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Aba tract 

An experimental investigation of the surface static pressures on a flat 
plate due to a Jet injecting transversely into a subsonic free stream was con¬ 
ducted. The free stream Mach numbers were 0.1, 0. 2, 0.4. and 0. 6 and the 
Jet total pressure ranged from 0 to 1200 psig. The results are presented in 
tabular form with representative examples of the data shown graphically. 
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Symbols 

Computer 
Text Printout 

i ' ' 
qJ ! 
q Q 

QMOM qmom 

Poj PJ 

P. PINF 

WP 

CP 

MACH 

V 

D 

VE 

Definition 

Jet dyanmic pressure 

Free stream dynamic pressure 

Jet-to-free stream dynamic 
pressure ratio 

Jet total pressure 

Free stream static pressure 

Measured weight f’ow rate in 
the jet 

Static pressure coefficient, 
«P - pj/,„ 

Center line of Jet 

Local static pressure 

Mach number 

Jet velocity 

Free stream velocity 

Radial distance from jet 

Ambient pressure 

Length to Riemann wave from 
nozzle exit 

Riemann wave diameter 

Jet diameter 

Free stream-to-jet velocity ratio 

Units 

lb/ft2 

lb/ft2 

dimensionless 

psia 

psia 

lb/sec 

dimensionless 

dimensionless 

psia 

dimensionless 

ft/sec 

ft/sec 

in. 

psia 

in. 

in. 

in. 

dimensionless 

j 

iv 



Symbsls (Concluded) 

Computer 
Xext Printout Definition 

y 

0 

a 

AP 

VBL 

QBL 

PBL 

DELTA PRMZ 

DELTA P 

FMP1 

FMTDE 

RN 

WPN 

Boundary layer velocity 

Boundary layer dyanamic pressure 

Boundary layer total pressure 

Boundary layer total pressure tube 
height above the plate surface 

Ray angle 

Plate incidence angle 

Reading minus zero for the flow¬ 
meter AP gage 

Change in pressure across the 
flowmeter 

Flowmeter total pressure 

Flowmeter temperature 

Flowmeter Reynolds number based 

on the throat diameter 

Weight flow rate adjusted, l.e., 

equal to 

THETA 
DE LAMBDA 

DELAMBDA Atmospheric pressure in psfa 
divided by 2116. 8 psfa 

THETA Wind-tunnel ambient temperature 
in *R divided by 519 *R 

Units 

ft/sec 

lb/ft* 

lb/ft* 

in. 

deg 

deg 

counts 

Pßig 

psia 

•R 

dimensionless 

lb/sec 

dimensionless 

dimensionless 
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U Introduction 

Since early 1964, the Advanced Systems Laboratory has been 
engaged in a research project with the ultimate objective of providing the design 
tools necessary for predicting the effectiveness and aerodynamic Interference 
effects of transverse control Jets. As a part of the research effort, a series 
of wind tunnel tests were made to obtain data to be used in verifying the accuracy 
and usefulness of the developed analytical techniques. The results presented 
in this report are to be used in an investigation aimed at obtaining surface pres¬ 
sure data over a Fat plate in the subsonic Mach number range with a single 
sonic Jet exhausting transverse tn ine subsonic free stream. 

The test variables were Mach numbers of 0.1, 0. 2, 0.4, and 0.6 and 
Jet total pressures from 0 to 1200 psig. The results are presented in tabular 
form with selected examples of the data shown graphically. 

2. Apparatus 

This test was conducted at the Langley high-speed 7- by 10-foot 
tunnel. The tunnel, which is a closed-circuit, single return tunnel, operates at 
atmospheric stagnation pressure. The tunnel test section dimensions are shown 
in Figure 1. More detailed tunnel information has been published previously. 

NOTE: ALL DIMENSIONS AAE INCHES. 

FIGURE 1. SKETCH OF THE LANGLEY HIGH-SPEED 7- BY 10-FOOT TUNNEL 

I Langley Aeronatutical Laboratory, Characteristics of Nine Research 
Wind Tunnels of the Langley Aeronautical Laboratory, NACA, Washington, D. C 

1957. 
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The model used was a stainless steel, flat plate with a NACA 65A003 
airfoil section for the leading edge. A î^-inch wide grit transition strip was 
applied across the plate at the point where the airfoil section abuts the plate. 
Figure 2 is a schematic of the model. The plate surface contained 426 static 
pressure orifices located as shown in Table I. 

The rays with three orifices each were designed to check for flow 
symmetry. 

