 14 9 1547.1 24.69 -19.75 1.7696 .7504 -.2458 .0358 .ooe5 .2494 
9192 .150 1573.2 29.81 -19.74 1.8589 1.0033 -.3189 .0511 .Ollb .2549 
9193 • 150 1567.o 34.58 -19. 72 l • 8 770 l • 2408 -.3465 .0630 .0112 • 2756 
919'+ .152 1603.0 40.52 -19.86 1.7705 1.4651 -.4229 .0726 .0055 • 3014 
9195 .151 1589.2 1t4. 75 -19.86 1.7040 1.6337 -.4609 .0719 -.0038 • 3054 
9196 .150 1568.9 47.24 -20.40 l.6523 1.1221 -, 482 5 ,0716 -,0076 • 3205 
9197 .151 15ci5. 7 10.10 -19.95 1,0069 .1530 -.1152 .0035 -.0430 .3993 

TEST 23 RUN 60 
TP MACH ~ ALPHA BE TA CNF(BA) CAF(BA) CPH(BA) CRM(BA) CYM('3A) CSf(BA) 

PA Dl:G DEG 
9168 .151 1580.7 9.84 -19,88 .9948 -.0276 -.1150 10092 -.041'1 • 3904 
9189 .150 1s1e.o 14.92 -19.95 le3b60 -.0569 -.1287 .0359 -.oun .3656 
9190 • 151 1579.2 19.95 -20.02 l.6991 -.0584 -.1887 .0335 .0048 .3013 
9191 .149 1547.1 24.6q -19.75 l.9212 -.0573 -.2458 .0289 .0226 .2494 
9192 • 150 1573.2 2-i.81 -19.74 2.1111 -.0537 -.31841 .0386 .0355 .2549 
9193 • 150 1567.u 34.5d -19.72 2.2496 -.0437 -.3485 .0455 .0450 .2756 
9194 • 15 2 1603.0 40.52 -19.66 2.2978 -.0367 -.4229 .0516 .0~14 .3014 
'H95 ,151 158'1.2 44.75 -l9.d6 2.3603 -.0396 -.4609 .053t, .0479 .30?4 
9196 • 15 0 1568.9 47.24 -20.40 2e3tl66 -.0436 -.4d25 .0542 .0474 .3205 
9197 .1~1 1565.7 10.10 -19.95 1.0201 -.0263 -.1152 .0110 -,0417 • 399 3 



NASb LANGLEY ! }( 10 HIGH SPEED rur~t0EL 

TEST 23 RUN 61 
T pc Y. kC K Q ALPdA Bi; TA Ct€5fd CD(Sti CPMVitd CR1<!{ S&~ CYM{S,q C£F (Std 

PA tH:G DEG 
9201 C 151 1582.e.? C 09 e 02 c03~5 r:093}. eZ316 =00156 =~0176 0039.6 
9202 ®150 1562@6 9,BI =•e 01 Q,90 olt:77 "'238 8 -&022:2 =e, 0125 e 0383 
f1203 el'.:iO 1576<11 l-t~85 =e 03 le2:420 e2382 e2024 -~0283 =e0091 e;,0354 
920!\ " 150 1576"6 ]9,72 =& 01 l~ll20 c4B2B et '.521 =0 <i0159 =eOOi~O €· Ql 7 2 
9Z05 C 14 9 1547c'? 2": c d 7 ce,Q JZ 1 

.;. ( 6252 071&.0 c 071.2 ~ 0 00177 ., 0068 c0l03 
9206 e l.::il 15t~5e5 2'-i.,62 - .. 06 1.,774.1:3 .,9537 -00230 - .. 0151 • 0008 e Olli 1 
9207 ,, 14 B 1529.,7 34., (:,:i =,05 1@8326 102.ll:32 =Gl606 =~0010 e0137 e, QQld) 
9208 "151 159'1~.7 3 q C 72 =o07 1,,7536 1,.3853 =G3668 =.,0007 ~0143 =e0072 
9209 C l.4 9 154Gol t:~i,,..,49 -. 06 le609b le4971 =.,..,t.02 =.,0004 .,0145 = .. 009 5 
9210· ci.148 1534.,7 50c43 =., 01 1.5552 1«1571 ="5390 or0209 e0210 .,.e0655 
9211 $ l:i l 1563e3 ell ., 02 .0342 -.0942 .2341 -00152 -o 0178 e0419 

TEST 23 i{!JN 61 
TP MACH Q ALPHA BETA CNF(BAl CAF( Btd C PfH fHd C!HH BA) CYrHBA) CSf (BA) 

PA DEG DEG 
9201 ol51 1582e2 ,t. 09 e- 02 .0356 .:0931 @2316 ~<r,0155 =dH76 · e 0396 
9202 "150 156Zc6 l,81 -.01 €c 9143 "'",;,0062 02388 =:;;0197 -.,0161 00383 
92()3 a 150 1576,l l-tc85 '=@ 03 l,. 2 615 -.,0880 c2024 =e0251 =00161 00354 
9204. " 1.~0 1576 .. 6 1'-i@ 72 -@ 01 le't921 ""e0220 (ii 1521 =~0143 =.,0013 1,0172 
~205 ,.l 1t9 1547e9 24.,87 =., 02 1.7751 =00350 110712 -.0189 -e 0013 e0103 
9206 Ei 151 1585.,, 21~62 -., 06 2 e 0 142 =.,0480 C>c0230 =00175 "0002 ,,0147 
92.07 " 148 1529~7 3f,c65 -. 05 2 .. 2002 =0 0039(f - .. 1606 -1»0136 .0013 e0040 
9208 .151 1594 .. 7 3'1 .. 72 -.07 2.2343 -.0553 -.3668 -.0097 .0106 -.0012 
9209 .. 149 1540cl 44 .. 4.::; -. 06 2 • 1975 - .. 0602 ""'1115402 -.0105 1,10100 -. 0095 
9210 • 14 b 1534..,7 50 .. 43 -. 01 2e3lt~2 -e0791.,,, -.5390 - .. 0029 .0295 -.0655 
9211 e 151 1583 .. 3 ell "02 .0344 00941 c2341 -.0151 -.0179 e0419 



, 

NASA L A~GLL:Y 7 X 10 HIGH SPE ED TUNNtL 

TEST 23 RUN 62 
Ti> MACH "\ ALPHA BE TA CL(SA) CO(SA) CP M(SA) CRf1(SA) CYM(SA) CSF(SA) .., 

PA DE:.; DEG 
9212 .149 1553.2 10.03 5.00 .9002 .1437 .2431 -.0297 -.0021 -.0267 
Q213 • 152 1599.5 14. 72 4.96 1.2446 .2543 .2181 -.0449 -.0003 -.0257 
9 21 4 .151 1580.2 19. 79 4.99 1.4120 .4ee2 .1100 -.0317 .0019 -.0224 
9215 .150 1572.5 24.81 4.98 1.6198 .7158 .08 18 -.0330 .0049 -.0342 
9216 • 15 l 1596.2 29.~') 5.04 1.7930 .q799 .0005 -.0274 .0060 -.0574 
9217 .150 1 569.6 34.90 5.09 1•8315 1~2200 -.1730 . -.ozeo .0100 -.0693 
9218 .149 1553.4 39.72 5. 15 l.7574 1.3954 -.3714 -.0218 .0199 -.0814 
9219 .150 1576.7 44.71 4.80 1.6447 1.5464 -.4378 -.0046 .0262 -.1135 
9220 .151 1590.b 50.30 5.09 1.5661 1.762'1 -.5159 .0040 .0296 -.1297 
9221 • 155 1674.9 10.02 4. 96 • 9018 .1435 .2436 -.0296 -.0024 -.0263 

TEST 23 ? UN 62 
TP HACH ~ AL PrtA BE TA CNF(BA) CAF(BA) CPM(BA) CRH(BA) CYM(BA) CSF(BA) 

P4 OEG DEG 
9212 • 149 1553.2 10.03 5.oo .9115 -.0152 .2431 -.0289 - .0073 -.0267 
9213 .152 1599.5 14.72 4.96 1.2683 -.0102 .2181 -.0434 -.0117 -.0257 
9214 • 151 1580.2 1c;.7~ 4.99 1.4939 -.0186 .1100 -.0304 -.0089 -.0224 
9215 .150 1572.5 24. tH 4.9'3 1.11c,7 -.030C .0818 -.0320 -.0094 -.0342 
9216 .151 1566.2 29.85 5.04 2.0428 -.0426 .0005 -.0268 -.0085 -.0574 
9217 .150 1569.6 34 .90 5. 09 2.2002 -.0472 -.1730 -.0287 -.0078 -.0693 
9218 • 149 1553.4 39.72 5. 15 2.2435 -.0497 -.3714 -.0295 .0014 -.0814 
9219 • 150 1576.7 44.71 4eHO 2.2567 -.0582 -.4378 -.0211 .0154 -.1135 
9220 • 151 1590.8 50.30 5.09 2.3567 -.0787 -.5159 -.0202 .0220 -.1297 
9221 • 155 1674.9 10.J2 4.96 .9130 -.0157 .2436 -.02b7 -.0075 -.0263 



TEST 23 
TP MACH Q 

F fr_ 

92?2 t'. 152 1603 ' 6 
t?223 @ 151 1581G8 
q,z.24 11 

' ,- ,, 
""'-·, \...--.l 1:;i6702 

,;i 'i;:, t;; 
'- I,'._.,.~ ..t'"" C 15 0 l56Co 

9226 r: 150 1561 G 
~l 
" 

9227 ~ 1 :> 0 1 'J 62 " 
'; 

9228 s 151 15 7B.., 3 
9229 C 151 1579, l 
9230 < 150 l :, 6 7 ·: 
9231 e151 1580e9 

lES'f 23 
TP MACH Q 

PA 
qzzz ,; l 52 160306 
9223 ~ l.51 1561,i.d 
922 1-; <? 150 1567 C C,, 

9 5 C 150 1566c'? 
9226 " 150 1~61., 8 
9227 el50 1562 .. 4 
92 2.8 er, 151 157b ~ 3 
922,9 151 1579~ C 

<); ,i, 

9230 "' 150 1567.,'i 
9231 e151 l5o0.9 

,. 

RUN 63 
ALPKt, 

UEG Oi:G 
f,isB 

14.,1:$3 
l ::,s '1 59 

2~;:c, 7;.,; 
3 !t © 6 2 
3f®6f> 

I, ') ,, 7 4 
Jo ts/~ 

RUN 63 
!\l_PHA 

DtG 
9 .. 88 

"', /._ . it ;. c.·,,:C:J 
29,, 79 
34,, tz 
3 -i" 6u 
4 4 ., 5:i 
41., 71,, 

1 e cl4 

9,. 94 
9,, 91 

10,, 09 
1 o~ 12 
10 .. 04 

SET A 
DEG 

9.dH 
10.,06 

9874 
~<Ii 6b 
9., 96 
9c94 
9~ S. 1 

10., 09 
106 12 
10e04 

7!? 
1., 2 375 
J.,4175 
1~ .. (:.0)1 
1., 7 i) 19 
1~03',4 
1 ... 7773 
le7205 
le 6112 

.,8790 

CNFtbA) 

® 9102. 
1'1'266"4 
1. 1,976 
L. 7512 
2e0445 
2.,,2057 
z~c~:,64 
2,,3370 
2e3E,f8 

e.6901 

e2739 
"qJ 35 
.. 7007 

le2240 
L,39<t7 
10563'.i 
}~765-b 

"14 04 

=t,0067 
-00519 
,c,-@01qe 
=c02(y7 
-e03'.,4 
=i.0l132 
- .. 061.4 
-,-,,076(, 

-c0t1'32 
- .. 0119 

7 X 10 HIGH SPEED TU~N~L 

c.2~3:39 
~2252 
~ ld 5 0 

=«<,{:,70 

"'23!]7 

c0'.:;55 
=·@0:573 
cAcG,or,::I3 
.,, 0•;6(} 
c,.Q4.z9 
-~0'116 
=..,0400 
~•c0303 
~•c0175 
-~0352 

CPM(3AP CRM(BA) 

.. 2339 
"2?.52'. 
,18~,0 
~oci77 

=0 e0040 
•=.,1485 
=·£. 2 :,,31 
=e4104 
""G4670 

s23~7 

""';;036~ 
-,.0561 
=,0410 
c«0436 
-1110397 
=e0393 
= ,. 0417 
-," 041 l 

,.,~0326 
-e036l 

"008 11 

C 0()32. 
,0005 
'2 OtJ 22 
,.OQl:9 
,0091 
c0171 
., 0279 
c0281 
<l-0080 

CYM(SA) 

~0022 
~~ ... ouo 
=..,01r11. 
=.-0175 
=<';0171 
=00163 
=,;0124 
- .. 0014 

.. 0046 

.. 0019 

CSF(SA! 

',;, 1.207 
""'"'.UOO 
.,;,.,OtHO 
"'r, 0901 
0 ,1291 
""'e,1419 
="1613 
•. ,, 1839 
='c 210 7 
- .. 1172 

CSF<BA) 

=e-1201 
-a.U.00 
•=c08~0 
<C< (;. 090 l 
=01291 
-d.<%19 
-&1613 
-~1839 
""o21u7 
-.1112 



~ASA L Al'iGL £ Y 7 X 10 HIGH SPEED TUNNEL 

TEST 23 ~UN 64 
TP MAC~ 0 ALPHA BtTA CL(SA) CD(SA) CPKCSA) CRK(SAl CYM(SA) CSF(SA) 

PA DEG DEG 
9244 .150 1572.4 ~.81 -5.02 .8820 .1468 .2196 -.0159 -.0228 .1122 
9245 .150 1568.l 14.Bl -5.11 1.2067 .2727 • 1318 .0002 -.0120 .0883 
9246 • 151 1~73.3 l-i.86 -5.11 1.4386 .4907 .1603 -.0037 -.0040 .0805 
9247 .151 15b5.l 24.87 -5.03 1.6098 .6937 .0621 -.0036 .0034 .0696 
9240 .149 1541.5 29.92 -4.83 1.8316 .9988 -.0327 -.0044 .0116 .0835 
9249 • 151 1575.o 34.65 -4.88 1. tne.4 1.2025 -.1826 .0082 .0164 .0662 
9250 .150 1572.2 39.84 -5. 10 1.7587 1.3976 -.3323 .0204 .0109 .055 3 
9251 • 151 1574.2 44.77 -5.06 1.7016 1.5895 -.3785 .0317 .0106 • 018 5 
9252 • 151 1575.o 50.22 -4.96 1.5356 1.1120 -.6156 e0187 .0061 .0594 
9253 .151 1587.8 10.oa -4. i3 l e88b7 .1418 .2237 -.0164 -.0221 .1202 

TEST 23 RUN 64 
TP f1ACH iJ ALPHA SETA CNFCBA) CAF(BA) CPMCBA) CRH(BA) CYt'l(BA) CSF(BA) 

PA DEG DEG 
9244 • 150 1572.4 9.81 -5. 02 .8941 -.0056 .2196 -.0118 -.0252 .1122 
9245 .150 l56eel 14.81 -5.11 1.2363 -.0448 • 1818 .0033 -.0115 .0883 
9246 • 151 1573.3 19.80 -5. 11 1.5198 -.0273 .1603 -.0021 -.0050 .0805 
9247 .151 1585.1 24.87 -5. 03 1.7523 -.0476 .0621 -.0047 .0015 e0696 
9248 .149 1541.5 2~.92 -4.83 2 • 08 57 -.0476 -.0327 -.0096 .0079 .0835 
9249 .151 1575.o 34.aS -4.88 2.1794 -.0524 -.1826 -.0038 .0198 .0862 
9250 .150 1572.2 3~.~4 -5. 10 2.2458 -.0537 -.3323 .0087 .0214 .0553 
c;251 • l!j l 1574.2 44.77 -5.06 2.3274 -.0700 -.3785 .0150 .0296 .0185 
9252 . 1, 1 1575.0 5J.22 -4.96 2.2982 -.0849 -.6156 .0073 .0182 • 0594 
CJ253 • 151 1587.8 lv.u8 -4. 81 eb998 -.0159 .2237 -.0123 -.0246 .1202 



TEST 23 
TP Mt,,C H 

9254 ( 151 
9255 m l~tO 
9256 € 151 
9257 ~ 151 
92!:i8 ~151 
9259 e ll1 9 
'1260 e 151 
9261 q 150 
9262 el,O 
9263 .,150 

YEST 23 
lP M!tC H 

9254 " 15 l 
9255 "150 
9256 ll 151 
9257 <e 151 
9258 G l'.;1}. 

9259 "149 
9260 ~ 151 
9261 ., 150 
9262 0 150 
9263 .1so 

Q 

PA 
158Bc'..1 
1565f, 7 
l 5ti0 '-' 5 
l:;7b, " ,.) 

1585., l. 
l549e 7 
157t<«,3 
1:;64, J 
l:i 53.., 1 
1566@3 

.~ 
c,/_ 

F />s 

1588@5 
1565-.7 
1550~ 5 
1578c0 
1513~®1 
15 49"' 1 
1574~ 3 
1564c ' ,_ 

15 53" 1 
l 566td 

RUN 65 

LH:G DFG 
'1t93 

14 e t.i-6 
l r-1 ~ B 1 

2 ~} C 7 9 
31,~'3Q 

:n"' ::;3 
4 t, ~ 5i:l 
't"f F 77 

.:; • 49 

PU!'\ 65 

=•9@73 
=0 lt},04 
-10©08 

~~9. 6i3 
~"10.,01 

-~9 C 9? 
=10"1)0 

<=9€?3 
=lo~ 06 

=9q. d l 

/lLP.-{A !3,:;.T/4, 

Di:G DEG 
9()93 =9,73 

14.,96 =10,,04 
1? 81 =lO~OB 
2 1tc't0 =9,,,63 
2:.e~ 71 =10" Jl 
34c89 =9-.;95 
31'e53 •=l0,;00 
4C,r5b -9...,93 
49.,77 -10 .. 00 

~" -n -9" -.11 

CU Std 

eR7:,4 
l tt 1794 
1.,4411 
1,(,237 
1"' 7 c: 3a 
1.'3172 
l,-7616 
lc7025 
1~:if320 

G 8148 

CtiHB4) 

... 8880 
1 .. 2121 
lo 5206 
l G 76 75 
2@0221 
2.1793 
2«2367 

2" 32.34 
2 .. 3402 

C)8ti7l 

"149 2 
"2619 
(~ 4 t, 6 4. 
., 700G 

1.,2CYiO 
1c3795 
lc?l:'2£' 
J,,,7270 

G,1473 

CtiF( B/i.l 

-"00&.0 
=,; 03 21 
<~ 0 0 3 01? 
=e0438 
~"eO~,t:1 
- .. 0:.?19 
=.,0,73 
co•(/ 0 6 79 
-,,0923 
=cOU67 

C 0614 

·-" 1375 
=.,, 29i:ii8 
=, 3 79 4 
=e ':>776 

"l>t 7 l 

C?Vi(3A) 

0 19/i 3 
,-,1868 
.:1578 
< J6 1_ It 

=o02!75 
=,,1875 
=c2'1'98 
=e 3794 
- .. 5776 

!! 19 71. 

"c ooe~, 
e01 1t2 
.,0007 
'~' 0080 
,,0102: 
G0224 
e0373 
cC435 
e032fv 

=.,ooes 

U'M{Btd 

-,,0029 
00171 
00106 
6 0060 
e 00i'i() 

00098 
{; 022.1 
f2 0272. 
.. 0221 

""e003l 

=r,0130 
~-0 ,, OO¾t! 

e0098 
,,0150 
cOJ.06 
00054 

=e0015 
~~dLH9 

C YM { B- l:, E 

me0329 
=r,008<?, 
-e0001 

.,,0060 
00136 
t10252 
0 0319 
e Q.31;4 

e0238 
""I< 0329 

,. 2tH3 
.,,J"[{,f 

013$6 
,l"',20 
"1687 
el702 
.,1,,.,:32 
~•1235 
"1594 
i.211'.,5 

CSF (BA» 

®2013 
.,, 114 7 
01366 
cl420 
e 16!:5? 
el702 
C 14•32 
C 1235 
e1594 
e2l45 



NA~ I> l ANGl t Y 1 ;( 10 HIGH SPEED TUtiNc.L 

Tt.ST 23 w!J~ 66 
lP "lACH 'l ALP--tA BE TA CL ( SA) D ( S A ) CPM(SA) C MtSA) CVM(SA) CSF(SAl 

PA OtG 0 ~~ 
-" 

9264 • 152 15 c; 8.b ~.98 -19.90 • 7d28 • 13 34 .1717 .0038 - . 0475 • 3830 
92 6!:i • 1 :, 0 1572 .~ 14. 7'-1 -19 . 6 7 1.1 1 35 .2 4 ~6 .1775 U2 49 -.0307 • 3509 
9266 .151 1582 . 4 1-1."I, -19.89 l • 3 9 30 .44't2 .1357 OZ 't l - . 0089 .2920 
9267 • 151 1577.8 24. • 6 -19.75 1 .5726 .6632 • 0636 .028 2 .0011 .2448 
9268 el50 1565.4 2-iet7 -19.75 l • 68 51 e8c57 -.0197 . 0403 .0135 .2715 
9269 • 151 1584.4 34 , 66 -19.88 1.12e.o 1.1020 -.1034 .0504 .0142 .2904 
9270 .1,0 1? 63 • 3 3 J • 8 3 -19.74 1.6960 le3174 -.2302 .0589 .0115 .3052 
9271 .151 1572.4 44.63 -19. 74 1.6505 le5057 -.3670 • 0634 -.0018 .3078 
9272 • 151 1572.l 47.42 -20.01 1.6192 1.6287 -.3972 .0694 -.0056 .3005 
9273 .151 1575.5 ~.d9 -19.95 • 779"; .1310 .1752 .0045 -.0478 .3870 

TEST 23 RUN 66 
TP MACH ~ AUHA Bl: TA CNF(SA) CAF(BA) CPM(BA) CRM(BA) CYM(BA CSF(BA) .. 

p~ DEG DEG 
9204 .152 1598.6 9.98 -19.90 • 7941 -.0043 .1717 . 0120 -.0461 • 3830 
9265 .150 1572.~ 14.79 -19.67 1.1401 -.0436 .1775 . 0 3 1 9 -.0233 .3509 
9206 .151 1582.4 1:1.Q; - !9.89 1.4 610 - .0578 .1357 0 2 57 -.0001 .2920 
92o7 • 15: 15 77e A 24 . 96 -19 . 75 1.7056 -.0622 .0636 .0226 .0184 e24't8 
926d . 1 5 0 1565.4 2~.~7 -19.75 1.9024 -.0712 -.0197 .ozaz .0318 .2715 
9269 .151 15b4.'t 34.06 -19.88 2.04fl4 -.0757 -.1034 .0.3 33 • 0404 .2904 
927u .150 1563.3 39.83 -19.74 2.1462 -.0747 -.2302 .0 378 .0466 e3052 
9271 .151 1572.4 4'1e63 -19.74 2e232't -.Ofit:l -.3670 .0464 .0432 .3078 
9272 • 151 lj72.l 47.42 -20.01 2.2949 -.0902 -.3972 .0511 .0473 .3005 
9273 • 151 15 7 :., . '.i ~.:n -19.95 • 7908 -.0049 .1752 .0126 -.0464 .3870 



l\lASA l ANGL !:Y 1 X 10 fi!GH SPEED TUNNEL 

TEST 23 RUN 67 
TP MACH Q ALPHA BETA C!.(Sld CIHS/d CPM{S/~! CRM~Sltt CYIHSld CS:F€SA~ 

PA DEG DEG 
4276 "150 157209 ~o5 ., 00 =,.0966 "1410 c4236 =.,0007 =,,0013 00080 
9277 ,, 150 156806 9.93 =,, 03 c 1624 c:1638 ola;47B =e0027 =cOCH 7 C QQI;);? 
g;z1a ,152 15961c4 14.r·H @03 1~1091 e2509 ,;. 3169 =•00064 =.,0021 =00031 
9279 C 15 0 1567e4 l9c6b -€• 08 Li2525 et.356 03,59 ,, o a 39 =00018 =.,0002 
9280 el50 157~c2 Z4c71:3 -c 05 1,,4436 e6339 €2808 eOOlZ 0)0001 =60012. 
g2s1 e 14 9 1533,7 2'le73 "0 r,. lc6547 e.9043 el739 ~. 0003 -...,ooos =e0078 
9282 ,. 150 l'J63"'7 34062 =,. L3 L,7238 1el356 =.,0266 ~.0008 .. 0012 @0025 
9283 @150 1563e;J 39,.69 -.,02 l,d:i4 72 lc2&51 =«,2317 -,.0001 eOOOl =,.0028 
9284 e 14 9 1552.,7 '14,,54 -a06 lc5589 lo4205 =t<3620 - .. 0019 =00016 ""'i-;,0054 gzas e 15 0 1557.,7 50,, 44 el 7 le4809 1<!!6186 =" 1t765 110009 =c00i3 -ll\0026 
9286 "152 l597e8 ,.og .. 01 =00992 ollv06 "4258 -eOOll -,.0012 -t,0()10 

Tl:ST 23 RUN 67 
TP MACH Q ALPrlA BE TA CNF(BAl CA,F(Bfd C PIH Bid CRIHBAl CtrHBA) CSF € Bid 

PA DEG DEG 
9276 o 15 0 1572ci't cUS ..., 00 =., 0964 cl411 f,4236 =,,0007 -6· OCH3 C 0080 
9277 e 150 1568~6 9~93 =e03 @1192 c0299 e4478 =e 00 24 =c-0021 "'006: 5 
9;276 e 15?. 1596@4 14,,81 ~ 03 le 13M =e 04, 09 6 3969 =,,0057 -,,0036 -,,0031 
9279 ., 150 1567.,4 l>1e66 - .. 08 L, 32 60 =~0111 !'t 3551';) eOO't3 ""c 0004 =~0002 
9260 cl50 1574,,2 24" 7f:i -,, 05 le5763 =,,0295 e2808 cOOH) e0006 =·e0072 
9281 • 149 15331!,7 Z9e73 ., 04 le8854- =e0354 ~ 17 39 .,0007 =1, 0006 =00078 
9282 .. 1,0 1563e7 34.,62 -,, 13 2 .. 0637 =e0450 -~0266 -@0000 .. 0014 t:0025 
9283 .. 150 1563.,0 3-J.,b'1 - .. 02 2 .. 0883 =l'l0631 -e2317 =,,OQOl eOOOQ -.,,0028 
9284 ., 149 15:iZ.,7 44 .. 54 - .. 06 Z d.O 74 =., Ob 08 =e3620 =,,0002 -.0025 -.0054 
9285 e 150 1557@7 5Je44 e 17 2 .. 1911 -ell0t3 -c4765 00016 - .. 0001 -110026 
9286 @152 1597.,B .09 ® 01 -.0990 el408 e4258 -@0011 -110012 -.0010 



TEST 
Ti 

92fJ7 
9288 
92i:l9 
9290 
9291 
9292 
9293 
9 2 9•t 
9295 
9296 

TEST 
lP 

9287 
9288 
9289 
9290 
9291 
9292 
Q293 
r; 2 94 
9295 
9296 

23 

23 

"150 
,150 
,151 
~1so 
"15.0 
"151 
d5l 
., 150 
., 14D 
'ii 150 

MACH 

"15 0 
0150 
e 151 
3150 
"15 0 
;, 151 
e 15 l 
~ EiO 
., 14 3 
,. l :i 0 

15·73 if.I b 
l56L,2 
15?~;"2 
156406 
157L 5 
158100 
157,~·:;; 
1570~5 
l530e5 
1567s5 

Q 

PA 
15 73,, 6 
1561 .. 2 
1575,,2 
156~i .. 6 
l::, 71" '5 
1581.,0 
1575.,G 
15 lC., 5 
15 30 "5 
15o7c5 

RUN 

Oi:G 

1~,,77 
l 9 ~ 72 
24.i 79 
29., dO 
3 4 ., 60 
3,,i., 68 
44.,51 
5'.)., 22 
10 .. 02 

61.:l 

RUi\ 68 
ALPHA 

DEG 
')0 (1'3 

11..i" 77 
19.i72 
24" 79 
29.,d0 
34 .. 60 
3 '-},, 6b 
44~51 
50e22 
1() • 02 

8E fA 
DEG 

=4179 
-5 09 
~,,5., 00 
~,50 l 7 
-4 90 
·=4,i; 98 
-:iol.5 
-!,,,, 8 2 
=4,;,·12 

TA 
DEG 

-5500 
-5~11 

=41182 
-4 .. 92 

~7360 
1;;0971 
1~2923 
L, l,752 
136037 
l • 112·2 
1,, 67"-, 1-t 

1.6153 
L, 5124 

~ 73ti5 

e 7528 
L,1253 
1,3716 
L, 6143 
'.L,0926 
2,~0475 
2~1207 
2o 1 ns 
2,,2255 

-~ 7510 

01609 
,, 2 :,29 
~t1595 
ci 6.559 
1)9032 

1 .. 12 38 
la 3031 
L, 1t548 
106368 

1d593 

6 03 09-
·=c!lO35 l 
=-~003,, 
•"-'@0231 
-~OL,2'.9 
•=e0473 
,=,, 066L1 
•-~()9l14 

~,,~1152 
,;0290 

7 K 10 HIGH SPEED TUNNEL 

CPM(SAJ CRHCSAJ CYMCSA) 

.4408 .0033 -.0113 
e3910 00066 -~oouz 
a3615 aOlBO =eOOll 
a2793 a0170 a0014 
~2041 e0144 @004S 

-.0045 ~0190 .0061 
-• 1997 .0196 -.0035 
-.3320 .0110 -.0053 
-.4731 .0140 - • 0096 

.4409 .0040 -.0112 

0l,I10f:J 
,~3910 
,,3615 
~2793 
o20L;l 

~•,~0045 
-01997 
-03320 
=.,4731 

"4409 

,. 0052 
~ 00 ?] 5. 
00173 
n O l t,9 
aDlOO 
,,0122 
s0173 
:i,0159 
,j O l 6"'t 
.,0059 

=e0105 
=00063 

.,0050 
"0084 
~0114 
.,015e 
~0099 
a0082 
-a0046 

~~,, 010 1, 

,,0796 
.. 0697 
00322 
,, 0352 
~ 062 2 
~01t1!~ 
,,D729 
i',0784 
110766 
,1J 0803 

,,0796 
,,0697 
/1,l0322 
.0352 
@ Ob2 2 
c;JG744 
.-,0729 
@07tl·'t 
<!,0766 
.,,0803 



~f,, S £, LANGLEY 1 X 10 r{f GH SPEED H.1f'11NEl 

TEST 23 RUN 69 
TP l01AC H Q lsLPHA Bt f A. CLfS,q CD($/d CPfc'\{St~i CfHHStd CYM(Sb,! CSF € Sid 

p fl Of. G D!:G 
9297 < 15 0 1566c'< 'f c, ~<; =,t;,o 't 5 e106:;, c1550 c'117f3 c00<?8 =c0203 C 1575 
92 S' cl C 1 '.;i 0 1566,7 l~cOl =9e9l 1"0450 C 2 5 O{') c<:058 ,0253 =c0092 cll.98 
9299 o l;:, 0 157Cc 1. l9e ci6 =lOc 02 lc2957 ctdil:O c3605 c0289 ,.0()16 • 0875 
4300 C 1. 5 0 157207 24 C {'f =9cY3 1«4531 ~6338 c2B66 @0297 c003l (>08361· 
9301 "149 15t.;Oc7 Z'J.70 =lOeOl 1C65 39 .9000 ~ 19'.J 8 ,:;0311 00070 el293 
9302 C 14 9 l 5 4 7 " 3 3.'.i,11 =10e02 1 d'.l)79 le0EH7 e0059 e0336 @0069 @1457 
4303 I? 150 l!;r~9c3 39¢ 79 -9'1> 96 1., 66 55 L, 2895 ~-"01890 c0370 =(0026 t lt.66 
93()4 o 15 0 l:ibOeb 44., 43 -9eSS l ® 63 53 1.,11-701 =,d24 3 {.0321 =cOlOb cl588 
930'.? ., 150 1564~6 l,d., 71 -9.97 105473 l063CJ6 =e.4535 € 0288 ~c,,Ql63 cl69.9 
9306 "'150 1570.,J 9. 73 =9e80 Ill 6905 cl550 ,4163 .,0097 - .. 0199 cl555 

TEST 23 RUN 69 
TP M ACrl \J hL?l-iA BE TA CNF(BAll CAH BIU C PtH Bid CfHHBAr CYM{BAJ: CSf€Bld 

p fl. DEC DEG 
<?297 el50 l566c-J '.l C 'i &_ -9., 9'5 c7228 (!0315 c 1tlT8 c013l =c0183 c 1575 
cnqs C 150 1566c7 l'.;i"Jt -9" 81 l" 0758 0 ~c O 2. 29 cl,058 00268 =(40023 '"11qa 
92'19 C 150 157001 19~86 ~~10€) 02 lc3763 =c0037 c3605 ,c 0267 e0113 () 06 7' 5 
9300 Q150 l '..i 72., 7 24e7~ =~@ 93 1,5849 =c0337 1, 2f:i66 e0256 @0152 e0834 
9301 e 149 l:;40 I!> 7 29 G 70 =10,,Jl 1.,8826 =c0376 cl958 ., 0236 eOZl~ @1293 
9302 C 149 1547d 34,77 -l0c02 1<:9788 =c0570 E' 00 5 9 e0237 e0248 .. 1451 
9303 ., 150 15 5q o:3 39e79 -9el6 2el050 0 c.0{50 =,,1890 c0301 00216 -,1466 
9304 © 150 15 60 c- 6 44&'13 -9e85 Z .. 1969 =,,Q<;,51 =e3243 .,0305 €0147 el588 
9305 o l 'J 0 1~69@6 41 .. 7~ -9 .. 97 2.2511 =el233 =c.4535 c0310 00115 @1699 
<no6 ,d50 157Co0 fe13 -9.30 07067 .,0360 .. 4163 .0130 - .. 0180 "1.~55 

t 



I ~ . ~ 

,,J A S ,i\ LANGLf:Y 7 j'{ 10 HIGH SPEED r!JrHH:L 

TfST 23 RUN 70 
TP }'1 ACN .J Al P'-ii\ Bi fr~ {;L ts _a, CDtS},J CNH5P,i Cf:HHSiH t:'OHStd CSf{SA? 

?l\ DcG D t:G 
9307 ,{> 151 15 86., J :) & 30 .,\. =19,, '.;.'4, ,,6066 Jl449 ;;, 3909 ~0199 - .. 0350 ;,3311 
930B ~151 1587'.,2 1,1,"' 93 =19,D63 ,..978? @ ;2.f1li4 ,; 319ii ;; 0 3 90 .,,~0213 .1) zit:H 
9309 ,S 150 1572,,9 19 &) 8 3 =· 19@ 83 L, 2ld:7 JJ 1t213 ,,3t.,5t~ ,Ql;J.S =.,0029 ,. 2lrJ6 
9310 ' 1~0 15 71,, 1j 2 1-i"' :ii l. M•l9., 1'9 1"' td23 ~6267 i:.i27.l6 s040l~ 00140 .. 2021 
~311 "' 150 1570,,2 ,.., - t ,., 

L'-1~0?) ·~ 19~ 97 1 .. 5358 ~8265 ~1762 c:.0576 ,. 0 l 21 .. 2329 
9312 ..15 l l:J7f:Jf,3 3<h ,:i ·=19"' 82 l,;5900 1,,0258 <)0922 "0632 c;OOtJ6 266t, 
9313 .. 150 1569 .. 2 39., 50 =191} ::Jl l>J5919 L,2125 =.,0616 1>0631 "0043 'll 3071 
9314 ~1so 156331 44" 43 -~19ci 72 1~5882 1«4086 -"2843 -,0574 ~~ .. 0149 ,, 3361 
9315 ~151 1580,,() 47~ 33 =20"00 1,.5367 104965 ""@ 34 3 0 ,10602 '""

0 ;0220 sB.336 
9316 ,, 150 157000 10,,QJ =19,, 69 $6304 ,,1 1157 03899 !/}0203 - .. 031,5 ·~ 321 7 

TEST 23 RUN 70 
TP MACH Q ALPdA BtTA CNH BA} CAf( Btd CPtH BAJ CfH'l(8A} CiM(SA) CSF HM} 

PA OEG DEG 
9307 " 

l ,.. ' .,_ '.) J. 15 86 €, 1 9. 80 =19@ ')l1 ,,6224 ;.0396 (/;390"il c,0256 =,,0311 ., 3311 
9308 ,d51 15!-;7.,2 l :1,.. 93 "'"19~ 63 L,0081 ="0159 1i3794 o0¼32 ···00106 ,,2951 
9309 ·~ 150 1572.,9 l;;,,, 83 =19,, 83 1 .. 3176 - .. 0214 <!13454 ,,0400 ,,0113 02436 
9310 " l :;i 0 1571.,o 2lL>91 =19c> 79 1,,5630 ,,~,~0349 .. 2716 ,;0307 -~ 0297 @20.21 
9311 "'150 157CL.2 29.,66 =19,. 97 1,,7435 =<!10419 ,.,1762. ,.0441 ,,0390 32329 
9312 " 151 15{6g3 3 lt@ 55 "~ 19., 82 ·1 

L~ ~ 8913 -,,.0569 Q0922 90472 3Qli29 "'266J, 
9313 ,. 150 156902 3•-} '1) 50 =19,,91 L,9996 =si0771 ""'@061~ .,0459 "Q(d5 ,,3077 
9314 ~ 150 1563d ftlh43 -~ 19" 72 2 .. 1202 -,,1058 =,,2'343 ~0'.1.15 ,,0296 I'! 3361 
9315 '3 15 l 1580~'.) 4 7,. 3 3 -20,, 00 2;, 1 t, 18 -,) 1156 -"' 3430 ,.0570 .. 0293 ,. 3336 
9316 " 150 15701)0 l O,. 0:-: =19,, 69 ;, 6l;62 s0332 ~3899 ,,0260 -@0304 ., 3217 



NASh l/.iNGLE'I' 7 l{ 10 HIGH SPEED TUNNEL 

TEST 23 RUM 71 
TP Mi'i.C rl J AL PrlA, fH:TA CU Std CO{Std CPIH 5Al CRfH S Id C y:"i( S ld CSF(Sr,r 

PA D~G 0 E.G 
9317 c. l '.? 0 157100 l.Oc03 4c 95 C 75 74 cl575 e4403 03 <c0l01. cOOo~ =00966 
93:ld C 151 l593c2 He 74 4 G 't 2 lcO'i6q c2473 C C,lt,q =00229 c0063 =•c0882 
9319 e 151 1577e2 l?c8 1t 4'.tc 96 1e2656 04468 c36l5 L~~o120 C 0004· =c05lt 
9320 C 151 l:',79et 240&7 5c06 1,,4737 c6492 c2tH 1 =e;Ql.55 ="0016 =e0511 
9321 ,. 1 5 l 1578.,';; 2 ~ C 7 2 4 C f::l l lc6550 c8976 t1917 = e O U.5 =·~ 0036 -001l,(J 
9322 "15 (J 1566,9 34cb2 5e08 1@6976 1.e1160 =,;:0106 =00183 =,,0036 =e0843 
9323 c 15 0 1572c2 3 ,J e 69 51d7 l r, 6661 leZ903 =cl94t? ""@0193 c0040 =00744', 
9324 " 1 :i 1 1586c0 Lt4.,61 4 .. /:\4 le5298 lc3842 =,;;3330 =e0182 "'0070 =e0556 
9325 Ill 15 Q 1562c3 5 :::>" Z -;i 4,:, 84 le4875 1c6184 =@4563 =e 0108 .,0053 =(00709 
9326 .., 150 156209 9" Bl 4 .. 81 ®7633 .,1650 e4357 ="0105 e0081 =.,0759 

TEST 23 RUN 71 
TP MACH Q ALPHA B€ TA CNF (Bid C/.i_F( Bid CPM{tHd CiHHBA) CYM(Gtn CSF UHd 

PA Oi::G DEG 
9317 "150 157le:O lOc0.3 4c95 ..,7732 ,0232 e 4403 ~cOl14 G0066 =c:0966 
9316 ~ Eil 1593,2 14 C ({,, ''le 9 2 lcl237 =~c0398 t\lltl¼9 =e02.38 c0003 =c0882 
9319 C 151 l57'lc2 l -1 ~ b 'l 4., 98 L, 3421 <~~010{t ,,3615 =,,Oll't =,,0037 =00511 
9320 0151 l57S,e8 2'1., 8 7 5o06 lc610l =·c0309 <?2817 =0013~ ""G QQfjQ ""'.:-0511 
9321 cl5l 157805 29 CO 72 4" d l 1@8~23 ="0411 ,1917 =,,0082 =.,0088 =·c; 07't0 
9322 ,. 150 1566.,9 34 o d2 5@ 08 2.,0309 =.-0533 =,.0106 =()0130 =-.,0134 ="0843 
9323 ial50 1572.,Z 3-t.,69 5., l 7 Zel061 =•c,0712 =,, 1948 -00174 -«, 0092 =.,0744 
9324 ,d51 15t.6@,) 44"bl 4 .. 84 2.,0612 =.,Oe89 =,.3830 =t,0179 =e0077 =e0556 
9325 ., l :i 0 l:>62e3 50,. 29 4.84 2.1953 =el 103 -.,4~63 =eOllO =110049 - .. 0109 
9326 ., 15 0 15 62., • ., 9 • tH 4e ~ l • 7:)C2 "0325 04357 -e0117 00062 -.,0759 



