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RESULTS FROM INVESTIGATIONS IN THREE NASA/LaRC
HYPERSONIC WIND TUNNELS ON A .004 SCALE MODEL
SPACE SHUTTLE ORBITER (MODEL 13P-0) TO DETERMINE

REAL GAS EFFECTS (LAT8, LAST, LASS)
ABSTRACT

Results from tests in the NASA/CFL, 20 inch Mach 6 and the 22 inch
Helium Tunnel consist of pressure measurements on the lower surfaces of
the Rockwell Space Shuttle Orbiter. All data are in absolute pressures.

Data were recorded with the model at a Mach number of 6 and 20 at

angles of attack of 10° to 30°.
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PLOT

SYMBOL

"RN

NOMENCLATURE

DE?INI?IéN

MYEMONIC

BREY
LREF
MACH
‘PL

PO, PTOT
qlna)
SREP

10, TTOT

%0

I0
Z0

ATPHA
BETA

RN/L
ELEVON
SPDBRK

BDFLAP

base area, in.Z

reference span, in.

reference length, in.

Mach pumber

static pressure, millimeters of mercury
total pressure, millimeters of mercury
dynamic pressure, millimeters of mercury
reference area, ft.2

temperature, °C

iongitudinal displacement along centeriine,
inches ’

lateral diéplacement from centerline, inches
vertical displacement from centerline, inches
angle of attack, angle between the projection
of the wind Z axis on the body X, Z plane and
the body X axis, deg.

sideslip angle, angle between the wind Z axis
and the projection of this axis on the body X,
% plane, deg. )

Reynolds number; per m, per 1%,

.elevon deflection angle, degrees

speedbrake deflection angle, degrees

body flap deflection angle, degrees



INFRODUCTION

A series of wind tunnel tests have been conducted to invesiigate
real-gas effects. Pressures have been obtained on the windward surface
of a .00k scale model space shuttle orbiter in three Langley Research
Center facilities: the 20-Inch Hypersonle Tunnel (Mach 6), the 22-Inch
Helium Tunnel, and the CFl4 Tunnel.
' Data sre presented at angles.of attack from 10°to 30°as absolute
preseures {(mm of Hg) for Mach numbers of 6 and 20. The Rockwell designation
lof 't'.i.le model is 13P-0.



CONFIGURATIONS INVESTIGATED

The model used in this test is designated 13P-0. It is constructed
to .004 scale Vehicle 24 (modified), with provisions for 19 pressure
- measurements. Elevon, ailéron, rudder and speed brake deflections were

-all zero. ' The specific elements of the orbiter vehicle are:

‘Element Identifier
Bgdy B58
Canopy (03]

Elevon E18

Body Flap F%

OMS Pods M3

Rudder RS>
Vertical Tail V5 .

Wing waT

Modifications to the vehicle 24 configuration consisted of removal
:'of the manipulator arm fairings (D7) and alteration of the nose- forward of
body station 300 to approximate vehiecle 3 contours (Drewing VLT70-000139B).
Dimensional data for these elements are given in table III.
The arrangement and locations of the pressure orifices on the orbiter
.wing are shown in figure 2. The locations of the pressufe orifices on
the orbiter wing are given in terms of Fu11-8cale Dimensions of the theo-

retical wing in figure 2.



TEST CONDITIONS

All data were recorded with the model at 10 to 30 degrees angle of

attack and zerc degree sideslip. The tunnel conditions during the tests

are presented in table I.



TEST FACILITY DESCRIPTIONS

Léngley é2~Inch Helium Tunnei;

- The test medium is purified hélium. Models -are mounted on a vertical
strut; The nozzle is contoured and the test section is 57.1 cm in diameter.
Tﬁe test core is 20 to 25 cm in diameter aﬁd the. helium exhsusts into a

vacuud systém. Nominal operating conditions are as follows:

Stagnation pressure, pascals ‘3.4 X 10% to 24.8 X 108

Stagnation temperature, °K up to k77
.Mach number : ‘ 20
Reynolds number, per meter 1 X 105 to k.7 X 108
Running time, sec 80

Langley 20-Inch Hypersonic Tunnel (Mach 6);