The model was mounted on the test section sidewall (Figure 3) to reduce 
the possibility of tunnel blockage. At the forw ard adjustment mounting the plate 
surface was 6 inches from the wall and outside the tunnel wall boundary layer 
(Figure 2). The tunnel wall was 1 degree divergent to compensate for its 
boundary layer growth. 

The surface pressure transducers were 0 to 10 psig with an accuracy of 
0.5 percent at the full-scale reading. The flowmeter used to measure the 
weight flow rate through the jet has an accuracy of ±0. 05 pounds per second for 
weight flow rates above 0.5 pounds per second. 

3« Test Procedure and Results 

Nine runs were made to obtain the following information: 

a) Jet plume photographs, Run 1 

b) Boundary layer total pressures, Runs 2 and 9 

c) The data necessary to check for plate incidence, Runs 7 and 8 

d) The plate surface static pressures, Runs 3 through 6. 

Tables II and III give the test schedule and the jet total pressure range 
for each Mach number. 

The primary variable of interett in this test was the jet-to-free stream 
dynamic pressure ratio. Table III contains the jet total pressure values used 
to achieve the desired dynamic pressure ratio. 

The test procedure was U> take three readings at each test condition for 
Runs 2 through 9 to check for flow instability. 

The jet plume data were obtained from the Schlieren photographs taken 
in run 1 and consists of measured Riemann wave diameters and lengths from the 
sonic jet exit for various jet total pressures. The Schlieren photographs are 

2 
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FIGURE 3. PHOTOGRAPH OF THE MODEL MOUNTED IN THE TUNNEL

presented in Figures A-1 throu^ A-7 and the measurements are tabulated in 
Table A-I.

Boundary layer total pressure surveys were made on the plate at two 
locations offset 3 inches from the plate center line longitudinal axis. Run 2 
survey location was even with the jet and the run 9 survey location was 12 inches 
forward of the jet. The total pressure data were taken at all test Mach numbers 
with the jet off at zero plate incidence and were reduced to local-to-free stream 
velocity ratios. Representative plots of the boundary layer velocity ratios are 
shown in Appendix B (Figure B-1). Boundary layer total pressure tube loca­
tions are presented in Table B-I and the reduced data in Table B-II.

The readings from tube No. 8 in Table B-II should be disregarded 
because they are erroneous.

The plate surface static pressures were reduced to coefficient form:

P - P
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TABLE III. JET TOTAL PRESSURES 

M = 0.1 00 M = 0.2 00 M = 0.4 00 M = 0.6 00 

Q ^MOM 
P0J 

(psia) ^MOM 
Poj 

(psia) Q ^MOM 
Poj 

(psia) Q ^MOM 
Poj 

(psia) 

0 

40 

65 

80 

95 

100 

200 

300 

400 

600 

800 

1000 

14.69 

19. 69 

22.19 

24.69 

27.19 

29. 69 

54.69 

84.69 

109.69 

164. 69 

219.69 

279. 69 

0 

6 

12 

17 

20 

25 

40 

60 

100 

200 

300 

400 

600 

800 

1000 

14. 69 

17.19 

19. 69 

22.19 

24. 69 

27.19 

44. 69 

64.69 

109.69 

214.69 

324. 69 

434. 69 

649. 69 

864. 69 

1084. 69 

0 

10 

20 

40 

60 

100 

200 

300 

14. 69 

39. 69 

79. 69 

159. 69 

239. 69 

399. 69 

794. 69 

1194. 69 

0 

10 

20 

40 

60 

100 

14. 69 

79. 69 

159. 69 

314.69 

469. 69 

784. 69 

These data are presented in tabular form in Appendix C (Table C). A repre¬ 
sentative plot of the data is shown in Figure C-l to indicate the trends in the 
pressure distribution along the orifice rays for all Mach numbers tested. 

4« Conclusion 

These results are a significant contribution to the existing data on 
transverse jets. The fact that static pressure orifices were closely located to 
the jet was a unique feature of the model tested. 

9 
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Appendix A 
Jet Plume Data 

This appendix includes data and photographs pertaining to the Jet plume. 
Table A-I gives the jet plume characteristics and Figures A-l through A-7 are 
Schlieren photographs. 

TABLE A-I. JET PLUME CHARACTERISTICS 

Figure 
Number 

Poj 
(psia) 

Normalized Length from Nozzle 
Exit to Riemann Wave, 1 Jd 

Normalized Rieman Wave 
Diameter, D 

1 

2 

3 

4 

5 

6 

7 

214. 69 

410. 69 

610. 69 

806. 69 

1012.69 

1210.69 

1236. 69 

2.3 

3.2 

4.0 

4.6 

5.1 

5. 8 

5.8 

1.1 

1.8 

2.5 

2.9 

3.2 

3.0 

3.5 

NOTE: Ambient pressure was 14. 69 psia. 