I I -

NASA LANGL :Y 7 l( 10 HIGH SPEiD TUNNEL 

TE.ST 23 RU "I 72 
TP MACH Q ALPHA BE TA CL(SA) CD(SA) CPH(SA) CRK(SA) CYP1(SA) CSF l SA) 

PA DEG DEG 
9327 . 150 1571.1 ~.82 c;. 73 .768 1 .1676 .4115 -.0175 .0178 -.1622 
932d • 151 1581.8 14.9~ 9 . ~ 2 1 • 111 9 .2699 .4203 -.0358 . 0093 -.1324 
9329 . 151 1579.l l~.8 5 10.01 l • 3018 .4663 .370 1 - . 0253 -.0019 -.0998 
9330 .151 1579.8 24. 79 9.86 1.4676 .6436 .2903 -.0211 -.0034 -.1195 
9331 el50 15 74 • 3 ~~.60 9. 75 l • 64 55 e8f56 .2018 -.0212 -.0053 -.1430 
9332 • 150 1569.3 34.80 9 • ti 4 l • 7 2 7.0 1.1238 .0470 -.0295 -.0064 -.1610 
9333 .150 1567.4 B.66 9.96 1.6871 1.3067 -.1433 -.0346 .0028 -.1634 
9334 • 150 1571.2 44 • 54 9.78 1.6425 l.4798 -.2672 -.0273 • 0123 - .1745 
9335 • 151 1575.5 49.84 9. 78 l • 58 06 1.6816 -.3951 -.0258 .0140 -.1892 
9336 .150 1563.9 9.83 9.91 .7698 .1680 e4ll7 -.0111 a0lti2 -.1666 

TEST 23 RUl-4 72 
TP MACH Q Alt>'-iA BtTA CNF(BA) CAF(BA) CPM(BA) CRM(BA) CYM(BA) CSF(BA) 

PA DE:G DEG 
9327 . 150 1571.1 9.82 9.73 • 78 54 . 0341 .4115 - .0203 .0145 - .1622 
9328 • 151 1581.d 14.98 9.92 1.1438 -.0266 • 4203 -.0370 -.0003 - .. 1324 
932~ .151 157~.l l'#a35 10.01 1.3828 -.0035 .3701 -.0232 -.0103 -.0998 
9330 • 151 157Cj.8 24.79 9.86 1.6022 -.0310 .2903 -.0237 -.0147 -.1195 
9331 .150 1574.3 29.6e 9.75 1.8682 -.0455 .201e -.0210 -.0181 -.1430 
9332 .150 156', • 3 34.80 9.h4 2.0595 -.0628 .0470 -.0206 -.0221 -.1610 
9333 • 150 15ti7.4 39.oo 9.96 2.1328 -.0709 -.1433 -.028 4 -.0200 -.1634 
9334 • l~O 1571.Z 4't.54 9.7~ 2.20~6 -.0975 -.2672 -.0281 -.0104 -.1745 
9335 • 151 1575.5 49.84 9.78 2.3046 -.1233 -.3951 -.0274 -.0101 -.1692 
9336 • 150 1563.'1 9 • 8 3 9. 91 • 76 72 .0341 .4117 -.0200 .0150 -.1666 



NASA LANGLEY 1 X 1Q tHGl'i SPi;r;O TU~fH.L 

TEST 23 RU~J 73 
TP MACH ii bl,PHA BET t- CUSA! CD(Sld C?IHStd CIHH sar, cnH Std CSF{SA1 

PA f">, , .. "' 

UC\. DEG 
9348 "150 1567cZ "16 =., 01 t,24'18 c050l =.,0562 -~0032 e023b =c08:i2 
9349 "151 l 5 8 l " l q O 99 "04 l" 11 !:iO c1J, 1tZ =di65 2 =€0001 002)5 =cObit 5 
9350 c151 15!34c3 14€72 e07 l,i;,4541 e2947 =e 116ft =c0032 "'0212 =c0811 
93 51 "151 157002 l9e94 C 13 L,6146 c5517 =e 151?5 eooq3 cOl!:!2 =c0788 
9352 C 149 1538,.? 2!t.,t?2 "'18 1., 79 78 c7992 =c2345 00039 c0101 =(.'0455 
9353 "'150 1562c6 29d,l € 2 Z l.,9585 100913 =e2922 @0025 e0067 =,t 028 5 
9354 o 15 0 1!;;51~3 34.b~ ., 25 le9657 l., 3 4 69 -c3436 .,0031 e004l =-e0183 
93~5 0148 1515d 394') [:;3 ® z e 1<118125 li,5044 =*4379 =@0011 ., 0004 eOOCJO 
9356 ,.148 1515 C 5 44., 53 @ 32 1"7579 le713l =e5130 .0036 e0004 e0032 
9357 ;;.148 1522ed 50,,59 ., 40 1.,6464 1€9642 =«6459 ., 0009 =e0009 e0024 
9358 cl52 1597e9 .19 ""'@ 01 1:12486 eOt.:-93 =e0565 -,. 0034 e0239 =e0875 

T!:ST 23 RUN 73 
TP f'\AC H Q ALPK/.l. BETA CNF(Btd Cl~H Btd CPtHBA~ CIHH Bid CYMuBtd CSF UHd 

PA DEG D €: G 
9348 cl50 1567e2 ,, 16 =lb 01 e 2419 cOl:94 =0 e0562 =.i0033 c0238 =@ 0852 
934-,i ,.151 1~6L,l '1,, '}9 e Ql,t lel231 =c0515 ~~f;:)652 =.,0(){;2 a0232 ='"081½·5 
9350 sl51 l::i81,,,e3 14" 72 007 l.,4813 =.,0&45 =,, 1164 = .. 0085 "0197 =eOBll 
93 ,1 ,d51 1570c2 1 t e -t4 "13 1"7060 ="0321 =~15'15 1,0026 e0203 =e0788 
9352 <' 149 153te5 2½@92 ,. lH 1 .. 9672 =©0328 -"23 115 =120001 00108 -"0455 
9353 ,. 150 156Zeb 2~ « 6 l ,. 22 2(\)2418 =c,0268 =cZ922 = .. 0012 e0070 =e0285 
9354 c150 155le3 34.,d'i ., 25 2 .. 3828 -.,01q5 = .. 3436 e0002 ®Ov52 ~~i.0183 
9355 ,d48 151:.., 3 39 .. 83 .. 28 2.3555 -.,0055 =s4379 -@0011 - .. 0004 .. 0090 
9356 .. 148 151:,,,5 44., 53 • 3 2 2 $ 4 5 46 =,.0116 =€::il30 .,0023 .,0028 .. 0032 
9357 .. 148 1522@8 50e 5.;; e 40 2 .. 5629 -.02'ifi -~6½5Ci 00013 cOOOl e0024 
935ti ., 152 1597 .. ~ ~ 19 -.01 • 24 88 .. 0485 =.,0565 -@0035 oi0239 -~0875 



NASA LANGL['\' 7 X 10 HIGH SPEED TUNNEL 

H:ST 23 1<UN 74 
TP MACH Q ALfHA BE TA CL(SA) CD(SA) C?M{SA) CRIHSA) CYM(SA) CSF(SA) 

PA Cd, DEG 
9359 .150 1559.4 9.77 5.00 lal267 el464 -.0787 -.0069 .0344 - .1780 
9360 .151 1581.7 14.74 5, 07 l,4502 ,3093 -.1331 -,0207 ,0289 -,1452 
9361 .150 1565.6 11.98 4. tH l.62tl9 .5593 - .1509 -.0029 .0214 -.1347 
9362 el50 l56te6 24.73 5, 03 1.8136 .8084 -.2223 -,0045 ,0143 -.132 5 · 
9363 .150 1568.4 29. 66 4·. 9 3 1.9763 1 _,1003 -.2667 -.0018 ,0074 -.1194 
9364 • EiO 1559.~ 34 • 72 5. 03 1.9463 1.3391 -.3599 -.0148 .0041 -.0901 
936'..1 • l. 4 Cl 1542 . 3 3.J.75 5. Od 1,8156 l.5018 -.4358 -.0109 .0074 -.0999 
9366 .150 1564.o 44 • 70 5.04 1•7534 1.7056 - . 4780 -.0134 ,0043 -.0904 
9367 .150 15 56, 5 50.12 5. 06 1.63 8 4 le9237 -.6396 -.0102 .0105 -.0675 
CJ36d • 15 l 1575.0 1.85 5. 06 1.1337 ,148'1 -.0775 -.0071 ,0344 -.1694 

TE~T 23 RUN 74 
lP PO.CH ;J ALPtiA BE TA CNF(B.6) CAF(BA) CPM(BA) CRM(BA) CYM(BA) CSF(BAJ 

PA OtG DEG 
9359 .150 1559.t+ 9 • 77 5.oo lel352 -.0468 -.0787 -.0121 .0327 -,1780 
9360 • 151 151:n.1 14. 74 5. 07 1.4811 -.0699 -,1331 -.0273 .0221 -.1452 
q3t,1 .150 1565.6 lQ,9,j 4.81 1,7220 -.0310 -.1589 -.0100 ,0191 -,1347 
9362 • 150 1568.6 24 • 73 5. 03 l • 98 54 -.0244 -.2223 -.0101 .0111 -.1325 
9363 .150 15oe,4 ?.-J.6-3 4. 93 2.2619 -.022e -.2667 -,0052 .0055 -.1194 
9364 • 150 1559., 34.72 5. 03 2.3625 -.0079 -.3599 -.0144 -.0051 -.0901 
9365 .14~ 1542,3 3 ~. 75 5. 03 2.3562 -.0062 -.4358 -.0131 -.0013 -.0999 
9366 .150 1564.d 44.7() 5.04 2.4461 -.0210 -.4780 -.012t, -.0064 -.0904 
9367 .150 1556.5 50 • 12 5. 06 2,5267 -.0237 -.6396 -.0146 -.001 1 -.0675 
936a .151 1,1s.0 9 • t3 5 5. 06 1.1425 -.0472 -.0775 -.0129 .0327 -.1694 



NASA L/d%L f: y 7 X 10 HI:GH S~EED ruN:txt L 

TfSi 23 RUN 75 
TP ViAC H Q &lPrlk. BE TA cu Std CD(S/d C Pf4( Shi Cf.JHS ,0 CYrH SA!; CSF (Std. 

PA DEJ DEG 
9369 £ 150 1562( 5 lOc 07 9c. 75 1 e 1385 C 1531 =.; O\Hl.2 =e0139 ,04,36 -.,257!;i 
9370 C 151 l575c "'t l'." 70 9. 93 1 {) td58 c.3130 =c 11't4 =,:0331 c02¥2 =e2.029 
9371 e 151 1581, 6 Ft, 88 l0e05 1, e 6331 "'5503 =,c H04 =c0173 c0236 mil 1855 
9372 C· 151 1577c tl 24c 83 9c 74 l" 8143 <r· 7965 ={:2215 =dH83 0018½ 11".~ ,:-: 19'02 
9373 <150 1562 [;'. 

2?"' 8h 9e 93 1•9768 ' 105:5 =c2'855 0=e0l53 0105 =e20€;5 (- ~ ., J,;, e (' 

9374 l~O 156!Jc9 34¢ 84 9e 84 1 e9893 1 3597 =" 36 4 0 =e0217 OOH, ""'@1932 " Ae- €) 

9375 d50 1560e ;, 3?e65 94 le;; 6516 le517B =c42.85 -.,, 0339 e 0068 =c 1560 
9376 150 l566e Q 44e 67 9., a 1 1., 7592 le7032 =e4615 =fi.0340 0086 =« 1590 e "' Jo e 

9377 " 150 15,61 C 7 49cB6 lOe 02 l -.6524 L,9083 ~e5S:".37 =e0335 El 0126 =-~ 167 3 
9378 150 1560c 1 q" 80 9..., 86 ' C J, © 1207 € 1503 =6'}861 =e0134 , O'i-38 =., 2618 

TEST 23 ~UN 75 
TP M/.tCH Q Al -~ PHA BE TA CNF f Btd UH€ Bid C PIH 13/.l i CRM €.Bid CYM C BtU CSf €Btd 

p /;. DtG DEG 
9369 c150 1562c 5 10007 9"' 75 l 0 1477 =·c0~82 =,0882 =e0213 «04-05 =·02575 
9370 e 151 1575c, 7 l4e 10 911: 93 le 4682 ~"c0615 ~ 0 lJ, l;J1 =c0394 dH98 ~~c;2029 
9371 C 151 1581.., 6 19" tH lOe (J 5 lc7229 =,0380 =o 1404, ="e 0243 c,0163 =c, 1855 
9372 C J. 5 l 15 77 0 a 2 {{ 0 8 3 9 •. 74 1 e 91310 =c0390 =e-2215' =e02"'3 oC>09l C''@ 1902 
9373 c, 150 1562c 5 -,:, ·-._·,eo:i 9c 93 2, 2648 =c0251 =o2d55 =00185 " 0015 =f) 2045 
9374 C 1. 50 1S65c9 34" 84 9@ 84 204095 =c0207 =(I!; 36qQ =~ 0187 =eCHll -c 1932 
9375 e 150 156009 39,, 65 gf) 94 2c3942 =00129 =(;4285 =c: 0304 =d:l.164 =e 1560 
9376 e 150 1566c. t$ 44" 67 CJ« dl 2" 4465 =,;;025<t =6 4615 =.,0302 -e 0178 ..,.€, 1590 
9377 ~- 150 1561.,., 7 49 .. 86 1 Oe 02 Ze 5241 =.,0330 =c 5937 =e0312 ""t.0175 -~ 1673 
937b e, 150 15 601? 7 -,~do 9,,P6 le 1299 = .. 0443 -@;0661 =g,0207 tr: 0409 =Ii) 2618 

; 



s J~ ls\NCL ~= 'f 7 J.O HIGH c: ?~ ;:: D lJJNtJLL 

Tt Si 23 RU'>l 76 
TP lilt.CH Q t\LP'"'IA BE TA CL :( s ~. ) Y"r\ 

'~U !$Al CPi.,1!St1i J ( f-<H :{ s '~) t't~i'( SA) tSf «SA l 
PA D l:G DEG 

9379 ; 151 1569-., l 9 ., 9 7 ·~•~-, t., ;!;} 93 1 '3 0982 {,~ l •t67 ~',10667 ~0067 dH27 ~l 0063 
93 f'l 0 ~ l.51 15ol ' 3 15,()lt G~ '-19 87 L,"'162 ,33;~29 civ,~10 :_:, ,, fj;;',)0 "o l C , 

' ::;i - - .. o ,c---i 
:I 

93Bl , 150 156-l~ 5 19 " 
~p =5;i 02 1. ;§ 6315 3 5 5 <; ·1 ,;;,.a,~ 1339 ,,0217 .} 0115 ~~,.. OCH 4 

938 , " 1:10 i:;, 60 ,, ~' j 21_,, :,:, () •=4,o d6 l n 1 r -1 " 1 l ~~'-022,'1 ·] .'JVl 87 sOC/96 @(l177 ;; I:>,,. '.J l. ?i) ~ .• , 1 

93.&3 ,. 150 1564.,i 2 ''1 e ,i '.'.i a:, 4@ b9 1©9667 l" 1031 ~•,.2562 ., 0114 'Y0103 *0659 
9364 .148 15 14., l 34" o9 .,,::i,t,.io 76' j 

]] .,. ,'.II 9787 ls 3567 '=;;, 3593 30166 ,~ 0074 .i0860 
93b5 " 150 1. 562 il> 0 3·},. 6d ~- l1 a 60 1 s 8265 L, 5052 "-""tl.-1:) ,1t269 '1,\0142 ~·@0033 0 1031 
9386 i) 150 1560,,3 4 <1 :'9 5d -4~ 13 9 1 '.)1672 1"' 1179 - .. 4688 ,,0233 ="0062 00800 
9387 ;) 150 15 65 0 ~ 5rJ 4J. -lq..', 57 1 ,. 63 lo L930? -lj6323 00210 -,dHl8 1dJ838 
9368 ;; l ':i l 1573, ? 13 7 r. ,w..(;~ ;J2 1~ 07 15 .}1396 ..a ® ·O 6 "r {i ;,; 0058 00132 -·') 0040 

TEST 23 ::;:uN 76 
1P 1UCH Q ,<ILPiiA 8E TA CNF iBA} CAF ! BA) C Pr"HI.Hd CRM( BA) CYM{ BA) CSF UUd 

PA. D f:,; DEG 
9379 r} l , 1 156') 3 L 9,,:, q7 ,.=, t.1 ,} 93 l :; 1070 '-=-,te Qly !:J7 ~~,,Ob67 ,,{)Ql1!1 i.0137 ., 0063 
9Jd0 151 1581 ij ' ,, '.) !.; ~ l;, -) ;j ·\' J.? (4 j 7 l ..i t, 515 =,z,0'557 ~0 1o~J s ;.O;?.L;Q e0221 ='ll 0069 
9381 . .:, l ~:; 0 156 7 J '_) 19 ' 92 ~52 0-2 1 "7 ;~29 -.,03it5 =,Ql339 1)0165 :/) 0 1 ~j ;: ·=4(J01 r, 
93B2 J 150 l560a7 24;,, 84 -~4a d6 1 " 9881 ~c::.> 

;l} 0260 =,.)2241 ~ 0129 J 016:5 ;i0177 
9363 J 150 1S6t,"9 2 -j (l 35 =4~ 89 2& 2 5 48 ,~~0223 =02562 a0048 "'01.46 "'0659 
9 3 8 1t :~ 148 l 514., 1 34 & 0'1 =4,; 76 2,, 3991 -,.()104 =,, 3593 , 0095 , 01?5 @0860 
9 3 8 :, 150 l'.i62 

,., 3-:; SP, -4~ 60 2 36 6d ~.0077 =~l,!26~ 1)0130 ~0065 @1031 ~ a V , a 

9336 150 l 5 60,, :3 -½ 't • 
C, -4,. :9 z,, 4645 - .. 0168 ='fj:46[:J~, ,;0210 a0l19 6110800 ,; .J 

9387 3 l ~) 0 15 6:, ~ j 50a I+ 1 ,,~t.;e, '67 2 3 5274 =,,,0269 -®6323 "0225 00066 .,OB38 
93i'.i8 ~l 151 1573@ 2 9,, 78 =4., 02 1 a 0796 -ti0444 =;,;06¾6 ~0035 i1013(;1 <:'.::!>'® 0040 



N /1, S /1, LANGLEY 7 K } 0 HlGK SPEED TUNNEL 

TEST 23 RUN 71 
TP MACH Q t,L Pi=lA BETA CUS/U CD(S/d CP!'HStd CRftHSA} C\'rHSAi csrtSA> 

PA QfG DEG 
9389 .,151 J.57lc2 l0c04 -9fl> 76 lc0773 C 14 38 =,0761 C 0132 ,0011 el051 
9390 c 15 0 1561.c: 7 ll1(iflj ... q" 91 L,3947 c307(~ =el117 .., 0366 ,;0074 e 070 6 
9391 "151 P:;77c7 1;,,q2 =9c99 le6409 c:5552 =.1.351 €' 03 55 e0083 e0551 
9392 , 15 0 15 60 c J. 2'1c64 =10c04 lq,79b3 .e 78 5?. =c-2086 © 03 39 e0073 e0658 
9393 11>150 15650:i 2:;;. 75 =l0ev2 l" 9390 1,0722 ,.~,2752 ..,031~ .,0104 @1062 
9394 e150 1559e4 34.,76 -9.80 1419353 1~3258 =,3737 , 0328 .. 0052 &1442 
9395 el51 1~73"5 39.,92 =9e85 le 79 77 le4915 =€,4232 ®0339 ..,(i\OO't6 otl756 
9396 ci.150 1556w3 44 0 73 -9e87 1,,7453 le6939 =04766 &0387 -e0101 "'H:i(,16 
9397 , 151 157Zc.2 49e77 -10., 18 l "6 3 94 lc687G =., 5cH5 .0407 -00134 o 1811 
<tJC,8 ¢ 151 1576.,8 9e96 -9e96 1•0859 Q)l502 -e08ll e0l43 • 0004 e0970 

TEST 23 PUN 77 
TP MACH :> ALPHA BETA Ci<JF(BA) CAF (Btd CPM(BAi CR~(Btd CYM(BA) CSF(BA) 

PA DcG D ':G 
9389 "151 157Jc2 l0e04 =90 76 le01359 =,,,Ott62 =&0761 €,0128 _ e0034 01051 
9390 cl50 1561c 7 l4c7i3 =9,,91 1r.4270 =(<0585 ""eU.17 .0335 m0165 o 0706 
'i39l (.151 1577,7 1·.1e92 ='?q99 1 •. 7319 =e0370 -.,,1351 e0305 oOL9CJ G 0551 
9392 ,d50 15 60" l 24.,64 =10e04 1,,9620 =,.0359 =,,2088 ~ 0211 e0207 ¢0653 
9393 (!)150 1565e5 Zi.75 =10s02 2@2155 =i.0315 =e2752 e0226 00249 .,1062 
9394 .. 150 1559 .. 4 34.76 -9.80 2.3458 =€0144 ~03737 .,0240 e0229 ®1442 
939'.:I ~ 151 1573,.5 39w92 -9e85 2 e 3 3 ::,8 -.,0096 =e¾232 00290 e0l82 el756 
<;i3 96 ., l::,O l!'JSf.~ 3 44.,73 -9,;87 2e4320 -@0250 °'G, 4 76 6 1)0346 e020l 111696 
9397 ., 151 1572.,2 49e77 -10., 18 2.5001 - .. 0322 - .. :i815 .0365 .0225 ., 181 l 
9398 • 151 1S76.8 ·} e 96 -9,,96 l1t0955 -.0399 -~o:Hl 00140 .0029 .0970 

, 
" 



• ; . ,. 

NASA LANGL~Y 7 .J( 10 HIGH SPEED TUNNcl 

TEST 23 RUN 78 
TP MACH 0 ALPHA BE TA CL(SA) CO(SA) CPH(SA) CRM(SA) CYM(SA) CSF(SA) 

PA DEG DEG 
9399 .150 1503.0 -1.a1 -19.80 • 9674 .1329 -. 08 9 3 .0231 -.0221 .2982 
9400 • 150 15 57 • l 14.88 -19.81 1.3205 .2677 -.1106 .0506 -.0097 • 262-6 
9401 .151 1584.2 19.92 -19.79 1.5906 .4974 -.1570 .0535 .0001 • 2133 
9402 .150 1555.2 24.77 -19.62 1.7324 .7323 -.2074 . 0475 .0078 .2014 
9403 • 151 1580.2 z;.v9 -1 c,. 71 1.8045 e9b74 -.2363 .0580 .0062 .2308 
9404 • 151 1568.0 34.54 -19.90 1.8347 1.2138 -.2727 .0639 .0065 .2708 
9405 • 149 152<,.3 39.54 -20.01 1.7520 1.4043 -.3727 .0629 .003b .3118 
9406 • 151 1574.9 44.66 -19.65 1 • 6698 1.6055 -.4522 .0677 -.0121 .3282 
9407 • 151 1568.u 47.40 -19.97 1.6190 1.7076 -.4832 .0658 -.0162 .3453 
9408 .150 1554.0 9.86 -19.90 .9658 .1212 -.0895 .0223 -.0219 .2919 

TEST 23 RUN 78 
TP MACH J ALPHA BE TA CNF(BA) CAF(BA) CPM(BA) CRM(BA) CYM(~A) CSFCBA) 

PA Of:G uEG 
9399 .150 1563.0 9ad7 -19.80 .9759 -.0349 -.0893 .026b -.0178 .2982 
9400 • 150 1557.1 14.d8 -19.81 1.3450 -.0804 -.1106 .0514 .0036 e2626 
9401 .151 1564.2 li.'12 -1',. 79 1.0649 -.0744 -.1570 .0503 .0183 .2133 
9402 .150 1555.Z 24 • 77 -19.62 1.8798 -.0609 -.2074 .0398 .0269 .2014 
9403 .1~1 15()0.2 2 :l • 99 -19.71 2.0565 -.0468 -.2363 .0471 .0343 .2308 
9404 • 151 1568.0 34.54 -19. 90 2.1995 -.0402· -.2727 .0490 .0416 • 2708 
9405 .149 152'1.3 39.54 -20.01 2.2451 -.0325 -.3727 .0462 .0428 .3118 
9406 • 151 1574.9 44.66 -19.65 2.3162 -.0316 -.4522 .0567 .0390 .3282 
9407 • 151 1568.0 47.40 -19.97 2.3532 -.0365 -.4832 .0565 .0375 .3453 
9408 • 150 1554.0 ~.86 -19.90 .9733 -.0401 -.0895 .0258 -.0177 .2919 



NASA l ANGLEY 7 X 10 HIGH SPEED TUNNcL 

TEST 23 RUN 79 
TP MACH 0 AL ?t'tA BETA CL(SA) CD(SA) CPM(SA) CRM(SA) CYM(SA) CSF(SA> 

PA DEG DEG 
9422 .150 1577.4 .16 -.02 .2211 ,0669 -,0244 -,0046 ,0426 -,1340 
9423 .150 1~74.5 4.97 -.oz eb94o .1048 -.0201 -,0025 ,0433 -,1417 
9424 ,150 1576,4 9,8d -,04 l • 0905 ,1572 -.0318 ,0033 ,0441 -,1424 
9425 .150 1573,4 14.96 -,04 1,4438 .3252 -.0879 ,0003 • 0399 -,1357 
9426 .150 1577.2 19,90 -.06 1 • 595·2 ,5587 -.12ee ,0145 ,0326 -,1153 
9427 ,150 1577.3 ?1t,7d -,04 1. 7719 .7905 -.2225 .0066 ,0177 -.0614 
9428 • 151 l5b4,l 29.63 -.01 1•93 78 1,0753 -.2752 ,0051 .0131 -.0379 
9429 .150 156~.o 34,85 -.06 1,9564 1. 35 60 -,3463 ,0035 .0073 -.0082 
9430 ,149 1545.3 39. 72 -.05 l,8279 1,5135 -.4392 -,0006 .0010 ,0209 
9431 ,150 1563,4 44,57 -.01 1,7628 1,7036 -.4974 .0022 -.0004 .0200 
9432 ,149 1550.3 50,55 .01 1,6476 1,9626 -,6507 .0010 -.0022 • 0169 
9433 .14'1 1550.6 .11 -.02 ,2253 .0660 -.0245 -.0045 .0428 -.1398 

TE: ST 23 RUN 79 
TP MACH Q ALPHA BE TA CNF(BA) CAF(BA) CPM(BA) CRM(BA) CYM(BA) CSF(BA) 

PA Ot:G DEG 
9422 ,150 1577,4 ,16 -.02 • 2279 ,0663 -.0244 -.0047 ,0426 -.1340 
9423 ,150 1574,5 4.97 -.02 .1010 ,0442 -.0201 -.0063 ,0429 -.1417 
9424 .150 1~76.4 ~.88 -.04 1,1013 -,0324 -.031& -.0043 .0440 -,1424 
q425 .150 1573,4 1:..96 -.04 1.4788 -.0584 -,0879 -.0100 ,0387 -,1357 
9426 • 150 1577.2 l-1,90 -.06 1,6901 -.0176 -,1288 ,0025 ,0355 -,1153 
9427 • 150 1577.3 24 • 78 -.04 1,9401 -.0249 -.2225 -.0015 ,01&8 -,0614 
9428 .151 1584,l 29. 63 -.01 2,2160 -.0234 -.2752 -.0021 • 0139 -.0379 
9429 .150 1568.0 34.85 -.06 2,3804 -.0050 -.34o3 -.0013 .ooeo -,00ti2 
9430 • 149 1545,3 3 :;. 7 2 -.05 2.3731 -.0039 -,4392 -.0011 ,0004 • 0209 
9431 .1~0 1563,'t 44.57 -.07 2.4513 -,0234 -.4974 .0019 ,0013 .0200 
9432 • 149 1550.3 50,55 .01 2,5624 -,0253 -.6507 .0023 -.0006 ,0169 
9433 .149 1550,6 • 11 -.02 • 22 54 .0656 -.0245 -.0046 ,0426 -.1398 

,. ·• • 



NASA LANGLEY 7 X 10 HIGH SPEED TUNNE;L 

TEST 23 RUN 80 
TP MACH Q Al PHA BETA CUSA) CO(SA) CPl1(SA) CRl1(SA) CYfil(SA) CSF(SA) 

PA 0~' -~ DEG 
9434 .151 1582.3 9.92 4.89 1.1022 .1575 -.0427 -.0037 .0533 -.2244 
9435 .150 1577.i, l~.82 5. 06 1.6039 .5506 -.1329 -.0022 .0330 -.1529 
9436 • 150 1!;65.9 14.89 s.10 1•43 78 .3292 -.1011 -.0183 .0430 -.1835 
9437 150 1571.5 24.87 4.99 1.8233 .8292 -.2072 -.0026 .0237 -.1454 
9438 .150 1560.l. 2'1.15 s.02 1.9762 1.1110 -.252b .0000 .0149 -.1398 
9439 .151 1582.5 34.73 s. 11 1•9436 1.3271 -,3509 -.0145 • 0060 -.0932 
9440 .150 15bO.lJ 3~.68 5. 05 l.8303 1.5116 -.4462 -.0126 .0010 -.0944 
9441 .150 1567.9 44.55 5, 17 1.7723 1. 72 29 -.4794 -.0191 .0044 -.0121 
9442 .150 1569,4 50.21 4.94 1, 64 34 1.9326 -.6379 -.0132 .0110 -.0533 
9443 .150 1577.2 9,86 5. 05 lel266 .1672 -.0451 -.0038 .0540 -.2252 

TEST 23 RUN 80 
TP P'IACt-1 J ALPHA BE TA CNF(BA) CAF(BA) CPH(BA) CRM(BA) CYl1(BA) CSF(BA) 

PA DEG DEG 
9434 , 151 1582.3 9.92 4.89 1.1129 -.0347 -.0427 -.0129 .0519 -.2244 
9435 .150 1577.tS 19.82 5. 06 1.6956 -.0256 -.1329 -.0133 .0303 -.1529-
9436 .150 1565.B 14.89 5. 10 1.4741 -.0514 -.1071 -.0287 • 0368 -.1835 
9437 .150 1571.5 24.67 4.99 2.0029 -.0144 -.2012 -.0123 .0204 -.145't 
9438 .150 15 60 • l 2le75 5. 02 2 • 26 70 -.0160 -.2526 -.0074 .0129 -.1398 
9439 .151 l5b2e5 34.73 5. 11 2.3?34 -.0167 -.3509 -.0153 -.0033 -.0932 
9440 .150 l?b0e9 3·~.68 5. 05 2 • 3738 -.0054 -,4462 -.0142 -.0026 -.0944 
9441 .150 15fl7e'1 44.55 5. 17 2.4716 -.0154 -.4794 -.0167 -.0102 -.0721 
9442 .150 1569.4 5J.2l 4.94 2.5367 -.0258 -.6379 -.0169 -.0031 -.0533 
9443 • 150 1577.2 9.86 5,05 lel3E'6 -.0282 -.0451 -.0130 .0525 -.2252 



NA. SA lANGLcY 7 >:: 10 HIGH SPEED TUNNEL 

TEST ') ? 
(,_ «cl RUN fH 

TP r1/iC H Q Al Pt-Ht BE TA Cl{S,U CD(S/d CPIHS/d CIHH Sid CVM{Std CSF(S,O 
PA !JEG DEG 

9l;t,4 cl50 1572c0 ic89 9.::88 l c 1155 cl7013 c-c0576 ·=c0104 c0602 ='c 294 0 
9 4 ft 5 C 151 1596c? 14.,88 9, 84 le4•t.08 c336".: =c1006 =e03(}0 ,0386 c•c 2261 
9446 el50 1576,d) 19 "94 9e 82 1 .. 64 72 e51~2. =',r, 12.15 =e0143 .,Q340 =·c2128 
9447 a 15 0 l'.,73cu 24 ,, ?b 9,, 77 l., 82 98 c8233 =" 21 lit =c, 0162 eOZ76 ""@2221 
9448 c;;l50 151bl'!'1 zqe72 lOeOl 1e9602 10 o e 4.4 =a2638 =c,0127 €0169 =e2246 
9t;49 cl50 157lci 34s70 g,,, b9 2.e0008 le361'.;4 -~3563 =c0213 c0074 ~~el9 1,S 
9450 c.150 1566(,3 3-,"59 10., 11 1..,8527 le5l78 =(/4155 ="0348 c0067 ""€!1593 
9451 cl50 l:i6907 44<'65 g., 80 1.7757 le7l54 -c 4': 6 7 =e0359 @0098 =..,1497 
9452 @151 15 84" Q 49@66 10.03 1 .. 6703 le9154 -.5956 = .. 0364 ., 0 l 18 -.,]651 
9 1-t 5 3 ., 150 1576c3 9 .. 89 9.87 1.,1160 c1707 =e0570 -~0103. ~0606 =s2980 

TEST 23 RUN 81 
TP MACH ,I. ALPHA BE TA CNF(Bfl! CkH Bid C PfH 3/d crHH BA} C'fM{BA) CSFU3As 

p /;. DEG DEG 
94E<c4 el50 1572cC) 9o89 9,, 88 101282 =1o022J, =00576 =e:0206 00575 ~i;29AO 
9445 C 151 1596c;7 14~83 9084 11'14789 =c04'.·8 ""'@1006 ""GQ389 "02~6 "'°(o 2261 
9446 r 1.50 l576c0 1 Jc 44 9e82 le744,6 =c02ll ""'111215 =c0251 ,, 0271 ""Cc 2128 
(J It lat{ 7 cl50 1573,0 24 o lb 9(, 77 2~.QQ6lt ="O 187 =c2114 =c0262 cOJ.83 =e2221 
4?i';l-t8 @150 157iL9 29"72 lOeOl 2 C 2 4 00 m{;Q2CJ<? =c2o38 =e0203 c0101 =c 22 116 
'il449 o!50 l57L,~ 3l1" 70 9,. 89 Ze4211 =e017t'., =,,3563 =e02.17 =.,QQ60 =e19~8 
9450 £150 1566e3 3':i.,59 10 .. 11 2e3950 =,0109 -.,415:;i =ii:0311 -e0170 -.,1593 
9451 "150 1569e7 44.6:, "le 60 2114688 ""@0274 ""04467 -~0324 =00182 - .. 1~97 
9452 ., 151 15tl4o0 49 e 66 100 03 2 .. 5412 -e0333 ="' 59 5 6 =1,0325 =c0201 =el651 
94~3 "'150 1576.,8 9., 89 9-,tH 1 .. 1288 -00236 =00570 -.,,0205 o057'f =e2980 



• ; .,· . 

\!ASA L AMGL fl' 1 V 
h Hl ?IIGM SPii:E:D HJNN~L 

TEST 23 RU/\i i4? ,,,; ~,~ 

TP i"'i.;\C H ~} 1\LP.H£\ -nE ..'.'.i C L 1 Std CD{ s Jl, 2 CFH {SA) .CRM(SJlj C " ... , < 
, . ., ij r·~ i SA) r; ~} r t'.Si\ 

PA DEG DEG 
94:,4 9 151 1585'1>2 ·-1 "' 134 =•4.:1) 98 le0921 ·~ 1659 -©0296_ .,0094 ~ 0336 -~0504 
945S 3 1)0 156104 1 l,;; 97 -4~ 94 l ,, 110-4() ;; 3382 "'"e0723 ,~0327 00351 ""'00610 
.;'j ✓- ~ t-.. 150 157~,1 3 19~ 86 ~ 1~ ~~ 9 i;i ; 

a 600-4 "5501 ~ 1033 .. 0268 0267 ~~;j 0465 ",;1~ JY ii A i) 

9t., 57 •» 149 15 5<t lt "''' 69 =5.eJ O" ( ... ·j ~ Jb l ) 94 1,0 1 aOH19 ='-2408 ®0158 ., 0184 s0326 
9458 ,; 152 1602e6 21 ~ -,7 

f '- -5., 06 1 ,, 9677 1,, 1075 -~2 1,73 ,.; ()149 .,0184 ;; 0399 
9459 D 15 0 1571.~ t'.t 34" 68 =5o 01 109665 L, 3539 -'8 3623 ,,0180 .. 0097 00813 
9460 150 15793 2 39" 59 = t; - 1 l 1 B 2 38 1.,4836 •=e4l91 @OH, 1, ·-~0031 1083 ~ -~" .L 0 $ 

9461 ,, 150 1573~ 8 1,4,., 57 =5o 11 1,., 111-,;; 107123 "'',,;"1694 -..0215 -~0063 o 09.2 2 
9462 -,150 1571.,2 49~ 98 -5$ 11 1,. 6516 1,.9245 -,6236 a0194 ""'&0123 g,{)970 
9463 1) 150 1572@7 '-)" 8b =4e93 l iJ 06 79 ,;,1584 -.,0281 fj 0083 ll Q3fc1Q =a0500 

YEST 23 RUN b2 
IP MACH ,", ALPH/~ f!E r Jt CNF ( BA) C llf !BA) CPM( BA) CRM( BA) cnu BA) c~l':' UIA) ,( .,;; 

Pl, DE~ DEG 
945½ '" 151 15 8 ~. 0 2 9,. 84 =!73 98 L, 1043 -1)0232 =90296 ,.0036 ct0347 ""@050'¼ 
9i;, 55 

" 150 1561', '1 141i 97 ..:,,{~,f.l 94 1 o l; 4 37 =.,0360 =,,0723 .,0225 ,, 0423 ,=,.,0610 
l)!j,_56 e 150 l :> 7<1 .!I 3 l ~" 86 -~4ci ')l7 la 6921 =~0262 =,;1033 ~0162 110342 =,,0465 
CJ!i 57 ; 1 1, 9 1 5 54 ;l) 4 2 9 ·D 69 =5<i) 02 2 I) 22 116 •=,.0232 =e2 1,08 ,,004b "0238 ,,0320 
94~8 ,) 152 1602§0 2 "1 ~ 72 =5,,06 2. 2519 ~,,.0135 ""'©2 1t13 ;;;0038 'l023"1l .-.0399 
~459 .. 150 1571..,4 34,. 6f, 01 2 '" 3875 = .. 005 1? ~e, 3623 .. 0092 "0182 .,0813 
9 ,, 6 0 

" 150 157'0,. 2 39., 59 -~,, 11 2 ,.3541 -,.0151 =04191 .,0146 ,!) 0081 " 108 3 
9461 ~ 150 1573;; f, 4 l,@ 57 =5,, 11 2a4639 "~a023B -,, 46'} 1,; ,0197 .0106 o 0'922 
9462 ,.150 15 71 .. 2 ,, :j .,9d -,., 11 2. 5359 ~·,, 02 71 -e6236 .. 0219 • 00b9 .0970 
9463 jj 150 15 72 8 7 ~., 66 -4,, 93 L,0793 -,.0~~68 -,0281 .,0024 ~ 0 3l; 9 "",;,0500 



:H. SE, l f...!'<'Gl EY 7 X 10 !HGK SPEED Tl!Nr~EL 

TLST 23 RUN 83 
TP V tlCH Q AL PH!,. f3E H. CUSA! CD(Std C P!H Sid CRVi(Std cyrq SA; CSffSA} 

PA Dt::G DEG 
9064 cl50 l571c9 9,96 =9c88 1@0458 c1517 =e:0371 c0l56 002.29 e Ote 4 9 
94·65 , 150 1566e9 J. 'i e 96 -~<;,. 9 t 1"4070 c3ft06 =e0726 , 0~4-6 ,0265 c0312 
'il.66 Cl 151 1561,5 19,91 =9c73 106269 056::58 =cl01~ e0388 ci022l 00235 
9467 "151 1580,7 24 e 8 3 =9c93 le7t!l7 a7905 =t,18S'7 00373 r;Ql84 0 0528 
9468 c 150 1577eg Z9e62 =10e05 1,9HH. lr.0609 ec-GZ553 ,0347 c0l36 C (l'?', () 

'1469 1,;150 l566c6 34@66 ""
0 10., 03 le9307 1 .. 3234 =e3541 110337 .,Q096 el4·53 

9470 (!l 1.49 1546c9 39,,72 -91.199 leB096 1~4921 =w4·129 1.103~0 -©0037 1.11857 
9471 C 14 4 l4 1,6d~ 4::r" 67 ~--lOc 10 106504 lct3954 ~G:5815 110390 =r0l40 crl951 
9472 -1150 1570e7 10e03 -9093 1 .. 0572 cl555 = s 0381 r.,0160 e0228 1!)0347 
9473 1.1151 l58!>e7 44670 -lOclO 1.7529 lo6956 -e4772 e0377 -00104 &1803 

Tl:ST 23 ~UN g 3 
TP ~ti.CK g AL PH!;. BE TA CNF UHd Cll.F(Bt,1 CPfHB.lt) CRM( B£d CYrH BAJ CSF(BA) 

Pa Dt:G DEG 
9464 C 150 1571(•'-i' ) !10 q 6 .~9© 6€, 1@0563 c~(O'.HL; ~·c037l r 0114· c 0253 c0449 
9l1:05 11 150 l568c'} 14·,, 96 =9~91 L, 44 72 =,:,0342 -0072.6 e0362 c-0371 00372 
9466 cl5l 158105 19t,91 ., .. :, e 7 3 1@1223 ""0 !'.\0220 =~ 101.lt v,02 90 ..,0339 !>02:35 
9461 cl51 1580c7 2'{ "88 -9,,93 lc9489 =c0325 =cJ.897 e0261 CO 323 <r 0526 
9468 0 150 15770b 2 9 II' 62 =l0,;,05 2 e 1918 =e0259 =&>2553 e,0210 e0334 e 094·0 
9469 e 150 l568e6 34, G 66 -10,,03 2e3407 =e00-?6 =e;35~l (!0223 c027l el~53 
9470 (• 149 1546@9 '3::;., 12 =9e99 2,;3454 =(•00136 =cti:129 c0285 c0189 01857 
9471 .144 14~6ai3 49.67 -10 .. 10 2.5131 -00313 "'~e5815 @0360 .0201 .1957 
9472 e150 157G@7 10c03 -•·). ti 3 ls0681 -.0310 =c0387 .0118 c0252 • 034 7 
9473 "151 1585.,7 44.70 -10.10 2 .. 4386 -@0275 =11,4772 .0342 "0191 g 1803 



- ---- - ---------- - -- - ---- -

f 

N4\S;1 LANGU::Y 7 ;( 10 HIGH SPEED TU;4NEL 

Tf:5T 23 RUN fJI? 