Test medium is air. Models are sting mounted on & model injection
mechanism. WNozzle-blocks are two dimensional and contouréd. The test
segtion is 50.8 by 50.8 cm. I% exhﬁusfs through a movable second minjimum
into atmosphere with the aid of an annular ejector. Examples of operating .
conditions are as follows:

Stagnation pressure, pascals 1.k X 10% to 3.4 ¥ 108

Stagnation temperature, °K up t0 555

.Mach number ‘ 6
Reynolds number, per meter "1 X 10° to 3.2 X 106
Running time, min over 15



TEST FACILITY DESCRIPTIONS (Concluded)

Langley CF]{T&mnel;

f;st medium is CF), (Tetraflouromethane). Models are sting mounted
O]:'l a model injeétion mechanism. The tumnel has a contoured nozzle and
an open jet test section. It exhausts to a vacuum sphere and is re-
claimed and purified. Operational conditions are as follows:

Stagnation pressure, pascals 1.0 X 107 to 1.7 X 107

Stagnation temperature, °K 389 to 666

Mach number _ 6.1, 6.4
Reynolds number, per meter .10 X 108 to .15 X 108
Running time, sec 20



DATA REDUCTION

. Data were recorded on facility system and quantity program was used
to reduce data to absolute pressure. There were no corrections-to the

data. .
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TABLE I

TEST $ 1A78,1487,1488

IDATE & aprrz 1976

TEST CONDITIONS
' REYNOLDS NUMBER DYNAMIC PRESSURE ’FTAGNATION TEMPERATURE
MACH NUMBER (Per £oot ) (pounds/sq. inch) (degrees Fahrenheit)
6.0k 0.36 5 100 1,10 820
5.9% 1,00 » 0.87° 350
20.30 L.EO w 1.59 83
BALANCE UTILIZED:
COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:
NF
SF
AF
PM
RM ,
Y4 !
COMMENTS:

11
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TABLE IT

TEST :-1478, 1487, I.A88

DATA SET/RUN NUMBER COLLATION SUMMARY

DATE : 5076

D;ﬂ\TA SET L -

MACH NUMBERS

o SCHD, PARAMETERS /VALUES
+ CONFIGURATION T e i———t
IDENTIFIER] /) a | B lde £ i5s 5.9k 6.ngg."§
RILO01 Orbiter A o lolo 1
| RJS001 " B 2%
TRIVOOL " Alvll ¥ 1} 3%
Fd ‘
< m
"
-
X
c
r4
Z
- C
' ‘ 5
* 1 Run|l consists of Runs ; 278, P68,{272}and 267 kombined A
w2 mea consists of Runs 101 16 tand i1k dombhihed
# 3 Runi3 consiste of Rupe 15 171 8 |and§ o Gombined
M
1 PL N 13 19 25 3 37 a3 a9 85 k &1 MACH 7 ALPHA B
‘_llll-lnjgL:l.1:1;1.1;1411:’1111111111i|11al|1|JLL111=:!LaJ11{11;;Ji;an-nl_-_
' COEFFICIENTS IDVAaRr (1} 1IDVAaR 12) x ey
« or 8 Ala =10, 18, 25, and 30:
SCHEDULES Ble=15, 10, 15 and 18

HASA-MSFC-MAF



TABLE III.
MODEL DIMENSIONAL DATA

MODEL COMPONENT : ——Body B58

GENERAL DESCRIPTION : _Double Delta Wing Fuselage Per Lines VI.70-000093

except’ noge modified to conform to Vehicle 3 configuration forward of

Station 300 (Stationgag on Lines VI70-000139)

VL%Q—OOOO61 VLT0-000139

DRAWING NUMBER : ___ yz7o-000093
DIMENSIONS : | FULL SCALE  MODEL SCALE
Length, in. _1328,3 5,313
Max Width X_560 to X,1307, in. 216.0 0,864
Max Depth, in. 239.0 0,956
Fineness Ratio 5.h95 g iog
Area
Max, Cross-Sectiongl ;319-556 0.005
Planform
Wetted
Base

i3



TABIE IIT {Continued)