11 



FIGURE A-1. JET PLUME SCHLIEREN PHOTOGRAPHS, P

FIGURE A-2. JET PLUME SCHLIEREN PHOTOGRAPHS. = 27.96



%s
FIGURE A-3, JET PLUME SCHLIEREN PHOTOGRAPHS. 57

V

FIGURE A-4. JET PLUME SCHLIEREN HIOTOGRAPHS, “ 54. 91



V

FIGURE A-5, JET PLUME SCHLIEREN PHOTOGRAPHS, P /p = 68 93
oj/ “

FIGURE A-6. JET PLUME SCHLIEREN PHOTOGRAPHS, P = 82.41



3

FIGURE A-7. JET PLUME SCHLIEREN PHOTOGRAPHS. P^^jP^ = 84.18
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Appendix B 
Boundary Layer Data 

Appendix B includes data pertinent to the boundary layer. Table B-I 
gives the total pressure tube locations, and Figure B-l is a representative pro¬ 
file of boundary layer velocity. Also included in this Appendix are computer 
printouts of boundary layer data (Table B-II). 

TABLE B-I. BOUNDARY LAYER TOTAL PRESSURE TUBE LOCATIONS 

— Tube Height, y, Above the Plate (in. ) 

Tube No. At the Jet 12 in. Forward of the Jet 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

0.015 

0.065 

0.132 

0. 230 

0.350 

0.455 

0.550 

0.660 

0.755 

0. 860 

1.055 

1.260 

1.460 

1.625 

0.015 

0.055 

0.120 

0. 230 

0. 345 

0.450 

0. 540 

0. 640 

0. 745 

0. 845 

1.050 

1. 255 

1.450 

1.610 

17 



18 

/ 



TABLE B-!!. BOUNDARY LAYER SURVEY RESULTS 

MGH SUFO 7K10 T^U T5SÎ 

_ «ütii-?- 

¿ »oijü ■_7f 

J¡L ■ li t 11»- lâliv#- ItSl*. 

PFPGF 

1 
2 
3 
4 
5 
4 
7 
4 
9 

10 
11 
12 
13 
14 

BQüNOáPY LAYE* QAIA 

PPL 

4^9« 
6.50 
•.15 
«.PB 

12.60 
13# T4 
13.40 

• 34 
14.L9 
14.42 
12.04 
13.96 
13.96 
14.06 

m/fl m/f 

.1555 

.4658 

.6255. 

^5555 

.7915- 
.6967 

.4015_ 

.9714 

.9477 

.0241 _ _ 
i.flQll 

•5155 
^5441 
.4*94 

_.47ii 
.1551 

1.0020- 

‘ 1 - i 

LaJUtOQ. 
a-9156_ 
M19 
. 9*79 
.4930 

1.5555. 
a4_3l69L 
^5939. - 1 

.•934 

.4979 

HÍRM 4PF60 7V10 TUNNEL Tf4T 260 PUN • 2 »»OINT • 77 

Nâf.H - .094 O - 14.134 1»W> - -££ • 005 

*CUNpá*t LAYE* 0474 - 

PHONE PPl 0*1/0 VH/V 

1 
2 
3 
4 
4 
6 
7 
4 
Q 

10 
11 
12 
13 
14 

6.43 .3132 #9397 
6.70 .4734 .8*44 
0.08 . .. .fc425 - _ • 1015 

11.24 .74*1 .*417 
12.26 .*474 .0313 
19.94 .9*79 .0939 
1*,*1 .9**7 .0776 
-.4* -.0321 .1793 

13.94 .0*79 .*>*9 
14.04 .99*0 .9979 
14.4? 1.0200 1.0099 
H.44 .9704 .9699 
14.0* .99?o .9974 
17.94 ,9470 .9939 

HIGH 7X10 TUNNEL TF*7 ?4J RUN ■ ? POINT ■ 74 

NâCM • .0^4 Q • 14.134 PJ/P.INP _ 1.036 HP_» .007 

«CUNOIPY î. 4VEP n4Tâ 

PRPRF PPL Q4L/Ç _1 __ ¥91/¥ 

l 
? 