TP i1 AC t4 f) Al A BET 1':. CL!SAJ COZSti\J CP?HSiU CRJif Si\) CYH{SA) CSfCSA) '.sf 

pi~ or-r• b\_J DEG 
94 7 i1 ~150 1577~3 ~d30 =19~96 .9660 oll,35 ,;0633 :,1)261 ~"':, 0026 ,,2502 
91,75 .. I 1, 'i 

:;;, "J>y .,.,, 15t33eZ 14,,80 =,19;; 76 1~3H3l a2883 - .. 0879 @0552 a0080 -~2110 
9 1tr 76 ~151 158513 19,94 =19eb4 11)5934 05107 '"®1377 @0562 "'0149 "'1193 
91t77 (ll 151 15b7§0 24.,63 ~" 19.., d t, L,7318 117384 =01946 00517 ~0139 ,d941 
9478 ,151 159L,4 2 ,., ;; 9 5 ~19,,70 1,,3037 .9956 =,,2256 .,0601 ;,0105 o2~13 
9479 0 15 0 1578,.6 3,,., 64 =19.i86 1;8095 l',')2li17 -.2833 e0627 00063 ,J 2746 
c.)1;.t!Q o 150 1572,i)l 39efl1 =20 .. 02 1~7449 Lil 4172 =.3795 00651 .0020 -~ 3Hl6 
9 1dH "15 0 1571..2 44067 -19.84 lo67 1~5 L,6113 -,_4585 30640 -e0127 ~3451 
9482 ;!l 151 1; a e :., 4 47,,03 =20,. 01 106289 10 69'79 -1)4864 110646 -.0167 »3553 
9483 ,.,150 157703 10@10 =19~89 .,9989 sl485 -.0646 ()0275 -~0025 02478 

H::SJ 23 RUN 84 
TP MACH ,;i ALPHA BE"U CNF{BA) CAFUUd CPMfBAJ CRM{BA) CYM{SA) CSF(BA) 

PA DEG DEG 
94 (lt i;i 150 1577,d 91,bO ~191:i 9o '39764 =;,0230 -.0633 00262 ;i0019 ,,2502 
'Jir75 "151 1583,2 let!;) 80 19., 76 1 '.) 3-'i80 0 =00581 -.Od79 00513 ot0219 ~2110 
9476 f; 151 15 E's5,;, 3 l9a94 -19,.64 la6720 =00632 ""i'l 1377 ~ 0½ 78 SI 0331 ©1193 
9477 "151 158 0 2½ 63 =19, 84 Li 8620 -~0505 =a 194 b a0412 ;,0342 ©1941 
9473 .d51 159L4 29,95 =19·, 70 2,,0599 -,..0378 -=$2256 ,.Ql,68 a0391 ® 2 1il 3 
91.1 79 $150 1:; 78,, 6 34,,,:34 -193 86 2,..1791 -9036-8 =o 28 3 3 00467 ,,0426 s2746 
9 1180 0150 1572~1 39~~1 =20,,02 202477 -,,0286 =.3795 .. 0488 .0432 a 318 b 
9t,8l ~ 150 157102 44ob7 ~~19'11 34 2.,3237 =00311 --i4585 "0?4"1 ,,0360 e 3451 
t:;iti 8 2 ,, l:H 1581::L,4 47,.03 c~zo,i 01 2;;3526 =e03li6 -e486l? e0563 11 035i; G 35.5 3 
9463 ~150 1577"'3 10,,, 10 ,=19ei 89 leo0094 =.,029C -@Oo46 e0275 ,.0024 02478 



NASA lf,.NGL EV 7 %: 10 HIGH SPEED TUNNH. 

TfST 23 i:WN 85 
TP IHCH hLPtiA BE Tl~ Cl(Std CD{ Std CPfHS.A!i CRrHSA) C'UH SIU cs:F(Shd 

Ph DEG 0 EG 
9 1-.86 el:51 1591G)' oOd =e02 =e0196 cIOlt't ~303t, =,:,0060 cOl:21 ,~.,1397 
9487 C 151 l58Sc8 10€08 ~~e O l <t· 8606 C 1{~5&, c3021 e0001 e0427 =el4A·3 
9488 cl!;;,O 1570c'? 14 £, 95 =cOO L, 2212 C 2_ 7 Jl € 2 3 7 2. =c0013 c0401 =el';-02 
9489 E: 152 l6l9c0 l9c84 -~01 le 3 S 0.9 e 1';6 36 ~2214 t,0139 @0337 =01247 
9'190 d50 1568,3 24,,9£, -.,02 1., 564"i ,:.6776 ., 115 6 .,0063 c0l99 =c0767 
9491 "15 l l:i85c5 29e77 - .. oo 101519 .,9385 ('0008 @0061 c0l26 <cC € 047 2 
9492 ~ 14 9 l54le:O 34076 .,02 1~8550 le2217 ~rc2046 1!0046 c006l =d)236 
9493 C 151 l59lcl 39,.78 cOl 1@7634 lc3784 =t;4513 ., 0009 e0010 -@ 0008 
9494 "149 1~43e8 44059 "'03 le6799 1@53.58 -c6l69 t.,OOH~ ~0006 =..,0091 
9495 e; 151 158601 50,,. 3 7 ., 10 1 e 5817 1~ 7l;·25 =e12.35 .,0042 -e0006 .,oooa 
9496 C 151 l585e4 ,05 =e02 =00219 o 1015 "3023 -"0066 00419 -• ltv21 

TEST 23 RUN 85 
TP MACH ,) ALPrlA BE TA CNF(8hd C/~F{B/U CPIHStd CRfH B,0 CHHBA) CSFCfHd 

PA DEG DEG 
9486 C 151 l5Yle9 "'08 =e02 =c:01<;15 ol.015 , 3034 -c0061 ., 0421 ""eLV?i' 
9487 ( 151 15b,c8 l0c08 =c 01 e 8 727 =.,0075 ,3021 =c0074 e0421 -e1443 
9488 C 150 1570,;9 l4c95 =1; 00 lG,2498 =0 e 05 3 2 @2372 =,dH16 00364 =el4-02 
9469 C 15 2 1619c0 19())84 -cs Ql l.4280 =00225 .2214 c:0016 r O 3 64, =cl247 
9490 el50 156Bc3 2<tc44 =eOZ 1 .. 70 42 =cOt..;52 ell56 =@0009 r0216 =£.0767 
9 1, 91 el51 l585c5 2 • .,77 =eOO 1,,9867 •=c055l e0008 =c0009 t 0140 =.,0472 
9492 ,sl49 1541 .. 0 34 & 76 "02 2.2205 -e0540 -e2046 e0003 e0076 -e0236 
9493 0151 1591.,l 3'1.,7tl e 01 2e2371 -1!>0689 -e4513 ~oooo e0013 -.oooa 
9494 ,d49 l543e/j 44s59 e 03 2e2745 -60857 =,r,6169 ,.,0009 .,0011 -.0097 
9495 ,. 15 l l586el 50e37 @ 10 2c3509 -1111069 - .. 7235 c0031 .:0028 ~ooos 
9496 ., 151 1585e4 .05 -.02 ""'ei0216 ., 10 l 5 ;;3023 =c0066 e0419 -.1427 



• .. 

NASA LANGLEY 7 X 10 HlGrt SPEED TUNNEL 

TEST 23 P.U,~ 86 
TP MACH 0 ALPHA Bc:TA CL(SA) CDCSA) CPM(SA) CRM(SA) CYM(SA) CSF(SA) 

PA D 1:r:; DEG 
9497 .151 1596.0 9.92 5.13 .8559 .1436 .2910 -.0057 .0510 -.2149 
9498 . 151 1581.7 14.70 5. 01 1 • 2188 .2586 e2553 -.0181 .0461 -.198_1 
9499 .150 1566.~ l ·; • 94 5.05 1.3917 .4836 .2129 -.0032 .0287 -.1582 
9500 • 151 1582.3 24.68 4. ~4 1. 596.2 .6'131 .1080 -.0048 .0218 -.1499 
9501 .151 1581.4 29.65 4.88 1.7758 .9403 .0122 -.0033 .0136 -.1360 
9502 • 151 1594.l 34.75 5. 15 1.8273 1.2007 -.2134 -.0171 .0030 -.1019 
9503 .151 1581.7 3~.77 5. 06 1. 7949 1.4013 -.4352 -.0183 .0069 -.0769 
9~04 .151 1592.4 44.65 5. 13 1.0618 1.5136 -.6447 -.0193 .0093 -.0553 
9505 • 149 1556.d 5u.21 4.94 1.0010 1.7521 -.7088 -.0112 .ooao -.0676 
9506 .150 1571.l 9.75 4. 80 • 8678 .1507 .2916 -.0053 .0507 -.2227 

TEST 23 RUN 86 
TP MACH ~ ALPHA BE TA CNF(BA) CAFCBA) CPM(BA) CRM(BA) CYH(BA) CSF(BA) 

PA DEG DEG 
9497 • 151 1596.0 9.92 5. 13 • 8678 -.0059 .2910 -.0144 .0493 -.2149 
9498 • 151 1581.7 14 • 70 5. 01 1.2445 -.0592 .2553 -.0292 .0400 -.1981 
9499 .150 1566.9 19.94 5.05 1.4732 -.0199 .2129 -.0128 .0259 -.1582 
95GO • 151 1582.3 24.66 4.~4 1.7398 -.036b .1080 -.0135 .0178 -.1499 
9501 .151 1581.4 2'1.6:i 4.88 2.0084 -.0614 .0122 -.0096 .0102 -.13'->0 
9502 .151 1594.l 34.75 5. 15 2.1857 -.0551 -.2134 -.0157 -.0072 -.1019 
9503 .151 1561.7 39.77 5. 06 2.2761 -.0712 -.4352 -.0185 -.0064 -.0769 
9504 • 151 1592.4 44.65 5.13 2.2460 -.0910 -.6447 -.0203 -.0069 -.0553 
9505 • 14 '1 15!:18.3 50.21 4.~4 2 • 3 7 06 -.1090 -.7008 -.0133 -.0034 -.0676 
9506 • 150 1571.l 9.75 4. '30 .8608 .0016 .2916 -.0138 .0490 -.2221 



NkSA t ANGL EV 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUf" 87 
TP MACH Q ALPKA BE TA cus,u CD{Shi CPMCSA~ CIUHStd CY 1H Sid CSF(Sld 

p !, Di;;G Dt:G 
9507 0150 1573c7 9088 9 .. 85 ., 8736 el5E19 c2191 =c;0ll7 "'0570 - .. 2876 
9508 "151 1597,'i 14 (: 77 10 .. 06 1 (1) 18 06 "2475 ,;2660 =G•0277 00470 -,,2532 
9509 ,d51 1~87~5 19,.74 9@83 le3823 (1)4609 e22:41· =GQ159 002.78 =c2028 
9510 ., 152 1616 .. 7 24.bi 9,. 72 le6l55 e7059 c0978 -.0190 .,0218 -.2122 
9511 el51 15 d8,, 9 2'1~ 52 g.97 1., 76 56 i.'?299 c;0lll -e018l @0166 -~ 2140 
9!'; 12 el51 15Y2e7 34057 10 .. 02 l .. 84 38 lel934 -.,1506 - .. 0249 e005J. =111965 
9513 ® l. 5 0 1579@0 39.,52 9.99 1 .. 7973 ld778 =e3328 -.,0357 11)0055 ""e 1650 
9514 ,. 151 1;90,.4 44 & d l 9. 90 1.,7375 11,5935 =@4783 - ... 0307 e0138 -el713 
9515 .. 150 1573 .. 5 49.77 9. 86 1 .. 6635 le7&b4 -.6154 -.0273 .. 0163 -.1827 
9516 ., 151 15 86" d 9@77 9.93 .8429 "1411 .. 2823 -c0l05 ~0566 ""!i2829 

TEST 23 RUN 87 
TP i~ACH .,l ALPYA BETA CNF(BA) CAHBAi CPIHBA) CRtH Bid CY1'i(S/U CSF UU) 

PA DEG 0 EG 
9507 d50 1573,.7 9 C !Hi 9. 85 .,8873 G0027 e279l -~0214 00541 -c2876 
9~08 "151 15 97 <> • l4e77 10 .. 06 L,2047 =,0616 e2660 =®0388 .,0383 =·e2532 
9509 C 151 1587c5 l~e74 9& 8 3 1t14 5 68 =~0330 €2241 ""'@0244 G0208 =€2028 
9510 .d52 1616.,7 2~ .. 81 9,. 72 1&7626 =GQ371 .. 0978 =.,0264 Q0118 =,2122 
9511 ,d5l 1588.1 29.,52 9¢g7 l.., 9946 =e 06 09 @0111 =e0239 e0056 =e2l40 
9512 ., 151 1592~7 34657 10.,02 2 • 19 54 =c0636 ="1506 -.,023 1t - .. 0099 -.,1965 
9513 .150 1579.0 39e52 9.99 2.2632 -.0808 -e3328 -.,0310 -00185 -.1650 
9~14 ., 151 1540.4 4 lt .. b 1 9.90 2.3557 =.,0939 ""e 4 78 3 '""00315 -.0118 ""'@1713 
9515 .150 1573e'i 49,;, 77 9. -'-16 2.4398 - .. 1148 - .. 6154 -~0301 =.0104 -.1827 
9516 • 151 1586 .. d 9,77 CJ. 9 3 .. 8546 -.0041 .2823 -.0200 .0540 -.2829 

.. 



,. 

NASA tANGLEY 1 )( 10 HIGH SPEED T\JNNEL 

TEST 23 RUN :BH 
TP rlACH F\ i\LPHA BE TA CL {Std CD!Si\l CPM(SA) ClHHSa» cnn s AJ CSF(Sid t4 

PA Dr.::G DEG 
9517 t> 152 l605e5 101)03 =4o81 /JI 8580 1,1520 1113013 "0049 II 0320 -o053b 
9518 .,150 157,G,.,2 lJ; a 75 -4~98 L:, 18 77 a2712 @2502 ~0230 ,.0337 -@0621 
9519 ~151 158308 lle92 ... 4., :;JO L, 31:'-02 @4738 "2277 ~0260 .,0296 -. 059 7 
9520 ·<) 149 1553'34 24~63 =4.77 1., 58 76 •J 69 3 3 .. 1076 .. 0245 00231 ""'00282 
9521 .~ 150 1578a6 2'Jo 72 -5., 12 la7701 ,,9483 e 0246 .,0212 lil0205 00130 
9522 "150 1580.,b 34 .. 88 -4f}77 1~s1ea le2037 =$2025 .0230 .0115 @0660 
9523 ., 151 1581');:)3 39,,72 =4,, 94 L, 7860 lGI 38 44 = .. 38 3 7 00222 =.,0026 ,a0757 
9!'J2.li "150 1575e0 44.71 -5.15 1 .. 7141 1 .. 5591 -.5513 s0196 -.OOMl .0791 
9525 ., 15 l 1582,)3 50c126 =5e03 le5892 1,,7436 -. 702 7 .0210 - .. 0101 ,.0761 
9526 0151 158908 10@25 -409~ 08676 el525 03021 .0047 00319 -.0528 

lEST 23 RUN 88 
TP MACH Q ALPHA BETA CNF(BA} CAF(BA) CPM(3A) CRrH BA) CYM(BA) CSFtSA) 

PA DEG DEG 
9517 d52 160:1<}5 10@03 ... 4,~ 81 ,13714 .0001 ~3013 -.0007 ,,, 0324 -e0536 
9518 0150 1574.,,2 14@75 = 1t® 98 lo 21 76 -.,Ql,02 @2502 ,,0137 60384 -®0627 
9519 ., 151 1583.b l ':1 ~ 92 =4.90 1 .. 4590 - .. 0248 02277 e O 144 .0367 -~0597 
9520 s l lt 9 15 53., 4 24,;63 -,4,., 17 le7321 =ti03l3 .1076 ,.0126 ,,0312 -.0282 
9521 ~150 1578!)6 29,.72 -5,., 12 2,,0074 -s0540 ~0246 .0083 .0283 @0130 
9522 ,. 150 l51:lG~8 3/t,, 88 -4 .. 77 2 0 18 04 -.0525 -.2025 .0122 <10226 9 0660 
9523 ,"151 156403 39" 72 ·~4 .. 94 2.2584 -,.0764 -.3837 .0187 .. 0122 00757 
9524 e150 157500 4Li.,71 -s. 15 2 • 3150 -o 09 79 -.5513 ~0187 e0089 e079l 
9525 ., 151 15tl2,,3 ,0 .. 26 -5 .. 03 2 • 3567 -.1074 =.7027 .0212 .0096 ,0761 
9526 ~1,1 1559ad 10.25 =4,.94 e8fl09 -.0043 .3021 -.0011 .0322 =,0528 



NASA Ltd<JGLEY 7 .l( 10 HIGH SPEED TU~Ni;l 

TEST 23 RUN 89 
TP MACH :i. £LP r-{h BET b. Cl(S!d coc~:td CPM(Sld CRIHS,U C YfH S JU CSffSIU 

p b, 01:G DEG 
9527 0 1 :t l 158b,0 10 (, 01 =9(, 7 2. .,8412 @151$ "2&46 e0115 00215 @0361 
9,28 e 150 l579ci3 14 0 94 =90 88 1,1635 02585 02622 ,;,0331 1e0263 1c 013-6 
9529 0151 158306 19.95 -9.96 1"4106 e4913 02182· 00387 00274 00033 
9530 c 151 1596 .. 5 24 G 62 =9e 92 l@ 58 27 06848 ~1187 00404 .. 0251 00167 
9531 el49 1,58,,5 29., 71 -10.., 01 1 .. 7636 09556 .0166 .,, 0404 00244 0 0723 
9'.J 32 ., 151 1~83,l 34 e 54 -10~02 le7753 lel'i74 =olt;36 e 0404 e0134 ©1158 
9533 • 150 1577co 39C::H -10., 14 107605 le3672 -.3624· .0403 -.0011 .1539 
9534 el51 158460 44.,56 -10 .. 06 1.,7118 1..5,15 -.,5022 e0351 -.0121 .1102 
9535 ,., 151 15e.1.o 4;i.77 -9. 74 le6145 ls739tl -.6465 e0343 =s0151 Gl63l 
9536 c.153 1629.3 10.04 -9.84 .. 8440 «1516 .2848 .0115 .0210 1110380 

TEST 23 RUN 89 
TP MACH Q i.LPrlA BE TA CN H BA? CAFCB/.d CPMUU H CRtH BA) CYM(BA) CSF(B1U 

r 4 [) i: !~ ...,.:;; DEG 
9527 0 l. S l 158800 lOcOl -9e72 C 85l-i7 .:0032 lil28 1t6 e-0016 c0231 e0361 
9528 ,150 1579e8 14e94 -9. 88 1"' 1908 =@0502 .:2622 @0252 e0339 00136 
9529 "151 15b3o6 l9e95 -9 .. 96 1 .. 49 36 =e0195 ,2182 ,s0270 <c0389 e0033 
9530 ,;: 151 1598c5 24e62 -9. 92 1@7241 ""'€•0370 e 118 7 @0263 .,Q397 t\0lo7 
9531 e JA9 1558"5 29e71 -1 0e 0 1 2e005'i ~-.Qt.; 39 00166 110230 .0 1+12 e 012 3 
9532 e 151 1583,l 34" 54 -1 o. 02 2.1129 =e0615 -.1436 e0257 .0339 1111158 
9533 el50 1577e6 3'ici:ll -10., 14 2.2277 -"0769 -1!13624 110317 .0249 @1539 
9:,34 ., 15 l l 5 f 4 ., 0 44.5b -10.00 2.3(183 -00956 -o:J022 .0335 .0160 el702 
9535 ,. 151 1581.0 4 ".J • 77 -9.74 Z.3710 -111087 -.6465 .0337 110165 e.l.631 
9536 el53 162".3 lJ.04 -q.,H e 13 5 75 .0021 .. 2848 .0077 .. 0221 .0380 



+ .. 

NASA L i1NGU: Y 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 90 
TP MACH Q ALt>d1\ 8!:: TA CL(SA} CD~SA; CPM(SA) CRrHStd C'frH SA 3 CSF(SA) 

PA Dt:G DEG 
9537 ..,, 151 1600 .. 0 lOill 01 - l 9e 68 o 74 75 0l32'i 02530 e0207 -$0006 2319 
9538 ($151 1589,.,3 10,.68 =19,..8'-t L, 08 65 <» 2389 ;')2282 ~0462 .,0110 s2099 
9539 @ 150 1580~3 19384 -19 .. 67 1@3952 04556 ®1715 .. 0518 .,0205 .1704 
9~; 40 ~151 1588,~Q 24072 m19,~'J3 l <il 5U~9 -,6282 e 1044 ~0494 .0237 "1680 
9541 , 150 1580@'i 29 .. 56 =19@79 le6390 ,.8486 1,0l3Q 00628 i.0169 .al985 
9542 0151 15821>2 34 .. 63 -190 91 1"69 74 1©0896 -a10622 .0680 .0137 ., 2 5•, 2 
95()3 ., 151 158209 3 '1::, 62 -20@b6 lo6545 102744 -,d9Bl .0101 .. 0069 ·l'I 3063 
9544 "150 1577.,8 4L;.a57 -19 .. 91 L,6430 1 la4956 -.,3926 .,0669 - .. 0140 • 3327 
9545 ., 151 1589~5 47040 -19 .. 71 lo6083 1060 l 8 .... 4805 .0637 -.0232 .3324 
q546 a150 1573;,9 10~10 -l9e61 07517 .. 1317 .. 2523 .. 0203 00001 a2l93 

TEST 23 RUN . 90 
TP MACH Q ALPHA BETA CNF(BA} CAf(SA) CPM(BA) CRM{BA) CYM{BA) CSf (BA) 

PA DEG DEG 
9537 ., 151 1600;)0 10;;01 -l9a88 ,.7591 .0005 @2530 .0205 a0030 e23-l9 
9533 0151 1589~,3 14"'66 =19,)i34 lall15 -"0t,43 .2282 e0419 .. 0223 c>2099 
9539 ,) 15 0 1580,, 3 19., 84 =19,,67 1.4671 =.,0 1,49 el715 ,,0418 00369 ~1104 
9 5£10 ., lS l lj88.,0 24" 72 =19;;93 1 .. 6497 -,,0678 .,1044 .,0350 "'0421 01680 
95'tl ~1,0 15d0"4 29@ 56 -19-., 79 J.,_8lt43 -.$0703 c0139 .,0454 0 04 74 ;il985 
';5l'f2 ,, 151 1502.2 34.,63 -19~-n 2.0158 - .. 0682 ~.0022 .0482 ,.0500 ,i2542 
9543 " l 51 1562.,9 39\'!)62 =20~66 2oOB71 -~0734 -.1981 .. 0496 .,O:iOO .3063 
9544 ii) 150 1577.8 4ti,,51 =•l9e91 2e2201 -.Ob77 -. 39 2 6 c0575 i.0369 .-3327 
9545 -,151 1589,,5 47.,40 -19 .. 71 2.2677 - .. 0996 - .. 4805 .0602 .. 0312 .3324 
9546 'il 150 1573.,9 10"'10 -19.61 o17632 '""e0022 .2523 .0200 .0037 .. 2193 



NA S k. LM'-!GLEY 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RU:.J 91 
TP Mfi.CH Q ALP,U Br~ TA CU Sid CD{Std CPM{Sld CR!"l(Sllt CVM{SAr CSF(;s;Jd 

pt,, DEG Dt:G 
9549 o 151 l ~ 9i:;, 6 , O<t -., 02 -G 13<13 C 19 05 ., 461 t. ""@0072 c0423 =c1368' 
9550 e 151 15(iftc6 9ccl3 ~ 05 e 6790 cZl29 e 5446 =$0011 r, 0420 =ol.353 
9551 €150 1578.,'t lt; 0 90 ., 06 1@0052 ()2718 e?449 =.,0048 .,0402 =~1300 
9552 "152 1610,:,7 19" 71 ., 12 101590 e4644 c4945 .,0104 .,0317 -ell22 
"il553 el50 1563,.5 24 "73 "13 1 .. 3513 e6263 e3836 .,0069 .,0197 =e 01ft 2 
9554 ol 1t'I 1543,.9 2'-1e68 "' 18 1 .. 5763 @8916 .. 2766 e0046 e O l 32 -e0460 
9;55 ., 151 1587,,4 34c76 "20 1¢6340 1@1057 @0166 t10022 .. 0063 =e0146 
9556 "l'.:t 1 158le7 39e69 .. 25 lo5771 l.,2531 =el261 -.,00Hl ., 0003 e0074 
9557 e 151 1597c.6 44.,45 • 29 1<1>4-960 1113807 =@2373 -.0001 ~. 0005 =@0160 
9558 "148 1538.,'t 4:,? c 64 • 33 L, 4172 1'1'5334 -<1>3235 .. 0042 -,0005 =@0074 
9559 el5l 1596<1>8 o 02 -.02 -..,1361 aol915 "4603 - .. 0069 ei0429 -1)1460 

TEST 23 RUN '?l 
TP MACK Q AL P'it\ BETA CNF(Btd CAF(B!d CPM( B,U ClHIUHd CYM(fltd CSFHI,U 

PA DEG D!::G 
9549 C 151 1594 El 0 €) 04 -.,oz =el341 cl<i'06 c4614 -.,0072 c0427 =ol3b8 
9550 .,,151 l594c6 9., 63 • 05 "7054 .,0938 r;,5446 =,,0082 ec04l2 =el353 
9551 el50 157809 14@90 ., 06 1,,0413 c0041 @5449 =e0150 "0376 -~1300 
9:i52 "15 2 l6l0e7 l;t {; 71 G 12 1 Ill 2 f.; 77 ., 04,63 e4945 -" 0009 e0334 =e.l.122 
9553 el50 1563,5 24c73 ., 13 le4893 ,,Q034 ., 313 36 -t,0020 e0208 =e0742 
9554 .. 14 9 154 3" ':i 29.,68 ,. 113 1 .. 8111 -00057 e2766 - .. 0025 @0138 -e0460 
9555 e 151 1587.'i 34.76 .2:0 1 .. 9728 =e,0233 e0766 - .. 0018 .,0064 -.,0146 
9556 ., 151 1581.5 39.6-i "2, Z.0138 -.,0429 -.1261 - .. 0016 -e0009 .0074 
9,57 "151 1597e6 44.45 .29 2e0349 -.0621 -.2373 -.0004 .0003 -.0160 
9,58 .. 148 1~38c4 49.,64 • 33 2., 08 62 -€0668 -f)3235 .,0024 e0035 =.0074 
9559 • 151 1596~9 • 02 -., 02 -.1361 el916 .4603 -i;0069 e0429 -.1~60 



,, , 

NASA LANGLEY 7 X 10 tHGH SPEED TUNNEL 

'fE ST 23 RUN 92 
Ti;, MACH ,, 

Al PH,\ BE TA CL {Std CDLSA} CPtHSA) CRMiSA) CYMiSA3 CSFiS.1\l I l.:J 

PA OEG DEG 
9560 0150 1571,,7 9e86 1to 89 ,,6772 02123 ;;i 5l?62 -.,00tJ9 ii) 0483 -~2191 
9561 1 ~. 

"'"'Jl. 158802 llh91 4.,79 1 .. 0026 '<)2900 05468 ""''.b0200 .,0445 "",)2012 
9562 -a150 15 76® 6 l~,dJZ ti., 7q L> 1656 .,4675 -.. 5072 =.,0039 .,0210 =.,1495 
9563 "150 157830 24 G Q'} 5., 01 le3897 .,6532 "3896 -e0078 .,0196 =el423 
9564 ~ 1, l 1:i89,. 3 2:," 7b lh 83 L,5832 ,,,8951 e2936 -.0052 ., 0108 -.,J.312 
9565 "150 1580eit 34 0 1, 5-, 15 1,,6346 1,.1011 s0790 -.0160 e 0004 -eO999 
9566 "151 158L,2 39'351 4e85 1 .. 6084 le2558 -.0806 - .. 0156 .0047 -~0121 
9567 ,l) 151 1595@6 44c60 4i. 96 Li 4616 1G3492 -02628 -il>0ll17 .0087 =e0583 
9568 ., 150 156604 J0e20 4., 17 L, 4 3 59 l-05750 -.3318 -00076 e0076 =a06b5 
'9569 ,,150 1572"1 9.,90 5e 02 @6860 -,2145 05490 -$0101 110483 -. 208 7 

TEST 23 RUN 92 
TP MACH Q ALPHA BETA CNF UHU CAF(BA) CPMUHd CRM(BA} CYM(BA) CSF(S,U 

pt\ DE;-, DEG 
9560 .150 1571. 7 9., 86 1-to 8 9 "7035 @0931 • 5462 -0-0180 ~0,.59 -e2191 
9561 , 151 l:;i88,2 14:i9l 4.i 79 L. 04 35 @0223 s5468 =.,0308 110379 =e2012 
9562 ') l:; O 1576,8 19"' d2 4,~ 79 le.2550 e0lt46 e5072 =,.0128 00241 =$1495 
9563 0150 15 78,, 0 ?4,,69 5,. 01 105355 @0131 0 3896 =,,0153 00145 =.1423 
9564 "151 1589,d 29"7b 4,, 83 1 .. 8187 =<))0095 02':l36 =-,0099 e0068 ""'<;; 1312 
9565 .~ 150 1580r,:, 3'¾$75 5~ 15 1 .. 9707 - .. 0210 00790 = .. 0134 =,_0088 =.;0999 
9?66 ~ 151 1581~2 3'-1., '.i l 're ti 5 2o039ti -.0543 ""• 08 06 =.0150 - .. 0062 - .. 0721 
9567 "151 1595,.,6 44,.60 4,. 96 l "98 8 l - .. 0656 -.2628 - .. 0166 -.0042 .... 0583 
9566 ,. 150 1566,,½ 50.20 4e 77 2,,1291 -.0952 -.3318 -e0107 - .. 0010 - .. 0665 
9569 ~ 150 1572"'1 ~ "9 :j 5 .. 02 .. 7127 s0934 .5490 -.0183 eO458 ""'ill208 7 



NASA LA'.~Gl EY 7' X 10 HIGH SPEED TUNNEL 

TESY 23 RUN 93 
'f P Mf.1sCH Q ALPHt,, BET tt CUSA) CDCS,U CPM(SAl CRM(SA} CY!H Std CSF(Std 

pa, DEG D t.G 
9570 c 150 1~77.,7 10 0 0!;1 9,. 70 <}6586 e2011 c 532.6 =00167 c0522 =cZ.1]7 
9571 cl51 1589@7 15002 9o 91 e 9928 e2.976 05605 =€,0318 00398 =e 23", B 
9572 el52 l604c9 19,84 9@ 02 1 e J.812 €•ltt14 t:5195 -r0156 ,.0240 =@ 18~-5 
9573 cl50 157205 24e93 9@ 74 1.,3882 c653~- c4032 =eOJ.97 ,,019,, -&1999 
9574 e 151 1586()2 29c60 9., 79 1,, 544\? oti606 0 3246 =c.0198 e0153 ""'e2050 
9575 0149 15:59cd 34t.81 10.01 1 s 662.'·, l(l1170 (!! 1311 -.,0246 .,0007 -6.\2010 
9576 0151 158504 39.,61 9. 97 le6266 lo265S ·~~0212 -.,0316 60037 =el634 
9577 e 150 157363 44.,44 9s 78 lfr5867 l"'lt509 =el470 "'"t0263 .0118 -f,1708 
9578 0150 1574e6 49.,73 9. 81 1"'5226 le6329 ~..,2100 -€0216 .,0148 -e,1917 
9579 G 149 1552ol ~" 83 9. 94 @6483 e2013 () 5311 -e0l72 .,0523 ""'• 2712 

TEST 23 RtJN 93 
TP MACH u ALPHA BE TA CNF { Btd CAFCB!d CPf'Ht:lA} CIHH Bt! CYM(Bld CSF €8,U 

PA DEG DEG 
9570 ,, 150 l577o7 J.0.,05 9« 70 • 68 36 .0831 i;5326 =e0255 .,0485 =c2711 
9571 el51 1589.,7 l 5 "JZ g., 91 le0360 c0302 e5605 =.,0411 00302 =e2348 
9572 ~152 16 04" -t 1 ;;IO 84 9,, 02 1$2711 o0 1t26 ec~H95 ""t'1022ij 00173 =tl845 
9573 c150 1572s5 241>93 9 .. 74 le5342 c0073 .. 4032 _,.,0261 c0092 -€1999 
9574 Cl? l l5b6c2 2'1c60 9$ 79 1@7684 =©0147 .. 32t,,6 =@ Q2 lt8 f:0036 -02050 
9575 "149 15 59" d 34081 10 .. 01 Ze0026 =c0318 @1311 =e0208 ""00135 "'°& 2010 
9576 .., 151 1585c4 3 :, "ol 9 .. 97 2 .. 0601 - .. 0621 -00272 -010267 - .. 0173 -@1634:i 
9577 "150 1573od 44.44 9.78 2.1488 =e0751 =.,lt;-10 =e0271 - .. 0100 -@1708 
9578 al50 1574e6 49e73 'le 61 202301 -.1062· -e2700 -.0252 -..,0069 -.1917 
9579 • 149 15 :12 d 9~83 9.94 ~ 6731 .,0877 05311 -00259 .0486 -.2712 



.. • 

NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

TE:ST 23 RU~ 94 
TP MACH :j ALPHA BE TA CL(SA) CD(SA) CPM(SA) CRH(SA) CY!i(SA) CSF(SA) 

PA DEG DEG 
9580 .151 1588.6 ~.11 -5.09 .6499 .2095 .5352 .0061 • 0306 -.0343 
9581 .151 1582.6 14.75 -4.92 · 1.0006 .2840 .5255 .0089 .0293 -.0484 
9582 • 151 1581.6 19.83 -4.97 1.1sto .4757 .4,99 · .0244 .0303 -.0599 
9583 • 149 1544.-1 24.81 -4.75 1.398.3 .6633 .378'i .0241 .0244 -.0291 
9584 • 151 1593.5 29.68 -4.92 1 • 58 79 .9007 .3043 .0210 .0218 .0056 
9565 .151 1,s5.4 34.63 -4. 78 le63C6 1.0887 el296 .0205 .0121 .0575 
9586 .150 1572.5 31.74 -4.87 1.6062 1.2120 -.0935 .0191 -.0035 .0794 
9587 • 151 1591.; 44.50 -4.'14 1.5411 1.4054 -. 204 7 .0163 -.0057 .oe10 
9588 • 149 155tie0 5J.22 -4.85 le453o 1.5907 -.3396 .0174 -.0087 .0755 
9589 .150 1560.7 9.98 -4.77 .6409 .2010 .5366 .0058 .0318 -.0472 

TEST 23 RUN 94 
TP NACH 0 ALPHA ~ETA CNF(SA) CAF(BAJ CPM(8A) CRH(BA) CYM(SA) CSF(BA) 

PA DEG DEG 
9580 .151 1588eb 9.77 -5.09 .6760 .0'162 e5352 .0009 .0312 - ... 0343 
9581 .151 1582.6 14.75 -4.92 1.0399 .0200 .5255 .0012 .0306 -.0484 
9582 .151 1581.o 19.83 -4.97 1.2790 .0445 .4899 .0121 .0368 -.0599 
C,583 • 149 1544.9 24.dl -4. 75 1.5476 .0152 • 3789 .0116 .0323 -.0291 
9584 .151 1593.5 2 'J. 68 -4.92 1.8256 -.0037 .3043 .0075 .0293 • 0056 9585 .151 1585.4 34.63 -4. 78 le9b04 -.0309 el296 .0090 .0221 .0575 
95€6 .150 1572.5 3q. 74 -4.87 2.0483 -.0487 -.0935 • 0169 .0095 .0794 
9587 .151 1591.5 44.50 -4.94 2.0843 -.0111 -.2047 .0157 .0074 .0810 
9588 .149 1551::.0 ~0.22 -4. t15 2.1526 -.0994 -.3396 .0178 .0079 .0755 
9589 .150 1560.7 ~.9d -4.77 • 6660 .0869 .5366 .0002 .0323 -.0472 



NASA LANGLEY 7 X: 10 H!GH SPEED TUNNtL 

TEST 23 P-.JN 95 
lP MACM .J AlPKf\ St T k Ct{Std CD(Std CPtHSld CRrHSU Ct!HSA! CSFtSA! 