MODEL DIMENSIONAL DATA

MODEL COMPONENT :___Canopy - C3

GENERAL DESCRIPTION : 2A Configuration Per NR Lines VL7Q-000092

Scale Model= .001&

" DRAWING NUMBER : VL70-000052

DIMENSIONS : FULL SCALE  MODEL SCALE

 Sta. Fwd. .Bulkhead  391.00 156k

‘Staa Te Es 560-0 2&2!‘50

Canopy Intersects Body ML 391,00 _1.56h
Fineness Ratio -

Arsa

Max. Cross—Sectional

* Planform

Wetted

Base

14



TABLE III - Combinued
MODEL DIMENSIONAL DATA

MODEL COMPONENT - Elevon E-18

GENERAL DESCRiPTiON 27 Configuration Per W—Sj[. NR Lines VL70-000093

Data for (1) of (2) Sides

Modei Scale = .00

DRAWING NUMBER  YLTQ-000093

* DIMENSIONS FULL SCALE  MODEL SCALE
Areu-, FT° 205,517  0.0033
Span (equivalent), in. "'353.3k ©o1.mh3
Inb'd equivelent chord | 13k,78 04459
Duth'd-equivalent chord 55,00 0,220

Ratio movable surfoce chord/
total surface chord

At Inb’d equiv. chord 208 208 -

At Outb'd equiv. chord 400 . 400

Sweep Back Angles, degrees

" Leading Edge Q.00 0,00
;!'rai!ing Edge 10.02 10.02
Hingeline . 0,00 0.00

Area Moment (Normal to hinge hne}ai“ﬁr 1548.07 A 0.00010

Product of area moment

15



'PABIE TIT (Continued)
MODEL DIMENSIONAL 'DATA

MODEL GOMPONENT :___ ¥l Body Flap

'GENERAL DESCRIPTION | __2A Configuration Per NR Lines VL70-000094 "A"

Scale Model = .00k

DRAWING NUMBER : VI.70-000094A
. DIMENSIONS : FULL SCALE - MODEL SCALE
Length, in. " 84,70 0.3388
Max Width, in. 265,09 1,060
) ‘Mux Depth

Fineness Rutio

Areq

Max. Cross—Sectional

Planforms £t.2 11*2;4 63715 0.002282
Wetted
Base
y | | REPRODUCBILITY OF THE

ORISINAL PAGE 1 POOR,



) PABLE III, (Continued)
MODEL DIMENSIONAL DATA

MODEL COMPONENT : OMS PODS-M3
GENERAL DESCRIPTION: 2A Light WT Configuration ; per MC1200Tk

Per NR Lines VITO-000094

Scale Model = ,00L

" DRAWING NUMBER : __VLT0-000094

DIMENSIONS FULL SCALE  MODEL SCALE
" Length, in, ) 346.0 1.384
Max Width , in. . 108.0 0,432
Mﬂx Dep,\‘h: in. 7298 : 00291 '

Fineness Ratio

Area

Max, Cross~Sectional

Planform

Wetted

Base

¢ of OMS POD

WP = u63 9 inches FS; 400.0 + 63.9 = 463,90 INFS
1.600 + 2556 = 1.8556 INMS

From Fuselage Station 121%.,0 to 1560 INFS
4,956 yo 6,240

346,0 INFS
1.38% TMS

17



TABLE ITI-( Continued)
-MODEL DIMENSIONAL DATA

-MODEL COMPONENT : Rudder RS

GENERAL DESCRIPTION _2A Configuration Per WR ILines VL70-000095

—Secale Model— o0k

DRAWING NUMBER VL70-000095
DIMENSIONS FULL SCALE  MODEL SCALE
Area; FTZ " 98.67 0.0016
Span (equivalent) , in. 201,0 0.80?:
Inb'd equivdlent chord : y 91,585 0.366
Outb'd equivalent chord 50.833 0.203
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord 0. 400 0,100
At Qutb'd equiv. chord 0. 400 " 0,400
Sweep Back Angles, degrees
Leading Edge 34,8334 34,8331k
Trailing Edge 26,24915 26.24915
Hingeline 34,8331k 3k, 83314
Area Moment (Normal to hinge line),m‘:ﬁ 526.125 0.00003
Product of area and mean chord .
18 REPRODUCIBILITY OF THE

- - ORIGINAT, PAGE IS POOR .