1 
4 
* 
4 
7 
4 
9 

10 

11 
1? 
13 
1 4 

4.4? 
6.13 
*.40 

1C.10 
12.1* 
;*.?4 
P.42 
-.21 

14.0* 
13.** 
14.0* 
14.42 
14.30 
n.A2 

• U*2 
.4337 
.*9*3 
.714* 
.4*04 
.0714 
.*634 

-.OUI 
•A9&5 
.97** 
,09*9 

1.0200 
1.0120 
,963* 

.5397 

.6546 
_#7754 _ 

.445* 

.*270 

.oa*S 

.*417 

.126* 

_^9.15_— 
.9899 
,9979 

1.0Q99 _ 

1.0080 
.9417 
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TABLE B-II. BOUNDARY LAYER SURVEY RESULTS (Continued) 

high sPEÊD.mo nwm tüi 

*i|kCH - ,199 

RUN «_2 ^01 NT ■ T9 

0-. tltAil yj/flMÍ 

BCUNOARY LAVER OÀTA 

paÍbe pbl 

1 
2 
3 
A 
5 
A 
7 
A 
9 

10 
u 
12 
II 
14 

19.*7 
27.36 
33*49 
41.77 
50.51 
55.74 
56,19 

.57 
5®.01 
57,10 
57,33 
57.49 
57.21 
57.21 

Q41/Q 
.3478 
• 4*90 

. 3143.. 
.,7314 
.8545 
,9759 
.9839 
.0099 

.„1.0157 
.5-999. 

1.0037 
1.C137 
1,0017 
1.0017 

V6L/JL 

.5151 
.6521 
-^637- 
• 8552 

_ .9405 
.9879 
.9919 
,0997 

„UDQIi 
_.4999 
1.0019 
1,0068 
1,0009 
1,0009 

HIGH SPEED 7anTUNNEL . 1E.SI-- 261 -8USL--2—1MÜI 

" .NAckX'ûlï riX^Tlnill. *7pj/>'iîO- I-UÂî WP 

BOUNDARY L6YER DÀTl—.. 

PROBE 

1 
2 
3 
4 
5 
6 
7 
4 
9 

10 
11 
12 
13 
14 

P8L 

19.75 
27.36 
33.71 
43.02 
51.31 
5* . Io 
57,33 

,*0 
58.12 
57.44 
5®.12 
5«.12 
58.23 
57.55 

QIL/Q_ 

7.1453 
.4782 

-..5531- 
.7520 
■ 8°44 
,9422 

1.0020 
.0139 

1.0159- 
1.0040 
1.0159 
1.0159 
1.0179 
1.0060 

. -Y4L/V 

.5876 

.6915 
tim- 
.8672 
,9470 
,9910 

1.0010 
.1179 

laJODli. 
1.0020 
1.0079 
1.0079 
1,0089 
1,0030 

HIGH SPFfP 7*10 TUNNEL TF5T 260 «UN - 2 POINT - 4? 

mach « .199 0 - 57,113 PJ/P1NF « „ 1,024 WP 

BOUNDARY LAYER DATA 

PROBE 

1 
2 
3 
4 
5 
fs 
T 

4 
9 

10 

11 
12 
13 
14 

PAL 
19.14 
27.13 
34.05 
43.57 
4P.41 
SA .70 
47.54 

.57 
5«.12 
57.67 
54.91 
57.49 
44,1? 
47.33 

QBL/Q V4L 7 V 

.3359 

.4750 

.5963. 
, 745 3 
.4547 
.9P54 

1.0077 
.C099 

1.C176 
1,0097 
1,0314 
1.0137 
1,0174 
1,0037 

,5796 
.6692 
.7722 
.4633 
.9245 
.9929 

1,0038 
,0997 

1,0044 
1,0048 
1.0157 
1.0064 
1,0054 
1.0019 

20 

,007 

.006 

.005 
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TABLE B-II. BOUNDARY LAYER SURVEY RESULTS (Continued) 

HIGH SpFEO 7^10_t!JNNEL . Itil. _Z4Q_-*.ULN ■_2_. -51- 

HJ¿H . 0 * 212^22_çi/PÍHf. J. _ 

BOUNDARY LAYER DALA... 