PA DEG D F.G 
9590 ,. 151 l594r3 9o73 =10003 €; 61 79 C 1 'f '{c4 e491H ©0124 e0218 c04-~9 
9591 cl51 1582,6 15002 =9., 98 ® 9639 "28 35 e5314 {'0285 (10249 e0319 
9592 el50 1:i79o6 20eO;, -9q;75 1{;2181 @ 4900 e4717 e:0345 e0296 00012 
9593 ~.151 1590@4 24c;75 -9.., 92 1(I!3953 e6577 e3853 &0388 e0262 e0l09 
9594 e 150 1560,5 29071 =lOeOl 1056 22 e8919 ., 3020 ,. 0402. .,0260 0 064 5 
9'.:>95 "151 1584&3 34e66 -9.,79 le5986 le,0780 @1190 00371 e 0147 e 1159 
9596 (I 151 1585€.::i 39. o 3 -9.99 le6127 le2738 •=e0774 .0361 =@0018 111621 
9!)98 ,d50 1576e0 49t169 -lOeOO 104737 1@5745 -11)3157 @0294 =110142 .cl769 
9599 ei 150 1567e8 9., 74 -9.92 ,;6435 e207~ e4948 @0122 e02l4 e04ll 

TEST 23 RUN 95 
TP MACH Q ALPHA SETA CNF{BA) CAF(Btd CPM(BA) CRM(BA) CYtHBA) CSF(SA) 

PA DEG DEG 
9590 €151 159403 9@T3 -10.03 e6419 e0872 e498l 1!!0085 ~0236 ~0449 
9591 o 15 l 1582e6 15.,02 -9 .. 98 l,., 0044 e02';,0 e 5314 e,0211 00314 00319 
9592 el50 157906 20c09 -9.75 lc.3123 e0419 @4717 .,0222. e0397 00072 
9593 "151 1590.,4 24.,7':J =9&92 1@5425 e0l31 ~3853 1)0234 110418 @0109 
9594 ., 150 1580e5 29®71 =lOeOl le7989 e0004 e3020 e0221 e0425 • 0645 
9595 .,, 151 1584e3 34.66 -9. 79 le9280 -.0226 e 1190 ,,0221 c0331 e 1159 
9596 ., 151 1565ed 39,, f33 -9.99 2 .. 0543 -00548 -.0774 @0288 .0218 @1621 
9 :;i 98 el~O l576eJ 4-,,.6'1 -10.00 2.1540 -.1052 .,.3157 .0298 00133 .1769 
9':J99 el50 1567 .. 8 9.74 -9.92 .6693 e0955 .4948 .0084 .0231 .0411 

" . , 



Nt.\ SA LM!GLEY 1 X ].0 HIGH SPEED TUNNEL 
,;.:r r:. ~: f 
~ L 0> ~ 23 RUN 96 

TP rL.\CH Q Al.PHA BETA Cl(S.td CD!SA) CPM(SA) CRtHSA) CfML5A) CSF!SA) 
PA DEG DEG 

9600 e 151 Ei89ut1 9@83 =19.,93 ,5797 ~HHl2 ;;o ti364 e0230 B0023 02266 
9601 • 151 1583,f; l 'r o 8 5 -l9D 72 \)9097 ®2687 .~4540 ib0406 .. 0116 el961 
9602 , 151 1582a2 20s76 -19@61 1.., 2433 ~4942 &4176 $0440 e0258 0110!5 
9603 ,1'151 1582!!1 24 "71, -19., 60 le368.9 06313 e3662 .0435 $0293 @1575 
9604 ,j 151 1585s4 29 .. 72 -19~98 1~4557 >')8066 ,, 26 l l ,.0585 ,,0227 ,,2030 
9605 "'151 1597~5 3 lt i9 17 =19098 1,)5031 100011:l iv2012 e0634 00171 s2593 
t:)606 g 150 157903 39.69 -19~87 1.5164 lel789 .i0640 .0623 .0112 s293:J 
9607 ,, 151 1586.8 44 $ 6'-1 ~19 .. 68 1.5295 lo3850 -.1649 .0572 -.0115 • 3452 
9608 0150 1561,0 47{!31 = 19. 79 l • 49 48 1@4663 -.2256 &0555 -00197 • 3479 
9609 ., 150 1575_,6 10@06 -19-,67 .,5929 .1823 ,. 4389 .0230 .. 0036 .2105 

TEST 23 RUN 96 
TP MACH Q ALPHA BET A. CNF(BA) CAF(8A) CPfHBA} CRf'HBA) CVM(BA) CSF{BA) 

PA Oti;; DEG 
9600 ,, 151 15H9~1,; 9 ll\ 83 -19,,93 06033 00865 ol~364 00-223 ~ 0062 02206 
9601 ,} 151 1583.,8 14" 85 = 191) 72 a9482 l,)0266 .4540 00363 110216 el961 
9602 ,) 151 1582,,2 20,. 76 -19.61 1s3318 .,,0214 e4176 ,,0320 90398 s1705 
9603 0151 1582<:>l 2~e74 -190 60 1,.,:1074 ., 000'-i .,3662 .,0272 a0448 @ 157 S 
9604 "151 1585 .. 4 29 .. 72 =19.,98 1$6641 ~ .. 0213 .. ZtHl e0396 ,.0487 1112030 
g605 .151 159705 3',,. Tl =19,,98 le8095 =-,0294 .2012 .,0423 00502 !)2593 
9606 ,.150 J.579s3 3-," 69 -19.87 le9198 - .. 0610 a0b40 e0it07 e0484 e2935 
9607 ~1,1 1586~8 44 0 69 -19~68 2e0614 =-,0909 -,1649 e0487 .,0321 @3452 
9608 ~ 1:, 0 1561.,0 ttJ.,31 ,.,19,,, 7'1 2ill0913 -.1044 ""!12256 ~0521 e0274 e3479 
9609 ., 150 1575@6 10006 -l9,i;67 .. 6157 .o-loO ,4369 e022! e0076 e2105 



NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

TE ST 23 RUN 97 
TP MACH Q AL?KA BET A CL(SA! CD(SAl CPM{SA) CRM(SAl C'nHStd CSF(S~) 

PA OEG O EG 
9622 it 151 1596.2 @Od -.oo =110136 ell45 ti 29 3 2 -1:0202 .0265 ""a, 1017 
9623 @ 151 158~c9 YdU =e02 ©8220 ., l;;i ~9 e3095 -.0201 e0317 =@1099 
9624 "150 l5!32e2 1,.02 -'e 02 1€2134 .,2578 @2dl0 -.0228 ~034; -01129 
9b25 11151 15'18o7 l>1 .. 62 -.01 1.3353 .,4651 .2146 -,.C071 00341 -@1079 
9626 ,i-150 1!}68o5 24 .. 73 .02 1.57g4 ~· 7038 c0981 -.0119 e0242 - .. 0665·. 
9627 el51 1596d 29.,8'.;l ., 01 let7794 e9850 -.-0108 -.0105 .0222 =f/0423 
9628 el50 1577e6 3¼.74 -.01 1.7963 lel926 =el506 -.oo,s t-0199 =e0220 
9629 e 14 9 1558.0 3~ .. 74 .02 1.7481 1 .. 3897 -.3533 -.0031 .0152 =e0174 
9630 • 149 1560,.0 44e 72 -.19 1116414 1£)5361 -.5461 -.0013 e0167 -.0170. 
9631 .150 1580<)0 50.13 .. 03 ls5230 le6928 - ... 6110 .0053 .0101 -.0212 
9632 • 151 1585@7 .09 • 00 -.0120 el.144 .2930 -.0200 @0269 -. lH~ 2 

TEST 23 R U'-1 97 
TP MACH Q ALPHA BETA CNf(BA) CAF(B/d CPM(BA) CRlHBA} CYM(BAl CSF(BA) 

PA DE~ Di.:G 
9622 ,d51 15<t6.,2 • Oti -.oo =" 0134 ell46 "'2932 -.0202 e0265 ... el017 
9623 elSl 1585.9 9 .. 83 -. 02 .8364 .,0123 .3095 =-,0252 .0278 """t' 1099 
9624 el50 1582e2 151,02 -.02 le2387 =c0655 e28l0 =~0309 111021'-v ~®1129 
9625 • 151 1598 .. 7 19.62 -., 01 le4l39 -.0I.03 .,2146 - .. oun e0297 -el079 
9626 ., 150 l568e.5 2 4., 73 ~ 02 1 0 7290 =e0215 @0981 -.02011 e0170 -.0665 
9627 ol5l 15q6el 29 .. fa5 • 01 2.0335 - .. 0314 -.0108 =e0202 .0140 -.0423 
9628 .. 150 1577.6 34.,74 -.01 2.1557 -,i;,0437 -.1506 -c0159 .0132 -.0220 
9629 • 14 9 1558~0 31. 7't • 02 2.2327 -.0491 -03533 -.0121 ..,QQ97 -.0174 
9630 • 149 1560e0 44.72 -.19 2.2471 -.0633 - .. 5461 -lll0127 eOllO -.0170 
9631 .150 1580 .. 0 50 .. 13 • 03 2.2755 -.0836 -.6110 -e0089 .0144 -.0212 
9632 e 151 1585.7 .09 • 00 -.0118 cll44 .2930 -c020l .0268 -.1182 



• 

NASA LANGLEY 7 X 10 HIGH SPfi:D iUNNEl 

TEST 23 RUN 98 
TP riACH ~ ALPrlA BE TA Cl{SA) CC{St'd CPrHSA) CRfHSA) CYiH SA) CSFtSA) 

P.!\ DEG DEG 
9633 .. 151 lb02o0 ;;I 0 90 5o105 ,t8631 .~1657 »3139 =00267 00417 ""01929 
g6 3L~ I) 151 1594.,8 1411 7b 4" 91 L, 181¼ <()2lt'J9 @2893 -.,0328 c10425 =.i1948 
9635 ·~ 150 1.:)83,09 19e64 5,dO 1®3630 0 '1814 ~2192- =002¼5 ,. 0299 -01365 
9636 .,, 150 l:;i81®6 24 .. 77 4 .. 95 1.,5917 ~7121 .1125 - .. 0263 @0265 =s1279 
9637 gl50 15(.2;.')6 291171 4"' 91 l;:11633 Q9587 .0314 -110206 00234 =e1362 
9638 0150 157L,2 3f;,87 5-~ 11 1 .. 8128 le2180 -,d874 =.,0267 ,. 0171 =el025 
9639 9151 1600.,6 39" 50 4® 94 le7618 1.3777 -.,3211 -.0231 o0l9b -. 0868 
9640 .. 149 1557,d 44.,72 4., 91 1.,6663 la56-49 ""'e4113 =e0050 .,02~2 -.,1364 
9641 ,, 150 l57L 1 50"2d 5 .. 35 1 .. 5787 le7680 -.5195 e0034 .,0306 =el530 
9642 .. 150 1569e4 10"' 11 4o 96 @ 8 752 @1667 e3109 -.,0269 -,0413 =el935 

TEST 23 RUN 98 
TP MACH ·J ALPHA BETA CNF(BA) CAF<SA) CPM<EHd CRtH BA) CYM(BA» CSF(BA) 

PA DEG DEG 
'9633 ,, 151 1602@0 9.,90 50 05 ~8787 .,0148 03139 .~,,·033-5 · .,0365 =©'1929 
9634 ,, 151 15 9th 8 14 .. 78 4" 91 1 .. 2060 °"'s?,0597 e2893 -00426 30327 ""e1946 
9635 e150 1583~:J FJ.,64 5o10 1.. t,4 56 -.,0047 .2192 =~0331 "0199 ""@ 1365 
9636 _, 150 1581.,6 2l~,i77 4,,95 1~7436 -,,0204 111125 =00350 .. 0130 =$1279 
9637 "'150 158296 29,.71 4a91 200067 ·-"0411 &0314 =c,0295 .0101 ... '1> 1362 
9638 ~1so 1571 .. 2 34,.i.'!7 5,, 11 2., 18 36 ="0371 ~·,.187~ -c0317 = .. 0013 -,,1025 
9639 .. 151 1600.,6 39 .. 50 i;" 911 2-,2358 -.0574 -.321J. -e0304 ~0005 =.0868 
9640 01 119 15 57 id 4~o72 4$ 91 2-,2b5l ""'@0607 ""'e4113 =110206 a0137 -Iii 1364 
9641 "'150 157L, l 50.-28 5e 35 2-,3687 -~0847 -ei5195 ~110214 .,0221 -.1530 
9642 e150 1569©"• 10" 11 1'3 96 .8909 e O 1 Qli t.3109 -;10337 .0359 -.1935 



NA.SA LANGLEY ., X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 99 
TP r'IACH Q ALPrlA BE TA Cl{SA> CD(St:tl CNHStd CRM(S,U CVtHSl,d CSF€S,U 

PA DEG DEG 
1H,43 cl50 E180e7 9c83 9., 76 Ill 8439 C 16 34 c3083 =.,0326 e0473 =e 264 3 
9644 -151 1599e6 14" 85 10.00 1., 18 64 .,2:760 i1i2960 =e05ll dB86 -e2404 
9645 cl50 1574·e6 1.;"77 9e82 1 .. 3686 04919 e2313· -.,0373 &0273 -«>1934 
9646 ., 150 1582.,Z 24.,i:)7 9e80 le5928 .,, 7195 .. 1176 -e0381 @0267 -1112065 
9659 e 149 1545.,2 2'i" 17 9. 77 lc7534 (/~602. ei0324 -.0330 @0241 ""e2178 
q660 el50 157906 34&82 9. 8 2 lo8160 1 .. 2012 =01266 -.0357 e0l87 = o 198 9 
9661 0151 1595e4 39"49 10., 12 1@7798 le3870 -02865 -.0403 110196 .,,,,_,1875 
9662 "'150 15 78 e 5 44e12 9eR5 le7246 le6058 .... 422 7 ·-e0262 .0274 -.2012 
9663 "'151 1587 .. 7 49.77 10. 01 le6127 1 .. 7716 -04650 -110157 00291 ..,e 234 5 
9664 11150 1584el 9 • 72 9., 99 .8384 .1636 .3104 -.0329 @0476 -.2725 

TEST 23 RUN 99 
TP MACH Q ALPHA BE TA CNF(BA) CAF(BA) CPM(BA) CRM(Bld CYM(BA) CSF{BA) 

PA DEG DEG 
9643 "150 1580,.7 g., 83 9.., 76 .. 8594 .. 0110 e 308 3 -€0402 00410 -.2643 
9644 e 151 l599e6 14 .. 85 10@ 00 1,,, 2175 =e0372 .2960 -e, 0593 00242 ""€12404 
9645 ,d50 1574e6 191177 9 .. 82 1114731 =e0065 112313 -.,0444 @ 0131 -111934 
9646 "150 1582.,2 24" 81 9,. 80 107477 -~0110 cll76 -.,0458 e0082 -112065 
9659 el49 1545,,2 29 .. 77 9.77 lc,9968 ""'c.0311 @03Zit ""'&0406 @0046 -@2178 
9660 el5G 1579€6 341162 9.82 2sl767 =.,0510 -.1266 -.0400 - .. 0051 =el989 
9661 ., 151 1595.4 39.,49 10. 12 2.2556 -e0614 -.2865 -s0436 -110105 -.1875 
9662 ,. l~O 1578.,5 44 6 72 9,.85 2.3553 - .. 0724 -.4227 -.,0394 .... 0004 -.2012 
9663 el51 l587e7 49.77 10. 01 2.3941 -.0870 -.4650 -.0324 ., 0067 -.,2345 
9664 e 150 1584el CJ .. 72 9.99 08540 00197 .3104 -.,0405 .0414 -.2725 

. , • 



NASA LANGLEY 7 X 10 HIGH 5 PEED TUNNEL 
Tl-'. T' "? ., .J I 23 RUN 100 

iP MACH ~l ALPH~ 8;; l A CLlStd CDiStd CPf'HSiU t:FUHSA} cnHS.fd CSFtS,U 
p ,l\ Dt!G DEG 

9665 .. 152 1615;,3 9., 74 -4,, 76 ~ 8248 sl60lt "29; 4 =,.,0129 e0215 •~eOl02 
9666 D 150 1585., 3 14.90 ,, ij ;1) 0 1el7D6 ,2882 s2595 2>0069 "0283 =;;0421 
9667 ,, 151 1590a2 19"' 92 -t,;,) as L, :HJ "t0 .,4634 "S212l ;;,0065 ,!)0287 -.:;Qt,73 
9666 ~1,1 1589a4 z,~ .. 61 -4 ... 86 1 <i 5777 ;.6887 ~1040 @0057 ;i0275 -<ll 0299 
9669 0 150 1573.,6 29~57 =lt,. 8 'j 1,,7008 ;;Y727 e0073 00019 ti020D .i0271 
9670 ., 151 l596.j)4 31~@84 -4,80 lo7970 102064 - .. 1703 30123 00231 00563 
9671 ~ 151 1602;.5 39 Ill 71 ·~4~ 73 lo7538 1~3909 - .. 3225 00189 e0115 00474 
9684 ,d53 1642"8 3 ':} 0 50 -4,; 84 101629 1@3783 -s3043 eOlS't e0128 00644 
9685 "151 15<,Z,~3 4L¼ ,, 54 ... 4., 92 1 .. 1011 l.,5609 =.3645 &0299 .0114 o 0298 
9686 ,, 151 159 11,,b 50,,15 -41198 105323 1 .. 7024 -06153 .0186 00063 e0656 
9687 d53 1640~7 ~,,.73 -4., 95 ~8022 01526 ~2929 -.0133 .0216 -~0123 

TES'f 23 RUN 100 
TP tlACd 0 ALPHA BETA CNH8A) Ci1FU3A) CPMOU) CRM(BA} C'ti'HBA) 1CSF(BA) 

p J'\ OtG DEG 
9665 i} 152 1615,,3 9., 74 -4@76 "8 l; 00 .0185 ,,295•; -i,0164 .,0190 =00182 
966b ,) 15 0 1585oJ l•:· t1 90 ="isCL'i 1"2053 -"'022{1 ®2595 =,;0006 6)0291 ""'@0421 
9667 ., 151 159Co2 l"h92 -4@85 L,4658 ="0170 ,.2121 ""00036 .,0292 -,a0473 
9668 d51 15B90lt 24,, 61 = 1t.i 8 6 lo7212 -,.0310 el040 -,,0062 ~0214 ""'lll()299 
9669 ,)1:)0 1573'}6 211 ~ 57 ,.,.thti5 2@0259 -@0326 .. 0073 -110121 a0253 00271 
9670 • 151 1596@4 34e8½ -4,.80 2 .. 1641 - .. 0367 -.1703 -.,0031 .. 0259 ;J 0563 
9671 "151 16020:i 39 0 71 ,~ 'h 7 3 202379 -,,0505 =·e3225 80072 @0209 e0474 
9684 ,il53 16 ., 2 ;a J 39~5J -4s 84 2 SI 2 3 70 =00577 -.,3043 e0060 .. 0216 .i,0644 
9685 !l 151 159203 4!; ® 54 -t;. 92 2 e 3 2 60 -.,0709 -.3645 ., 0133 .0291 e0298 
96El6 ~151 1594!)6 50" 15 =•411 98 2@2b68 -110854 =·,16153 .. 0071 <I 0183 11106?0 
9687 0153 164037 -, ., 73 -4,~ 95 fl 816-'1 Ii! 0148 .. 2929 =,0168 110190 =00123 



NASA LANGLEY 7 )( 10 HIGH SPEED TUNNEL 

Tl5T 23 PUN 101 
TP I'\ AC H 0 ALP:-'lA Bt T lt Ct.CSA) CD(Std Cl'fHS!d CIHHS,U C'OHSA) CSF(SAl 

PA OEG DEG 
9668 ,&150 15831'1 (c,76 ""'9e 79 eBl80 el606 (!)264 l =e0069 E\0108 00779 
9689 0150 1582,, 14e76 -10 .. 04 1s1440 €.2630 c2711 eOlt,2 €,0186 e054_8 
9690 ie 150 1586c5 1~ "Q'.:i -9e95 1~4157 .,5007 ~2012- e0193 c0256 e 0419 
9691 ., 150 1585.;8 24e79 =9.99 L, 5911 @6994 elll6 c0203 e0278 e0455 
9692 "149 15 65., l 29., 70 -9.97 1.7724 .,9687 .0104 .,0226 .. 0302 .,0944 
9693 ., 150 1573.,,3 34 e 71 -10.,09 1071340 lelt40 =t,1e,16 ir,0275 c0232 ~ 143 5 
9694 .150 156£"2 39e61 -9,,92 1.7580 103822 - .. 2958 .0387 e0123 01431 
9695 .,150 1587.4 44e7l -10,06 le69G6 ls5756 -,3720 f-'0459 .0054 ,1223 
9696 @ 149 1556.l 49~75 -9,96 1•5960 1,7504 -,5126 00533 .0111 el234 
9697 .151 1596e:.3 lOc.03 -9083 "8278 ., 15 76 .2641 -e0068 e0116 .0677 

ltST 23 RUN 101 
TP MACl'i Q ALPHA BE TA CNF(B/U CAF(BAi CPfHBAl CIHH BA) CYM(BA) CSF{BA) 

PA DEG DEG 
9688 If; 150 1583el 9e76 -9.79 11i 8334 00196 e2641 ""'@0067 ~0094 e0779 
9689 d50 158205 1 11016 -10.04 lel733 =c0373 e27ll e.0090 e0216 ., 054 6 
9690 &150 15ll6c5 19,95 -9 .. 95 1.5016 =e0124 .2012 1>0094 .0306 e0419 
9691 e; 150 1585c3 24@79 ... 9., 99 1*7377 =1.,0322 ,d.116 (; 0 0 68 ~0337 @0455 
9692 .,149 1565.,9 29e70 -9e97 2e0l95 =e0366 e0104 .,0047 e0374 4)0944 
9693 sl50 1573c3 341i 71 -10e09 2 e 14 07 -e0 1t26 e•e.l.616 e0094 110348 el435 
9694 el50 l:l68c2 3~.61 -9.92 2.2356 =,.0559 -.2958 li0220 • 0342 .1431 
9695 ,, 150 1567 .. 4 44.71 -10.08 2.3163 -.,0759 -.3720 .,0288 .0361 ., 122 3 
9696 .149 l~:i6(1;1 49. 7<.J -9.96 2 .. 3672 -.0872 -115128 .0259 110478 .1234 
9697 .151 15S6e3 10.03 -9.83 .8425 .0109 .2641 -.0087 00103 e0677 

, 
:,, 



JI 

NA:S11i LANGLEY 1 X 10 H1GH SPEED TUNNEL 

TEST 23 RUN 102 
TP i"lACl1 ',c,i AL i''·!A BETA Cl!SA) C!HSA} CPi'HSA} CRrHSA:l CYM!S,~l tSF(SJU 

?A DEG DEG 
9698 ., 15 l 1593,d 9 ... 78 •=19., 76 ~7497 ... 1497 ;;2067 00056 =t,0105 .. 2680 
9699 l ;: ~ 

Q, -1. d J, l60(i1 b2 ll1,,,8l; =19.,88 1410167 '&2'¼73 ,,2174 .,0273 :.0026 'ii 2323 
9700 {j.151 1594,,½ 19,,72 =19,,Bl L 3796 ~,4561 .,111 1.r &0330 @0164 /)2101 
9701 "150 1575,.,4 24" h -19-,69 1t.>5577 ;,, 6566 00970 e0326 "0227 .,2056 
9702 ~150 1579,d 2'),; 72 =,19~77 1,6617 0 8816 .,0102 00451 !)0220 e2492 
9703 ,,,150 1582,d 34ei55 0=19/)94 1~6993 l@ 09 3 3 =.i0719 »» 0555 .. 0210 6 2725 
9704 "150 1585;i8 390 55 -20~04 L, 6816 1v2991 =e2089 t0622 00162 03035 
9705 ., 14 8 l 541,, 3 44~59 -20.06 Lll6609 105226 -.3557 .. 0660 .0003 * 323 3 
9706 Ill 150 1586.,·, 47,,39 -19 .. 76 L,6202 le62tl3 -.3~~3 s0692 -.0033 .3090 
9707 e}150 15&1.,ft 1u~oB -l9G9ti ,,7620 "1417 .. 2082 e0061 =90101 "'2617 

JEST 23 RUN 102 
TP MACH :) ALPHA BETA CNF(BA) CAF(BA} CPfHBA) CRM(BA) CYM(BA) CSF(BA) 

PA DEG DEG 
9698 ,, 151 1593.3 9,, 7t3 =19,.76 .. 7643 00202 s2067 "007'S· ""e0094 e2680 
~699 ~1,1 1609s2 14titi4 ·=19~8fl Ld041 - .. 0367 ,.2174 ,,0258 .. 0095 1>2323 
9700 ., 151 159':;., 4 19072 =l9o81 1.@4525 =00361 el719 .,0255 00266 @2107 
9701 el50 l:;7:i94 24,, 78 -19989 1.,6903 -,,0550 ti0970 ,i0200 00343 412056 
9702 "150 1579~3 '2 1-1fl72 =19fj 77 1~8802 =®0581 .,0102 ~0283 g 04lti .,2492 
9703 9150 15d2u3 3l;,,55 -19.,94 2 ... 0197 -.,0632 - ... 0719 a0338 ,.041::17 32725 
9704 & l :i 0 l:io5;l>o 39055 -20,.,04 2"'1238 =$0692 = .. 2089 !)0377 ~0521 a3035 
9705 ,. 148 154le3 it4 ~ 5;;1 -zo~oo 2.,2517 ~-~0f-18 =a3557 .. 0468 ,.,0466 03233 
9 7{)6 e.150 1586.,7 ,,, 7 fJ 39 -19 .. 76 2a2953 =..,0901 - .. 3893 e0493 .,0487 '!I 3096 
9707 -, 150 15tiL,4 10,,0B -19@ 98 .,7750 .,0061 !)2082_ '10078 =gQQ88 .2617 



NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 103 
l'P MACH Q ALP>1A Bl:: TA Cl(Sid CD(S.Al CPM{SA) CRM(SAJ CYM(SA) CSf(SA) 

PA DEG DEG 
9710 e 1? 1 l:,97.,l e 04 -(J 01 =el206 el603 e:4371 ""@ 0094 11)0335 =ell36 
~711 {' 151 l596G~ 9(),95 -ti 03 .7053 cl771 "4844 =()0084 e0334 =eill34 
9712 0 151 1590e" 14.94 -.05 le0764 "2581 "4708 ""e0141 e 0339 ""@ 1139 
9713 cl52 1620.:<\ l 9., 56 -~03 1.2oee 114528 e 4134 e0018 ., 0309 =el077 
9714 el50 1583,,,6 24.,70 -"07 le 41 I3 ., 6 333 (!3064 =e0019 .0198 -.0655 
9715 e 14 8 1534.1 2-ie68 - .. 01 1., 6 3 38 .,9060 el917 -.0041 @0142 -003b5 
9716 G 151 1607.,d 34c54 -.01 1.6986 1®1140 ~0211 -e0046 00098 =00129 
9717 .. 150 157509 39 .. 65 -.05 1.6527 lc.2946 -e2254 - .. 0094 e0035 .0184 
9718 • 151 1594.,g 44.50 -. 05 1 .. 5480 lo4063 =.3476 - .. 0078 .. 0045 -.0048 
9719 t:149 1548.,7 50 .. 17 -ell 1. 48 39 1.6167 -114644 -.0021 .0056 .0053 
9720 • 151 1589.,5 .05 -.01 -.1110 el610 04375 -e0096 ., 0334 -ell47 

TEST 23 RUN 103 
TP MACH Q ALPrlA BE TA CNF(BA! CAHBtd CPfHBtd Cl:UH BA.) CYtH BA} CSf (Ud 

PA DEG DEG 
9710 ., 151 1597el • 04 -., 01 -(>1205 ~1603 .4371 -.0094 .0335 -.1136 
9711 ., 151 1596e9 r.;,, 95 -. 03 .7253 e0526 .4844 -~Olt;•l .. 0315 -&1134 
9712 g 151 1590,,4 14 .. 94 -. 05 l • 10 65 -.,0281 e4708 ""'e0223 .0291 ""'ell39 
9713 el52 1620@4 l 96 d6 -.., 03 le2907 e.0153 • 4134 -"0088 .,0297 -.1077 
9714 .. 150 1583.,6 24 .. 70 - .. 07 l • 54 68 - .. 0144 c3064 -.., 0100 .0112 ""oa0655 
9715 ,; 14 S 15 34., 1 21e6B -.01 1.8681 -e0219 .. 1917 -.0106 @0103 -.0365 
9716 ,d51 1607.,::i 34 • 54 -.01 2110310 -.0456 • 0271 - .. 0093 ., 0055 -.0129 
9717 • 150 1575.9 39. 6:i -.05 2.0986 - .. 0577 -.2254 -.0095 -.0034 .0184 
9718 d51 1594ei 44e50 .... 05 2e0398 -.0819 -. 3476 -.0087 -.0022 -.0048 
q719 Ill 14CJ 1548 .. 7 50.17 -. 11 2.1920 -.1040 -.4644 =60060 00015 • 005 3 
9720 .151 1589 .. 5 • 0 'j -.01 -.1169 .1611 .4375 -.0096 .0334 -.1147 

, 
" 



{-.1.£\ SA LANGLEY 
.., 

X 10 HIGr! SP~ED TU1'~MEl ' 
TEST 23 RUi"! 10 ;~ 

TP n H Q li.LPHA BE TA CU Si!.) CO {Sid J' \H $ :A j CiUHSAl CYMtS.r.,} CSF(SA\l ;,, 

p j!,, Oi:G DEG 
9721 ~150 1588,)£; 1)) 90 -~·4~95 c16995 J1764 9!1656 =$0023 40230 =00201 
9722 Jl5l 1597~6 .lLi,11.) -4,,, 96 l.,0600 02657 "4371 ""'il0010 ®0236 ... ., 0302 
•P23 1} 150 1587,d. 1,,. o 3 -4e96 l,;; 2 5 7/J 04754 a,4060 1>0154 .. 0273 -'!l 0521 
9724 "148 151,5"7 24093 =5., 15 lo462-3 ;,6730 02983 00157 e0244 =i!J 0109 
9725 o lt, 9 1551 d 29@83 =4.,99 le6693 " 9 3 2 1 .2116 .-,0105 .0216 .i03L13 
9126 "150 1580.,j 34'" 6!:S -4., 92 lia6766 1,,1047 .0245 00121 .0156 "0698 
9727 !I 150 1§72s9 39 .. 76 -5s, 04 1.6727 le3109 -.1845 .. 0122 .0004 G0865 
972B .151 1589d 44.45 -5.i i38 1.6263 le4687 -.3057 00112 -.0031 ., 0999 
i:>729 ~ 149 l 5 57" '1 50.26 -4e 83 le4966 le6293 -.4636 .ooeo -.0021. .,0782 
9730 6150 158bi,)•3 9. 72 =4,, 90 .7044 .. 1825 .4649 -.,0021 00231 - .. 0301 

TEST 23 RUN 104 
TP M t\C H J AL?HA BE TA CNF(BA) CAF(BA) CPM{!Hd CRM(BA) CYM(BA} CSF(BA) 

PA Di~ DEG 
9721 ,150 1588114 .::_;:e90 =4095 a7195 .. 0535 @4656 -110063 00223 -.0261 
9722 ,. 151 1597e6 14"' 70 -4e96 1e0927 - .. 0120 i\4371 -110069 ~0226 =.d)302 
97 ~: 3 ,, 150 1587"1 l'1,,d8 -4.96 103445 .0193 ;JI 4060 "0052 .. 0309 -.,0521 
97 2!, ,, 14& l:i45~7 2<t.,93 =5~ 15 1,.6097 - .. 0061 .2983 ;:,0040 .0287 -.~0109 
9725 ,) lli9 15'.iL,3 29,.88 =l.ic; 99 1.9117 ""')0235 02116 =00016 00240 • 03·~ 3 
9726 ~1so l5t;o,,s 34.,:ia -4,, 92 2., 00 73 =.,0455 .0245 00011 ,.0198 0 0698 
9727 ., 150 1572,,,9 39. 76 -5.,04 2el243 -00620 -.,1845 ,.0092 .0081 @0865 
9728 ,.151 1589,.3 44,.45 -50 88 2.1594 -,.0904 -.3057 .0102 .0056 00999 
9729 '~ 149 1557.;it; 501)26 =4., 83 2 .. 2096 - .. 1090 -.4636 ,.0067 • 0048 00782 
9730 ,.150 15ti8,i:l 9.72 -t,..,go • 7251 .. 0610 .4649_ -.0060 e0224 -.0307 



•xt. SA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

Ti:::ST 23 '< UN 105 
TP MACK J ALP~A. BE 'f A C US At CD(SAl CPM(Std C1HHSA) CYrHSAl CSFCStd 

PA DEG DEG 
9731 .,150 l'.:i80{9 9., 94. 4677 .,7227 .,, 18 74 e 494 2 =c0165 e>0409 =el834 
9732 G 15() 158ti.-7 l4e83 4e 77 le0342 e252Z e4844 =e0233 e0400 -=el849 
9733 ,. 151 l605e4 19.,67 4.,82 le 22 29 c4604 ll4z52- =e0146 e.0261 =el425 
9734 "15 2 1630.oZ 24,.6d 5o 01 1., 4130 e6338 ., 3221 -«0175 .,0201 -.1300 
973? ., l 50 15b4~9 29e8d 4e97 1.,6320 "89 8 5 eZ150 =e0160 410126 ""'@lHH 
9736 el50 1~83{)7 34 e t!4 4<1 78 1 .. 6903 lcl.174 =e0039 -.,0239 .,0052 =110807 
9737 .. 150 157:,e3 39&47 4e02 le6500 la2833 -.2180 -.0224 .0078 -.0530 
9738 .. 150 1585 .. 0 44 .. 82 5. 14 1.,5474 1€4211 -.,3893 =e0243 .. 0129 -. 058 0 
9739 el5l 1591.,8 50e2J 5,. 26 1115047 le6371 =.4588 -.CH71 e0137 -e0699 
9740 9151 1590.,3 10.,06 5.04 .7152 «1797 .4970 =e0166 .. 0409 -.1851 

TEST 23 RUN 105 
TP f';ACH J ALPrlA Bf TA CNF(BA} CAH Bid CPM(BA} CIHH BA) CY'1(8A) CSF(BA) 

PA Qt:"' ._,:i D f.G 
9731 .. 150 1580€09 ~e94 4"' 77 e7442 e0599 .4942 =,.oz:B c0375 -.., 183-4 
9732 ., 150 1588"7 1.4 C 83 4. 77 1 .. 0643 =.,0209 .,4844 -«,0327 .,0327 - .. 1849 
9733 ., 151 1.60~.4 19,. 61 4 .. 82 1e3065 e0220 e 4252 ...,GQ226 ~01Cu7 =e1425 
9134 e 15 2 1630~2 24e68 

'" 01 
1.,:.485 -00141 G,3221 =e0243 eOllO =el300 

9735 ,.150 1584e'1 2'1e3tl 4., 97 le8627 -.,0339 e2150 - .. 0202. ~0030 =fllHH 
9736 el50 158307 34ed4 4. 78 2 .. 0257 =e0487 -e0039 -. 02 26 -.,0094 -.,0807 
c.;737 .150 1575€13 3·-,.,47 4.02 2e0895 -.0581 -.2180 -.0223 -"0082 -.0530 
9738 .150 1585&J 44.82 5. 14 2.0993 -.0826 -. 3893 -.0263 ""t,0080 ..... 058 0 
9739 • 151 1591., .$ 5:).20 5. 26 2e22C9 - .. 1oe1 -.4588 -.0215 -e0044 -.0699 
9740 .. 151 1590Qti 10.08 5.04 • 73 56 .0517 .4970 -.0235 1t10374 -@ 1851 



MA SA LJiNGLiY 7 }( 10 HIGH SPEED TUNNEL 

TEST 23 RUN 106 
TP rlACH ,, ALPHA BETA I~ CL(SA} CD(SA) CPrHSld CRM(S.l\} CYM i SA) CSF!SA) 

PA OE.; D ~G 
9743 ,, 1:51 159fi,,6 f,}09 ,,ml> ()1 RJ0130 ,.()'i)ijl, "2567' =,:0180 ,.,!)313 =!j1148 
9744 ~ 151 1595,; 9 10"10 ,, 00 «9178 @1598 ,,2594 -30150 .,0363 - .. 1230 
9745 ,d'.JO 1570~2 15,., 03 ~Q 01 1~2<;81 .,2562 .~2221 ""'30159 ia0370 -,~1199 
9746 ,:, 150 1576;i9 19('18tl =,. 00 1.,3933 ~4833 al658 =dH)20 ,,,0.348 "'"01109 
q7,, 1 "150 157b'(\6 24094 ., 02 1~6047 070.30 ,, 0542 ="'0061 v0240 =@0680 
9748 ·j 149 15620'1 29 .. 79 ,, 02 l,:,8086 .. 9935 '";;0642 ~?,.0063 ,.0208 -$0415 
9749 :}152 1619•;)9 34~0''1 '° 01 1;;8471 i.2378 =,;2121 =0 00016 s 0173 ~-s0240 
9750 .. 150 1576~8 39~63 "02 L,792 11 l,-'1183 '""e4156 00023 00128 "'"'®0157 
'9151 ;:,149 15<tB@9 44.,76 ""',;; 00 Ldl312 1@5172 -~,, 5979 .,0029 @ 0135 =eOll;,8 
9752 ~ 1'+9 1559,.,:J. 50@25 ., oa 1,,,5582 1@7411 -ij) 6.303 e0069 e0124 -,,, 0162 
9753 ,,1.50 1576~~, " 10 -,, 01 ,, 0144 @0985 ot2:Hl3 =;;0179 s0313 =.,1128 

TEST 23 ~UN 106 
TP MACH Q AL?HA BE TA CNF{8A) CAf HHd CPtHBA) CRtHBA) CYM Hitd CSFUHd 

PA DEG D.~G 
9743 " 151 1598~6 ~o9 -eOl 1:10132 00933 ... 2567 ~·,,0180 !}0313 =01148 
9744 ~ 151 l:it:)5"9 10 .. 10 ,, 00 0 9316 =00036 .,2591t =90211 ;;0331 "-~01230 
97 lt 5 ,d50 1:JHh2 l5,i03 -~01 1.,2719 -!t,0762 .i2221 =l)0250 .. 0316 =;l\1199 
9'146 "150 1576~9 19~88 -000 11)4746 -.,0192 .,1658 =00137 ,,()321 "~;, 1109 
9747 1 ;: .,, 

" - JV 1578,,6 24 .. 94 3 02 l1;7~15 ""'@0392 (ij 05·42 =.,0156 00192 -~0680 
9748 31¾9 1562,g':f 2j,; 79 ., 02 2.0632 -<i0365 ~~;l\Q6t,i2 --,0158 a0149 -.,0415 
9749 ;; 152 1619~~1 34 ,j/ 84 .. 01 2 .. 2231 -.,0391 -&2121 ,~.,0112 ~0133 ""'>!>0240 
9750 .,'1,0 1576,,8 39063 ., 02 2..,2851 -;i0511 ='-14156 -.0064 .,0113 ""@0157 
9751 "I-'} 9 1548.;; "i4 !!I 76 -qi \JO 2 .. 2265 -@0712 •=o 59 79 -i.)0015 110116 -i\()148 
9752 ') 149 1559,.ll 50" 25 0 08 2 ~ 3 3:'JO =.,0846 -.,6803 """ 0051 ,.0132 '"~® Olo2 
9753 &150 15760"~ ,; 10 -<'1101 ,,,01<¼5 @0985 .i2563 =,,0179 ,,0313 "'°!1)1128 



NASA LANGLEY 1 X 10 HlGH SPEED TUNNEL 

TEST 23 RUN 107 
TP MA01 Q .AL PnA BE TA Cl{SAi CD(S/d CPf'HSA> CIHH SA} C YrH Std CSF (Sid 

PA DEG DEG 
9754 I!; 151 1602e5 lO()Qj -4,,95 c8940 e 15 78 sZ530 - .. 0085 e0256 - .. 02<t9 -

9755 .,150 1582,,7 l4e'i0 -5e03 102048 e2891 C 208 2 @0135 @ 0314 =~0461 
9756 ., 150 1587®3 19.,97 -4.95 l .. 4451 c5C77 .. 1647 .,0114 e0287 -.0476 
97'i7 e 149 l'i'i4s6 24.85 -5.09 1.6434 a.7285 e0501 .0100 .0212 -.0149 
9758 el49 156663 29e!:l6 -4 .. 76 le8231 .,9965 ..... 0487 .0068 .0269 11)0242 
97';)9 .. 151 1592.,7 34., 79 -4.95 le8453 1 .. 2306 -.2201 .,0174 .. 0213 110591 
9760 • 150 1578.6 39.51 -4.94 1.8010 1 .. 4154 -.3615 .0234 @0094 • 0588 
9761 .149 1560.3 44.68 -5.07 1.7092 le5870 -.5281 e0219 • 0066 .0594 
9762 • 150 1571..3 50,.Zo -4.93 1.5788 lc,7600 -.6779 .0221 1110016 110588 
9763 .150 157lh8 "• ?a -4.96 08430 .1460 e2533 -.0094 e0260 -.0405 

TEST 23 RUN 107 
TP rACH Q ALPHA BETA CNF ( BA> CAF{BA! CPM<BA) CRM(IUJ C'l'fHBA) CSF(BA) 

PA DEG DEG 
9754 "151 160205 l0e06 -4.95 .,9078 =c;0012 .2530 -.0128 e0238 ""'G0299 
9755 0150 l5t12©7 14ti~O -5.03 le2366 ""'e0305 @2082 e0050 .0339 =e0461 
9756 • 150 1587,,3 19$97 -4.95 1.,5316 =e0163 .1647 .,0010 e 0308 -e0476 
9757 "149 1~~4·00 24.,b5 -5. 09 le7974 -()0295 e0501 -00018 e 0291 -.0149 
9758 "149 1566 .. 3 2.:;., 8~ -4.76 2.0112 -e0434 .... 048 7 -.0075 002.67 e0242 
9759 0151 1592~7 34 e 79 -4 .. 95 2e2176 -e0421 -.2201 .0022 e0274 .0591 
9760 el5u 1578.6 39 .. 51 -4.94 2 • 29 00 -.0540 -.3615 e0121 e0221 e0568 
9761 .149 l560e3 44e63 -5. 07 2.3312 -.0732 -.5281 .0110 .0201 .0594 
9762 0 150 1571.,3 50.,26 -4.;, 3 2e3627 -.0890 -.6779 e0129 .. 0180 .0588 
9763 el50 1578.,,8 '1@ 78 -4.98 e8555 e0007 .2533 -c0137 e0240 ""e 040 5 

... 