TABLE ITI. MODEL COMPONENT DIMENSIONAL DATA (Continued)

MODEL COMPONENT: Verticael Teil V5 (Light Wt. Orblter config)

GENERAL DESCRIPTION: ‘Center Line Vertical Tail on the Double Delta Configuration

with Double Wedge Airfoil and Rounded Leading Bdge, Total Dats Includes Void

Aren Listed Below Scale Moddl = ,004
DRAWING NUMBER: - VLT0-000095 ]
DIMENSTIONS: FULL-SCALE MODEL SCALR
~ TOTAL DATA ) '
T are - 386.0 0,006
Are%ifr%included above), FI* o '- 13.3.5 00002
Blanketed included above, ¥T 12,67 0.0002
Span (egquivalent), ¥T 24,37 0,097
Aspect Ratio . - 1,590 1,590
Rate of Taper 0¢507 0,507
Taper Batio T o R
Diehedral Angle, degrees - -
Incidence Angle, degrees - -—
Aerodynamic Twist, degrees - -
Toe-In Angle 0s0 0.0
Cant Angle 0.0 0.0
Sweep Back Angles, degrees
leading Fdge 45,000 5,000
Trailing Edge 26,249 26,249
0.25 Element Iine 41,130 41,130
Chords:
Root {Wing Sta. 0.0) 257.99 1,032
Tip, (equivalent) 109.7 0,439
MAC 193.64 C.TT5
Fus. ©Bta. of 025 MAC L 73. 50895
WoP. O£2.25 MAC “BhT. 31 2,589
B,L. of .25 MAC 0.0 0.0
AirZoil Section
Root
ip
EXPOSED DA®A '
Areg
Span, (equivalent)
Aspect Ratio
Taper Ratlo
Chords
Root
Tip
MAC

F'U.So Stao of 025' MAC
H.P. of .25 MAC

BJdie of .25 MAC

19



TABLE III., MODEL COMPOMENT DIMENSTONAL, DATA {Concluded )

MODEL COMPONENT: - Wing W 87-New Light Weight

GENERAL DESCRIPTION:

Oribter Configurgtion per lines VIT0-000093

Scale Model= .00L

20

DRAWING NUMBER: VL70-000093
DIMENSIONS : FULL-SCALE
TOTAL DATA
Area, FI2 (W.R.P.)
Planform _2689.38
Ne%ted )
Span (equivalent T7.12
Aspect Ratio 2,21
Rate of Taper 1376
Taper Ratio element __0.209
Dihedral Angle, degrees@ 75.33%1ine 3,860
Incidence Angle, degreesg, hESP%O 1.0095 3 000
Aerodynamic Twist, degrees
Toe-In Angle — =
Cant Angle ——
Sweep Back Angles, degrees
Leading Edge Lk, 873
Trailing Edge 10,242
0.25 Element Line 35.050
Chords:
Root (Wing Sta. 0.0) _690.19
Tip, (equivalent) 1kk,30
MAC 476.76
Fus. Sta. of .25 MAC 1136.12
W.P: of .25 MAC 289,k
B.L. of .25 MAC 181,03
Airfoil Section -
Root
Tip
EXPOSED DATA
Area, ¥r2 1746,87
Span {equivalent) 50,16
Aspect Ratio N
Taper Ratio- 0.256
Chords .
Root 562. TT
Tip 14h.30
MAC _ 39k.B1
Fus. Sta. of .25 MAC 1185.17
W.P. of .25 MAC 291,56
B.L. of .25 MAC 250.5%
IEADING EDGE CUFF(data for (1) side) T
Plan form area, FT= (BP 108,0) 120.333
L.E, Inbersect Fus ML STA 560.0
1,E, Intersects Wing STA 1085.0

MODEL SCALE

0.043

0.308
2.21

1.176
0.209
3.850
3.000

——

4l 873
10.2h2

35.050

2.761
0.57T
1,907
by, gl
1.158
0. 72k

0279

2,60k
-0.256

2,253
0.577

b, Th
1,166
1.002

0.0019
2,240
L.1%0


mailto:degrees@.15es

Notes:

1. Positive directions of force coefficients,
moment coefficients, and angles are
indicated by arrows

2, For clarity, origins of wind and stability
axes have been displaced from the center
of gravity

C

m

Flgure 1. - Axis systens.
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ORTFICE .
NUMBER Xopin. ¥.S. (Yo, in, .8,
1. 361.0 0.0
- 527.0 0.0
3 782.0 0.0
4 982,0 0.0
5 1102.0 0.0
6 1282,0 0.0
T . . 364,0 93.0
8 . 530,0 100.0
9 78%.0 167.0
10 911.0 11%,0
11 10k9.0 11k.0
12 1200.0 11%,0
13 913,0 236.0
14 1046.,0 251,0
15 1200.0 " 202.0
16 1041,0 365.0
17 1200.0 317.0
18 1202.0 k11,0

8.

BOTTOM VIEW
(Not to scale)

Pressure Tap Location
Figure 2, - Model Sketches
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Electron Beam photograph, 22" Helium Tunnel, a=5, M=20,3
Figure 3. - Model photographs ’
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b. Schlieren pho

photograph, CF4 Tun °

nel, a= M=6
Figure 3. - Model photogr:ph’ga = +2
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Schlieren photograph, CF4 Tunnel, «=18° M=6.0
Figure 3. =~ Model photographs.
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FIGURE 4. LARC CF4 267,268,272,273(LA78) LOWER SURFACE PRESSURES
LOCAL PRESSURE ON LOWER WING SURFACE
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APPENDTX

TABULATED SQURCE DATA

Tebulations of plotied data are available on reguest from Data Management
Services. . S

A



'f‘?-

F00d 81 HHvd TVNIDIHO
HHL J0 XLIIgIoNqogdas

DATE 14 JUN 76

SREF
LREF
8REF
SCALE

MACH

L I I ]

LA78, LAB7, LASB -~ PRESSURE SOURCE DATA TABULATION

REFERENCE DATA

2690.0000 SQ.FT.
474.8000 INCHES  YMRP
936.6800 INCHES ZMRP

.o040

1) = 6

SECTION ( 1IWING
0000 93.0000100,0000107.00001 t4,0000202.0000236.0000251 .0000317. 0000365 .0000411,0000

YO

X0
361.000
364,000
527.000
5332.000
782.000
784.000
811.000
913.000
882.000

10%1.000
1046.000
1049.000
1102.000
1200.000
1202.000
1282.000

MACH (1) = 6.

SECTION
YO

X0
351.000
364.000
527.000
530.00C0
782.000
784.000
Sii.000
913.000
$82.000

1041.000
1046.000
1049.000
1102.000
1200.000

8.0788
8.3714
8.4024

7.9859

8.3811

6.081¢

C DYWING

-0000

16.8110

18.7900

16.6940

17.02B80

168.7340

. 040

XMRP

ALPHA ( 17 =

(RJLKWOL)

PARAMETRIC DATA

LARC CF4 267/873(LAT8) 898C5E 1 8F4MIREVYEWET
= 1076.7000 IN. XC ELEVON =
= .A000 IN. YO SPDBRK =
=  375.0000 IN. ZO <.
In. 000 PTOT = 96868, TIOT = 438.52 Q(MMH) =

DEPENDENT VARIABLE PL

8.9332
8.7626
7.7018
12.6530
£8.2400
{8.8480
16.8530
8.4361
7.7811 B.4716 10.2050
12.9010

o040 ALPHA ( &) = 18,000 PTOT = 96668. TIOT = 438.52 QUMMHY =

DEPENGENT VARIABLE PL

93.0000100.0000107.00001 1%. 0000202, 0000236 . 0000251 , 00003 17. 0000365 . 000041 1 . 00GD

16.5750

18,3340

16.1370

26. 1690
48,2040

.0000
27,1180
17.9010

18,3350 16.3u8n 18.513¢

.000
.000

58,955

58.955

BOFLAP =

PAGE -
{ 27 APR 76 )