PROBE _ RBI_ ■ _ ORL/Q-JfftL/iL-- - 

1 7¿38~" I.Z*2315_ZZZZZIIbÍÍL- 
2 106.4fi .5022  ^7Ü37 - 
3 _ 132^12-- _  äJbl&l-*1342-1 
4 157.33 - -*7421 _# 5-414 
5 1<»4.34 -*91&6   .0574 
6 215.64 Ia.0172._  _1*!)046 
7 21«.6? 1.0312 1.0131 
8 9.20 #0434 .. .2043_ . 
9 21.9*12__- 1.0311_1*0114--—--- 

10 219.63 1^)312 ... _ -.1.0155 
U 221.92   1.C467- ...   1.0231 
12 220.33 1.0392 1..0P4 
13 220.79 1.0413 1.0205 
14 220.79 1.0413 1.0205 - 

HIGH 5PFEO 7X10 TUNNFl TEST 240 RUN 2 point « «4 

NftCH * .399 0 * 212.022 PJ/PINP • 1.04R «•» * 

BOUNOARY LAYER DATA ...- 

pppfl F PBL QRl/0 VRL/V 

l 
? 
3 
4 
5 
4 
7 

10 
11 
12 
n 
14 

74.92 
104.21 
129.18 
161.«7 
1^2.64 
211.37 
?1T.04 

«.51 
219,0« 
21«.46 
219.20 
210.31 
21«.40 
217.«4 

.3534 

.4915 
• 6093.. 
.7475 
.90*6 
,0969 

1.0237 
.0402 

1,0333 
1.032? 
1.033« 
1.C144 
1.0301 
1,0274 

,5944 
.’’OH 
.7106 
.RT3R 
.9532 
.9033 

l.Oil" 
.2004 

1.0165 
1.0160 
1.016« 
1.0170 
1.0149 
1.0136 

HIGH SPFFO 7X10 TUNNfL TPST 240 RUN « ? °nINT * «5 

MACH ■ .39} 0 ■ 212.115 PJ/P1NF « 1.04P wo . 

BOUNDARY LAYER OATA 

PRCRE 

1 
2 

4 
5 
4 
7 
3 
9 

10 
It 
12 
13 
14 

P«L 

^2.54 
105.12 
129.1« 
142.21 
191.27 
213.07 
214.43 

«,74 
21«.06 
219.65 
222.15 
219.20 
220.33 
2i7.«4 

0«l/0 VH/V 

.3420 
, 49*6 
,6090 
.7647 
.9017 

1,0045 
I.C1C« 
.0412 

1.02JQ. 
1.C355 
1.0473 
1.0334 
1.03*7 
1.C270 

.5*4* 
,7040 
,7*04 
.«745 
.9496 

1.0022 
1.0054 

.2030 
1.0139 
1.0176 
1.0234 
1.0166 
1.019? 
1.0134 

.004 

.004 

• 004 
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TABLE B-II. BOUNDARY LAYER SURVEY RESULTS (Continued) 

MGH,$PfEn 7X10 THWNFL THST PMW ■ 2 POINT « 

MATH ■ .601 0 ■ 470.236 PJ/P1N* 1.034 UP 

«OUNOARY LAYEP OùT A 

PPPPE 

1 
2 
3 
4 
5 
6 
7 
A 
Q 

1C 
U 
17 
n 
14 

high SPEED 7X10 

P«L 

13C.70 
214.6« 
?.l 6.64 
233.«1 
394.60 
44*.73 
443.«0 
?2.«9 

46C.43 
46?, « 0 
46*.26 

460.65 
44«.*• 
447.76 

TUNNEL TF 4T 760 

MACH ■ .601 

Q*l/C 

.3576 

.5132 

.6345 

.79*6 

.5414 
1.0449 

¡•cm 
.043« 

1.C959 
1.1013 
1.1074 
1.09Í2 
1.090« 
1.0««1 

BUN * 2 POINT 

O « 410.659 

VPt/V 

.5940 

.7164 
,7966 
,«909 
.9702 
1.0276 
1.039« 
.2319 
1.046« 
1.0494 
1.0499 
1.0470 
1.0444 
1.0431 

« «7 

PI/PTNF ■ 1.024 UP « 

.006 

.006 

BOUNDARY LAYER DATA 

PROBE p«L CBl/C V4L/V 

1 149.«4 *3571 
2 216.02 •514« 
* 271.19 ,4462 
4 334,78 .-001 
4 407.79 .9704 
6 446.°1 1.C649 
7 4«?.«1 1.C7P0 
« 19.75 .0471 
9 461.67 1.10CI 

10 460.42 1. Cfl7l 
U 461,67 1.1001 
12 4 K P, * * Î.0C*3 
13 4*5,P* 1.C95« 
14 454,«'Y 1.0441 