,; " 

N!J..SA LJ\NGLEY 7 X :to HIGd SPEED TUNNEL 

TEST 23 RUN 108 
TP }U,CH ) 

"' AL Pf··Li\ Bfrt\ Cl{St,l -CD!SA) C~rHSA3 CfHH SA} CYrH S Jd «:St«SAJ 
PA !HG DEG 

9764 @150 15B4~9 9w 713 'h 98 ® 86 77 "14li4 ,.,25 52 =~0212 "'Ot,52 ""'el9b4 
9765 "150 1584" d 1L-'f 0 -36 5,, 0 7 1@2255 :')2534 0 ;:24li =,,0297 ,,04't5 =~1872 
9766 Gl51 1590<)7 19" 62 5,,, 12 lo3999 e4840 e; 168 5 -~0190 $0310 "'".a 11t4•lt 

9767 9 l? 0 1577,d 2 !i., 7 2 4,, 92 le6257 ¼-7170 :ll0641 -J') 0199 .. 0269 =,., 1366 
9768 <>i 1£19 1560i;9 29,) 57 'h 76 1"8057 u9611 =<!,0314 =c,0151 ~0222 =,,1391 
9769 "150 1574a7 34.,73 5,. 12 1 .. 8462 L,2306 -*2256 ·-.,0218 .. 0150 c•e 1106 
9770 D l :;i 0 1578,,l 39.,67 4,, 74 l"' 7900 1@4160 -,.4112 ""'@0166 @Cll 15 =o0'936 
9771 .il50 15 79 a) 0 44,,69 5., 18 lo6635 1,,5469 -~o 490 5 "

0 1:0011 ,,, 0229 =vl296 
9772 "151 l'.:l89" 5 50@ 2'.:i 4.., B7 L~ 5834 107659 -&6825 =00056 ;i0196 =110871 
9773 nl48 1546-,7 9,, 75 5o03 {18977 ,@1.515 s2583 -;)0220 -,0458 .,,.®2056 

TEST 23 RUN 108 
'i? MACH GJ ALPdA BE TA CNfiBA) CAH8A) CPM(iH) CRM{BA) CYtHBA) CSF tBA l 

PA DEG D tG 
976"1 ~ 150 158't•9 9., 73 4,. 98 .,8796 ·-*0051 "'255 2 -,~0286 @0409 =@1964 
9765 -.150 156<;~,j 14.~86 , .. 01 l.,Z•g9.5 ""'1))0693 ©2244 =,Olt92 ,.0354 "'~011812 
9166 ,,, 151 1590;)7 191102 5., 12 1<1>4811 -@0142 ., 168 5 -~0263 .. 0229 =@l44!t 
9767 "1 :, 0 1577 .. 1 2 l1 ~ 72 4,. 92 1., 7765 -.,0284 .,0641 -$0293 .0101 ""'© 136b 
9768 .d¼9 1560,.9 29,,57 4~ 78 2.;05 1t7 -00378 -0031'1· =.,,0241 i.0118 -01391 
9769 ~ 150 1574~7 34., 73 5~ 12 2,.2184 -.0403 -.2256 -s0269 .,0006 ""'@1106 
9770 ,150 1578"1 39~67 1h 74 2.;;;2818 -.,0526 ="'4112 =,,0239 110028 ''"fil 0936 
9771 ,~1:;,o 1579,)0 4,t, 69 5.,, HI 202705 e~©0103 =04905 -(10169 ., 0155 ~~!@1298 
9772 'a'l,51 1589@5 50" 25 4o87 Z.3702 -"0883 -s6825 -00187 .. 0082 -.,0871 
9773 " 148 1546,.7 9 ;i 75 s~ 03 ,, 9104 -~0021 @2583 =.,029¼ ~0415 -~2056 



NASA LANGLEY 7 )( 10 HIGii SPEEO TUNNcl 

TEST 23 RUN 109 
TP MACH w ALP.--iA fH: TA Cl(SA) CD(SA} CPM(SA) CfHHSA) CYrH SA) CSF(S/d 

PA DEG D tG 
9796 ,'150 151:37.,2 ., 09 =o 01 -.002~ o0b47 .2720 -.0042 .0216 -.0736 
9797 "150 157500 j.79 .. 01 .,8479 "12 53 .2676 -.0016 .0213 -.0721 
9798 .150 1585.,6 14,. 77 ., 02 lc24b9 .,2266 .2230 -.0049 e0l97 -@0677 
9799 .. l 'i 9 155~.4 19 .. 73 • 08 le3862 e4661 .1891 c0087 ~ 016!.it -.0673 
9800 0150 15d0"5 24.71 005 li.5955 .,6854 or0924 .0053 "'0113 -.0387 
9801 .151 1612.0 29.60 .12 1 .. 7597 ,,e;211 -.,0110 .,0042 00066 -e0229 
9802 .149 1559<)5 34.,69 .21 1.8559 1 .. 2125 -.2024 .0045 .0043 -@0152 
9803 "148 1536',d 3·.,. 69 -.01 le7893 1.3904 -.4366 .0013 .oooe .0126 
9804 e 14 7 1517.,9 44.74 -.10 l. 6864 1 .. 5417 -.6146 .ooos - .. 0005 ., 007 8 
9805 c; l 50 l579.i4 50.,40 .. 08 l • 58 70 le7427 -. 728 7 e0046 -,i0016 e0130 
9806 e153 16.37., 3 • 0 '-1 -.01 -.0008 ,,0848 .2693 -.0044 .. 0213 -.0652 

Tt5T 23 RUN 109 
TP MACH Q ALPHA BE TA CNF(e.A> CAHBA) CPM(BA) CRM(BAJ C nu BA) CSF(BA) 

PA DEG DEG 
9796 ., 150 1587@2 ffl 09 -.01 -.0024 .0847 .2120 ""e 0042 e0216 -.,0736 
9797 el50 l, 75" O i. 7-; eOl 0 e 5 69 -,.0201 e2676 =.0052 .,.0207 -.0721 
9796 el50 158~.,6 14.77 .02 1e26 54 =,,0993 .2230 -.0098 1101.76 -.0677 
9799 e 14 Cj l 5 55., 4 1:,.,73 • 08 1.,4622 - .. 0293 el891 e0025 .. 0169 -.0673 
9800 11150 15t!C¢'.? 24.71 • 05 1.,735c; =e044~ .. 0924 eOOOl .. 0125 -.0387 
9601 • 151 1612.;J 2-,., 60 • 12 1.9883 -.Oo24 -.0110 .0003 .0078 -.0229 
9802 .149 1559.5 34.69 .21 2 • 2161 -.0595 -.2024 .0012 e006l -.0152 
9803 el48 1536 .. 8 39.69 -.01 2.2648 -.0730 -.4366 .0005 .0015 • 0126 
9804 1114 7 1517.;,l 44., 7f.t -.10 2@2830 - .. 0920 -.6146 ~0009 f/0002 • 0078 
9805 .. 150 1579 0 't 50.40 • 08 2.3544 -.1119 -. 728 7 .. 0041 .0026 .0130 
9806 el53 1637,d .as -.01 -.0001 .0848 .2693 -.0045 .0213 -.0652 



J ' 

NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 
"PC~--¥ 
j ?..: ,:} 1 23 RUN 110 

jp MACH Q ALPHt\ BE lA Cl{SA~ COCSA} CPM(SA) CRlHS,U CYM(SA) CSF(SA) 
PA DEG D l:G 

9807 .~ 150 1576<?4 9.,, 96 4.,, 98 1i9030 01385 .. 2536. - .. 0083 .,0303 -111311 
9ti08 .,, 150 15871116 14 .. 70 50 08 1@2426 ., 2440 @2222 - .. 0223 e0271 -.1248 
9809 ,151 l '.Jfl7"' r., 19., 64 5,. 08 L, 3940 e463l; @1943 =.,0078 .,0110 ·=@096~/ 
91:llO .d50 l58lc.,3 2'1 .i c;,i 4,. 00 ls6234 .1021 e0878 =00065 .. 0101 1 ~00850 
9.Hll @ 150 158G,1 29a90 4 .. 86 l .. 7984 s9611 ~J.0172 =.0066 00048 =.1053 
9fi1&~ ;i; 151 15 9', ·~ o 3lt.ib5 5e 03 l,., 83 00 1 .. 1936 -0216tl =@0171 a0008 -.0764 
1#813 .. 149 1566.,4 390lt8 4.i 89 1.8056 L.3914 -c4129 -.0174 .0052 -.0615 
9814 ,. 151 1595 .. 7 l,4051 5,. lb le6514 le48lt4 -.6240 -.0110 .. 0082 .... 0488 
9815 .~ 150 1578119 t,9$99 4,i, 77 l c 5975 1@7297 =07077 -e0106 .0067 .... 0524 
9616 ., 151 1605,,0 ~8tl4 4.88 • 89 50 .1364 02549 -00074 .0306 =01491 

TEST 23 RUN 110 
IP MACH (J ALPrlA BE TA CNF(BA) CAF(BAl C~,-HBA) CRM(BA) CYM(BA) CSF(BA) 

?A Oi:G DEG 
9807 "150 1576.4 ~"' '-16 4,. 9B .9133 -,,0198 e2536 -~0134 .0284 -.1311 
9808 ,. 150 1587.6 1 ',., 70 5 .. 08 1~2640 -.,0794 c2222 -.0284 e 0205 -,d248 
9809 "151 1597.,4 19~6(1 5~ 08 L, 4686 =,:,0322 01943 =80131 v0134 =$0967 
9t:il0 Dl?O 1581 d 24.iSl 4000 1~7681 -.,0¾70 00878 =©0101 o006"t -~oaso 
9811 "150 1580,1 2 9" '1) 4,d:l6 2-,0382 -:a0634 -00172 -.0081 ., 0009 =.;1053 
9612 ~ 151 1594,i,6 34~65 s~ 03 2,,1841 - .. 0585 -.,2166 -.0145 -e0090 -.0784 
9813 "149 1566.,4 3;i,, 48 4/j 89 2~2783 -e0740 -e4129 -.0168 -.0070 -• Obl 5 
9B14 ,, 151 1595~7 4,,,.51 ;,. !6 2,,2182 - .. 0992 -@6240 - .. 0179 - .. 0061 -.0488 
9815 ,, 150 157ba9 lt•'.p" 9~ 4,~ 77 2"3519 -,., 1117 - .. 7077 ""90119 '""1' 0038 ""'!!i 052 1, 
9816 .. 1:51 160?;, '--1 9 11 d ,, 4,dH3 :a9051 -.0186 .2549 -s,0126 00288 -f,l 1491 



.USA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

itST 23 RUN 111 
TP MACH Q ALPdA BETA Cl(Sfd CDtSA) CPtHSA) CRM{SA) CYM(Sld CSFCSA) 

PA DEG DEG 
9817 el51 1607.,5 9,, 75 l0e05 € 8 858 .. 1370 c2 1i5l -.0139 ,, 0393 -.zzsg 
9818 el50 15J3 .. 0 l4e9d 9edl 1.2260 ,,2486 e2353 · -.0328 .0289 =el916 
9819 el50 1584,,Q l~ .. 91 9 .. 86 1•4277 "48 01 e2029 -11>0209 110149 -111522 
9820 el51 1596@7 24e63 9e95 l.6227 e6914 e0795 -.0231 "0105 -@1691 
9b2l el50 1589e0 21e65 g., 84 1,7896 e9 388 -e0057 -.0205 00066 -.1730 
9822 • 149 1567,d 34.86 9., 93 1.8737 le2215 - .. 1664 -.0283 -.0010 -.1698 
9823 el50 1580.9 39 • 59 9. 82 1•7976 1"3892 -.3529 -.0346 .0063 -el552 
9824 el:il 1596,.5 44 .. 67 9.91 l • 74 34 1.,5813 -.4793 -.0202 .0139 -.1637 
9825 .150 1576.,4 49.72 10.07 1,6486 le7645 ""6' 6278 -.0289 .0144 .... 1731 
9826 el50 1592611 9e6B 10. 01 .,8740 e 128 3 .2467 -.0132 .0388 -.2309 

TEST 23 RUN 111 
TP MACH Q ALPHA BETA CNF(BA) CAF(Btd CPtUBA) CRM(IH,) CYM(BAJ C SF( Bid 

PA DEG DEG 
9817 e 151 16070:i 9 e 75 10.05 .8962 ~.,0150 .2451 -.0203 e0364 -.2289 
9818 E:150 1583e0 14G9d 9. 81 le24A6 -e0768 .2353 - .. 0391 .0194 -.1918 
9819 .. 150 1584~0 19~91 9., 86 l1i5059 -.0346 ~2029 -110247 c0069 -,d522 
9820 .151 15 9ti ~ 7 24063 9., 95 l .. 76 32 ~..,0476 .. 0795 -.0253 _,~ 0001 -.1691 
9821 el50 1589.,J 29.65 9. 64 Ze0197 -,.0695 -.0057 -e.0211 -.0044 =a,1730 
9822 .149 1567.3 34.bo 9.93 2.2357 -$0687 -.1664 -.0221 -.0170 -.1698 
9823 el50 1580.9 3 'j • 5 'i 9e82 2.2106 -.0750 -.3529 -.0307 -.0172 -.1552 
9624 • 151 1596e'.5 44.67 9.91 2.3516 -.1011 -.4793 -.0298 -.0099 -.1631 
9825 • 15 0 15 76 .. 'i 49.72 10 .. 07 2.4120 -.1167 -<16278 -.0297 -eO127 -.1731 
9826 ., 150 1592.9 9 • d ti 10. 01 • 88 31 -.0235 .2467 -. 0196 .0359 -.2309 

t l 



Ni\ SA Lt\i"lGLEY ~, X 10 HIGH SPEED ru:-mEL 

TEST 23 RUN 112 
TP Mt\Cd fj AL P~lts BE TA CUSAj CD(SA) CPM{SAJ CfUHSA} CYM(Std CSf'tSA! 

PA (.H=.; DEG 
9827 0 15 2 1 6 l 4 ., 4 10., 70 =4@89 "9252 .,lli38 &2539 @0041 00107 G 0057 
~828 ·;. 150 15136,14 14,,,7'! =5,; 10 leo2204 02631 .. 2046 00188 .0134 =.,()Qt,2 
9829 al '5 0 1577.2 19075 =4e96 lo4U94 .,4742 .1959 .0214 o 0144 ,=.,0086 
9b30 .>150 1583~b 24,, 92 -4 .. 93 le6242 .. 7037 00824 s0221 00130 ,, 0048 
9g31 ,d50 1582~':i 2-J0 7C;, =4,,, 77 Ld3005 .9650 -.0053 .0112 .. 0125 ,,0430 
9832 "150 l57E.,8 3"h 72 -li., 94 108392 1,.2039 - .. 2065 .. 0235 .0112 ., 0756 
9833 ,150 1576.~2 39.,5.g -5~06 1©7910 1 .. 3773 -s3d72 e0237 ""'e0023 .0111 
9834 .. 151 159t,,,5 44 ~ 52 -4$82 1,,7436 1$5846 -.5635 .0211 -.0064 e0803 
9835 »150 1566112 49~90 =4e86 Le6lll le7398 -e6992 .0210 -.0106 • 0836 
9836 0150 1575,8 9,.,69 -5005 ,, fH 54 el307 .2646 t10023 "0109 ,,0015 

TES'f 23 RUN 112 
l? MACH Q ALPHA BE TA CNF{BA) CAHBA) CPM(BA) CRM03A) CYM(S.A) CSF HU J 

PA DE:G DEG 
9827 ,d52 1614,,4 10Q)70 =4"89 ., 93 58 =11\0304 ~2539 .,0020 4)0113 • 0057 
9828 )150 1586~4 14, 7d -5,.10 1@2412 -,.,0570 112046 .. 0148 a0l77 =.,00~2 
9329 "150 1577"'2 l:J ... ?5 =4,.96 l.,4867 -00299 01959 110153 ., 0208 ="0086 
9ti30 ii 15 0 158306 2 113 9z -40 93 1G7095 -@0461 .0824 "0146 eOZll 'l QQ',ij 
9831 ,d'.?0 15h2a5 2 h 75 =4e 77 2,i04Zl """;D0556 -.0053 00087 0 019'i ;i 0430 
4832 sl50 1576,.:, 34~72 -4.,94 2 !ii 19 74 -.0579 -.2065 .0129 .0226 .0756 
9833 al50 1576.,2 3:,$5d -:;i; 06 2@2579 -,,0798 -.3872 00197 e0133 .0111 
9834 ,. 151 1594,.5 .;i 11,, 52 =4. 82 2 .. 3542 =a092ti -.563~ !ii O 195 .0103 00803 
9835 .; 150 l 5 H6 '-' .2 49~90 =4.86 2 ... 3686 -.1117 -.69CJZ .0221 ,,0099 «0636 
9836 sl50 1575od ~,,69 =5'll 05 ®8553 ·-~0133 ~2646 ti0005 &0112 00015 



NASA LANGLEY 7 X 10 HIGH SPEED TUNf'.lEL 

TEST 23 RUN 113 
lP MACH :J Al?dA BE TA CL(SA} CD(StU CPM(SA) CRIHSA) CYMCSA) CSF (Sid 

PA DEG DEG 
9837 ll 151 1595e9 'ie90 -9.6? 08516 111374 •. 2449 e0092 @0002 el083 
9838 @150 158le4 141190 -10.,10 1.,1930 02661 112131 . .0322 e0089 e0826 
9839 el49 15 64 s 5 20.05 -8.97 1,,4326 e4888 .1915 .,0332 -.0138 ., 0393 
9840 0 1.5 0 15 8 7., '.> 24 .. 130 -9 .. 74 1 .. 6108 .,6886 e0!.396 e 0359 e0137 00568 
9841 e 150 1574@1 29.54 -10.06 le7729 e9404 -.0095 .0373 .. 0150 el021 
9842 .. 149 1568.3 34.74 -10.09 1.8111 1111710 -.1581 .0383 .0105 e1359 
9843 .1~0 1575ecl 39,.81 -9.81 1.7920 le3976 -.3692 .0399 -.0017 .1681 
9844 .150 1576.7 45.43 -10.03 1.7108 le5976 -.,5480 .0354 -.0135 .1768 
9845 • 150 1574.,3 49.76 -9.82 l.6201 1@7388 -.6533 .0348 -.0161 el755 
9846 el51 1612el 9 .. 99 ... g. 99 @ 8649 ~1379 e2461 .0096 .0002 el032 

TEST 23 RUN 113 
TP r4 AC H iJ ALl't-lA BETA CNF(BAl CAF(BAJ CPM(BA) CRM(BA) CYM(BA) CSF(BA) 

PA DEG DEG 
9837 .151 1595€9 9.,90 -9. 85 .8625 -,,0111 .2449 .. 0091 .0017 e 1083 
9838 el50 15&lc4 14.90 -10.10 1 .. 2213 "'"e0495 ct2131 .0289 .o 169 e0826 
9839 el49 1564.5 20.05 -e. 97 1.5133 -.,0319 111915 e0265 .0244 e0393 
9640 .150 15b7e5 24.80 -9 .. 74 1.7511 - .. 0505 • oeqo .0269 e0275 eO!t6B 
9841 ,d50 1574.,l 29.54 -10. 06 2.0061 - .. 0561 -.0095 .0250 60315 .1021 
9842 .149 1568 ... 3 34.74 -10.og 2.1555 -.0097 -.1581 .0255 • 0305 el359 
9843 "150 l!i75al 39.dl -9.81 2.2714 -.0738 -.3692 .0318 .0243 el687 
9844 .1~0 1576117 45.,43 -10.03 2e3387 -.0975 -.5480 .. 0345 .0158 .1768 
9845 .150 1574c;3 49e76 -9.82 2 • 3 7 39 -.1135 -.6533 .0348 e0162 .1755 
9846 .151 1612el 9.99 -9.99 .8757 - .. 0143 .2461 .0094 e0019 .1032 

• .. 'J 



NA SA LANGLEY 7 X 10 HIGH SPEED TUMNEl 

lfST 2 .3 RUN 114 
T? MACH ; ) 

½I ALPHA BE lA Cl.LStd CD{Std CPM{Std CRM{SA) CYIHSA) CSF(SiH 
PA !HG DEG 

½'847 av l~JO 1583n2 9~82 '=19e 75 ~ 7 t; 34 ,,1250 ,,2261 ,. 0183 =s,0194 $2951 
9848 ., 150 1579 .. 7 14 .. 96 -19 .. 83 lall2-4 ~2351 .,2030 00427 =Q,0065 e,2610 
()1149 ,.,150 1566;';6 19 .. 72 =19,,\13 L,3!364 ,,4306 ;;1579 .. 0495 00059 >J 22 1t 3 
9850 ,, 150 l58L6 24.,72 =19.,65 li;Sl,59 @6320 !')0918 :11 0 1, 66 100175 ., 1876 
9851 11150 1590-,7 29 a 59 -20;;04 1!ll6594 ;;i8647 ,s"Ol 77 e0642 00135 ;}2356 
·9852 o 151 1599a14 34 \11 65 =19"89 1!ll1102 l:i0808 =.,0861 .'40646 ,0116 "'2723 
9653 ., 151 1593;i2 39,.58 =•191J186 1.6803 lo2776 -.2183 .0671 .i 0043 $3082 
9854 @151 1603e8 44,,86 -19.,57 1,)6565 1~5157 ""e4252 ~0639 .,.,s0160 ®3433 
9855 ,t lli9 1570_,8 47 .. 36 ~~19 .. 72. 1@6099 L,5988 -~4561 e0649 ""@0204 "'3424 
9h56 "150 1584"'4 g,. 76 -19..,69 0 7 3 lt9 oll62 -, 2251 .0111 -.-0187 ®:28l~9 

TEST 23 RUN 114 
1'P MACH Q ALPr-lll. SE TA CNF(l3A) CAF(BA) C?M(BA) CRIHB,0 C't/HBA) CSf(BA) 

PA DEG DEG 
9847 5150 l 5 83 e 2 0,. 82 -19,, 75 ,,7538 -,,0036 "2261 ,.0214 =,:,0160 "2951 
9848 I> 150 Ei 79" 7 14 "96 -19~i33 1 .. 1354 -.,0600 02030 160429 s0048 02610 
9349 "150 1.58606 19 "'72 -19& 93 1.,4504 =,.0623 i; 1579 .,Ol146 .i0223 ;,,2243 
9850 ;;l:50 1581,,6 24" 72 =19,,65 1 .. 668, =00723 i;0918 .,0351 'l 03:;i4 .,1876 
9851 ., 150 1590~7 29 '-' 59 -20. QL~ le8700 '""'110676 -.0111 90492 ~0435 ®2356 
9852 cl 151 15940>·~ 34"65 =19,.$9 200214 -.,,0834 =00661 .-0465 -,0463 .,2723 
9853 Q 151 1593,,2 39,. 58 =19,.86 2"1091 -.0860 =02183 "'0489 ., 0461 "'3082 
9854 ~1,1 1603 .. tl 44.,86 -191!!57 2" 24 33 - .. 0940 -~4252 e0566 ,.0337 "34 3 3 
',jj!,5 ,. 149 15 7Ci., $ 471136 -l 9i; 72 2@2666 =.,1014 -~4561 a0590 "0339 .i3424 
9856 "150 1584(/)4 9 o 76 =19s69 ., 7439 -1)0101 -12251 , 0206 -~0154 @26119 



':>IA SA t ANGt EY 1 )( 10 HIGH SPEED TUNNEL 

TES'f 23 ?Ui\l 115 
Tl' MACH Q ALPHA BETA Cl(SAJ CD( StU CPM(S1U CfPHSld CY!1CS,O CSF«S1U 

PA OF.G DEG 
9<359 @151 1602.,4 c04 -,, 01 - e 13 72 el798 c,4605 -e0037 .., 0213 ""e 05g 2 
9860 .. 150 1577.,Z .:; "'91 - .. 07 ,,6760 C 18 72 " 5 1 3 9 - .. 0021 .. 0206 =,.,0564 
9861 "149 1567.,0 l5cOiJ -e J6 1 .. 0453 ,.2727 <'/J 5018 -.0064 e0l94 -.,0568 
9862 ,, 150 1584,.7 20.,02 - .. 06 1..1821 c4524 ,,4636 .,0079 e0160 -" 054 3 
9663 ,.150 1587.,1 24 .. 73 -.09 1.,3886 @6431 e3625 e0046 .0097 ""'{I 0303 
9864 ,i-150 l574e6 29.,77 -., Od 1., 5896 ., 89 23 ,. 2614 • 0038 f/0064 - .. 0161 
9865 ol50 1583"1 .34®88 -olO 1®6348 lcl053 G 058 7 r..0024 e0040 G,0006 
9866 .,150 15138€,7 39e72 -l'i 07 le7901 1c2599 =1,1270 e0005 e0003 @0122 
9867 el50 1572e? 44 • 71 - .. 05 1.4773 le3683 -.,2406 .,0004 -.0005 .. 0039 
9868 el49 156Ye9 50.,34 .04 104186 1.,5555 - .. 3391 e0031 - .. 0006 .,0126 
9o69 ,;150 15d5ci2 @02 ..... 0 l - .. 1333 @1193 e455(; -.0033 .0215 =11. 0666 

TEST 23 f<.UN 115 
l'P MACH :;} JILPKA BETA CNF{BA! CAHBAi CPM{BAl CIUH BAJ .CYM(BA) CSFUU) 

PA DEG DEG 
9859 "151 1602.4 ., 04 - .. 01 -"1371 eol799 04605 =.,0031 e0213 =-,0592 
9860 G 150 157702 ¥0'111 =e.01 e69!H e06el e5139 -00056 .,0200 -e0564 
9861 <>149 1 '.;167., 0 l'.:ieOO -.06 le0603 =©0072 e5016 -c:,0112 .,0111 -.0568 
9862 "'1,0 l584e7 20.02 -,. 06 1.2655 .,0204 @4636 e0019 c0177 =11; 0543 
9863 C 150 15b7el 24" 73 -.J9 1.5302 e0033 • 3625 1110001 .. 0108 -00303 
9864 e 150 1574.,6 2'-1" 7 7 -.08 1 .. 8229 -e0147 i:2614 .. 0001 .. 0074 -.0161 
9865 el50 1583d 34 .. 138 -.10 1•97 32 -e02 63 .0587 ""e0003 .0046 e0006 
9b66 ., 15 0 158tl.,7 3'1G72 -.01 2.0282 -.,0471 -.1270 .,0002 .. 0005 .. 0122 
9b67 e 150 1572 .. 7 44 ® 71 -.05 2.0125 -00667 -.2406 e0006 -.0001 .0039 
9b68 • 14 9 1569.9 50.34 • 04 201029 -$0994 =e.3391 e0025 .,0020 .0126 
9869 .150 1585@2 .oz -.01 - .. 1332 .,1793 "4558 -.0033 .0215 -.0606 

•. • 't 



•. ,I. 

Ni\SA LANGLEY 7 X 10 M1GH SPEED TUNNEL 

!EST 23 RUd ' 1 , L.O 
TP MACM ,, AL,;HA BE TA Cl(SA} CO(SAJ CPfHSAb CRrHSA} CYiHSAi CSF(Sld ~, 

PA DEG DEG 
9870 ,, 150 15,n~o 9®32 5,. 17 !!6790 ~1892 © 508 5 ""'®0117 ~0286 =,}1277 
9o71 s 151 1600.,4 14 .. 69 4,.97 L, 0055 .. 2:123 .5222 -.,0158 .. 0270 -1il175 
987?. -a 150 15 iJ 5" (t 19~ B 4s92 1Ql996 ., 4663 .,4337 -.,0083 e0llt2 ~e0901 
9673 ·~ 1 Lt C) 1570,,:2 2~ 9 7i2 4 ,. 11 7 1~4091 ~6524 .-,3721 -~0101 .,.0087 =110:859 
9874 ., 150 1584.,8 ?9.66 5 Q 16 le59l9 .8885 8 2861 -110102 e0032 -,.01,~}2 
9875 • i.50 158t,~o 34~ tU 4~82 le.6382 l,d027 ~0663 -e0166 ""'@0001 =e0135 
9ti16 ,, 150 15&5@2 39,.66 4@., e 1s6070 1 .. 2656 -.,1077 -80160 .. 0052 =· 062 7 
9877 ,, 150 l585a8 44.,65 5 .. 06 1"'4615 le3362 -$2599 -110177 ~0090 -,0471 
9878 "'14 9 1571.,4 5U .. 07 t.,.I,) 93 le4398 1~5645 -@3255 -e0102 e0077 -~0579 
9879 ~ 1·4 B 154100 ~" 69 5ol2 ,, 6 772 ,.1901 "508 0 =.i01l't .0285 -(11398 

TEST 23 RU>J 116 
TP M t\C H :1 ALPdA Bt: TA CNF(8A) CAF(BA) CPMUHU CRrH BA} CYMP3Al CSF(8AJ 

PA DEG DEG 
9870 ,d::iO 1591.,0 Y.,82 5., l 7 ~ 1013 ~0706 ,., 5085 -~0164 -,0262 =q,1271 
9871 d51 l60C,4 l'te6-1 4" 97 11110366 =,.0108 ,.,5222 -.0221 ,, 0221 ~~.1115 
9d72 ,,150 1 5 a :S ~ ', 1~~93 4 ,;i., 

~ , '- 1,.2867 .,0295 @4837 -,,0126 .i0105 =;;0901 
9873 * 14 9 l 5 70 "2 2<t~7:i 4,- 77 1,.5~)28 1100H: ijJ 3721 --i O l'.Vi (jj0034 =,,0859 
9874 ,. 150 1584~8 29,. 68 5~ 16 1 .. 8230 -,,0162 ., zr:161 -@0104 -~0023 -e0882 
'fo 75 "150 1584.,0 341Jb3 4,a 82 L,9745 =1i0303 @0663 =0 .,0136 ''-,;0096 -111 0735 
9876 ,.150 1 5 8 ? " 2 39.,66 4., ge 2., 0449 -1110513 -.,1077 =00157 -.,0062 -~0627 
'H:311 $150 l5d5.8 44,.6:1 5 .. 06 L, 9787 -00776 -.2599 -a0189 -~0061 - .. 0471 
9878 ;o 149 1571.4 50e07 ,,., 93 2 .. 12 38 -,,0996 ""'03255 -s012't - .. 0029 -,,,0579 
9b79 o 11t b 1541 0 ;,,;;0-/ 5,, 12 ,6995 00733 115080 -e0l60 .0262 -.,139B 



NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

TEST 23 RUN 117 
TP MAC li Q ALF' {b, BE r A Cl(SAl CD(Std CPM(S1U CR:1CStd CYM(S,U CSF{S1U 

FA OtG Di:G 
9880 "'151 1593c6- 10.,02 9,, 77 117088 cl998 c4928 =tt0187 e0345 =e2012 
9881 el:H l606e6 14.7!S 10.03 l,, 006·7 c2800 e5236 =G/0349 C 0254 =@1651 
9682 .150 158409 19,,92 9.94 102049 e4614 • 4935 =00219 e,0106 -@ 1344 
9883 01::ll 1600c4 24e77 9o99 1.4213 ii6623 ii3796 -f/0257 .,0064 -.1425 
9864 (i 149 1563,,:, 2-7., 69 g,. 78 le5818 08873 11298 7 -.0238 (1,0040 -.1579 
9885 11149 1570«6 34., 0'.J 9,, 75 lo66C3 1,d.124 .J.262 -.0274 -.0018 -.1603 
9686 el50 1579 .. 7 39e ;;16 9. 95 106315 1,2786 -e0374 -~0329 .0042 -Ill 155 3 
9887 • 150 15!He7 44 .. 77 9. 71 1.5777 1.,4520 -til511 - .. 0260 ,.0129 -.1613 
9888 .150 1583 .. l 491i 65 10.00 1.5261 1~6235 -.2748 -.0248 .0150 -.1823 
9889 e 149 1568.5 9.92 9.86 .. 7076 02002 04907 -.0193 E,0347 ""'e2108 

TEST 23 RUN 117 
TP M/~CH ,~ 

I::! ALPHA BE TA CNF(BAt. CAF ( Bid CPtH BA l CRM{BAt Clt'tHBA? CSf UU I 
PA DEG DEG 

9880 el51 1593.,o 10e02 9.77 ., 7327 c:0734 ~4928 ""-'€;0244 e0307 =e2072 
9881 0151 1606ed 14e 76 10 .. 03 1 .. 0467 ,-0134 e5236 =.,0402 e0157 =cl85l 
9882 e 150 1584,:,9 1g.,9z 9e94 1.,2900 c0231 (Q 4935 ="0242 e0025 -~1344 
9883 • 1 ~ l l600c4 24~77 9., 99 le5681 e0060 .3796 -.0261 -.,0049 -.142 5 
9884 .. 149 l563e5 Z'J .. 69 9. 78 1.8136 -.0128 • 298 7 -.,0221 -.0083 -.1579 
9685 ol49 l 5 70" ") 34e8? 9s75 1 .. 9982 -.,0359 .1262 -.0215 -e OJ. 71 ""@1603 
9886 .150 1579.7 3~e:J6 9.95 2.0767 =00571 -('0374 -e,0281 -q,0177 -.1553 
9887 • 150 1581.7 4'te77 9. 71 2el426 -.0805 -.,1511 -.0275 -.0091 -.1613 
9b88 el50 15tB.l 49.65 10. 00 2.2253 -ell20 -.2748 -.0275 -.0092 -.1823 
9889 ,d49 1568.5 9@92 9,66 .7315 .0753 e4907 -.0250 • 0308 -.2108 

" 1 



TtST ~ 23 
TP Mi\CH 

9890 
9691 
91392 
9d93 
98 Cjt, 

9895 
9fl96 
9897 
9898 
9899 

TP 

9890 
9891 

9f.< 9lt 

i) d 9 5 

9iJ 96 
9897 
9898 
9 (l 99 

23 

ol50 
;,l.50 
"lSO 
sol lt 9 
1i 151 
0 151 
-a 150 
"'150 
'~ 150 

, 1.5 0 
,150 
., 150 
f• 1<;9 
;.151 
:; 151 
,, 150 
s150 
;; 150 
al51 

15771i3 
.150203 
15UO .. i> 
157L.:1 
1605~3 
1:;99~j 

15a3~a 
15 7::1 ci 6 

fJ 

L5T/.~3 
156,:~3 
l5b0,B6 
1571,'..i 
160;;;,.3 
1::i<Jg*5 
157(;.,2 
l~,itl3.,,8 
l575t6 
1607f,d 

R!JN 118 
AtPHJ\ 

DEG 
10;J 02 
', I •~"/ •· 

l.. :.s; -~ i ·,7 

1:i,,1Jd 

3 1,~6,:, 
3 1@ 56 
L,t;,53 
50~lt) 

t<UM 11-8 
ALPHA 

DEG 
1.0,,02 
1~079 
l9;8b 
2'h 57 
2 'J; "J 7 L, 
34@64 
)r.J-,56 

'°/~q 53 
50~10 

DEG 
n~i.108{ 

~, ';i., 09 
d.,,. f:l3 
cs.>5.j 02 
"'°l.}[j 60 

""th 67 
=5ot :u 
,~5~ 16 
'A4.., 76 

Bf: TA 
DEG 

-=4@ 57 
=5se 09 
-4,, 83 
~·5, 02 
,-4,, 60 

~- <t,, 8 7 
,,~,~13 
-5~16 
~·'40 76 

"6702 
l,, 0179 
l>)r.:122 
L. 3997 
L)6021 
1,,6517 
1 ~ 5 1)91 
1"5562 
1,4671 

,)6732 

CNf ·I SA) ~ 

~ 6927 
l"05tv 1t 

1 " 2999 
L 0 'i409 

·1 ,. " 33 71 
l ·" 9872. 
200257 
2 " 1081 
'.) 
£.. ~ 162;; 

"'6958 

·11-BBO 
02754 

~8992 
1,,1052 
L,24t,9 
1,.4;✓,1,2 

L,592l, 
1d890 

CAF « '• BA} 

"0686 
,,0064 
,0299 
"'0039 

-~0138 
=,,029t 
-~0568 
~''90759 
-,, 1070 

.. o 95 

7 X 10 HIGH SPEED TUNNEL 

,;5057. 
,;, 1189 s 
{!'167() 
;;]{07 

,.2927 
., 09813 

-;;0762 
";;:2 3 8 

- .. 3380 
;;5057 

C PIH 8 A ) 

@505'7 
\) t,B9 5 
,, 1t6 70 
., 3707 
,i, 2927 
a098S 

"'~\\) 0762 
~~"2238 
-~ 3380 

,i 5057 

@0057 
,,0095 
,,02(Fr 
,,0216 
,,0167 
@0205 
,.0202 
~0184 
,,0112 
~0051 

CRMffrt,l· 

on·:i, ·,,vJO 

.:,0063 
"0139 
00JJi;, 

" 0071 
• 0116 
.,0172 
s0174 
*01 85 
<ii 0031 

"0112 
•aOlJ.3 
.. 0154 
,0151 
~0148 
u0092 

-/J0026 
=.i0061 
=;,0098 

,30115 

C 'Ui t BA j 

10120 
,,0133 
f3 021 li 
'!) 0227 
cl 0211 
,;; 0192 
;:, o 1 oa 
" 0085 
;;0069 
~0122 

·;;Cl?~'il 
.~0173 

-~0062 

.(l37b 
'.) 0768 
.,0816 
,;,0~67 
i9 0950 
.:>0162 

CSf H\A j 

,'§0241 
t.0173 

n:-,;::. 0062 
·'ii 0087 
,; 0376 
$0768 
f(IOEH6 

0967 
"'oq50 

" 016Z 



NASA l.ANGlt:'i 1 :( 10 HIGH SPEED TUNNEL 

TEST 23 RUN 119 
TP MACH Q ALPHA BETA CU Std CDCSA! CPrHSA) CR1H SA) CVtHSA> CSF«Si6,l 

PA DEG DEG 
9900 cl50 1592~3 10101 -9.99 G 6628 el86'!· r.,4693 e 0121 e0018 i;l064 
9901 • 150 1561 .. 7 15 .. 07 -'1e90 .,9927 ei 3012 a't782 e0296 .011& .0735 
9902 0151 1593.,9 19®95 -9 .. 74 1.2145 ., (1624 "458 0 .. 0315 .. 0177 ., 048 3 
9903 .151 1596<'~ 24.82 -9.90 1 .. 4176 Iii 6 564 e3737 e0350 i.0175 e0585 
9904 el50 159le6 29.73 -9.67 L, 5714 .,8826 e2gz4 .0349 .. 0173 .0930 
9905 "l~O 1587cl 34 .. 71 -9.87 106141 1()0600 .1020 .0346 c0117 .1471 
9906 el50 1592eti 39,.53 -10003 le6378 1 .. 2762 =GQ8Q2 e0363 =..i 0007 ~1738 
9907 .,150 1578 .. 4 44 .. 71:) -9.93 1 .. 5684 1 .. 4243 -.,2077 .. 0298 -.0102 .1814 
9908 Gl50 1589.,7 49~65 -9.95 l • 4919 1.5811 -.3295 .. 0285 -.,0155 «1903 
9909 e 150 1582~0 'h94 -9.74 .6763 .1932 .4765 .. 0117 e0015 .1291 

TEST 23 RU~J 119 
TP f'IACH Q ALPHA BETA CNF(BA) CAF(Btd CPMCB1U CRM(BU CYM(BA) CSF(BA) 

PA DEG DEG 
9900 • 150 1592@3 10~01 -9 .. 99 e6851 e0683 e4693 1.0116 .. 0039 .1064 
9901 ® l 5 0 1!Hilo7 15~07 -<;,., '10 l • 0369 e032e (;4782 .,0255 ~0190 .,0735 
9902 ,d51 1593.,9 19.9:i -9.74 1 .. 2994 ~0203 ,.4580 .,0235 .. 0273 .,0483 
9903 c;, 151 15 96 ~ '.J 24.82 -9.90 1 .. 5622 .. 0006 .,3737 .. 0244 .0306 • 058 5 
9904 ,.150 1591.,b 29 .. 73 -9., 67 1118022 -.0130 .2924 .021?' .. 032 11 ~0930 
9905 • 15 0 1587el 34 .. 71 -9.d7 1 <!J 9419 -.0314 .. 1020 "0217 .0293 .1471 
9906 • 150 159Ze8 39.53 -10.03 2.0755 -~0582 -.0302 e0285 e0226 .1738 
9907 el50 1~nijll4 44.75 -9c93 2.1166 - .. 0924 -.2077 e0284 .. 0137 .1814 
9908 • 150 15tl9e7 49 .. 65 -9.95 2111709 - .. 1132 -,3295 .0302 110117 .1903 
9909 • 150 1582.0 1094 -9.74 e6995 ~0736 .4765 .0112 .0035 elZ91 

1 . , 



9910 
911 

9 9 l 3 

gr.715 

9916 
9-917 

9919 

lEST 
TO 
l,. 