1

.000



DATE 1% JUN 76  ~ LA7B, LABT7, LABB - PRESSUFE SOURCE DATA TABULATION PAGE

LARC CFu 267/2732(LAT8) BﬁBCSElBFHMBREVSNB? (RdLNpt)
MACH 1) = 6.040 ALPHA ( 2} = 18,000 '
SECTION ( 1)WING DEPENDENT VAR.ABLE PL
YO .0000 93.0000:00.0000107.0000114.0000202.0000&36.0000251.0000317.0000365.0000&11.0000
X0
1202, 000 21.4270
1282.000 11.7380 . ' .
MACH (1) = 5.040 ALPHA ( 3) = 25,000 PTOT = OBBES8. TTOT = , 438,52 QIMMH) = 58,955,
SECTION ( §)WING . DEPENDENT VARIABLE PL
YO- -0000 83.0000100.0006107.00001 14,0000202. 0000236, 0000251 , 0000317, 0000365.0000%1 1. 0000
X0
361,000 28,1750
364.000 . 0000
527.000 29.1930
5320.000 . 26.0140
782.000 26,3260 :
784.000 23.0280
911.000 365.5350
913.000 60.3620
982.000 25,0840 .
1041.000 44,7660
1048.000 ) 37.1100
1049.000 26.6530
1102.000 24,9600
1200.000 ) 22.1380 23,1060 26.0830 .
1202.000 , .goco
1282.000 16.5050 .
MACH ( 1) = 6.040 ALPHA ¢ 4) = 30,000 PTOT = 9G8&8. TTOT = 438.52 Q(MMH} = 58,855
SECTION ( IYWING ' DEPENDENT VARIABLE PL
Yo . -0000 93.0000100.0000107.00001 14%. 000002, 0000236, 0000251 . 0000317, 0000365, 00004 { . 0000
X0
361.000 40.1670
364.000 .0000
527.000 37.2020
530.000 32.4930
782.000 385.2290
764,000 21.3800
911.000 9.8990
g913.000 72.8080
982.000 34.7510 .
1041.000 55,3140

10u&. 000 u47.0780
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DATE 1% JUN 78 LA78, LAB7, LABB — PRESSURET SOURCE DATA TABULATION
LARC CF4 267/273{LA78) B5BCEE | BF4M3REVEWET
MACH ( 1Y = 6.040 ALPHA ¢ 4) =  30.000
«SECTION { 1}WING CEZPENDENT VARIABLE PL
Yo .0000 93,0000100.0000107.0000114.0000202.0000236. 0000251 . 0000317.0000365.0000411,0000
X0
1049.000 35.2030
1102.000 33.0970 C
1200.000 35.c420 31.4{60 35.0050 .
1e02.000 27.68410

1282.000 22.8600

(RULWO1 )

PAGE

3
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DATE 14 JUN 76

SREF =
LREF =
BREF =
SCALE =
MACH ¢
SECTION
YO

X0

361.000 .

384.000
527.000
530.000
782.00¢
784,000
811.000
913.000
aB2. 000
10%{.000
1046.000
1049.000
1102.000
1200.00C
1202.000
1282.000

MACH
SECTION
YO

X0
261,000
364.000
527.000
530.000
782.000
784.000
911.000
913.000
982.000
1041.000
1046. 000
1043.000
1102.00¢C
1200.000

PAGE
( 87 APR 78

LA78, LAG7, LABS - PRESSURE SOURCE DATA TABULATION
LARC 20IN M5 B4EB(LASS) BSBCSE | BFUM3REVERET {RUVHE1)
REFERENCE DATA PARAMETRIC DATA
2690.0000 SQ.FT. XMRP a 1076,7000 IN. X0 ELEVON = 000  BOFLAP =
474,.8000 INCHES YMRP = .0000 IN. YO SPDBRK = .000
935.6800 INCHES ZMRP =  375.0000 IN. 20 .
. 0040
) :
1) = 5.9%0  ALPHA { 1) =  10.000 PTOT = 2678.5 TTOT = 175.87 QIMMH) = 44,545
{ 1IWING DEPENDENT VARIABLE PL
-0000 93.0000100.0000107,00001 14. 0080202, 0.00236. 0000251, 0000317, 0000365. 00004 £ 1, 0000
5.6602
5.7872
5.5917
5.5693
5.4472 ,
5.9995
6.3425
19,6900 i
5.4740
17,2290
12,4010
5,9329
5.4308
4%.79%4 5.2864 7.9183
10.4290
%.4555
1) = 5.940  ALPHA ( 2! = [B.000 PTOT = 2679.5 TI0T = 176.87 QEMMHI = 44, 545
0 DIRING DEPENDENT VARIABLE PL -