,4975 
.7174 
.9039 
.«944 
.9942 
1.0320 
1.034« 
.2170 
1.0449 
1.9474 
1.0449 
1.9446 
1.9464 
1.9412 

h IOH SPEED *X 1C Tf 5T ?40 RUN * ? POINT * «* 

MACH « ,401 0 . 420.236 P l/PINP ■ 1.024 UP .006 

POUNCAPY IAYFR DATA 

PRr«F P«t 041/9 V«L / V 

1 
2 
3 
4 

4 
6 
T 
4 
9 

1C 
11 
12 
1* 
14 

149.9« 
214.59 
74*.? 4 
*41,?* 
*95,94 
^47.74 
44.*,*« 
7Î.70 

447.c; 

4.6«, P* 
457.54 

45«,AC 
4Í 7,60 
«,*®,40 

.•*«6« 

.4154 

. 6* «6 

.«120 

.«422 
1.0643 
1.0T49 
.0440 

1.C «9 7 
1.091« 
i.C««° 
1.0913 
1.1010 
l.C**’ 

.5974 

.7179 

.7991 

.«Oil 

.9707 

1.9316 
1.9347 
.2324 
1,0439 
1.9449 
1.0434 
1.0447 
1.0493 
1,0446 

22 
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TABLE B-II. BOUNDARY LAYER SURVEY RESULTS (Continued) 

high spren 7x10 tiinnei 2^0 

«ACM ■ .os* 

RUN • 9 POINT • 400 

0 • 14*034 PJ/PINF .W HP • 

40UN0ARŸ LAYER PA'A - - 

POCBF pPL 0BL<C VPL/V 

l 
? 
3 
4 

A 
7 
0 
ç 

10 
n 
\2 
13 
14 

«*34 .3P03 .6166 
7* R 3 .54*2 .*472 
9*ep .703^ .939Ü 

13,07 *4441 *4976 
13,40 ,0447 «9771 
14.4? 1.0275 1*0137 
13.?P .4466 .9729 

.23 .016’ .1272 
13.07 *«o«l .9976 
P.P5 .9671 .4935 
14.4? 1.0276 1.0137 
P.07 *9031 .9976 
p.M .9471 .4936 
11.97 .««SI .4976 

MOH 60CED ?X 1U TIINNfcl TP5T ?60 °UN 

«ATM « .04« 0 

9 POINT ■ 401 

14.034 P.I/PfNF • 9? WP • 

«rUNOAPy LAYE0 PATA 

PPPBE PPL QPl/O VPl/V 

1 
2 
3 
4 
6 
4 
7 
a 

Q 
10 
11 
1? 
13 
14 

5.23 
e.52 

1C.74 
11.63 
14.OP 
14.31 
P.51 
-.11 

14.42 
1?.°7 
13.M 
14.14 
14.31 
13.61 

. 3724 
• 6069 
• 7696 
.9709 

1.C032 
1.0194 
.9629 

-.C0A1 
1.0279 

• 9992 
.9971 

1.01P 
1.CÍ94 
.9’09 

.410? 
,7740 

.. ai** 
.9933 

1.0016 
1.0097 
.4912 
.0400 

. JLoÄilT_ - 
_76 

.4939 
1.0057 
1.0097 

.495¾ 

•»ACM « .0’9 Q « 14.034 PJ/PfNF ,439 !#• ■ 

BOUNOAPY LAVE® HATA 

PROBE PPL QPl/Q V41/V 

1 
? 
3 
4 
6 
A 
7 
a 
q 

10 
11 
12 
13 
14 

«.CO .3362 .»469 
7.3« .5254 .7232 

10.33 .7363 .9581 
13.95 .4971 .9933 
11,94 .9971 .4935 
p.47 .445? .4476 
13.93 .4971 .4413 
-.90 -.C367 .2391 

14.1C 1.0113 1.005.7 
14.14 1.0113 1.0037 
P,07 .«46? .4476 
P.95 .4471 .4433 
14.11 1.0194 1.0047 
14.14 1.0113 1.9057 

• 006 

.007 

.005 
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TABLE B-n. BOUNDARY LAI ER SURVEY RESULTS (Continued) 

HftM ^»fFO 7*10 TUUMfC TMT 2^0 «»W • ^ »niMT • 401 

••ACH » .T4A 0 • 14«jLH FJ/0|Mf ,914 WP • 

FOU^râHY LAVFF 0ATA 

PP04C PPl 

1 
2 
3 
4 
4 
4 
7 
4 
9 

10 
U 
12 
n 
14 

5.40 
7.72 

10.22 
13.51 
14.42 
14.11 
14.r* 

.^4 
14.76 
13.40 
14.'1 
14.31 
14.42 
n.4? 