{) 910 
9911 

9913 
991~ 
9915 
9916 
99.17 
9916 
9919 

23 

:, 150 
Cl j_ j CJ 
,150 

0150 
1151 
,150 

, 150 

,, 15 0 
~1so 
;-) 1 :S1 0 
.J l lt9 

d50 
Dl.50 
"149 
,, 150 

J. 5 c;-!; . . ;J .1 
l:~d7.jd 

1580;:) b 
1603,.)2 
1577.,6 

1571.1B 

l57!t,)9 
15,:SG\,iil 
15d1,d 
1568~':i 
15801)6 
1603~2 
l':J 77 iii 6 
157e0J 
1571.d 
1586,,lt 

RU•~ 120 

9 ,:, 6 7 
1(t,~f)2 
l ·J :] 6}~1 
z,~,,9 11 

::h ,, 76 
3'1~ 57 

liJ~2_7 

9,, 79 

ti.UN 120 
-f1LPHA 

DEG 
q " 6 7 

1 1-;,. 82 
1 • d 60 
2f;,~9L, 
2 ;lei .::;;J 
34,,76 
39,;;;7 
44@?3 
47@27 

01 Ci 79 

DEG 
=·19 .. 72 

""19,., 73 
·=19,,79 
=•19Q 5>3 
•=19~ '.j:, 

=19"71 
•=·19,, 73 

BE: TA 
0 EG 

=19®72. 
=19,,52 
~19335 
=19,,70 
-19"' 7 3 
=19~7':) 
·=19":53 
•=19@95 
-19,,71 
=19073 

~5737 
~91{}3 

1.219!:2 
ls3Bl7 
li,l~733 
1 ~ 5 t;- 5 'I 
l ,, .5t,,r:3 
1-~536-l::, 
L, '.?O 50 

"58[6 

g 5 9lisi, 

.9530 
L,267.2 

lc,662•~ 
l,,85i;2 
1., 9518 
2;;0600 
2,,0967 

,,6096 

.~6318 
eH130 

L,0249 
L, 1 '904 
lv 37·56 
L 46L;l 

olflt.3 

,,0727 
,s,0118 
B0029 

=,.0098 
=&0295 
••<·•,;Q391 
=•,,0687 
•=g0968 
-,.1121 

.i 071 7 

. ,. 

7 X 10 HIGH SPEED TUNNEL 

.j 1v2.t:d'9 
:JJ 1r 1t 3 B 
,,i,2<;li 

@ 357 1? 
?7A?.._ ,, ,,_, i,ii;; 

,.1911 
~021 1i 

-,,1606 
e~,)2330 

,, ·½25 :t:l 

., 3574 
c2706 
ll 1911 
$0274 

="'1606 
- .. 2330 

@4258 

"0219 

20438 
0 0 t, 21 
~G5b0 
:)062it 
.,,0610 
"0519 

-;) 02 41 
8038B 

ei0288 
o039 1t 

., 0432 
i0428 
,i{)491 
~ 0504 
.. 0247 

i; OOB6 
&0223 
~0.183 
-:~Oll}l 

~
0 a0111 
=si0188 

·=,,DlOfJ 
:i0063 
~ 0229 
;;0360 
_, 0 il3fj 
,.,O,t71 
ao,:,,,io 
~0326 
,, 0269 

-00106 

.i) 2211 
;;1956 
"2318 
"28i11 

315'9 
1, 3 5 
~ 3557 
,,1 2tHl 2 

'1' 9 ,~ :) ,.,_tJ:J,_ 
'I) 2541 
@2211 
sil956 
., 2318 
.,,2&t,l 
"'3159 
,,3625 
·~35:.i7 
~2ea2 



NASA LANGLEY 1 X 10 MIGH SPEED TUNNEL 

TEST 23 R ur~ 121 
TP MACH Q ALPHA BE TA Cl{Std CD(Std C PtH S ,U CRM(Sld CYM{SA! CSF(SA> 

PA DEG DEG 
9933 " 15 l 1597,,5 e05 ., 03 .0136 e 1137 .. 2543 -.,0106 =.,0538 @ 1530 
9934 ., 151 1599.,6 ~" 97 • 05 .,9031 c:1692 ~2576 =·,.0254 -.,, 0490 II) 1533 
9935 cl50 1580.,9 1'1,; 96 « 03 1 .. 4122 05067 el713 -60241 ~ .. 0292 .,,1110 
9936 el50 1577 ,::1 14" 98 .05 1., 2497 e2855 el994 =00331 ""'110433 ®1457 
9937 f) 149 1570e2 24~91 e 02 l"' 6013 ¢7096 .0894 -.0229 =r,0121 (;0761 
9938 • 149 15 64" g 2...;,,e;.;, ., 03 1.7857 e9863 =€-0285 -.,0183 -.0022 ,., 0516 
9939 .. 151 1593e2 34062 -.oo le6196 1.,1977 = .. 1482 -.0082 s0069 ,i,1)249 

9940 .149 1567e5 39.80 .01 le7453 le3878 -.3628 .. 0001 .0141 -.0094 
994 l "151 1592.,4 44 .. 69 ., 02 1,.6122 105068 -.5294 .. 0000 .0138 -.,0054 
9942 "150 158308 50 .. 48 ,, 09 le,5742 1«7741 ""'I!' 5476 "0203 f,0202 =e0616 
9943 e 150 1589.,1 .. 08 ., 03 "0157 "1139 e2529 -.0101 -.0540 .1661 

TEST 23 RJN 121 
TP MACH Q ALPHA 81: TA CNF(SA! CAF{Bld CPM(BA) CRM(BA) CYfH BA) CSF{SA) 

PA Df::G DEG 
9933 o 1 :i l 1597e5 e 08 .,03 ., 0138 el137 ~2543 ""e0105 =@0538 \l} 1530 
9934 ,d51 1599@6 9,. ~7 • 05 • 9188 ., 0103 I;< 2576 - .. 0166 =1'!0526 el533 
9935 el50 1500.,9 19 • 96 ., 03 lc5004 =.,0058 CJ 1713 =11;0126 -1'!0357 01110 
9936 ~ 15 0 1577c;l l't,.9.1 .. 05 le2810 -.,0473 a 1994 -.:0208 -ts0504 .1~57 
9937 • 14 9 1570.,2 24e9l .. 02 1 e 7512 =@0309 .,QS9!i ~e,0157 -.0206 .. 0761 
9938 ,. l '19 15 64., 9 29 .. 69 ,. 03 2.0397 =e0350 -.0285 -.0147 - .. 0110 e0516 
9939 ., 151 1593,.2 34. 02 -.oo 2 e 1779 =e0482 -.148 2 = .. 0107 eOOlO e 0249 
9940 ,. 149 1567,.'.i 3'-1., 80 "01 2.2292 -.,0511 -.3628 -.,0085 .. 0113 -.0094 
9941 • 151 1592r,4 44.,69 • 02 2.2058 -@0625 -.5294 -.,0096 .0098 =@0054 
9942 sil50 l583e.8 50.48 • 09 2e3703 -e0854 -115476 -.0021 .,0285 =.0616 
9943 el50 l5t39.,l ,. o;:i G 03 e 0159 cill39 e2529 - .. 0100 -e0540 .1661 

. ' 



TEST 
TP 

,;)(} 4 t• 

9 9 t, 5 
9946 
9947 
9948 
9 9 if 9 
9950 
99 ::il 
9952 
9953 

TEST 

9 9 li '1 
99,:,5 
9946 
9947 
994b 
9949 
9950 
9951 
9952 
9953 

23 

23 

il !\CH 

a 15 1, 
.,1'.;;;0 

;,i 150 
"15 0 
"150 

"'150 
;149 
d51 

!;) l :- l 
"'151 
,150 
d50 
al50 
~150 
cil 1 !,; 9 
·• 15 0 
"149 
,, 151 

(J 

p ,t\ 
1595~!:' 
l :/-J3"' 
lSBL,B 
1579~4 
1589,,d 
1575,.9 

1579,·) 
1552,,,6 
1592 "2 

.L ';, d lad 
151°90'1 
1589,;tJ 
1575j,<;, 
1566~9 
l:i79 .. 9 
1552,6 
1592~2 

RUN 122 

DEG 
·L, 07 

14@ 7'j 
19~72 
2 1,,:;73 
29.96 
34.60 
3 ;;,, 61 
44,, 91 
5J~2¼ 

:..; ,. d 4 

RUl'>i 122 
ALPHA 

~H:G 
9&97 

1•ta 75 
19,, 72 

29 a '10 
34 ~ 60 
3~.61 
C)'h9l 
50,., 2 1-t 

9.,84 

DEG 
., 0 9 3 

5~ 0 7 
v. ~ 9 6 
4,, U3 
5,, 21 
i;" 90 
l,:, 81 
4" '.:l tt 
5., 05 
4~ 9 2 

8t: TA 
OEG 

4,93 
5,07 
l-;~ 96 
'h dfl 
s~ 21 
4.i 90 
1h ~ l 
4;; i:14 
5$ 05 
4~ CJ 2 

~ 89 ,2 
1,2125 
1,.3920 
l@Y0:n 
1,, 7735 
t~B053 
li758-'; 
1)632£, 
l 115716 

~8654 

., 910'; 
1 .. 2381 
l.) l, 7 71., 
11.974)!:; 
2,0251 
2 ,, 1693 
202327 
2~2399 
2'!/13577 

,, 8793 

,,1658 
o 2 515 
.. 4950 
@7134 
/@978£, 

1!!)2033 
1,~3772 
la'.i3?1 
1@ 7592. 

'31559 

.. 008 2 
-{>0597 
='/) 00 38 
-00185 
=,,0381 
,M,,0348 
\~"'0602 
- .. 0654 
-~Of.31 

,.,OC5i3 

,, .L 

7 X 10 HIGH SPEED TUNNEL 

,,2647 
,;,£'.:390 
«11ar'.n 
"093 Z 
'£10163 

'"'aldlO 
m@3f,53 
,~~ '" 5 ", 2 9 
=a5198 

.,2663 

"26l,7 
@2390 
01892 
00932 
,,QH13 

=•olblO 
,~,,,3453 

-.5429 
=3519!:l 

02663 

=.)()321 
=,,Ot,37 
=.i03B5 
-,,0370 
-~0316 
"-~30264 
~~;;0190 
=,,0151 

0 004 1, 

=.,OJltt 

=,,,0249 
-.,0380 
""';}0272 
-.0281 
=,,0234 
•~,,c2s3 
=.0263 
=90263 
-~0195 
=.,OZ.43 

=3 ',) 0383 
c,,,0357 
-,i,0267 
=;;0131 
=00078 

t10063 

,!J oz 21 
!!0290 

=.,0391 

=,80432 
-=,,,0469 
""'e03Sl 
=-,,0274 

"0020 
,.0050 
~0219 

--~0439 

~0657 
,.0114 

'~'@ 0190 
""® 065 9 
-v {)796 
=1,0715 
=@1263 

@0836 

.. 01iH:i 
,,0849 
90657 
ii0114 

-aOltJO 
""',; 0659 
-,,0796 
=, .. 0715 
- .. 1263 

.i0838 



NASA LANGLEY 7 )( 10 HIGH SPEED Tl!NNEL 

TE 5 f 23 RUN 123 
TP MACH Q ALPdA BE: TA Cl(SA) CD( SU CPfHSA} CIHHStU CYM(SA} CSF{Std 

PA DEG D .• ,.. 
t" 

9954 0150 1584(/)J 10 .. 06 9,. 38 @ 8979 "1635 e2548 -ei0379 =00216 =@0055 
9':i 55 "151 l592e2 14,,95 9,. B 7 1., 2252 e2997 e2220 =@0609 =.,0298 e0039 
9956 "150 l :i 77 € 'J 20~02 i Oe 13 1@4240 05091 ., 194-7 ""'t0510 =·i.0228 =e0092 
9957 el50 15901! lv 24066 9 .. 82 1 e 60 ~5 "718 2 .. 0960 - .. 0544 -00172 =00259 
9958 ol50 1583.,0 29063 9-,75 1 .. 7667 c97:i8 c.0158 ""1'10476 -~0105 -1'1 0750 
9959 .,150 1580.,4 34., 51 10 .. 45 le8153 lc2037 =,d3bl ""'1,0458 e0025 -01273 
9960 ., 150 1576.,6 3'1.,64 9.,96 le 7711 le3965 =,.3•073 -.,0387 ,:,0181 =eslb52 
9961 e 150 1577,,5 44.,72 9., 99 lo7130 le5781 =,;4104 -.,0272 Ill 0285 ""'el888 
9962 el50 1. 5 80 ..3 4 t@ o'ii l Q., 14 le6219 107730 ""@4458 -.0142 .. 0283 - .. 2211 
9963 "150 15 73 e 8 9., 91 9e86 ., 8748 "l:i54 e2579 -..,0375 -,,0282 @0008 

TEST 23 RU!\! 123 
TP MACH :J t. LP HA BE TA CNf(Bi.} CAfUHd CPM(BA! CRM(Bld CVMUHd CSF(Bit) 

PA DEG DEG 
99:14 .., 150 158400 10c06 9., ab ,..9126 .,OOt,l @2548 =,;:(.)325 =e0338 =00055 
995, e 151 1592c2 14 .. 9'.l 9,, 8 7 1 .. 2611 =e0266 .. 2220 ="0512 =c0445 e0039 
99;6 @150 1577eo.5 20&02 10., 13 1., 5122 =.,0093 .. 1947 -.0401 -1!>038~ - .. 0092 
9957 ,, 150 1590,,4 24666 9. 82 1 .. 1 1587 -.0172 e0960 -..,0423 -© 0 3 8 3 =e0259 
9958 @150 l583e0 29.6d 9. 75 2 .. 0181 -Q0269 .0158 - .. 0362 - .. 0327 -,,0750 
9959 ., 150 l :.i 80., 4 34e5l l Oo 4 5 2 • 1778 - .. 0366 -d381 -=c0392 ""'® 0236 -.1273 
9960 el50 157~ .. b 3 'I• 64 9. 96 2 • 2 5 4& - .. 0546 - .. 3073 - .. 0413 -.,0101 -.1652 
9961 .. 150 1577,,5 4~.72 9fl ~9 2 e 32 76 -110840 -.4104 -.0393 .. 0011 -el888 
9962 .150 1580e3 4'1.61 10. 14 2., 40 13 -.0896 -.4458 -.0308 .0074 -.2211 
9963 el50 157308 91dl 9ed6 .8885 .. 0025 .. 2579 -.0321 - .. 0342 .oooe 

,. 



?\JA Si\ L 1\NGL EY 1 X 10 HIGH SPEED HHIN::l 

TEST' 23 RUN l ? t, 
..;., I.... 'f 

TP lt,~ ft, C f-1 -~ L PH1~ BE YA i" ) { ,;: p CDLs,,u CPi'HSii. ) CR;~} I':' A"· C'fM iSA} tSf -ls Ji ~-·,~ ~ 1- "" . , .,J ,:;.t .{; , 
PA DEG DEG 

9964 ~ l ::iO 1:;BO,O 10,ilb =5., 06 ,~, 8756 0 16 33 @2378 '"''1,0195 "'" D 580 ..t)2.!137 
996~ "-'3 1:, 0 1S,B2c.4 l ' .l. 't .;) 76 -;, J.! ~ dO l cl 1906 ,;;- .Z D 4 1t ·J no5 ~'.30086 =<fj0415 2004 
9966 " 15 1 1594,. t, 19., ol =5o 0 lt L, 41 70 w4907 ,,170 2 """" 0 0097 ~~.,0265 ., 1613 
9967 " 151 1592 .. 2 24 ,. 74 ·~4., 77 1,) 5975 ;;, 69 30 -~0803 =""0114 ;;-,r,;,& 0159 ·) :1{,79 
996B ,.; 151 159.2,,9 2 •J@ 8b =><- 5,1 05 1 $ 7967 09756 -(110092 -~0111 -~ 0032 ·11 l5b 1, 
9969 I} 150 1:5723 5 34., 6ti ,Q, '!! 11 87 1 ;) 8152 l@ 1993 ... ~$1812 el 0087 @0126 .,1132 
9970 V 151 1593;;6 3 ·11,. 94 =5,~ 07 L, 7660 L, <t063 -c3366 ,,0215 {I 0093 &061'8 
9971 ,, 1 ,- 1 1600.4 ii<; ~ 83 =4,, 95 la 7096 1..,6()30 '""$3742 0315 0104 ,.,0318 -J - 1) il 

9972 ,, .15 l 1591 " 4 49,,go -5& 01 l& 58 33 1«7454 - .. 547 1• ·l 0313 ,,0105 ,,, 038 5 
9973 -) 150 1578@ 3 1 $ 87 =5$ 21 {!8513 .,1593 122379 -00197 ~(J. 0586 -~2490 

TEST 23 RUN 12 1-i 

T? MAC~l Q ll,L P>-lA BE r ,. CNF 1 BA) C AF l BAJ C?M (BA y CRr'l r BAJ CY1'H 8 iU .,. .~,.. HU ) ~ i":; •~.::.r 
?A ) r f' 

! !;;~ 0 EG 
9964 " 150 l 560,, J 10., 1d ·~5e 06 0 8907 00059 ... 2376 =c,0090 m..,0606 ,,2i;37 
9',165 '1) 150 1sg2,. 4 J.4., 76 -4,,, 80 l ,;i 22 36 -t102/:3•;, ~ 1905 ~0022 =,,0(,23 .2004 
9966 " 151 l 59t; " 4 l1"6l "" 5,. J "t 1 " <1995 ~-=~01 34 <J 1702 -,. 0002 -,.0282 9 1613 
9967 ~ 151 1592 ~ 2 24., 71 

''1 -4e 71 l "7 0t 09 •~,j0392 '&0803 =,dJ037 =,f)Ol92 til47Q 
9963 ., 151 1592@ :; 211j Bi -5 .. 05 z "0439 =0049fi =.,0092 ~~ 0080 ~,.. 0083 fij 1564 
9969 150 1">72,, "· 34 ,. 64 ·=4~ 87 .... 1751 SS<>~Ot:r52 •=,., 18 12 0000 01 53 1132 ~ .I C. -~ =;, ·• fij 

9970 " 1 :i 1 1593,.6 3 '1 ,i 94 -51i 07 2 a 2568 - .. 0554 ,gi-.,sil 3366 e0l06 ,.0209 @0678 
9971 @ 15 J. 1600<>·'? 44fij 83 -4,. 95 2 " 3426 -'90661.t '=@ 31 112. a0150 " 0296 ;.0318 
9972 "' 151 1591..4 Ll 9" 90 ..,.,, :; ~ 01 2-B 3550 -~ 08 68 -.,':J 1t74 9 01 21 " 0307 ,!,)()385 
9973 " 150 157Btl3 ::J,, d7 ... ,. 21 ~8661 .,0111 ,)2379 __, i:i 0093 =,, 0611 ,,2490 



NASA LANGLEY 7 X 10 HIGH SPEED TUNNEL 

TE.ST 23 RUi•~ 125 
Ti:. tU.CH Q ALtJiA Bi: TA Cl(SA! CD{Std C PtH Std CRl'HSAJ C YrH Sid CSFCSA) 

p /;_ DE.; DEG 
r..;974 • 15 0 1580e2 10@17 -9.79 ei868Z el71Z eZl51 =00130 =., 0640 ~.32;5 
9975 ., 151 l60le4 14.,66 ='il. 97 11,1543 ,,2570 .,2157 -.0018 -e0497 e2817 
9976 ., 151 1602.3 19.,9d -9., l'JO 1 .. 4147 .,41334 ~1709 €0020 - .. 0245 .2010 
9977 .. 150 1579.5 24s69 -9. 74 11>6004 G 6 f: 77 e0859 ¢0009 -e0154 .2074 
9978 el50 1584.., 7 29076 -9.94 1 .. 7665 e9478 =e0065 .0042 -r,0041 @2211 
9979 "149 1565,d 34.69 -10.00 1.8474 lel979 -el400 .0146 .,0011 @2137 
9980 e 150 1590e9 39.88 -9.77 1.7488 1.3839 =s3182 .0380 e0087 el472 
9981 "151 1592d 44e 50 -9.77 le7064 1.,5673 =03623 e0450 e0047 @1232 
9982 ., 150 158703 4"1s48 -10.04 1.6147 lc7450 -e5191 f<0531 e0087 el.288 
9983 ©150 1581s2 9.,$6 -9.69 .,8474 el690 .2175 -.,0134 -.0644 e3206 

TEST 23 RU\'\! 125 
TP MACH Q /,LPHA BETA CNF(BA) CAF(BAl CPM(SA) CRM( SA) CYMUHd CSFOU,J 

?4 DE:G DEG 
9974 t 150 l!;ii::rn,2 10.,17 -9.,79 .. 8848 ., 0 1 5 l ., 2 1 5 1 -e0014 - .. 0653 e3255 
9975 .151 160le4 lt.t .. 66 -9.97 l& 1£:117 =e04·35 e2157 e0109 =e0486 e2817 
9976 ., 151 1602.3 lCJe-1:3 -9.80 le4948 -.0290 ~1709 e0103 -,id)224 .2070 
9977 el50 1579"' 5 24«69 -9.74 1., 7413 -00435 .0859 .0073 -.,0136 -,2074 
9976 "150 15 04 C 7 2iie76 -g .. 94 2.0040 - .. 0541 e•o0065 00056 -e0015 e2Zll 
997;; ,. 149 1565,:5 3't.6~ -10.00 2.2008 -.,0663 -.1400 .. 0076 .. 0146 c. 213 7 
9980 .150 1?90.9 39 .. 8!3 -9.77 2.2293 -.,0593 -c3182 a0.236 ~0310 .1472 
99bl .151 1592.3 44 .. 50 -9 .. 77 2.3156 - .. 0782 -e3623 .. 0288 .. 0349 s 1232 
~982 .150 1587.d 4'.':J .. 41:1 -10.04 2.3756 - .. 0938 -.5197 00279 00461 el288 
9983 .150 156le2 9 • 86 -9.69 • 8638 00214 e2l75 -.0022 -.0657 C 3206 

• r 



.~ 

NASA Ltl.NGU:Y 1 X 10 MlGH SPEED TUNNEL 

TE y 23 fi UN 126 
1P M iliC H ALPHA BE TA C t {St!,J CDlSA) CPM~SA) CiHH:SA) C'tM{SA} CSf~SA} 

PA DEG D ~,, ,_ \, 

9986 ) 150 1579;':1 ,o (l Lt ~ 02 =·011 111 0 158 7 042",6 00031 =00464 ~1410 
9987 ') 151 15 ,n ~ 4 98,3:::, =.;, 29 e 70£rli 011,,e e4627 -.,0110 -.,0471 @1448 
9988 ,150 15>37,,7 19., 82 ~,) 63 le2456 s4701 ;l) 3'-;)08 =00109 =00320 111050 
9989 "150 1589 .. 4 1 ~lo 99 ='o '1 7 101058 ;,2794 " 4 1 2 1 =©0208 ="0437 e 1395 
9990 9 l t,9 1567$)() 24/Jl66 -.,, 84 la4329 06348 03035 =(')0101 - .. 0182 .,0191 
9991 ,., 150 1586,, '::i 29,. bl =1,,01 1ti6415 ,.9078 01886 -00094 -.,0111 00692 
9 9 (,~ © 151 159t,~ t 34~b3 -le 18 le6897 1('31067 s)Ol95 =00037 ""'<ll oo,n !l) 0<17 2 
9993 ,150 1579,:;iO 3 '1s! iJ2 -1,, 33 106413 19 2810 -82185 -a0019 .0024 ©0262 
9994 ;:) 150 1:'Jflli,,4 4lto82 =l,, l; 5 1 a 5¾ 08 le4231 -.3687 -e0050 ,,0002 a0329 
9995 ,150 l::i74,? 50,, 39 =,o 47 la")707 11116106 -$4661 -!)0052 e0026 1} 0228 
9996 0151 159201 ,,. 05 " 03 = g 1134 ,,1595 ""i262 ij 0022 =o0 1t64 e 1364 

TEST 23 RUN 126 
70 MACH CJ ALPplA BETA CNF~BAi C,t1.FU3An C PIH Bid CRMlBA} CYM!BA) CSfiBA) 

PA DEG DEG 
9986 ;)150 1579~9 "Q L; ,02 -~ll•tO ., 1587 c,4246 &0031 =.,046£, ,,1410 
9987 al51 15'}3,;4 q 0 88 -~29 9 72 39 @0~13 e4627 =<i0028 =e0483 o 1448 
9'H3J "l'JU 15870 ··-1 

l 19082 --= a 63 1 3312 ?0198 ;_") 3908 ~oooo = ✓ 0336 .. 10,0 
9989 ;j) l 'i o 1589e<r 14,, 'i9 =;j) !t 7 L:il<1C•t "'·s0l6l 3 {il,2 l ~,JOOE7 =.,O£i76 ,;;1395 
99"}0 ~ 109 1~67@6 24,,66 -,,84 la 56 70 =00211 .. 3035 =:)0016 =J02U8 ,~0791 
9S91 ) 1 J 0 1586"' 5 29,., 81 =l® 01 1,,8756 =,.0285 alfHl6 -&0026 - .. 0143 @0692 
9992 ,151 159.c,, l 3 t1" 63 -lo 18 200192 -.0495 e0l95 -;)0030 -.0022 .0472 
9993 "150 1579"0 399f~2 =-, l® 33 2.0809 -00672 - .. 2185 -$0030 00006 e0262 
9994 ,150 15t:1 1,J4 L1fho2 ~·l,,45 2.0961 ... e0766 -. 368 7 ""..i0037 ""a 0034 ill0329 
9995 ,150 1574,, 5 :'JO., 3Si -. 47 z 1785 - .. 106~· =1114661 =.,0054 =,0024 ., 0228 
9996 a 151 1592,1 305 @03 -itl133 &1596 e4262 »0023 ~.,,0464 .. 1364 



NASA LANGLEY 7 }{ 10 HlGM- SPEED TUNNEL 

TESr 23 RUN 127 
TP l,;.ACH ~· t,,LPHA BE H\ CL { Std CD{S/U CPM(Sld CR!'HSAc C'OH Std CSF(Sfo,} V 

P fz DtG DEG 
9997 "150 1580,. 1 () rJ; 90 5" 07 ., 72 59 {7181tt .,4705 =c0185 ~"e0362 ,.,0!726 
9998 Q, 150 l 5 82" 9 15" 00 {i {' Q'c! [ t 1"072'1 02633 ~4lt95_ =0·t0372 -.,03~5 C 0699 
9999 ,, 151 l6U0,6 1:,,,9:; 5., 01 1@2552 047ti0 \C. 3,~,1- 3 ""'<£ 0283 ~~(]- 0298 @0544 

10000 @150 157901 24~ 76 '{·@ 91 1"4435 06476 e3032 -@0291 =e0209 e0158 
10001 ,, 151 1593;;''- 296 59 5@ 15 1€6459 "9071 Q2047 -.,0258 =ce0l77 =00178 
10002 al50 1. 570 eel 34,, 71.t 5,, 18 L,6933 lel260 =,,-0182: -~0282 =,,0047 =e0561 
10003 "149 1561.e '.) 39,;66 '1',. IH 1,,, 67C7 J,.,3033 =,,2132 -,,0238 (!l.()082 ~~,;.0672 
10004 " 150 1583,,4 t,tt,69 4,, 93 1,,5367 lo 3972 =,;3764 -~-0259 e,01,05, =e045~ 
10005 ~149 1563,d 5.:J e 11 4,:- 80 L,4942 l,;;6205 =,.4547 -¢0HH @0103 -~0527 
10006 e 149 1564,,.5 10,,03 5s 05 «7529 el878 t>4716 -@0193 -~{Bol GQ6Q8 

TEST 22 - :::, RUN 127 
TP MACH Q ALPHA TA CNF (BAE CAFC Btd CPIHIH,) CIUHB,0 C'OHBA) CSf€!Hd 

PA DEG DEG 
9997 ~-150 15eo.,1 ;>",it) 5~,,) 1 {1 1463 ()')0536 "4705 -00120 =•r.0388 @ 0526 
999i;l e 150 1582.,9 l5e00 4~97 le 1045 c=@023it "'4495 =,.0268 ="c, 04 39 "'0699 
9999 ... 151 1600,,6 l9e98 5" 07 l C 3416 e O l 66 o3<-t43 -"0164 =e0376 e 054£, 

10000 ,.,150 15 79,d t'h 76 4(!) 11 1@ 5821 =00165 €'3032 •=,,,0177 =e0312 c(.)158 

10001 12 151 1.593elt 29e5~ 5e 15 1., 8 792 =•e0239 e2047 -00137 - .. 0281 =.,0178 
10002 .. 150 1570©5 340 7t, 5., 18 2~0331 =-,0395 =()01.62 "-"'130205 -c O 199 <=Iii 0561 
10003 e 14 't 1561.,5 39.,66 4e bl 2ell80 =.,()631 =~2132 -,,0236 =e0089 -00672 
10004 €, 150 l583e4· 44.,69 4e 93 2007!:il =e0874 =~3764 =.,0258 -@0101:! - .. 0459 
10005 "' 149 1563 ,d 50,dl 4., 90 2 ... 2016 -~1012 = .. 4547 -.,0195 -&0072 =·@0527 
10006 el.49 1564"5 l O., 03 5~ 05 @1741 ~,0537 04716 -.,0121 =,.0389 00608 

.. " 



• •- t 

NASA !.ANGLEY 7 X 10 HIGH SPEED TUNNEL 

T£ ::iT 23 RdN 128 
TP MA(:C,l C! AtJ''-/i'J, 

,, ..,,, Ct ( s ,,q CtHSA) CPMtSA) CRM{Std CYr-qS.i\3 CSFl ], } (}t:: 1 " 
PA 0 ,1 D lG 

10007 .150 1586)4 9 .. 96 ~~4@ 95 @ 7041 ;i1751 e4412 ~,.0057 =..,05 1t6 .. 2179 
10008 ~ 150 1574 .. 3 l 4 ~ 74 -=t.,,, 99 L:. 0587 .,2-459 ;,4122 0=@0120 --"0 1t89 "2057 
10009 '150 1573,d 19.,8{? -4,. '56 1~25 78 ,; 46 39 "3935 .,0003 =,, 0260 "'134 3 
10010 3 150 l ~ 8 5 " J z.rtoB:J -t.,,, 94 1\\14:;07 ti6 1193 &)296B 00016 =,,0196 ~1255 
10011 ,, 150 1579,,U 29 ,, sa .....,f_ttJ 95 lo 63 3"1 !)j880f) ~2221 =l0{)23 =,0114 "139 l; 
10012 ,,1'19 15)7,,] 3 ,:, ~ 69 -5,:, 05 lm6916 1,dl '10 ,a,0011 ~OD97 ,dJOtr7 ., ll /;;l 
10013 "14 t;, 156g~,;1 3,J,:,67 -5,:; (.10 1@6721 1<>3Qli5 -®l·J07 ~0131 =;)0008 (½0848 
10014 al49 1565"8 44,.55 ·=4a 8 5 1@6115 1,1it569 =.-,3208 .. 0081 =,,0012 c,0869 
10015 • 150 1575,,8 f.t ;, ,. Y6 =5@ 11 L, 5101 106257 "'-0 4674 ,}0053 -,,0045 D 0995 
10016 d50 1587e7 9,..86 ·-4. 91 "7244 ,,1854 1>4441 -..,0061 =,.0548 v2218 

"HST 23 RU-'1 128 
TP MACH n :\LP ,it1 Bl:ft\ CNf 1 8 '~ , CAF f JU C?t-HclAJ CRM{Btd CYi'!{GA} CSf ifHld 

?A DEG DEG 
10007 ,.150 158694 9~96 -4095 ,, 7238 -~0506 l4412 ,.0039 =,,,0548 '52179 
lOOOtl :., 150 157lt,i3 1 ·'.t.-, 7.-:,) ·~~4?99 1.i0864 -~00316 .;4122 @0008 ~ 0 ,0503 "2057 
10009 9 150 1573.,?3 l-J,,64 ~·4,.36 1.3406 -,0096 s;3935 ,0092 ~-,, 0 24l1 

" 1343 
10010 "1::, 0 1~85"0 2't s ,:i() -= !'-}<!, 94 l (ll 5B 93 =~0190 ~ 296g ,,0097 =., 0 l 71 01255 
10011 0 150 1579,,,) 2ii ~ 5tl =I.:,~ 95 la855 1~) =e0":06 ",:'.Zi I .,,0036 =,,, 0111 "13 9 l1 

10012 ,) 1 ~t 9 15:,7;,l 3e..~1b9 =5o 0:, 2,,0206 -,,Ql.;45 ~0011 i) 00 53 .. 0094 1113:/3 
10013 ~ 149 1569 .. 4 3 ~., 61 -5<') 00 2,ol.198 --00633 =•,,1901 :,0106 00077 00848 
10014 ,149 .1~65».d i.tl.t" 55 .• 4., 3 5 2 .. 1705 ~~@0922 ='})3208 -~ 0066 ~0048 -~ 0869 
10015 ~1?0 157:iati 4,.,96 -5,. 11 2"2161 ='1)1101 ""'@4674 s0068 sOOll »0995 
10016 ~1so 1587~7 '11a ~6 -4. •:;1 '-' 7455 ,iJ 0586 @4441 00034 =,10550 -,2218 



NASA lANGU::Y 1 X 10 HIGH SPEED TUNNcL 

TEST 23 I< u ·~ 129 
TP MACH I"\ ALP-1A BF.TA Cl(Std CD(SA} CPM(Sld CRM(SA) CYtHSA) CSF(SA) "" 

rA Dt:~ DEG 
10031 el50 1572e5 010 .03 .0164 .1024 .2768 -.0040 -.0465 .1352 
10032 .150 1571.~ :io·)S -.15 • 4976 .1202 .2699 -.0111 -.0463 01369 
10033 .150 1585e9 •- 97 -.09 • 92 31 .1623 02650 -.0168 -.0446 el449 
10034 • 150 1588.8 14 e 8'-1 -. 16 le2663 .2564 e2133 -.0242 -.0415 el417 
10035 ., l!:10 Ed:iO., 5 19.52 -.20 le42O1 ·",967 e 1846 -.0141 -.0304 sl080 
10036 el50 1582 .. 2 24.80 -. 27 1.6215 .7093 .0927 -.0135 -.0142 .0741 
10037 • 149 1549 .. 2 29.43 -.36 l • 78 30 .9447 -.0090 -.0118 - .. 0086 .0597 
10038 .151 1590.0 34., 65 -. 43 1 .. 8746 1.2333 -.1807 -"0034 .0024 .0327 
10039 .148 1534.9 39.60 -.61 l • 81 72 1.4215 -.4257 .0021 .0085 .0010 
10040 .151 l609el 4t".t.51 -.54 1 .. 6641 1 .. 5185 -.5838 -.0006 .0061 .0004 
10041 ,d50 1571.d 50.48 -.57 1.5724 1.7558 -.6836 .0081 .0068 .0001 
10042 .150 l584e5 ell • 02 .0344 el023 .2745 -.oo:n .... O't65 .1461 

TEST 23 RiJN 129 
lP MACH J ALPHA BETA CNF(BA) CAF(BA) CPM(BA) CRM(BA) CYM(BA) CSF(BA) 

PA DEG DEG 
10031 ,. 150 1572.,5 • 1 \.) .03 .0165 .1024 112788 -.0039 -.0465 .1352 
10032 • l:;,O l 5 7 i ,. 5 5¢Qj -. 15 .5063 .07!:i9 .2699 -.0070 -.0471 .1369 
10033 "150 158509 9,.97 -.08 .9372 .0001 .2650 -.0088 -.0469 01449 
10034 .150 158cc'.i 14. <.H -sl6 1.2897 -.0777 .2133 -.0121 - .. 0463 e 141 7 
10035 • 150 1580.~ l i • 82 -.20 l • 5044 -.0141 .1848 -.0030 -.0334 .1oao 
10036 • 150 1782.2 24.80 -.21 1.7695 -.0362 e0927 -.0063 -.0186 .0741 
10037 .149 1549.2 29.43 -.36 2.0111 -.0532 -.0090 -.0060 -.0133 • 0597 
10038 .151 l59C.,O 34-.65 -.43 2.2433 -.0515 -.1807 -.0042 .0001 .0327 
10039 • 148 1534.9 39._60 -.61 2 • 3063 -e0629 -.4257 -.0034 .0083 .0070 
10040 .151 1609 .. l 44.51 -.54 2.2512 -.0837 -.5838 -.0047 110040 .0004 
10041 el50 1571.fl 5Je48 -.57 2.3550 -00958 -.61:336 -.0001 .0106 e0007 
10042 "150 1584,, S "11 .oz .0345 Ill 1022 .2745 -110032 -@0465 .1461 



NA Sl~ t Ai\:GL EY 7 X 10 HIGH SPEED TUNNEt 

TEST 23 RUN 1'.30 
TP MAC:·l 0 ALPHA, Bf: TA CL !'.SA} CD{S,U CPfil{$A) CRH{SJ:.,} C ~frl { st; J CSf{5,.\) 

p 1\ D ttJ DEG 
10043 "151 1599,)7 'ia81 ={ii;, 98 ii d 7:::2 ©1519 ~246f:i =•e, 0112 -~0530 .. 2200 
10044 ') 1;:.; 1 1596,7 l 1h8'J ·=4.~ ~;; 2 l., 2 2 72 e2368 e 1963 ½0016 ·-.,QJ87 .. 177$ 
10045 " 150 15b4.!)l 1 ";I 0 ao =5 .. 02 l (§ ,,4 65 e49t\3 e11b9 =,10005 =,;0256 ,)1381 
10046 ~1s1 159(1 ·ll '.~ 2 1h 80 -5,; 02 L, 65 53 , 72 32 ~0687 '~~0011 =,.OH,? 1, lf~69 
1001.,7 ~150 1 "'f C ·~ ~.:,,.),o{ 29,,75 =4e88 L, 8368 ~9918 ;;;."'Z 0:260 ~~·,,0025 s=:tt006-i; ;; 1376 
100 1,8 g 1 ::iO 1575., d 34., 72 -5 .. 09 1~86 79 L1i21·48 .,,,,,, ;!] 1913 g,!)110 ,,006!, .,;,1131:1 
1004~) ~ ll1 9 1563., '~J 31~ '7d -5 .. 00 l.,13270 l.i4321 --~3822 .. 0224 00031 o069b I 

10050 0150 157L 1 4 lt § 77 ,=£~" 86 lo7403 l .. 6D89 -.,5414 ,.0211 «:>0029 ,,0588 
10051 ,, 14 9 1562_.,3 50031 -l~9 'i5 11116094 le7'B26 -e6i.Hl ,.0210 =.,0028 @0694 
10052 -~ 150 1569,,3 9., 89 =5., 05 119123 .16:37 e2ld,6 =i,0109 -.,0530 1!12218 

TE.ST 2 ~1 RUN 130 
TP MACH .l ALPd~ Be TA C~Jf UHd CAHSA) CPM{8A} CRIH BA) C'fH(B,'d CSFHU.l 

P4 DtG 0 EG 
10043 ,.; 151 1599~7 .:; "'j 1 =<';~ 98 ,!l ~883 -.0004 412',6$ =~0019 =e054l .. 2200 
10044 ., 151 1596,.7 1,; a 83 =- 11 'o} 

,:, ,, 
; (, 1.,2597 - .. 0379 .. 1963 .iOllLi =.,0370 el778 

10045 el50 l 5B 4" l 19"80 o:.. ..... _5~ (\ ,, 
,J{_ l ~ 5298 - .. 0212 sl789 .. 0082 - .. 02,12 @1381 

100,16 :.151 1599.,9 z:t..,bO ~-5 .. 02 L,8060 •=c10378 00687 c,10060 =,,0156 .~1269 
100", 7 :i 15 0 1569a 

,., 
29.7".J -4 .. 88 2~0P6B -;;0505 •=~0260 ~0010 -;;0068 t) 1 3 7 b i 

1004B " 150 1575~ j 3'1 ~ 7 C. =50 09 2 D 2 2 72 ~-,.,,0653 =e 1913 j 00 ;)~ 0 0115 "' 113 e 
10049 ~149 1563,i,7 3'L, 76 =511100 2t13204 - .. 0684 -.3822 .. 0152 .0167 1110696 
10050 $ 150 15 ... ll~ l it 1tcf7 ~_, !1 V1, 86 2a3686 =s0832 -.5414 00134 i,0173 .0588 
10051 J 149 l'.'.162c;3 50,, 31 -4.,\i:J 2.,, 399? -.,1000 -,,6811 ,., 0156 @0144 @ 069¼ 
10052 ;i 150 1569.,3 ~ fl 89 -•5e 05 ,,, 9268 ~0046 .2416 -~0016 ~110541 <&2218 



NAS /;, LANGLEY 1 X 10 HIGH SPEED TUNNE:t 

TES! 23 RUN 131 
TP MACH Q AtPKA St Th Cl(SA! CDCSAt CPM(Sld CIUHStd cnHS,O CSF€S~! 