.0000 93.0000100,0000107.00001 14. 0000202, D000R36. 0000251 . 000031 7. 000035, 000041 1 . 0000

12.0670

12.6010

13.1380

12.7920

12,3510

10.7350

11.7850

14,0540
14%.5720 .
35.1780

£8.5090
24,0550
13,1430

11.0180 12,0350 13.8540

4.
}

000
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DATE 1% JUN 76 LA78, LAB7, LASB -~ PRESSUR:. SOURCE DATA TABULATION PAGE
LARC 201N M5 GuEB(L.ASBS) BSBCGE 1 BF4M3REYHWBT (RJVNO!)

MACH ( 1) = 5.940 ALPHA ( @) = 18.000

SECTION ( 1)HING DEPENDENT YARIABLE PL
Yo .0000 93.0000100.0000107.0000f 14,Q0000202.000¢236.0000251.0000317.0000365,0000411.0000
X0
1202.000 . 1g.191¢0
1282.000 10.0560
MACH (1) = 5.940 'ALPHA ¢ 3= 25,000 PTOT = 2678.5 TTOT = 176.87 QiMMH) = 44,545
SECTION ( 1)WING DEPENDENT VARIABLE PL
YO .0000 93.0000100.0000107.00001 14.0000202.1000236.000025!,0000317,0000365.0000411,.0000
X0
3261.000 19.5370
364.000 15.8530
587.000 &1.2070
530.000 18.6700
782,000 20.9300
784.000 21,7460
911.000 22.4250
913.000 45,2250
982,000 19.7530
1041.000 38.6970
1046.000 33.4580
1049.000 20.7720
1102.000 18,9320
1200.000 . . 17.2630 18.7680 20.0230
1202.000 25.6780
i2ga.000 15.7460 .
MACH ( 1} = 5.940 ALPHA T 4) = 30.000 PTOT = @2678.5 IT0T = 176.87 Q(MMHY) = 44,545
SECTION ( 1}WING DEPENDENT VARIABLE PL
YO .0000 93.0000100,0000107.00001 t4.0000202.0000236.0000251,0000317.0000355.0000414.0000
X0 -
361.000 27.8540
264 .000 20.9650
527.000 29.2990
530.000 24.7280
782.000 27.9920
784,000 28.5730
911.000 29.5850
$13.000 52,5440
g82.000 26.5890
t041.000 46.5340

1046.000C 40. {420



A

DATE I4 JUN 76 LA7B, LAB7, LASE - PRESSURE SOURCE DATA TABULATION

LARC 201N MG B4BB(LASB) BSOCSE I BFYMIREVEWET
MACH 1 1) = 5.940 ALPHA ( v) = 30,000
SECTION ( 1IKING DEPENDENT VARIABLL PL
YO .0g000 93.0000]00.0000107.00001IH.0000208.0000235.0000851.0000317.0000355.0000Hll.0000
X0
1049, 000 28,0280
1102.000 .0000
1200.000 23.7470 25,7850 27.7800
1202.000 32.5450
1282.000 21.9820

{RJVHO1)

PAGE

8
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DATE 4% JUN 76

SREF =
LREF =
BREF =
SCALE =

MACH

1)

LA7T8, LAST, LAES - PRESSURE SOURCE DATA TABULATION
LARC 221N HELIUM H4B(LABT) BBACSE t BF4MIRBVEWET7

REFERENCE DATA

£690.0000 SQ.FT.
474%.8000 INCHES
936.6800 INCHES

0040

= 20.300

SECTION ( 1}WING
.0000 93.0000100.0000107.0000114,0000202.0000235.0000251.0000317.0000365.0000411.0000

Y0

X0
361.000
364.000
527.000
530.000
782.000
784.000
e11.008
913.800
982.000

10u41.000
1046.000
1049.000
1102.900
1200.000
1202.000
1282.000

MACH

YO

X0
361.000
354,000
527.000
530.000
782.000
784.000
9{1.000
913.000
a8e2.000
1841.000
1046.000
1049.000
1102.000