041/0 

.42C7 
• 5502 
.72«*- - 
.9421 

1.0275 
1.0194 
1,0071 
.0241 

1.051* 
.9547 

1,Cl°4 
1.0l«4 
1.027* 

.9952 

VH/V 

.6446 

.7417 

.953* _ 

.9*12 
1.0137 
1.0097 
1.0016 
.1559 

1.025.5. 
.4771 

1.0047 
1,0097 
1.0137 
.9976 

HI OH IPFFO 7*10 TUHNFL TTIT 2--0 oiIN « 9 POINT « 404 

•UGH • #701 0 - 39.193 P.I/PINF • .427 UP • 

PtMlNOâPV LAYE* 0A*A 

ppr*p OP| 

1 
2 
3 
4 
4 
6 
7 
4 

9 

10 

11 
12 
11 
14 

20.«4 
24.61 
14.83 
49. F 5 
*•.25 
ai; , 4 4 
«7.64 
1.44 

AC.P4 
r H.47 
14.43 
10.44 
54.43 
14.70 

04( /0 

.1590 

.4917 
• 66*1 
,4561 

1.0009 
1.0204 
.9912 
• 0254 

1.0282 
1.0107 
1.Cl 26 
1.0242 
1.C126 
1,0087 

VH/V 

.5992 

.7012 

.4169 

.9255 
1.0005 
1.0102 
.9956 
.1591 

I.O140 
1.0051 
1.0061 
1.0140 
1.0061 
1.0044 

► lOH 59FFO 7X1C TUNNH test 740 

'•ICH ■ ,?01 

«UN • 9 POINT ■ 4Q1 

0 * 54.096 PJ/P1NF .915 UP ■ 

POUND ARY LAYFP OATA .-.. --- -- 

ptd't PH 09L/Q -1 - -V5L/V- 

1 
2 
3 
4 
5 
6 
7 
« 
9 

10 
11 
12 
13 
14 

19.87 
28.84 
39.72 
44.73 
54.36 
19.16 
54.16 
1.36 

59.04. 
5«.*4 
19.50 
59.50 
58.34 
14.93 

.34*0 - 

.4964 
•6665- 
• 5560 

1.0046 
1.014* 
1.CQ46 
.0233 

L. Cl6i~- 
1.0Q6* 
1« 0241 
1.0*41 
1.0046 
1.0143- . 

.*?998 
.7046_ -. 

_.1166-- 
.9*52 

1.0023 
1.0091 
1.0023 

•1532 
-- 

... i.aoiiL 
1.01*0 
1.01*0 
1.90*2— 
uom . ..... 

.007 

.005 

.007 
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TABLE B-IL BOUNDARY LAYER SURVEY RESULTS (Continued) 

HIGH SPI-en 7X10 TIINNH TFST 2^0 PUN ■ POINT 40* 

mach 201 0 ■ 5*,2<n PJ/PINF 927 WP 

ROUNOARY LAYE» DATA 

PPPRE P®L QPl/Q VRL/V 

1 
? 

A 
9 
* 
7 
a 
9 

10 
11 
12 
13 
l* 

21.01 
29.75 
39.7A 
51.21 
5P.3* 
5C.ÎR 
5P.AR 
1.59 

9 0 , A 9 
59,03 
59.M 
50,?3 
59.50 
50.AR 

.3603 
• 5103 
.6917 
,8785 

1.0012 
1.0187 
I.C031 
.0273 

1.0031 
1.0109 
1.0225 
1.0109 
1,0203 
1.0031 

.4003 

.7144 

.3257 

.9373 
1.0006 
1.0093 
1.0016 
,1652 

1,0016 
1,0054 
1.0112 
1.0054 
1.0103 
1.0016 

HIGH 8PFEO 7X10 TUNK'FL TE8T ?40 ouN * o' POINT * 407 

MACM * .401 0 « 213.290 PJ/PINF ,951 WP * 

90UNDARY LAVE0 DAT* 

PPPRE PPL GBL/0 VRl/V 

1 
? 
3 
4 
5 
6 
7 
o 
9 

10 
11 
12 
13 
14 

79.03 
113.32 
148.74 
199.02 
210.46 
>22.32 
220.05 

11.1? 
222.21 
219.14 
222.32 
222.32 
¿22.77 
220.50 

.3705 

.5313 

.6979 

.9007 

1.0242 
1.0423 
1.0314 

• C422 
1.0419 
I.C274 
1.0423 
1.C423 
1.0AA4 

1.C338 

.4097 

.7289 

.9351 

.9532 
1.0120 
1.0209 
1,0157 
,2294 

1.0207 
1.0136 
1.0209 
1.0209 
1,0220 
1.0147 

HIGH SPFFO 7X10 TUNNFt TF8T 

MACH * .401 

RUN * 9 POINT * 400 

0 * 213.206 PJ/PINF * .939 WP . 