p {~ DEG DEG 
10053 el50 J,588c9 9ei./6 4G 't'i' "9218 e 15~3 c25-97 """Cc0224 =e0341 "01, a a 
10054 el!7l 1596eJ 15 .. 00 4e93 1., 274.3 c2959 c2095. =,.0~02 -(10331 e0627 
10055 "152 16100') 19 0 85 4., 79 le4399 e5027 tel893 -(!0282 =c0268 C 0377 
10056 el50 1579,3 24e,62 4~ 93 1 .. 6404 c7132 ,0663 =c0296 =e0159 =@0041 
10057 "150 l57lc9 29 .. 60 4. 31 1€8229 .,9892 =.,0257 =,0238 -.,0100 - ... 0348 
10058 cl49 156le9 34c69 s .. 12 1"8650 lc2342 =t122bt? -.02,:,~ =,,0009 ""«· 0722 
1005() Gl51 1598<1: 1 31G 76 5o 03 1.8292 lett297 ~e42:28 =£-0190 e0130 ~-" 06 2 9 
10060 • 15 0 1586c9 44 e l:i2 4,i 93 1@7037 lc5704 -e6046 ... ., 0170 ,,, 01.52 '""e0733 
10061 C 14·9 1567@8 50c3l 5., 00 1.6124 L1 7881 =06'131 =()0082 00165 =00792 
10062 ~ 151 l590e7 9c9l 4. ?6 .9387 el605 @2565 =e02.25 =00344 e0549 

TEST 23 RU'\! 131 
TP M.ltCH 0 ALPHA BE TA CNF(Bld CAF{Bld CPM(!:!A~ CFHH Btd C"r/HBtd CSF(!Hd 

PA OtG OEG 
10053 G 150 1588c9 9~96 4@99 09346 =,,,0075 02591 =c,0162 =00375 fJ! 0'18 0 
10054 cl5l 1596c0 l) C GO 4,93 le3075 =,, O<', 39 e2095 =c0302 =c0420 ,,0627 
10055 ,152 161003 19., d5 4 .. 7~ L, 5250 =c0162 .,1893 -.,0174 =v0348 00311 
10056 el'.10 1579 .. 3 24 • 62 4. 93 l"' 7905 -&0305 e0363 -1)0203 =00267 -,, 004 l 
10057 • 150 157lei 29060 4@81 2 • 0 7 36 =.,0403 -('0257 -.0157 =.,0205 -,,. 0348 
10058 cil49 1561.,9 34069 ,. 12 2.23!}9 =t,0466 =.,2269 -e 0200 -© 0150 -.0722 
10059 o 151 1598,;7 31.76 5. 03 2.3206 -.0709 -e4228 - .. 0229 -"0022 -.0829 
10060 .. 150 1586.9 44e82 4 .. lJ 3 2.3154 -.,0872 -.6046 -e0228 -.0012 -110733 
10061 ,d49 l567,d3 '.JO., 31 ,. 00 2 .. 4057 -.0967 -.,6·131 -00160 el..l042 -.0792 
10062 • 151 159007 ;;. il 4. 76 09523 -110034 .2565 -.0162 -.0378 e 0549 



TES! 
TP 

10075 
10076 
10077 
10078 

·10079 
lOOBO 
10081 
10082 
1()0133 
10084 
10085 
10086 

TEST 
1P 

10075 
10076 
10071 
10(j7d 
10079 
10080 
lOOBl 
10082 
10083 
10004 

10086 

23 

" l l1 9 
~ 150 
~ 15 0 
.~ 1.50 
~ ll:jO 
d51 
111"19 
,, 149 
,,,150 
wl50 
"148 
"151 

~ 149 
:) 15 0 

0 15 0 
,, l 'JO 
®151 

,, l 'J 9 
0150 
;;150 
~ 14 6 
~151 

PA OEG 

1.5d6~2 
1585,.3 
1571,,2 
1591,,0 
1565;}3 

15771,j 
1577,.,3 

Q 

p ft, 
l 56i,"' 7 
l:i8l.,,t1 
158602 
l5d5~3 
1~)71,32 
15.n_,,o 
1565,i,3 
1566~:J 
1:)7'7d5 
1 &:c "'-"I!""} ,..,, 
.,a,1f1,,b 

15-½r6i!)7 
1::;-[i;;,,,~ 

., 03 
1;- ,) 9 (} 
.;,; • 9 7 

15,d3 
19., 86 
24~70 
2 "f ,a 6H 
34.61 
39.,54 
4ih 65 
50oCJO 

"03 
4, 9,) 

j" 97 
15 .. 13 
l';J,,})o 

2"❖" 7J 
29, cd 
34,.61 
3,J,,jt, 
,,4., 6':J 
50 .j 00 

BE TA 
DEG 

,,_., Ji 01 
i, 00 

" 02 
:,; 03 
0 03 
,. 04 

-.. 16 
,. 0 ft 
~ 04 
.3 05 
~ 03 -.. 01 

Bf:TA 
DtG 

-.01 
~ 00 
~ :J2 
~ 0 3 
e 03 
8 04 

~- .. lb 
"04 
@04 
0 05 
., 03 

CL { s ;\ ~ 

• Ql.r,()] 

"' 5658 
1 ,- 02 3l; 

1~ 42 55 
l 0 6358 
1 .. 8075 
1,.9917 
1 ;;9595 
1 _, 8364 
le 7592 
l ,,, 6277 

,.0396 

D 572!.i 
l '9 035d 
L, 458':t 
1~7276 
1"976 41 

2,.2803 
2 e:, 37 31 
2m37tt, 
2s>lt607 
Z:.95076 

0 0397 

CD( Std 

,.0679 
~0996 
"1606 
e3l73 
05569 
.. aooo 

1'1)1105 
1., 3386 
l,)50t13 
11.>7206 
1 .. 9077 

00678 

CAHBA} 

~0679 
.,0500 

"~:,!>Oltl9 
=·j)0657 
=1,,0320 
""§0283 
-,.0216 
-.,,0111 
~, ~ 0 0 61 
=,,0121 
.,~,]90205 

~0678 

7 X 10 HIGH SPEEO TUNNEL 

a013B-
-e0351 
""' 0'.:J<J6 
=,11209 
='91641 
=,,232!, 
-,.,2942 
=,,353!; 
""'& "~¼"l-5 
-,..5126 
~-.,, 621 3 
""'1t01:H 

- .. 0138 
=,0351 
=110596 
-,., 1209 
wel641 
- .. 2324 
=' 29 1's2 
""'.i 353'-t 
- ;i 'i 1t 11 5 
-115126 
~"6213 
-,..0131 

;, () 1) 6 2 
.,0339 
,,0291 
s0066 
,,0018 

=~0005 
=,;0007 

.., 0017 
"'',,0023 

~0037 
.. 0032 
,;0413 

30462 
-,0333 
"0262 
,i007l 
;i0023 

,~., 0006 
~-s;OG04 

~0013 

,0032 
-~0028 
00473 

,,0083 
"Q()t,6 

, 1)027 
=•e\J027 
=;;0019 

~ooo, 
=~0002 

,., 0002 
"""©0016 
=,0009 
=,OOH) 

~000 11 

.. ooa4 
~001'J 
~oei77 

,-~ooos 
=t,0011 

'/)0002 
=,,000':J 

~0012 
=)0027 

,:0020 
,, 0016 
,i00b4 

=s; 0100 
-_,0079 
~,,,.ootio 

"0000 
- <I 00 l't 

e0021 
,d)l95 
;}0059 

-~ 032 0 
,.. 0149 
.. 0173 

- ~ 011 O 

-~0100 
-~·., 00 7 9 
-"0080 

,i, 00(\£; 
~~@0014 

i,0027 
il0195 
'.\10059 
:,()320 
,J0l49 
,,()173 

="'0110 



NA S ti. tANGLE\, 1 )( 10 HIGH SPEED TUt~ NE l 

TEST 23 RUN 133 
TP MACK Q ALPHA Bi: TA Cl(Std CD{S n CPf!i(S.td CRM€S~,! crr:«~e,1 CSF {Sid 

Pa DEG 0t:G 
10100 e 149 1567c3 =e 0~, • 00 =.,1792 cll83 ,,2'?25 c0324 =c,0088 e 0320 
10101 c 15 0 1573d 5"' 0 tJ ., 00 e3553 e 12 68 cZ738 .,0169 -~0093 I! 0281. 
10102 cl50 1579c5 1 C '.i 5 • 00 .,7827 ®1606 e2649 610102 =,:,00b7 e0270 
10103 e 14 9 1560(' : 15&02 -., 03 1,171:10 (;; 2 4 93 c2210 -.0010 -e0083 e0324 
10104 "149 1568.,'t 19. 97 -.04 le4090 c4772 cl527 - .. 0176 =e0026 @0196 
10105 cl50 1585e6 2Li C 69 -., 09 1.,6085 o 6987 ~0125 = ... 0169 c0057 e 0108 
10106 el50 l5•~0c 5 21 Q, 71 -.13 l.,8012 ~.9793 =e0336 -(;0153 .,0088 00185 
10107 ., 151 l605eJ 3 4., 7':> -., 17 l.,8303 1~2193 =.,1721 =.,0051 "0143 e0061 
10108 ".150 1575e3 39e7l -., 16 1~7504 Iei357 1, ""'* 3d 14 -~.0011 0014-8 =e0041 
10109 ., 151 l59lc.0 44cd0 =e20 le6094· 105056 =e54-';6 ()0007 c,0142 ""°'f) 000 8 
10110 .150 1577~d 50037 =ol3 1.,5328 l.,7184 =c6243 "'0058 110138 -.0020 
10111 , 151 160303 =.,04 ~u® QQ -e 17 38 ell7t: .,2865 e0329 =c0087 c0403 

ft:ST 23 RUN 133 
TP MACH Q ALPnA SETA OH· { BA} CAH B,q CPfHBJd CIHHSA! CYIHBA! CSFtBA? 

;, /l, DEG DtG 
10100 r; l '19 156703 -.,,04 e 00 -.,1793 cll81 ., 2925 &0324 -.0088 e 0320 
10101 • 150 151303 5.,0b • 00 e 3652 c094e @2738 eOl 76 -iz0077 ., 0281 
10102 ~ 150 15 7S- e 5 9 • 8 :i • 00 .7987 6 0 2 t.; 4 e2649 .. 0116 -~0068 c-0270 
10103 el t, 9 1560cb 15.02 -., 03 1.2024 -1,0645 @2210 -c,0046 ""e 0096 1110324 
10104 @ 14 9 1566,()4 1'11197 -.04 1 .. 4872 - .. 0328 .. 1527 -00157 -.0084 e019b 
10105 • 150 1585e6 24eb9 - .. 09 1.7533 =,;:0372 ., 0725 - .. 0177 =e0019 ~ 0108 
10106 ti 150 1590e5 2~.71 -.13 Z .. 0498 -$0421 -.,0336 -.Ol7b .0000 .018 5 
10107 .151 1605cJ 34 . ., 75 - .. 17 2. 1966 -.,J4l4 - .. 1121 -.,0124 .,QQ89 .0061 
10108 .150 1575 .. 3 39@71 -&16 2" 2 3 30 =110Sll ~"e3814 - .. 0103 @0107 =@0041 
10109 ~1,1 15':iil.-;0 44.,ji) -e20 2@2029 ... ,,0655 -e~446 -s0095 e0l06 -00008 
10110 ., 150 1577 .. 8 50~35 =., 13 2.,,3012 ~e0835 =e6243 -<l\0069 e0133 =00020 
10111 .151 1603 .. 3 -., 04 -.oo -,d739 .,1173 e21185 .,0329 =e0087 e0403 



•~A SA LA 1"GL f.Y 7 X l 0 1-UGrt SPHD TU!iNEL 

TEST 23 KUN 134 
TP MACH " ALPHA 81::TA Cl. {SAl CO<SAl CPM(SA) CRM(SAI CYM(SA) CS ft SA I 

PA Di:G DtG 
10114 .150 15 8.5 • 3 .16 ,00 • 25',5 ,0484 -.0122 -. 0099 -.0044 0 0183 
10115 .l:iO 1590.2 5, 12 -.06 .,7213 ,0883 -.0762 -40140 -,0041 .0246 
10116 ol50 15i:l5, 4 ·9.76 -.13 1~1312 ~1505 -. 0943 -.0135 -.0031 00252 
10117 .l<t9 1570.2 14.69 -.20 lo4601 .2967 -.13110 --.0191 -.0024 00259 
10118 .150 1591.0 19.98 -.za 1.6454 .5715 -.1649 -.0054 00024 .0123 
10119 .150 15 75 • 0 24. 73 ~.32 loi:1074 .8045 -.2302 =.0037 .0068 00037 
10120 • 149 1555,9 29.77 -.40 1. 95 46 lo0961 -,2903 .0016 00062 .0029 
10121 o 150 15!l9, 3 3 4 • t,-1 -.44 ls9b75 lo34b0. -03691 00076 .0056 -~0102 
10122 .151 1596.1 3,,. 71 -oZl 1.9852 l,3455 -.3565 00062 00059 -.0144 
10123 •3150 1584.7 ·• l 8 • 01 .2527 .oi,93 -.0716 ... 0104 -.0044 .0149 
10124 • 150 1579.1 4.99 -.oz • 7212 .0886 -.0766 -00132 -.0036 .0141 
10125 .150 1585.6 9,83 -,04 l • 1307 .1518 -.0931 -.0138 -,0029 • 0172 
10126 • 1:50 1580.7 12.tH ·-, 07 1 • 34 :58 .2061 -.1001 -~01¾3 -.0035 ,,()203 
10127 .150 151:17 • 6 14.94 -. 08 l.4647 .3100 -.1411 -.0199 -.0018 00160 
10128 .151 1604.'1 16,94 -.10 1.4940 0 '12 31 -.1,,97 --. 0051 ,0022 "0090 
10129 • 150 1587.6 19.83 -,11 1,6350 ,5638 -,1607 ~.0058 .0025 ,0020 
10130 ,151 1603.4 24. 72 -.11 1.a120 .8087 -.23lb -,00111 • 0067 -.0056 
10131 • 150 1588.& · 12. 78, -.01 l,H34 .2154 -.1004 -.0140 -.0033 e01'1J5 
10132 -0150 159005 13. 1:15 =.os l.'t291 .2353 -.1036 -.0159 -.0029 .0196 
10133 • :t5 l 2591.4 1'>.84 -,09 1,4599 , 2 899 -.1337 -.o:un =,0022 ,O.l.9b 
10134 .150 15 74 • 4 15.80 -.10 l.4463 ,3660 -.,1469 -.0035 .0031 • 0076 
10135 • J.50 158208 16,33 -,05 lo 49 06 o4Hlb ·=, 1518 -000"7 ,002'> ,0035 
10136 • 150 1585.3 , 16 ,01 , 2531 ,0502 .;.o 07 2 6 -,0100 ""• 0042 o 007 2 

TEST 23 RUN 134 
H MACH Q ALJ'JHA BETA CNF (BAJ CAH BAJ C l'l>HB.<\J CR'i'IU.:O . CYt-ttS,H CS·Fll:lil 

fl .i, DEG DEG 
10114 • 150 1585.3 olb .oo • 25 46 • 0 1• 17 0•00722 =.,0099 -.0045 ,0183 
10115 o:!.50 1590.2 5.12 -,06 0 7263 ,0236 -,0762 -.0135 -,0053 , 0246 
10116 , 150 1585,,, 9.76 -,13 1,14()3 =,0435 -•O'H3 <?~01.2~ ·=, 0053 ,,02::;2 
10.l.l 7 , ll; 'ii 1570s2 14e6Gl -.20 l • 48 76 ·~.0833 -,1380 -,0178 -.0072 00259 
10118 • 150 159),.0 19.98 -.28 ld7417 -.0249 -,lb49 -.0059 ,0004 • 0123 
10119 ,150 1575.0 2',, 73 -,32 1,97.Bl -,0256 -.2302 =,,0062 .00'16 3 003 7 
10120 ,149 155509 29,77 -, ,,o 2 a 2 4 09 -.0191 -.2903 -.ocn, , 0062 • 0029 
10121 al50 1589.3 34 ·• 69 -.44 2.3838 -.0130 -.3691 ,0031 .0089 ·=,0102 
10122 0151 159/Jal 340 71 =02 l 2 .. 3981 .-.,Q2iy'~ -, 3565 00017 • 0084 -¼Ollt4 
10123 • !.50 15 84 • 7 .1a ,01 .252tl ,0485 -.0716 -.010¾ -.0044 0 0149 
10124 0150 1579.J. ,, • 99 -.02 • 7262 .0255 -.0766 -,0128 -.0048 • 0141 
1012:i .150 1565.6 'llo 83 -.04 1.1400 -a0435 -,O'i131 =90131 -.00;2 .Ol 72 
10126 .150 1580.7 12 • fl l -.01 l.35!JO -. 0974 -.1007 -.0131 -.0065 , 0203 
10127 ~ 150 1587,b l',.94 -.08 l • 49 52 -~0119 =· 1 1,11 "'o0liJ8 ~00069 n0160 
1012(! ol51 1604.9 16.'14 -.10 1.5525 -.0306 -.,1497 -.0056 .OOOb .0090 

-10129..---- .. J..5-(l_ - . --158.L.n.. - - - -l-4..o1l-L -· - - C -~-,d,1-.,. --~.1.,9.3.- - -~4OZ.. 't-3-- -- :-,1,],(:i.!U_ ___ , ggb-3 -~Mlt---~-

10130 • 15 l 1603.,, 2~ • 72 -. 11 l • 98 41 -,0232 -e2316 ~-.0056 v0048 =~0056 
10131 .150 1588.o 12.7!l -.07 1. 38'10 -.0937 -.li.)04 -.0129 -.0064 • 019 5 
10132 0 150 1~90.5 13. ll'.l -. oe l • 44 39 -.1136 -.1036 -o0l't7 -.0066 .. 0196 
10133 .151 1591.4 14, 84 -.09 1•4854 -.0938 -.1337 -.0110 -.0068 0 0196 
10134 .150 15 74 • 't 15.80 -.10 le't9l3 -.()416 -.l't69 -.0042 .0020 ,0076 
10135 .150 1~82.!i 16.83 .;.05 1,5460 -.0309 - .. 1518 - .. 0.05.L- .0010 .. 0035 
10136 .150 1565.3 "16 • 'll • 2533 .0495 -.0726 -.0100 -.0042 .0072 



NASA t ANGL 1: Y 7 )( 10 HIGH SPEED TUNl'itl 

TE$i 23 R U''i 135 
iP MACH Q ALPriA ik TA Cl{SA) CDC S,U CPM(SA} CRIHSA) CYtHStd CSF(SAt 

PA D i:G. DEG 
10150 .,150 158&,.6 19.,9'i "06 1 .. 6445 .. 5756 - .. 1611 - .. 0054 ., 0028 - .. 0013 
101~1 .. 15 l 1543.,6 l9e0l ,, 06 1.5674 .. 50 72 =12 1612 -.0056 .0026 @0013 
10152 "150 157t.6 17ef0 e04 lo5ll4 04464 -111509 -i,0048 .,0024 e 0052 
10153 el50 l564etl 16e90 s 06 L. 49~5 ~{1250 =,.1514 =c.0049 .. 002, C 0027 
101~4 ., 150 15 88" 4 l '::i" 92 • 04 1«4536 03756 =,;, 1490 -,,, 00 110 cOO'.B ®002 1% 

10155 e150 1588,d 14 .. 98 I!! 05 1"4675 ,3154 - .. 1358 - .. 0180 -«OOH) e 00135 
10156 .. 150 15 8&.., 0 13 e, 92 .,01 le4358 62382 -~1030 -.01.51 =e0024 ,r,0158 
10157 ol50 158901 12"' tl5 =eOl 1035111 e2C86 -00~92 -e0l41 ·~· 0030 e0182 
10158 8150 1588,,3 lJi:OJ ., 00 l 111514 '11562 -.0954 -.0131 -.0027 ,;,0139 
10159 .. 149 1570 .. 6 ,, 16 ,, 00 c2499 v0475 ~e0701 -~0101 -c001'1'3 .,0139 

TEST 23 RU 1~ l. 35 
TP MACH 

,, 
ALP:{A BE TA CNF{BA) Cf.tF{GA) CP~\BA) Cf<ll;(SA) CYMUHd CSf {Btd .,; 

PA OEU DEG 
10150 ., 150 l5t1Ee6 1 '-1@ 9i ., :)6 11!17422. - .. 0212 -.1611 -.0061 .0008 =c0013 
10151 e 151 l :;93" 6 l9c0l ., 06 le6472 - ~00310 -.1612 -.0062 e0006 c 0013 
10152 • 15 0 1578.-D 17 ~ tiO • 04 1 m 5755 =,,0369 ~@1509 -~ 00 53 e0008 <!10052 
10153 o 150 15b4et- l6e-i0 11>06 le5545 =c.0283 = .. 1514 -,,0054 Iii 0009 .. 0021 
1015 1, el50 15b8.,t:; l5c92 e04 l t:: 5.009 G>c0375 =,;1490 =~,0041 ,,0020 .,, 00 2ft 
101~5 ., 150 1586.,3 l4evd C 05 ls4991 -~&07•15 =w .l.3)b --. Ol 7 2 -.uU56 @0085 
10156 cl50 E•f>e@O 13.,92 .. 01 1.4510 -ell43 -.1030 -00141 -61 0059 00158 
10157 .1~0 1589@1 12 .. 8'.J -oOl l-.3b40 -.,0973 -.0992 -.0131 -.0061 @01&2 
10153 el50 15i:l8@3 l'.Je,00 ... oo lel6ll -e0461 -@0954 -.012~ =.0049 (i) 0139 
10159 "149 1570e6 el6 oOO n2500 "'O•t68 =(!!0701 -fj(HQl =000(13 .. 0139 



a • • 

NASA LA"'IGLEY 7 X 10 HIGH SPEED TUNNEL 

TEST 23 f.'UN 136 
TP MACH !J ALPrlA BE TA CL(SA) CO(SA) CPM(SAJ CRMCSAJ CY"1(SAJ CSFCSA) 

i'A DEG DEG 
10172 .151 1592.4 • 04 .oo .0464 .0367 .0111 -.0114 -.0047 .0160 

. 10173 • 151) 1587.2 4.90 • 02 • 59 ~-4 ~0712 -.0269 -.0121 -.0038 .0079 
10174 • 151 1595.6 q.85 • 04 • 9::;41 • 14 3£· -.0537 -.01e2 -.ooso .0205 
10175 • 150 1579.3 14.9() .oo 1.2084 .3406 -.0973 -.0138 .oooa • 0141 
10176 • 151 1592.1 20.00 .03 1.5146 .5560 -.1247 -.0094 .0020 .0040 
10177 • 151 1607.i:l 24.66 .oa 1.6760 .7554 -.1931 -.0052 .0063 -. 0115 
10178 .152 1615.0 29.7':) .06 1.8595 1.0633 -.2738 -.0006 .0066 -.0085 
10179 • 1,0 1585.3 34.66 • 11 1.8761 1.3020 -.3380 .0058 e0063 -.0259 
10180 .l't9 1567.7 39.62 • 12 1.7743 1.4722 -.4558 .0081 .0086 -.0517 
10181 .148 1535.7 44 • 72 • 13 1 • 68 b 1 1.6712 -,5094 .0066 .0096 -.0212 
10182 • 148 1536.9 50.34 .21 1.5524 1.8608 -.6374 .0059 .0121 -.0286 
10183 .152 lb22e5 • 04 • 00 .0487 .0367 ,0113 -.0112 -.0046 ,0084 

TEST 23 QtJN 136 
T? "'ACH '.) ALi-·-tA 8£ TA CNF(BA) CAF(BA) CPM(BA) CRM(BA) CYM(BA) CSF(BA) 

~A DEG DEG 
10172 .151 1592.4 .04 • 00 .04t4 .0367 .0111 -.0114 -.0047 ,0160 
10173 .150 l5ti7.2 4.90 .02 .5993 .0201 -.0269 -.0117 -.0048 .0079 
10174 .151 1595.6 9.85 .04 l. lJ040 -.02~4 -.0537 -.0165 -.0110 .0205 
1017':J • 150 1579.3 14.90 • 00 1.2553 • 0 l E' 4 -.0173 -.0135 -.ooztt .0141 
1Cl76 • 151 15q2.1 20.00 • 03 1.6134 .0043 -.1247 -.0095 -.0014 .0040 
10177 • 151 1607.d 24.bo • 08 1.8333 -.0129 -.1931 -.0073 .0036 -.0115 
10178 • 152 1615.0 21 • 75 .06 2.1420 .0005 -.2738 -.0038 .0055 -. 008 5 
10179 • 150 1585.3 3.:..66 • 11 2.2836 .0039 -.3380 .0012 • 0084 -.0259 
10180 • 149 1567.7 3~.62 • 12 2.30!:>5 .0025 -.4558 .0001 .011a -.0517 
10181 • 148 1535.7 44. 72 • 13 2.3740 .001c -.5094 -.0021 .0115 -.0212 
10182 • 148 1536.Q 50.34 .21 2.4233 -.0075 -.6374 -.0056 .0122 -.0286 
10183 .152 1622.5 • 04 • 00 .0467 .0367 .0113 -.0112 -.0046 • 0084 



TEYf 23 
TP MACf'Ct 

l0Hi6 C 151 
10187 ,, l ~) l 
:! 0115 }; (i 151 
10189 (!:· 150 
10190 s 151 
10191 t 149 
10192 €' 150 
10193 \a 150 
10194 .. 150 
10195 t: 151. 
101 'U} "' 150 
10197 " l't9 

TEST 2'1, 
TP MACH 

101 86 e 1 "'' _, J, 

10187 ,, 151 
lOU!8 @ t51 
10169 ,, 150 
10190 e 151 
10191 e !A9 
1019i: s150 
10193 e 150 
10194 ,:; 150 
10195 .. 151 
10196 0 150 
10197 Ii' lli9 

l !:i 91 ~ ,, 
1596~8 
1591,, 7 
1579 .. 6 
l603c8 

158 1t..l 
1 :i eo, 6 
1578 .. 3 
15Silc0 
l~i90Q3 
1:H,7.,9 

.4 

f;' h 

1591\!'d 
l::>96,,d 
1591..7 
15 71.,,,,, 6 
1603~6 
1565.,6 
15134,,l 
1580.,6 
1578d 
1591,J 
l590c3 
1567.,9 

DEG 
e :)3 

lU 06 
14,. 7'7 

24,c63 
29.,76, 
::l 'l ,, 5 ~ 
39.,62 
44cS3 
';;0, 53 

004 

RUN 137 

DEG 
., J3 

r., c 9Z 
10.,0b 
lt,, ,, 79 
19" 93 
24 .. 63 
21,74 

44 e- 53 

BETA 
D ;;G 

" 00 
01 

0 04 
t!': 03 

" 06 
I) 07 
~ 04 
© 04 

" 01 

" 07 
€) 13 

" 00 

BE Ht 
DEG 
d)O 
"0 l 
e04 
., 03 
c 06 
., 07 
., 04 
"04 
~en 
.,01 
" 13 
,, 00 

C r !Sid ,_ 

,. 0 4 ~~ 2 
< :19 z.~1 

le 021 7 
l ~. 17 39 
l I'> :iQ 15 
1.,6955 
1., !3 5 05 
L,(!021 
1.., 752:. 
l c7014 
l ll! 5739 

,,,O'i6Z 

~' 04 52 
.,5962 

1®0341 
l1a2166 
lec?!i75 
1.,8627 
;~ .. 1317 
2" 3136 
;fl!, ze 32 
2,.3816 
2 0 4(:J,2 

,;,0463 

C[H S !d 

,1i)343 
€06H-5 
,,J.609 
€131 ½lt' 

5 4 5 1'> 

-.7713 
Ld)582 
1,3170 
1 .. 4635 
l, 6665 
1;;;G'?62 

.,Q3o'.;7 

e0342 
,. 01 74 

=.,0200 
~' 009 5 
§0010 

·~.,0055 
,,0009 
.. 004~ 

7 Y 10 IG~ SPfED TUNNEL 

e<H34. 
=c016t; 
=c0516 
=<,009?2 

cc,,, 2v0 7 
-,.2760 

=,;;4163 
=t;4808 
-=c 622 5 
-e0122 

=c0169 
"'"e; 0516 
'"~e0952 
=, 135 3 
=.,2067 
=~2760 
-i3198 
"''{' 416 3 
-l\'';81\>8 
~~@6225 

"CH22 

-,,0009 
""'1.>0016 
-,, 08'1' 
=e,0016 

~·"0006 
-=.,0009 

c-0003 
n•e,0027' 

,()()10 

= ~' oooz 
=€0012 

=¢0009 
·=~ 0015 
~"',i0074 
,.,,,OCHS 

.,0008 
-~11'0003 
~., OCH:Jt~ 

.,0005 
~-~110011 

~0013 
G0002 

-id)Ol2 

=.,0010 
"",;, 000'-? 
=.,0077 
~e0004 
=eO'Jlti 
=~0007 
=q0007 

= .. 0016 
'"' e 0005 
weCJQQ4 
~,, 0011 

CYM(BA) 

-,.(J0l(J 
··.,0010 
-e 009 l 

~-c0016 
=e0009 
~cOGll 
-.,0001 
=$0029 

,.0001 
"" c O 004 
-eCHHl 

'"0010 
,c~~oo21 

c 008f; 
me0020 
.,,,, 005 l 
=~,, 004(} 
<CD(\'0010 

00022 
00201 
(, 0022 
.., 006(? 
00064 

~ 001 O 
-e0021 

~0084 
= ,, 0020 
=$0051 
_,a0040 
-,. ocno 

@0022 
., 0201 
e0022 
~ 0089 
eOC64 



.. •. ( 

NASA LANGLt:Y 7 X 10 HIGH SPEED TUriNEL 

TEST 23 RUN 138 
TP HACH Q ALPHA BE TA CL(SA) CD(SA) CP H( SA) CRH(SA) CYMCSA) CSF(SA) 

PA DEG DEG 
10198 • 149 1561.7 .97 -5.08 .1177 .0657 .0068 .0005 -.0115 .0921 
10199 • 150 15ti6e0 t, • 78 -5.05 • 53 76 .0713 -.0174 .0031 -.0111 .0968 
10200 • 150 1585.4 10.02 -4. 76 .9916 .1467 -.0520 .0016 -.0161 .0999 
10201 • 150 1572.8 14.66 -5.18 1.1860 .3267 -.1165 .0089 -.0072 .0857 
10202 .150 15d2.2 19.66 -5.10 1•4675 .5169 -.1193 .0073 -.0051 .0651 
10203 • 151 1597.2 24.71 -4.90 1.7047 .7610 -.1810 .0075 -.0033 • 0626 
10204 • l~l 15 90 • 7 2~.55 -4.80 le8767 1.0548 -.2275 e0068 .0020 • 0822 
10205 .150 1570.7 34.45 -4.75 1.8623 1.2830 -.3235 .0121 .0012 .0869 
10206 • 151 1601.3 39.84 -4.80 1.7651 1.4805 -.3980 .0152 -.0053 .1020 
10207 • 151 1598.8 't4.3B -5.04 1.7096 le6713 -.4559 .0191 -.0061 .0932 
10208 .150 1589.3 50.39 -4.85 1.5991 1.9094 -.5916 .0143 -.0116 .0891 
10209 • 150 1574.l • fj ~ -4.93 .1060 .0579 e0084 .0005 -.0105 .0855 

TEST 23 RUN 138 
TP t'IACH ~ ALPHA SE TA CNF(BA) CAFCBA) CP'1(BA) CRMCBA) CYM(BA) CSF(BA) 

p~ Oi:G DEG 
10193 .149 1561.7 .97 -5.08 e llt,6 .0637 .0068 .0001 -.0114 .0921 
10199 • 1 !1 O 1586.0 4. 75 -5. 05 .5419 .0262 -.0174 .0041 -.0114 .0968 
10200 .150 15!:s5.4 10. 02 -4.76 1.0020 -.02eo -.0520 .0043 -.0156 .0999 
10201 .150 1572.ti 14.66 -5. 18 1.2306 • 0178 -.1165 .0104 -.0047 .0857 
10202 .150 1582.2 l 'i • 66 -5. 10 1.5559 -.0010 -.1193 .0085 -.0023 • 0651 
10203 .151 1597.2 24.71 -4.90 1.8667 -.0213 -. 1810 .0083 .0001 .0626 
10204 .151 1590.7 29.~5 -4. 80 2.1528 -.0080 -.2275 .0049 .0051 .0822 
10205 .150 1570.7 34.45 -4.75 2.2780 -.0010 -.3235 .0098 .0061 .0869 
10206 .151 lb0le3 3-1.84 -4.80 2.3038 .0059 -.3980 .0151 .0057 .102a 
10207 • 151 1596.~ 44.38 -5.04 2.3908 -.0011 -.4559 .0179 .0090 .0932 
1020a • 1 !:10 1569.3 50.39 -4.85 2.4905 -.0147 -.5916 .0101 .0037 .0891 
10209 • 150 1574.1 .85 -4.43 .1068 .0563 • 0084 .0001 -.010~ .0855 



,AS A l Ai1~Gl EY 7 X 10 HIGH SPEED TUNN2L 

TEST 23 RUr! L39 
10 . t f"IH:H ltLPl1A BF T ,c,, Cl €St t CDGSAl CPt-1($b.i CRlliUitd CYM(:ib.l' CSF(Sfd 

vi\, OEG DEG 
10224 ,,., 150 l::i75o7 1®37 5c., 03 1:1915 0 05{;8 c0060 '"'1!;0037 "0089 "~e0872 
10225 ., 1~1 1595 .. 5 4.96 5.06 .,5822 ~0663 -"0181 - .. 0076 ,:,0090 ·~ •. 0828 
10226 0 151 1592e7 l O,, 11 5., 02 1-,0144 " 1467 =c0497 ~~t') 01 79 o:0027 =~0787 
10227 "15} 159,::ic,·? 14f),'1:-i ,. 14 la l q 6lt 

:, .~ .... ,... e;~f:1003 ~e..0113 0007 1-, ~-·-ft; n 7 J 6 _, ~· ~ .,.;{,_ 5U 

10228 .. 1:70 1571,4 10, 79 5~- 06 1.,i,977 ~~1 354· -01267 -.,, 00<;!9 e0051 -G08l8 
10229 ie 149 1562c!J 24. 91 i;;_ 13 1., 7 2 t:,l.i tr 79 ,{f 5 =a2087 =eOOt:<3 @0008 =·@ 090 7 . .,lg. 

1.0230 ,;15-0 15b5€'3 ;>?r,,77 4 ()' 
t G ~" J 1.,8885 J.0742 '"

0 c2J4", -~ 006b -€0026 =<I0973 
10231 ., 150 15 e 5 e 1 3'te65 4., 99 1 ""8809 lt,2915 =,;3255 =,i,0161 -~0008 =c0832 
10232 ., 151 159008 3te69 5" 13 14,7600 l.,4560 =.,, 4070 -(!0134 .. 0053 -~1040 
10233 0150 1,a?.,a 4.:;., 76 5o 01 L, 6919 L-6631 =e4624 -,0111 c004l ="'0828 
10234 «150 157:; .. 6 50* 37 4e 90 1~56li2 1(le9oe =.,6222 -e.0136 "0 l 05 =00610 
10235 "150 J.590cG l "36 4w. ··?e .,,2043 ,;(16~6 eOOt:tJ ~··@0037 ,.OJ96 -=009ltG 

TE:ST 23 Is; :Jt-s 139 
TP MACH ;,J J~LPHA BETA CNF(BA) CAF,CA} CPM€3td CR/1€BA! CVM ( Bid CSf ( Bid 

PA DEG DEG 
10224 ., 150 157~@7 l 6 3 7 5 .. 03 <' 1928 e0503 E,0060 =,-,0039 ~ooaa ""'i.;0872 
l 02 2 ';I "' 

1 c; 1 1595c5 ~· i;-, :; 0i 5 .. 06 o5b5B t; 015 7" ;s-,•~0181 =~OD83 .,QOti3 -00825 
10226 " 151 1592~ { 10. 11 5ri; 02 1 .. 02 'i4 =,,O:L3b ~-~0 1,97 -0013!, =1,0005 =@U7S7 
10227 ,., l 5 l 1599,, 1:I l<tc'--J';i 5. l.4 1«>2392 e.0035 -1;]003 - .. 0128 .,00<:2 -a0716 
10228 aEiO 1571&4 l'-Je 7'-1 5r. 06 le59C5 =cJ035 =·,d26 7 -.,0110 (,0014· -,;,0818 
10229 "149 1562.0 24.91 5. 13 1 .. 9004 -.,0064 -~2087 =.,0079 =e0027 -r, 0907 
10230 .. 150 15B5.,3 29e77 4.95 z~ 1726 Q<<'.;0051 =;i,2544 ""t,0046 "'-'0 0056 ~~~0973 
10231 <j} 150 15S~•ei1 3;,65 4 .. 99 2.2817 =e0071 ~,.,3z,-5 =~0128 ~,,., 0098 =€0832 
10232 l"' 1 " -' ~ 1590d 39 .. 69 "i ~ ~ 13 2 9 28£:2 -~0036 =f:4070 -..,()136 -.,0045 -@10¼0 
10233 "150 1SB7.,i:3 ,,4 * 76 5e 01 2e3724 =>@OlQl, =(\462£; -,,,0150 ~~.,, 00'12 =c0828 
10234 ,d50 1~75e6 '.>Qo37 4.,90 2,.,4667 ,cs,~0139 =c,6222 =·"' 0168 =.,0037 =.,0610 
1023;:i ~ E,O l::i'i(J,0 1 .. 3 6 4. 4B ., 20 51:l "o~,97 ., 00~:(3 -.,0039 c,0095 .... 0(0~ 0 



Nt\S,i\ t ;1 NGL '.""'i..J ~ ,,; 10 HIGH :SPES:D JUNN~:L r: l ' r\ 

.,. - i- ·r 
l C .. ~, 23 ,?UN 140 

1P tH,CH (J ALP-J~ BE lA CL ( Std CO{ $A} CP~H$i\ ) C ,, ,1 !Std CYM ! s j\ » CSf (SA ' t .---~ 1-~ !J 
PA 1H:G 0 t:{; 

1023d 151 1 I. ,t·, : ,.J ~,)07 •ilM,s, 00 = '~ 3084 "' l5dl ,:i159 =~()()13 -= !j 0U06 00117 ~ :..OL_;.,1.,,u 

10239 .,, l'.J l 1591 :.'} "1 !...1 ·J i3 <-; -~"' 01 " lU 15 I!) 15 ~iB ,,5400 ~•.,()013 -~,,ooob 00098 
102!,Q 150 'l ,~ ,,..._ ~ ~, l O ,, J'J - en 5902 1880 j49J -~~}0073 =,.0050 .:,{)164 } .J-d t\ ..l i; _; ·J ~ .. Q 

10 ~~ l; 1 ,, 1 1, r, - . , l~1 b3~ .~ l •~ • 96 -.:,a} D9 $ 7377 ,, 2 f:l'.i 4 " 530[1 ,.:".;,0020 " 0 DO Li ~-0163 
10242 "' 150 1 ~ 0 ".".( 

_.JC;..,; ~ ~J 198 7d -. 12 l 1- 0529 '}'t3 117 'Ii 5010 10006 ~,.0013 ,,()160 
10243 "' 150 1.576,,,c:; 20., 64 ""'""o 15 1 ;$ 2651 ,, 5996 .., 3829 "0007 ""°'{:, 0006 ii 0109 
102,,4 ~ 150 157 •;~ 2 Z1a 6). c-~ 18 1,, 11590 ,. 82 39 0 28 10 -.oooz - ,, 0009 a0118 
10245 ~ 150 1577~ ti 34~ 60 •• '9 I ':' ·• 'J 1 I> 5598 L,0560 JI 1032 'il0003 ~ 0005 00Hi6 
1()2!~6 "149 15 o', :;,(J 3·:,,, r..15 "=0 22 l ") 5222 1~ 2170 -,., 1013 =00006 'J 0006 .. o:un 
10247 3 150 15 7 2,., 7 f< It ii :i4 ""_;,,a 22 l ., 4263 l"' 32 31 Q'..-;>>l) 2309 00002 -~0014 e0227 
10248 .;; 151 1602~5 50.-00 -e 22 lg 37 • 5 1'))5050 ..,,.317; =a,~ 0001 ~~,,0019 r.,021 1, 

102"-i9 .. l t, 9 1553 ~ :; c.-;; 0 () =c 00 ~0 3130 !) 1559 ,,; 5113 =.,0002 =-,0007 v0152 

TEST 23 R :,J i'i 1 fi 0 
TP f·iAC H :) t.LPHl1 Al JA CMF { BAj Ct\ Fi BA J CPl'l(fl.A ) cg;,1 l BAJ C 'f i-1 i 3A) (' ,. ,,;: t8l1 ) ' M ;, ~ 

? I). 0:: G DEG 
10238 ·J 151 1601 ~e !SW;,;} 07 ~ ;'j) 00 l!IU{;; 30-:,6 ::d577 <>515<;l =c,0013 = - 0006 ~0111 " 10239 ,..151 1591 3 ... j 4 @ 8 l1 ·=,~,, 01 .~ l 9 1t0 '.') l";-00 ;1) 540{) =~0012 =,.0009 .. 0098 
10240 "150 15 81 " :; i. U" 05 ·-~ 01 " 61 -<10 ., OB 2 l ®?493 ~-". .. ,0063 ~--,,0061 "0164 
102ltl .$ 149 1563 .. 2 l'1,. 0j ,.-,~ G9 u 78 ..., 1 