1}

1200.000

H.1104
3.6135
.000o

3.4116

3.2757

2.8504

4.2987

=  20.300
SECTION ¢ DIHING
.0000 93.0000100.0000507.000011%.0000202.0000236.0000251 .0000317.0000365.0000411.0000

6.9740

6. 7402

(RJSWOT}

PARAMETRIC DATA

XMRP = 1076,7000 IN, X0 ELEVON =
YMRP = .0000 IN. YO SPDBRK =
ZMRP = 375.0000 IN. ZO

ALPHA ( 1) = 5.000 PTOT = 51598. TT0T = 28,725 QIMMH) =

3.8034

3.4969

ALFHA ¢ 2% = 1

5.9933

§.7221

DEPENDENT VARIABLE PL

3.6032
18.7360
t8.9960
10.232¢
3.2989
3.068287 3.1373 5.6288
8.3321
0.000 PTOT = 51598, TT0T = 28.725 Q(MMH) =

DEPENDENT VARIABLE PL

7.5815
39.4650

29.8720
21.9780
7.0116

5.8711 7.1529 10.7120

.000
Q00

B1.o010

81.010

BOFLAP =

7

L 27T APR 76

.000



69

BATE 1% JUN 76 LA78, LAB7, LAB8 -~ PRESSURE SCURCE DATA ?ABULAT!ON PAGE 8

LARC 221N HELIUM 448(LAS7)  BSOCHE]BF4MIRSVSWET {RJ5WO1 )
MACH ( 1} = 20.300 ALPHA ¢ 2) = 10,000
SECTION ( 1IWING DEPENDENT VARIABLE PL
Yo -0000 93.0000100.0000107,000011%,0000202. 0000236 ; 0000251 . 00003 17. 0000355, 00004 11.0000
X0
1202.000 - 15, 0540
1282.000 5.4312 '
MACH ( |) = 20,300 ALPHA ( 3} = 15,000 PIOT = 5|598, TT0T = 28,725 QiMMH) = 81,010
SECTION [ 1)WING DEPENDENT VARIABLE PL '
Yo i -0000 93.0000100.0000107.00001 14.0000202. 6000236, 1000251 . 0000317, 0000365, 000041 . 0000
X0
361.000 12.7310
364,000 11.2270
527.000 12.36i0
520,000 11.6390
782.000 16.9310
784,000 14.6000
911.000 - 16,8930
913,000 67.9810
982.000 1H.4170
1041 .000 40,6540
1046.000 . 30.3810
1049, 600 15.5440
1102.000 14.7980 .
1200.000 12.1380 14,5780 16.8330 '
1202.000 : 22.71710
1282.000 11.4290
MACH ( 1) = 20.200 ALPHA { 4) = 18.000 PTOT = 5{588. TT0T = 28.725 Q(MMHY = 81.0t0
SECTION { 1IWING DEPENDENT VAKIABLE P
YO -0000 93.0000100.0000107.0000¢1%.0000202. 0000236, 0000251 . 0000317, 0000365. 0000411 . 0000 °
X0
361.000 16.6780
364.000 14, 0660
527.000 17.2740
530.000 15.6720
782.000 22.7600
784 .000 20.4120
811.000 22.5330
913.000 73.8050
882.000 20,3350
1041.000 48,6530

1au6.000 35.7930



~pb~

DATE 14 JUN 76 LA78, LAB7, LABS - PRESSURE SOURCE DATA TABULATION
LARC 221N HEL UM H4B(LAB7} BEBCSE 1 8F4M3RGVEWRT
MACH ( 1} = 20.300 ALPHA ( ) = 18.000

SECTION ( 1IWING DEFENDENT VARIABLE PL

YO .0000 93,0000100.0000107,00001 t4, 2000202, 0000236.CO00R51.0000317.0000365.0000411,0000
X0

1049.000 20.6080

1102.000 138.2970

1200.000 16.0460 18.608: 21.3000

i202.000 28.8100

1282.000 14.8220

(RJSHO!?}

PAGE
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