BOUNPARY LAYE» PAT A 

PROBE PRl QRL/C VRL/V 

1 
? 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
19 
14 

78.?« 
110.14 
146.91 
199.16 
219.97 
221.52 
219.59 
10.56 

220.04 
21°.14 
222.32 
221.41 
722.09 
220.29 

.3675 

.5166 

.6886 

.9«72 
1.0310 
1.C990 
1,0300 

, 0495 
1,0358 
À.C278 
1.0427 
1,0785 
1,0417 
1.0332 

• 6062 
.7187 
.9298 
.9419 

1.0154 
1.0193 
1.014O 
.2226 

1.0178 
1.013R 
1.0211 
1.0191 
1.0206 
1.0164 

• 006 

,004 

.006 
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TABLE B-!I. BOUNDARY LAYER SURVEY RESULTS (Concluded) 

► IGM ÎXir» tiinNH. TF^T »'IN * n « 40^ 

much » .4^1 n * ?n.in p.i/pjNP * #P3Q WP * 

aCl'Nr*0* LAYtF DAT^ 

PRCnic p^L /c VRL/V 

1 
2 
Î 
4 

4 
7 
R 
3 

u 
12 
n 
14 

flC.OS 
10^.41 
14fc #4 7 
pr.qp 
71q • 0 ? 
; *» i, 3 o 

:^.^2 
rn.io 
•>?r, o* 
P23.00 
’M.l® 
’r?.oc 
^70,0¾ 

.3754 

.5040 
,4473 
.PC41 

1 0315 
1.C414 

1.0304 
.C4«0 

1.0*44 
1.0375 
1.C444 
1.0*70 

l •0421 
1.0375 

.M20 
,70OP 
.4700 
.0467 

1.0156 
1.0206 
1.0151 

.?1«0 
1.0100 
1.0161 
i.02?Q 
1.01RR 
1.0234 
1.0161 

KlOH 5PFr0 77.0 TllK'Wi;! TP5T *40 PUN * 0 POINT 

r r 413.263 

411 

PI/OINF ,Q51 WD » 

«Ct'NOAPY L AYf P rATA 

PRTRF Dn< CR,,C 
VRL/V 

1 
? 

3 
4 
5 
6 

7 
• 
0 

10 
11 
12 
1* 
14 

Ie*.07 
7’0,3Q 
?o*,06 
ina,40 
4-P.P4 
447.24 
<.5a,16 
?*.5K 

-?7.°4 
-26.75 
-27.4C 

-?4.*1 
-21. 
-10,54 

• ?6P 1 

, 70? R 
.5241 
1.07*1 
nr«** 
1.0*34 
.0411 

-.0546 
-,04?7 
-.065-» 
— • C 4 ® 1 
-.0516 
-.04/7 

.4047 

.■»255 

.4364 

.4613 
1.0354 
1,0456 
1.0404 
.7471 
.2337 
.2605 
.7564 
.2411 
.7272 
.’16? 

HIGH 5Pf50 7X10 TUNNrl T»-5T 240 «'IN = 4 POINT « 412 

MAfM * .400 0 * 417,473 O.I/P1NF * WO * 

PPMKOAPY LAYFH OAT A 

PPCR5 0,,L 041 /C 
VRL/V 

1 
? 
3 
4 
4 
4 
7 
a 
9 

K 
u 
12 
13 
14 

lfR.05 

220.05 
* 0 5 # 4 4 
4 p ?. a ft 

44 P , 7 * 
V44.P6 
444,47 
74,07 

462,54 
4 * ? . ? 4 
4*4,44 
46*,95 
4*4,31 
45*.*4 

,*7P4 
.5266 
.6P*4 
.7169 
1,0743 
1.0690 
l.CRQ* 
.0674 

1,0634 
1,0624 
1.0907 
1.0669 

1.0901 
l,C«69 

.6157 

.7 756 

.6?67 

.9676 
1.0*66 
1.0436 
1.0437 
.7401 

1.0410 
1.0406 
1.0443 
1.0476 
1.0441 
1.0476 

26 
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Appendix C 
Plate Surface Static Pressure Data 

Appendix C contains data which pertain to the plate surface static pres¬ 
sure. Figure C-l shows representative pressure distributions, and the computer 
printout for the surface static pressure coefficients is included. 
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