I •• .., 08 62 ~5308 =300.i::O ·~•,aOOOl ,.,OH,3 
10242 f} 150 15[3,,Q 1 :;i ~ 7':J ~~ .. 12 l " 1379 00528 ~ 5010 ~ 0010 -,. 0010 ~ 0160 
10243 .. 150 1 sro,,. 9 .2 l:;, -:'.j) t) lf a-..~ l :J 

., 
i& 3999 ~01 76 ~ 38.Z 9 .,0009 .;!ll'>®i 0003 9 0109 

10 2 ti{.~ 150 1 ;;;- """"C 
:, .t :;J / :J '!} 2 2 i ,1 d l ~~ 13 l 8 67 55 -,.0105 ,. 2010 ,,0003 ~~ 0009 4l 0178 

10245 -:) 150 1 ':J T? !i 34,., 60 =~ 19 l ill BB 36 ~,,;0165 
" 1032 ""'"" 2 0000 " 0006 ® 0166 

10246 ,0 149 1.564~ 0 3 -; ~ d ;1 ~~· ,J} 2.2 1,. 9L>fjl; =•30 1,,12 ~, .... tJ 1013 =o1000B !J 0 {)O 1 ,, 0131 
10 Z ti 7 d':>() 15 7Z ,,, 7 l1 (7 s 5,, -· 22 l.;,9446 =-,,0575 ,,~,, 2309 .]{)011 =,,, 0009 .. 0227 
10243 ,l 151 1602 ;.; 

O .,,t 50 ;100 _,., ?? 
- f .• 2 ,,0396 =·00393 -,,3179 " 0014 ~~.0013 ,-,021 1, 

102i;9 l'l 9 J ~53" 9 -=,. 0·} 00 .H.32 155 1,;~ .,., "' 1 ""-~ 

'"'t; 0008 ,,~ouo1 ,0152 ~ -=., -~·@ 

" ij:)l,t.,j 



l~ A Sb LAl\iGLt:Y 7 i: 10 tHGM SPEED TU1'/.N U. 

rrsr 23 RUN l~l 
TP f{AC K Q ALPP{/1 Bi:. T t\ CU SAi CD(SA) C?Vi(Stl CR!HStd C\flHSA.l CSFQS/d 

p /.i_ DEG DEG 
10250 C l~O 1586e2 "8 ':\ =4c85 =<J:262 1t cl78l: e5072 ,,0085 =00061 C 0806 
10251 el51 15 89 ( 7 4,7~ '=5 e 05 C 12 34 o V501 c'.i245 c008l '""00078 e0866 
10252 C 150 1579tcl 10"' 07 -4.,94 e5705 cl5ll e5415 e0048 -.,0118 ,,, 09 2: 3 
102~->3 m l50 1570,2 14c8d -4.,, 78 ©7481 c2956 @5256 6t00413 =e0016 {i)0634 
10254 el 1,'il 156507 1..;l.,67 ="ie93 1GQ524, c4339 e (~998 e0089 00015 c0578 
10255 e150 1580e5 24~84 -,~ 04 le2851 c6005 e'l'l35 e0127 e0036 e0 1d2 
10256 0150 1579c,8 29.., 51 =5e01 L, 4 799 .r 8325 e3164 tt0130 i;Q069 "' 0713 
10257 C 151 1591~(., 34"' €H =5e03 lo536l L,037t. cll-15 c0l90 (')0069 e0194 
10258 « 150 1570"5 39,62 =4e90 1,,5324 lc2038 ={\0553 ~ouio =0 c 0028 e0817 
10259 6 150 15 72 €1 3 44e56 = 1h<t;7 lc4B8? lc36£;1 =el9t;3 c0122 =e.0054 e0967 
10260 e 151 l587c5 49c94 -5.02 le 40 44 lc5234 =c3188 e0ll9! =(')0095 e,0897 
10261 ., 151 1592c9 (' 7, =5c 13 =e2698 "1734 c5093 (·0086 =c0062 C 0820 

Tl.:ST 23 ~UN 141 
TP Vi h,C H '.J Al P'{A BcTA CNHtHd CAF(f:;Al CPfHBA) CRMCB,U CYM{8Ag C£.f CB.Id 

PA 0£8' D ,~,,.. 
:: cy 

10250 ei 15 0 1586c2 C 8 8 '=4c85 =@2597 C 1.824- e5072 00086 =0 00059 e0806 
10251 , 15 l 15tl~('7 ,,, ., 74 -5., 05 "1354 ,1394 0 524 5 00057 -€0071 c 0866 
102~2 Gl50 1S7S,l l v @ 0 7 =4e94 C 59 34 00786 c5415 0 0068 -e0l08 ID 0923 
10253 el50 l!i70 c. 2 14" 60 -4.713 ,.7969 ~0936 c5256 e0051 =c0003 €)0634 
10254 el49 l56Se7 19,.67 -4,,93 l ro 13 70 li)o5r,t3 s'i't98 &0079 €)00¼4 11.>0578 
10255 ~150 15SC.,5 2'1eb4 =5. 04 1.,4164 00050 ,4135 eOlOO ,,QQ86 @0432 
10256 ., 150 1579od 29 e 51 -5., 01 l., 6979 =e00 1t6 "3164 ,:,0079 .,0124 m0713 
10257 G 151 1591 .. 6 3½e89 -5., 03 1,8534 =~0277 ell15 €0116 00165 e:07q4 
10258 "'15 O 1570c5 3..,<>f)2 =4@90 l.,9481 ~ .. 0498 ~"e0553 "0151 c0094 1!10817 
10259 "150 1~72,3 44056 -4e97 21:10180 ·~u0727 =.,1943 "0125 ., 0047 c;0~67 
10260 , 151 15S7c.5 4 'f/(!; ~41 =5e 02 2 Ii! 0698 ""'«,09'{ft "",dHHl ~01~g c0030 @0897 
10261 "151 l,92c9 "75 -5, 13 =.,2675 01769 e 509 3 @0087 ="'0061 c,0620 



• • • • 

NAS A lANG L '=.Y 7 X 10 HIGH SPEED TUNNEL 

TE~T 23 i<.UN 142 
TP MAC rl 0 Al"riA BE TA CL CSA) CD(SA) CPM(SA) CRM(SA) CYl'l(SA) CSF(SA) 

PA DEG DEG 
10262 • 151 1596.7 1.15 5 . 0'3 - • 18 38 .1676 .5001 -.0113 .0055 -.0868 
10263 . 150 1583.6 .:. • 81 4. 72 .1683 .1505 .5214 -.0111 .0061 -.0734 
10264 .150 157~.l 10.07 4.89 .59~9 .1899 .5448 -.0179 .0028 -.0733 
10265 • 149 l5:.1tel l-=t.71 4.86 .74t2 .2960 • 538 2 -.0088 .0030 -.0615 
10266 • 150 1580.2 19. !:lb 5. 06 1.0434 .4245 .5097 -.0109 -.0003 -.0448 
10267 • 150 1576.9 24.66 4.€3 le2b86 .6091 • 3863 -.0122 - . 0052 -.0540 
10268 .150 1579.l 29.82 s. 02 1•4850 .8446 .2912 -.0138 -.0053 -.0608 
10269 • 150 1584.3 34.6d 5. 14 1.5483 1.0464 .1042 -.0191 -.0053 -. 0721 
10270 .150 1584.2 3·~.74 5. 00 1 • 52 t,8 1.2011 -.0110 -.0166 .0036 -. 0707 
10271 .149 1560.J 44.80 5. 00 1.4904 1.3847 -.2089 -.0152 .0037 -.0788 
10272 • 150 157beo 50.13 4.8~ 1.3910 1.5224 -.3124 -.0103 .0045 -.0582 
10273 • 149 1561,0 • 't 7 4.82 -.1893 .1796 .4958 -.0110 ,0055 -.0879 

TEST 23 RUN 142 
TP MACH :J ALF-riA BET.\ CNF(BA) CAF( BA) CPM(BA) CRM(BA) C't'M(BA) CSF(BA) 

PA DEG DEG 
10262 • 151 1596.7 1.1::;; 5. 08 -.1804 .1712 .5001 -.0114 .0053 -.0668 
10263 • 150 15b3.6 4.dl 4. 72 .1803 .1359 .5214 -.0116 .0052 -.0734 
10264 .150 1579.l 10.01 4. '19 • 6229 .0823 .5448 - . 0182 -.0004 -.0733 
l02b5 • 149 1555.l 14.71 4.86 .7989 .0963 .5382 -.0093 .0006 -.0615 
10266 el50 15t10.2 1,. t-16 5. 06 lel255 .0447 .5097 -.0101 -.OJ40 -.0448 
10267 • 15 0 1576.9 24.66 4. 8 3 1.4252 .0159 ,3863 -.0089 -.0096 -.0540 
10268 .150 15 79 .1 2~.82 5. 02 1 • 7084 -.0057 .2912 -.0093 -.0114 -.0608 
10269 .150 1584.3 3',.6ij 5. 14 1.8686 -.0204 .1042 -.0126 - . 0152 -.0721 
10270 • 150 1584,2• 39.74 5,00 1.9477 -.0488 -.0110 -.0150 -.0079 -.0101 
10271 .149 1560.3 44.60 5. 00 2 • 03 33 -.0677 -.2089 -.0l3't -.ooeo -.0788 
10272 • 150 1576.o 50.13 4.89 2.0601 -. o<no -.3124 -.0101 -.0050 -.0582 
10273 .149 1561.0 .97 4.82 - • 18 62 .1€28 .4958 -.0111 .0053 -.0879 



NAS/1. LANGLEY 7 X 10 HIGH SPEED TUNN!:l 

TEST 23 RUN 143 
TP M ti.CH ~: ALPHA BE TA Cl{SA) CD(SAl CP'M {Std CIHHSA} C V'1H Sid CSF €Std 

PA DEG D E:G 
10286 ~1so 1576c2 •=.,02 =002 =0094&; 00556 !)0520 .,0331 "0068 e0027 
10287 ., 150 1577@0 4., 96 =., 01 "li,42.7 io0848 e0187 ., 0379 e0056 =e0024 
10288 .. 1~0 l 5 77" '-t 10e09 "'01 ~.9076 el674 ""@026b c0210 =e0041 ~0103 
l02d9 e 150 l5b6.,4 14.,bt:1 .,01 le2234 ,,3304 =.,0913 -.., 0070 =,,0013 .,0079 
10290 el50 15d6c4 19"62 .01 lc;,5126 .:5lt12 =., 128 3 -©0014 =©0024 1110062 
10291 "150 l!:183.,7 -607 - .. 02 -,, 09 79 @0564 .,0530 e0332 ., 0 06<i e,0026 

TEST 23 RUN l '13 
TP MACH Q ALPHA 8ETA CNF(Bld CAF(BAl CPM(BA) CRlH BAl CYM(i:lA) CSF(BA) 

PA Dt:G DEG 
10286 0 150 1576.;;2 =e02 -,, 02 =.,0944 E 0556 e0520 .,Q331 c0068 e0027 
10287 ., 15 0 1577d3 4e96 =Ill 01 e4484 004'62 @0187 @0373 00089 -«0024 
10268 el50 15770-? 10.,09 cr, 01 09229 ., 0058 =<J0268 @0214, =G QQQ"{ ,dH03 
10289 ,; 150 15-':$6.,l'.t· l4o 8t; "01 1.,2672 c0051 =@0913 =c0065 =0 00030 @0019 
10290 .,, 150 15cH.,G½ 19@d2 cOl le6067 =~0039 =01283 -.,0005 =c0027 ., 0062 
10291 .. 150 1583.,7 -,,J7 -., 02 -,.0980 "'0568 e0530 .. 0332 .,0008 e0028 



HASA L ANGLEY 7 X 10 HIGH SPEED TUNNEL 

H: s·r 23 RUN 1 lv lr 

TP MAC rl \;J AlPrlA Be T t,. F- l ; Std CD \,: A > {' i;) g 5 A } CRMi.S:\) C Yt1l ( l1 l CSf LSt\ j \_, "'-• . .. ,] 9'\;} ""'"'. 
!), ' 1 it DEG DEG 

10294 ~~ l';;l 1611 a 8 0 01 -,, 01 =e0294 ,,04 34 .. 0235 .. 0160 " 0026 ,.0022 
10295 ) l '11 159 1+., l !.i 

' 81 """'o 01 ~ 4899 ;,0717 -~0095 <!)0177 ,,0016 ;;) 0022 
10296 '} 151 1602-~ l lU0 02 = {:j Pl ~} ... "''1'161 iil14,:J5 =@0487 @OC55 =;:, 00.51 ,) 013 1 

4 

102i;1 ::, 150 1579ati l t1" 71J ~a 01 l 111 1939 " 3286 - .. nu. -.0032 -., 0020 .i0090 
10298 ,$1:>0 1581 .. 

., 
1 ;:i,. 93 =;; 01 ·1 '-19 29 5269 .,,., .. ::t- 1279 ,=;;0002 -...-;.::..;J 0022 ,.,0061 ' al. :) ·.) 

10299 " 151 1593 ,. b ~ 01 ,,_;j 01 ·= 0306 .0 1~33 "'02 l 7 000160 " 0025 ;,oo;n 

TEST 23 RUN 144 
TP t-LACH Q ALPHA BE TA CNF {Bf\) CAF( BA} CPM(8A J CRM( BA) CHI! BA) CSF (BA) 

PA DEG O EG 
1029'1 (') 151 1611 a8 ill 01 =-~ 01 -~oz9t;) ©0434 .,, 02 35 00160 ,;. 0026 @0022 
10295 ,3 FJl 1594 al 4a 81 -.. 01 ~ t.,,9 42 ;}0304 =,,.,0095 ,,0176 .,0031 ·ii) 22 
10296 3 151 16020 1 10:} 02 =o 01 " 9577 u a O 1 75 '""@0081 ,.0063 «>= {} OOttl •llD131 
102":J? " 150 1579"d 11; ,:i 70 -0 01 l 0 2 382 ·) 0148 ..... ·3 1111 car,,.3 0026 =00027 'G OOtJO 
10298 150 15(11-r, l ' 1,;, 93 ~~ 01 1e5B3S =~0117 =e 1279 .. 0005 =,)0022 "' 0061 i) -~ 

10299 9 151 l59.3w6 "01 ---@ 01 =;)0306 @0434 00217 ,,0160 Ill 0025 w0027 



NASh LANGLEY 7 X 10 HJ.GH SPEED TUN!H~t 

Te:ST 23 RUN l c, 5 
TP flACH Q ALPHA Bt TA CL{Std C(H S Id CflM(S/U CiUHSAJ C'r/1CS!U CSF (Std 

Pt-. DEG D CG 
10302 cl5O 1590c3 0 0 l -.01 =.,0279 e0443 eO456 .,0209 C 0039 ~~00002 
10303 .-151 159402- 5e02 -" 01 G5189 «075:i ., 015 5 · ~0236 c:0034 =cs0012 
10304 ., 150 157200 'J. q 3 -. 02 @~3 62 11 lf,66 ~'&0207 ti0123 ""c0038 00096 
10305 • 15 0 1586(\2 14., ti3 -004 1.1872 ¢) 3 l 8 7 =.,0963 -€)0041 -"'0012 00097 
10306 .150 15€2~, 19.90 -003 1.5141 ,;5448 -.,1334 -.0006 -.0020 e0054 
10307 ., 151 1596,.4 e05 -.01 -.0129 6)0439 "'0448 @0220 .0036 e0025 

TEST 23 RUN 145 
TP MACH (i ALD~A Bi: TA CNF(BAl CAF(BA} CPM(BA) CRM(BA) CYM(i3A) CSF(BA) 

PA OtS 0 f: G 
10302 ., 150 1590,d oOl -.01 ~~.0278 e0443 c,0456 @0209 .,0039 -.0002 
10303 • 151 159402 '.7., 02 - .. 01 • ?2 35 .. 0299 .0155 e0233 .0055 -.0012 
10304 (; 150 1572.,0 1e93 - .. 02 ., 94 75 -.0169 -~0207 e0128 =e0016 e0096 
10305 ., 150 l5d6@Z 14.63 -~. 04 le2293 e0043 =.0963 - .. 0037 -.0022 .oog1 
10306 el50 15b2e5 1 1 • 10 -.03 le6092 -.,0031 -.,1334 .,0001 -.0021 .. 0054 
10307 "151 1596.3 e05 =eOl - "0128 110 1t39 .. 0448 a0220 .. 0036 .0025 

,. J • 



TEST 
TP 

10310 
10311 
10312 
10313 
10314 
10315 

TEST 
TP 

10310 
10311 
1,0312 
10313 
10314 
10315 

23 

23 

NACH 

~151 
"1,0 
,1:, 0 
"15 l 
~151 
·~ 150 

MACH 

"151 
"1 !, () 
~150 
. 1 ~ 1 

:C:I ~:,. -_,,; l, 

,7j 151 
al50 

159508 
1587.3 
1587~8 
1602,o 
1600"5 
1586,.o 

1595~3 
1~87 d 

1602 .. 8 
l60C,1; 5 
15863!:( 

RUN 146 
AL .;;HA 

DEG 
:. 04 

')" \; 6 
14 .. 90 
19-,69 

,; 03 

r!UN 146 
ALPHA 

DEG 
i04 

5., 08 
9 .. 96 

14., 90 
l -i'"' 6"i 

.. 03 

BETA 
Di:(~ 

~ 0 ., 0 l 
,. 00 

~ 0 ,r, 0 l 

"02 
- .. 00 

BE TA 
DEG 

-,, 01 
"'00 

,,= ., 01 
=,,., 01 

002 
-~oo 

Ct(SAJ 

.. \Jl 22 
., 55 76 
,;, 9651 

L, 1882 
lo 1t810 

00125 

;}0123 
,, 5616 
,,9154 

1~2313 
le5700 

1!)0125 

0 0 3 'H 
,.,0706 
e,1432 
o 32 ;:'. 7 
!} 52 l 2 
,10396 

CAH BA! 

9Qt~10 
-~0258 

"0064 
- .. 0082 

~0396 

,. il 

7 X 10 HIGH SPEED TUNNil 

~o:aH6 
.,0038 

""'@OZfJO 
"7 ';~0922 
=el307 

s0331 

CP?HBA) 

e03l;6 
38 

- .. 0280 
""'@0922 
=el307 

,,0331 

,,0126 
~0128 
&0031 

=c>002l 
=,,0000 

.iCl31 

a0l26 
~0126 
(>O(ViO 

'"'~0019 
~0001 
.. 01.31 

.. OOltl 
,.0015 

-,,0050 
~,., 0006 
•=,,0021 

e0020 

~0018 
,, 0026 

""''(;0012 
=.,0020 

u0020 

,,0002 
=e10014 

00112 
@0035 
,. 0013 

&•e0015 

,,,0002 
=,11001 1,· 

,.,0112 
cl) 003 5 
.. 0013 

'"';;0015 



NASA LANGLEY 7 ½. 10 HIGH SPEED T Ut~ !~ i:;; L 

TtST 23 RUN 147 
TP HACH Q Al?Hf~ BETA Ct{Sld CD(SAl CPMCStd CfUHSA) C'OHSAt CSF(SA) 

Pa fl ... ,.. 
., t.lJ DEG 

10331 ., 151 159~,3 =GO7 ""e. OZ =(;l 1021 &0681 i 0476 e0517 c0l44 =c,0336 
10332 ., 151 l597el 4 • 86 .03 • 43 36 00962 • 002 4 e0?54 ~.01oe - .. 0409 
10333 sl?l 160008 9ed5 .01 • 8 758 '111666 ""e0365 ..- 0440 .., 0005 -.0309 
10334 e 151 l61Ld. 14" 74 ., 13 J..,1914 G 34'.; 18 =cltl8 .0125 -e0043 -·e 022 7 
10335 "'150 1587 .. 6 l'-1e9d o l 7 lo4782 c5404 =cl032 ,.0131 =,:0082 -.0206 
10336 • 149 1557.6 -.07 -.02 -.1029 .0683 .0482 .0515 .0145 -e 0334 

TEST 23 PUN 147 
T? MACH iJ ALP riA SE TA CNF(BA) CAF(Btd CPM{BA) CRM(oA) CYM(BA) CSF(BA) 

PA DEG DEG 
10331 .151 1594e3 - .. 01 - .. 02 -.1022 .,0680 .0476 .0517 .0143 -.0336 
10332 e l 51 15Cr7cl 4.,86 "03 c:4401 e0591 00024 e0543 1)0154 -.0409 
10333 .151 1600 ,, • 9.85 "07 .,8914 .,0143 - .. 0385 .0432 .0080 -e0309 
10334 el5l 1611 .. 1 14 .. 74 • 13 le2392 Q0275 =.1118 e0132 -.0010 =e0227 
10335 .. 150 l5ti7s6 19~93 • 1 7 1.5739 .,0027 -.1032 • 0151 - .. 0033 -.,, 0206 
10336 e 149 15?76'6 - .. 01 -.02 -.1029 .0681 00482 ~0515 .0145 -e0334 

" , 



. .. 

NASA l 1\NGL EY , X 10 HIGH SPEED TUNNEL ' 

TEST 23 i,'I.Jl\ 148 
TP MACH ,., ALPdA BE TA Cl{S.tU CD!SAi CPIHSA) CRrHSA) CYM(SA} CSF(SAJ ,.. 

PA DEG DEG 
10339 "150 1565@2 ~ 05 -., 00 ., OS42 «0479 .. OL3B. ,.0192 ,,0069 -.~0233 
10340 ~ 15 0 l55l;.,2 'J e 02 • 0 l ,.6087 ., 0812 -~ 02 77 .i O 1 B•i 110041 -~ 023 9 
10341 ,J 150 l:.7r,,5 ),;i'H .. J 1 1~004? "1594 - .. 0611 .. 0118 ~~.0042 -a0122 
10342 wl50 1586~6 l4©b4 '1 04 L,191S 03476 -,,, 0971 ., 0175 -.,0026 =@0194 
10343 ., 150 1591 .. !:3 1-:P,. 9 j ,, 04 L, 4 761 .. 5454 -.,1040 1)0157 -e0086 ""'@0112 
10344 el51 1597~6 • 04 =eOO .,0492 .0482 .0!30 @0177 .. 0065 = .. 0078 

TEST 23 laiUN 148 
TP MACH c, 

"' ALPtH Bt TA Crff(BA) CAF!BA} C PM (Std CRi'1(8Al CYrHBA) CSF\BA) 
PA DEG DEG 

10339 "150 1585e2 .. 0? =,. 00 .,0542 @0478 ,,0138 ,,0192 .. 0069 =g0233 
10340 ~150 l584e2 51102 <!> 01 a6135 e0276 - .. 0277 .. 0180 ., 00!;17 - .. 0239 
10341 "15 0 15 71:!. 5 9., 91 ., .)1 1., 0169 --,0159 -ll06ll .. 0124 - .. 0021 u»;/80122 
10342 , 150 l :i 86., 6 14@84 ., 04 1,j2408 ,.0309 -~0971 50115 e0020 -=;;0194 
10343 9150 1,91..,a lh99 "Ott le5737 .. oo7e -01040 .,0176 -~0027 -'1)0112 
10344 "1~ l 1597.6 ., 04 - .. 00 .,0493 e0481 .0130 .,0177 .. 0065 '-,!i 0078 



\A SA t A hi Gl E '( 7 X 10 HXG~i SPEED TUNNEL 

TEST 23 f<J'\1 l 't9 
TP fl ACH J /l.Lf' 0{A BE TA Cl(Std CD ( S Id CPIHSA} CIHH SA 1 CYM{SA! CSF(SA! 

p A. OtG DEG 
10347 ,,, 151 l592c9 "02 -- .. 00 ~0367 .0485 ~0146 ,,,0202 c0072 =e0210 
10348 e150 1580Q9 4~84 .. u 1 ,,5646 c0802 ""'t.'0201 1t 02 30 <!)0045 - ... 0267 
10349 ,d5C l?t4c2 ,,~ ,n e 03 le0162 el725 =oi0588 tc0140 -.,00?0 -"0167 
10350 <t 151 1603c-: l4c9':3 .04 l1t2046 e3!J23 -e0925 e0162 -.,0024 =c,0200 
103,1 "l 50 1572c0 l t •. 7q ., 06 le4567 &5317 =el033 e0161 ""'e0066 -00116 
10352 "l 50 1 5 8 7 e .l c02 -., 00 .. 0403 .. 0500 i:0151 tt0203 ., 0073 -.0255 

TEST 23 f..JN 149 
TP MAC ti Q AL Pi"iA BE TA CNF(BA) CAf€BA} CPM<BA) CRftH BA) CY"1€Bfd CSf <Bid 

PA DES DEG 
l03 1t7 • 151 1592c9 ~oz •.• , 00 .0367 «0 1itl5 e0146 e 0202 ,i0072 -.0210 
10348 "150 1580.-, 1 4e th .., 01 .5694 e03Z3 -.0201 e0226 e0064 -e0267 
10349 C 15 0 l584c2 9e97 , 03 1.0307 =e0061 -..,0588 f/0147 -.,0025 -.0167 
10350 "151 J.603., 9 14e9d • 04 le,2547 "'02 90 =00925 00162 ~0019 -@0200 
10351 el50 1572e0 1 '.j" 79 "0 6 le5507 ,.0072 -el033 e0180 -.,0027 =00116 
10352 ., 150 1587.1 &02 - .. 00 1110403 c0500 .0151 .. 0203 e 0073 -.0255 



f .. 4 

NASA l ANGL f:'f 7 X lD HI Gi"i SPEED TUNNEL 

H:ST 23 f( u \i 1'.';0 
TP MACH '.,;) ALPrl.A !3£ TA Cl{SA) CDCSA:J Cl'fHSA) CRrHSA} CYM(SJi>} CSf LSA} 

pt\ D f:G lH.:G 
10365 @150 15Btto3 e03 -,. 00 ., 0381 .. 0356 @0157 1' 001i~ -- .. 0012 .• 0297 
10366 ~151 1604.,d 4099 =008 ,. 5 793 .,0663 =;.;0090 <!0043 ="' 0012 !j032~ 
10367 ' ;;: r, a- J,.~\,i 15f.L,'-J ; ~ ·d R•@ 2 0 ;;9959 .;}.499 -·.,0399 =,.004,3 -~0080 "050 1, 

10368 al50 15891,1d 14,, 8 3 =e38 1 .. 1983 ;,3293 -,,0950 =:;0034 =90012 ,;; 0'176 
10369 9150 158'.?9 11 19©80 ,n>/J 54 105015 ,.5379 =,:,1302 =11)0002 =1i0030 -:0487 
10370 ,. 150 1577s3 ~o3 =,,oo (l0445 '}0355 <)0155 .,0008 =,;0015 ©0542 

TEST 23 RUN 150 
TP MACH [j ALPH. BETA CNF<BA) CAFH\A} CPM<BA> CRtH BA) CYM{8A) CSF(BA) 

PA DEG DEG 
10365 ,150 15B4,,,3 .,03 -.,oo .0381 ;;i0358 dH57 i,0014 =210012 "0297 
10366 d51 1604.,d 4" :,; -&00 $5829 r,0157 -.,0090 ~OO<'.i4 =,,0008 ,il.)329 
10367 ~ 150 1581,,0 ·-1*93 -020 1.,0068 -,.. 0240 -.,0399 =a0031~ =.,0087 ~0504 
10368 "150 1589,,a l l, ,j) 33 ~~., 38 lo2427 00117 '-"";:;0950 =,;0030 -00020 <ll 0476 
10369 3150 1585,i,4 19"80 - .. 54 1.., 59-'19 -@0027 -"1302 -,0008 ="0029 .,, 0487 
10370 d50 15 77., 3 ., 03 -,, 00 Ii) 0445 ~0355 00155 "0008 -.,0015 e 0542 



;,u.,, SA LANGLEY 7 X 10 Hl:G/1 SPEED TUfH<'f:l 

TEST 23 i< u ~~ 151 
TP Vit,CH Q hLPHA rh: TA CL (Sid CD(Std CPIHS/d CRM€SA1 CYM(Sid CSF{Std 

PA DEG DEG 
10373 i; l~O 1575cd c, 0 3 "00 00504 {'0350 e0136 =~0004 =.,0005 -Cl 0216 
10374 e 150 1573,7 4edU "06 ., 5692 c0644 -~0133 "'0012 -. 0005 =e019~ 
10375 el50 157.5.,0 9.94 ., l 0 c,9947 .. 1421 -e0426 -.,0060 -f/0069 -.,0041 
10376 "150 1586~S 14·086 ,. 16 1,.2047 c3320 - ... 0~32 =e0025 .0000 =.,0162 
10377 El 150 1,84e7 19.,77 "07 le 4975 e 53 53 ... fl 1317 -.,0005 .... 0023 =e0040 
10378 ,d51 159~c!3 .05 .oo .0516 ~0346 e0ll7 -.0004 -.0007 =.0062 

TEST 23 RUN 151 
TP MACteJ Q Al P;-iA. 8£ TA CNF U3td CAF(BA) CPM(BAi CRM{BA) C YrH Bid CSF(BA} 

PA DEG Dt:G 
10373 .,150 1575&8 ~03 • 00 .. 0504 ,,0350 110136 -.0004 =,;:; 0005 -.02lb 
1037<+ ., 150 1573~7 4dJ e 06 ~ 57 26 00165 =e0133 ©0012 ~~~0004 -.0199 
10375 ~ 1!:i J 1575 .. 0 ~ $ 94 "10 )..,QQtt3 -.,0318 =c0426 -.0047 ~~~0078 -e0041 
10376 • 1 :i 0 1586(\5 14 e ~16 • lo 1. 24 'ii6 e0l20 =q,0932 -eOO24 =,,0006 -€)0162 
10377 ., 150 1584 .. 7 1)" 77 .07 le~903 -00029 =.-1317 .0003 =€0023 .... 0040 
10378 e 1~ l l595e'3 .05 • 00 .0517 00346 e0ll7 =c,0004 - .. 0007 -.,0062 

f I )"< • 



t I -" 

!\I!\SA U\NGLtY 7 X 11) Mf.Gr-1 .S1'Ef0 TU!-Hld. 

H:ST 23 RiJN 152 
TP p_,\CH Q ALPHA Ci 1.: Li.\ CLiSf.\J CD(S,U CPM(Si,l CRMCSA) CYM{SA) CSfBA) ?db. 

p ,\ OeC DEG 
10381 ~150 15 8C"' 1 ~04 - .. 01 ~0568 110350 .,Ol.38 "0004 --=aOO.ll 00137 
10382 "'l'J 0 1580"4 5,;; Qlt 'JJ 02 ~5916 &0663 -~0133 @0013 ""'3 0010 ~0120 
10363 -.151 1595.,l l J "· O•J 0 0 t; .,,9942 .-. 11129 >~ .. 0391 -'50057 -~OOb9 ;~ 020 3 
l03b~ -~ 150 1577a3 l l; ,i 7:; 'JJ 07 l;,2000 ~3303 me; 09ft 3 '"',_0024 =.,0007 e{HOO 
10385 ,!) llt9 1562 .. 1 19,, 79 " l i) 1 .. 4980 85362 -a1318 =,i,0002 -.,0021 ;; 0097 
10386 ,, 151, 1593,.3 .05 ·=-, 01 ,,0519 ,,03,,a ., Ol 3 l ,~, OOCl ·",OOHJ <10008 

TEST 23 RU'-J 152 
TP tA ACH () ALP:H Bt: TA OlF(BA» CAF!8Al CPMU,AJ CR:H BA} CYM(3A) C$f(BA' 

p j\ DEG DEG 
103&1 e150 1580~1 004 -~01 !}0568 .. 0350 e0138 00004 -,,0011 .. 0137 
103f.\2 :.150 15801;!,1 5., 04 ,,, 02 n 5951 ~ 0 l ltO -ci0l33 ~0014 =,0009 c00120 
10383 ,;; 151 l!:)95,,1 10~:)() ., QI; L003CJ "~0319 •=,,0391 -,004<1 =,,, 001 e ,0203 
10384 ® 150 1577@3 14.79 iJ 07 1e2446 .0129 .... 0'14 3 ""e0021 ... ,, 0013 00100 
10385 ., 149 1562d 19 "" 79 9 10 le.5910 -.0021 -.1318 .,0005 =00020 ~0097 
10386 G 151 1593,.3 "0? -llo1 ~0579 .. 0347 'I> 0131 •=,, 0001 - .. 0010 ,, OO•Hl 



~usk LAt'IGLEY 7 X 10 HIG!i ~FEl::D TUN:rHi l 

TEST 23 RU 1,' 153 
TP ViACH ~t fl i.. P rl A ~ETA CL(S.ttl CDC SIU CPMC5!d CRfHSA) C'fMf5A! CSF~S~) 

PA D f:G D:: G 
10389 <: 150 157~ .. 3 GO j "JO "04 71 e03:50 (t 0159. e000 1'< =eOOlO .,0037 
10390 ., 149 1:i69e? ~eOl -.01 "560.7 1!?0584 ""'c.0106 eOOll - .. oooe €0036 
10391 e: 150 1576e4 lJc; 04 -.02 .9925 ,"1444· -t:0391 -e0062 =e0069 e0ll4 
10392 e 15 1 l599c 1j 14.,94 -e04 1 d.b 52 03230 =c,0923 -.0025 -c0003 .. 0001 
10393 .150 1576e0 l 1" tb -. 04 1 .. 4986 .. 5387 -.-1317 -.0000 -"0016 =e0038 
10394 0149 1561 .. 3 "04 .. 00 • 05 32 e0353 e0134 .,0003 - .. 0008 - .. 0003 

TEST 23 RUN 1?3 
TP MACH Q Al P,--!A BE TA CNF(BA) CAF{BA) CPM<BA) CRM(BA) CYM{BA) CSF(BAl 

PA DE(;. DEG 
10389 0150 1574,;3 003 • 00 .04 78 e0350 .. 0159 e0004 -.0010 @0037 
10390 c; 149 15 6t;;<L 5 5,.01 -.,, 01 'L 5636 e00<i'2 -e0108 .. 0012 =c0007 .. 0036 
10391 @150 1576c4 10.,04 -€02 1.,0025 =,,0309 =e039l -.0049 -,0079 .,_Q].1,1.;, 

10392 ,;151 1599.,8 l4,id4 -.04 le2284 e0065 = •. 0-123 -.0024 - .. OJlO e 0001 
10393 ,. 1:>0 1578.J 1 g" 85 -.04 1.5925 =t10023 -.1317 @0005 -,.0015 -.0038 
10394 e 14 9 1561,d • 04 e 00 .. 0532 .. 0352 e0134 .0003 -.,0008 -.0003 

I ,Iii 



. -~ 

1\1 AS i\ tANGLfiY 7 'i 
I\ 10 }HGH SP§;fEO TUrlNEl 

TEST 23 RJ~J 154 
1 p r-'lt1C H 

,, 
i l'd.,;.i,-u,, BE TA. CL{SA) COLS;\) CPM(SA} CRfHS,~) C 'IM Vi Al CSF(SA) 

bi\ OEG DEG 
10407 el::i0 1566$1 s= ~ 03 ., 00 @015:J .,0331 .0158 <)0051 =.,0023 00354 
10 1,08 ,150 15tl7~2 4~ n ·~·0 03 044b8 ,,0618 -.0332 ~0326 = .. 0020 s 0192 
10409 ., 150 1573@~ ;i.,,-H -~15 ., 8 3 37 "1 ?26 -111087 a0409 -!>0088 &0501 
10410 "150 15d5~1 14., 8 3 -., 22 1 .. 1161 02959 =11869 ,.0236 - .. 0091 00532 
10411 "'150 1.577~:1 19,. 91 -,. 29 1.,, 4723 05258 =<112304 @10250 -.10091 @0373 
10412 ., 151 15Y4116 - .. 02 -fj 00 • 0154 .0326 • 018 2 '10045 -.0024 "0433 

HST 23 tWN 154 
TP MACM :J i\L tli-!A BE TA CNF(BA) CAHBA) CPM(BA) CRM(BA} C'fM{aA) CSF(BA) 

PA DEG DEG 
10407 ;; 150 1586 .. 1 -,.03 ® 00 l) 015'-1 s0331 .0158 ;i 0051 -.0023 ;;0354 
1ol~os ,a!::.-

;, j,;J u 1587Q2 4" 93 -e03 ~4524 .,0230 - .. 0332 ,.0327 ,. 0009 .. 0192 
10409 ,, 150 1573,-.J 9" 99 =,, 1 :5 ~ 84 76 .0057 "~el087 ,.0418 -,,0015 .0501 
lOtdO , Ei0 1585~1 14 o 63 ""',; 22 lal5 4i6 .. 0004 -.1'369 90252 -.0027 .. 0532 
10411 ,150 11;;77., 8 19 .a 91 - .. 29 1 .. 5634 -"0070 -.2304 .0266 - .. 0000 ,.0373 
10 ,, 12 .. 151 l59l,,b •= • 02 -,, 00 ., 0154 "0326 .0182 .0045 --~0024 e0433 



NA S i1 LANGLEY 7 )( 10 HIGH SP-fE!J' TUr'<INEl 

TEST 23 I;! LJ 1\/ 155 
TP MACH .:) Al P:-{A BETA CU Std CD(SA) CPM(S/d CIUHS,0 CVM(SA) CSF(Sld 

Ph DEG DEG 
10413 .151 1590c'3 =.,02 -€00 .. 0157 00329 ~. 0165 ,. 001.;8 =,,0023 • 0427 
10414 ,.150 15 88 e 0 6 84 -9,. 94 .0300 1,)0482 .0199 .0122 -.0223 ei.1~13 
10415 • 1,0 1583.1 c 7o -4.86 • 02 f8 .. 0548 .0217 .0099 - .. 0112 .. 1010 
10416 .151 15 tl9 e ·,I -.03 - .. 00 .. 0146 .o 3 25 e (}18 2 .0048 -.,0024 .0470 
10417 .151 l 590., 4 l. 11 5., 05 8 13 34 f,0619 =,;0042 .0072 (;0067 -.0767 
10418 .150 1579.9 1.40 9.91 .1575 ... 0581 -.0156 s0053 .. 0199 -.1668 
10419 .151 1590 .. 8 -.03 -.01 • 0155 -,0324 .0168 .0044 -.0026 e0462 

Tf.ST 23 RUN 155 
TP MACH Q ALPHA BETA CNF(BAJ CAF(BA) CPN(dA) CRH{BA) CYM(SA) CSF(BAJ 

PA DEG D£G 
10413 ,d51 15 90 I!' 8 -.oz -.,,oo ., 0157 .0329 e0l65 e0048 =e0023 ,.0427 
10414 .150 1588.,!) ,. 84 -911 94 00307 ,,0477 E0l99 .0125 -.,0222 .1913 
10415 ., 150 1583.,1 e7b -4el:S6 e0295 .. e0544 ~0211 t;OlOO -.,0110 .,1010 
10416 ., 15 l 1589,d -.,03 -.oo .0146 .. 0326 eOl.82 .0048 -.0024 e0470 
10417 .151 1590.4 l" 11 ~. 05 .1346 ., 0593 -.0042 .,0010 .00138 -.0767 
1041d .. 150 1579.,9 1.40 9. 91 el589 .0542 -e0l56 .0048 .. 0200 ~.1668 
10419 .151 1590s'i -.03 -.01 .. 0155 .0324 .0168 .,C044 - .. 0026 .0462 
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(a) General arrangement. The wing is shown iii the ref.erence sweep positfon, 

Figure 1. Drawings of the model tested. All dimensions are in cent1msters. 
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(b} Typical streamwise airfoil section on outboard wing pane[" 
Frgu re lo Continued., 
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Figure 33, The effect of sldeslip. 65 = o0, 65 = o0, oh =·o0, 68 = o0, or= -30°, 6s!at = s.5°, 51 = 10°. 
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figure 34. The effect of sldeslip. 
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Figure 35. The effect of sldesllp. 
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Figure 38. The effect oi sides lip, 6 s = -10° 0 = -20° ·• = -15° 6 = 5° 6 = -30° /j = 8 5° 6 = 10° 
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Figure 39. The effect ofsldeslip. o5R = -Js°, Ii\= -15~. 017 = -15°, ca= o0, or= -1s0, os!at = 8.5°, o1 = 10°. 
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Figure 40. The effect of sidesllp. o5 = -30°, o5 = -30°, I\= -30°,. 6a = •0, 5 r = -Js0• Ii slat= s.s0, o1 = 10°. 
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Figure 41, The effect of sldesllp, 6S = -5°, 6S -25°, Oh= -15°, 6a = 10°, 6r = 30°, 6slat = 8.5°, 61 = 10°. 
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Figure 44, The effect of sldesllp. 
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Figure 45. The effect of sides lip. 
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