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PRESSURE.INVESTIGATION OF A SPACE SHUTTLE
LAUNCH CONFIGURATION CONSIST&NG OF A DELTA-WING ORBITER
AND A SWEPT-WING BOOSTER WITH CANARD AND TIP FINS

- (M = 0.6 T0 1.3)

By J. M. Rempy, K. L. Blackwell, and G. R. Gomillion
"SUMMARY

This report presents pressure data obtained from a wind tunnel test
sponsored by the Marshall Space Flight Center (MSFC) and conducted in the
PWTehT facility of the Arnold Engineering Development Center (AEDC) from
October 11 through October 13, 1971. The models tested were 0.00556 scale
models of the McDonnell-Douglas orbiter and booster configurations. Pressure
data were obtained for the combined orbiter and booster and for the booster
alone at Mach numbers from 0.6 to 1.3, angles of attaek frem<-8° to +10°;
and sideslip angles frqm_-6°lto +6°, Pressuie data was also obtained for
the booster alone without canard at Mach numbers of 0.9 and 1.1 (nominal).
The pressure taps were distributed pri@arily over the booster upper gurface
and the orbiter lower surface.

The models were mounted on individual stings which allowed various inci-
dence angles and longitudinal positions of the orbiter relative to the booster.
Orbiter incidence angles of 0°, 1.9° , and 3.8 were obtained at the most aft
position Qf the orbiter,'andithreevlongitudinal positions vere obtained at

0° incidence. The vertical separation distance between the orbiter lower



SUMMARY (Concluded)

surfacq and the booster upper surface was nominally zero. These test results
supplement the data presented in references 1 and 2.

Plotted data for this test is published under one report number (IMS-IR-
1222) in two volumes: volume l; parts A and B, contains the plotted data for
the booster alone and in the presence of the orbiter, and volume 2 contains

the plotted data for the orbiter in the presence of the booster,



NQMENCLATURE '

. AEDC TC 1Tk
SADSAC : '
SYMBOL SYMBOL DEFINITION
a : Speed of sound; m/sec, ft/sec
b/2 | Vehicle ;ing semi-span; in,
c Local airfoil chord; in.
Cege Center: of gravity
cp CP Pressure coefficient, Pf - Py
q
L L Body length; in.
Mo ML ~ .Free stream Mach number; V/a
17} fLocal static pressure; psia
By ‘Free stream total pressure; psia
Py | Free stream static pressure; psia
q Dynamic pressure; psi
RN/L - Unit Reynolds number; per foot
To Freestream total temperature,}oF
v Velocity; m/sec, ft/sec |
X _ | Distance from vehicle nose; in.
x/c : x/c | . Local chordwise position/local chord length.
| x/L x/i. , Iongituhina,l position/body length
y ~ Distence from lateral centerline, in.
y/v/2 Y/B Local spanwise position/wing semi-span



SYMBOL

ap

Ax/L

SADSAC
SYMBOL

THETA

DX/L

NOMENCLATURE (Concluded )

AEDC TC 17k

DEFINITION
Booster angle of attack; degrees
Orbiter angle of attack; degrees

Incidence angle between the orbiter
and booster, I = ay - ap; degrees

Angle of sideslip; degrees

Angle measured from vehicle top center-
line; degrees

Distance between the c.g. of the orbiter
and booster measured parallel to the
longitudinal axis of the booster, positive
when the orbiter c.g. is forward of the
booster c.g., the distance has been norms-
lized with respect to the booster fuselage
length (16.184 inches)



APPARATUS AND MODELS

The models tested were .00556 scale models of the MDAC orbiter and booster,
figures 3 and h)respectively. The orbiter is basically the configuration illus-'
trated on MDAC drawing number 255BJ0050. Modifications made on the orbiter to
allow for installation of the nozzle assembly are shown in figure 3.

The booster configuration is basically the configuration designated 19A by
MDAC (drawing number 256-19-0091).' The body, wing, and caenard of the booster
model are that of configuration 194 exoept that the body does not have a base
flare or boattail, figure 4. The vertical tails are those which were designed
for the configuration designated 17 (drawing number 256- 17 -001).

The booster model was tested alone with and without canard, and the complete
booster and orbiter models were tested together. The orbiter and booster models
were mounted on individual stings as shown by figures 6 apd T. The orbiter could
be moved fore and aft with respect to the booster and small variations of the
orbiter/booster relative 1nc1aence angle could be obtained. The vertical sepa-
ration distance‘(minimum gap) between the orbiter lower surface and the booster
upper surface was nominally zero. The values of the relative incidence angle,

I, and the longitudinal separation varisble, DX/L, are listed in Table II en-

titled "Pressure Dataset Collation Sheets™.

Dimensional date for both vehicles are shown in Table V. The pressure tap
layout is shown in figures 1 and 2, and the exact tap locations are given in

tables III and IV.



TEST FACILITY DESCRIPTION

The 4-Foot Transonic Propulsion Wind Tunnel (PWT-4T) is a closed- -loop,
continuous flow, variable density facility with a 4- by L-foot square test
section and a Mach number range of 0.1 to 1.k, The tunnel has a stagnation
pressure range of 300 to 1700 psf, and a stagnation temperature range of 80°
to l30°F. The test section is equipped with variable porosity walls with an
available porosity range of O to 10 percent open area. A complete description

of the PWT-4T tunnel can be found in reference 3.

DATA REDUCTION

The longitudinal separation veriable DX/L is referenced to nominal center
of gravity locations on the orbiter and booster and to the booster body axis
system. The orbiter model c.g. was located 4.917 inches aft of the orbiter
model nose, and the booster model c.g. was located T7.528 inches aft of the boos-
ter model nose. The DX/L distance is measured parallel to the longitudinal axis
of the booster and between the nomina; center of gravity points on the orbiter.
and booster, as illustrated in figure 5. The value of DX/L is positive when the
orbiter c.g. is forward of the booster C.g. DX/L is normalized using the boos-

ter fuselage length of 16.18k4 inches.



REFERENCES

Strike, W. T. Jr., "Abort Separation Pressure Distributions on McDonnell;
Douglas Space Shuttle Configurations at Mach Numbers 2.3 and 5", AEDC-TR-
T2-46, May 1972.

"Space Shuttle Abort Separation Pressure Investigation", NASA CR-120,008,
June 1972. '

"Pest Facilities Handbook", Arnold Engineering Development Center, Decem-
ber 1969.

Lane, David G., "Pretest Information For A Proposed Space Shuttle Launch‘

Configuration Pressure Investigation To Be Conducted At AEDC PWT-4T",
MSFC Pretest Report July 1971.



TEST CONDITIONS

TABLE I

TEST TC I7h

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. foot) (degrees Fahrenheit)
b_ 6 :
0.6 2.0 x 10 238
0.9 2.4 x 100 Lo2
1.0 2.5 x 10° W1 -
1.1 2.5 x 10° 478
1.2 2.5 x 10° 498
1.3 2.5 x 10° 510
80° to 110° P
(overall range)
' BALANCE UTILIZED:
COEFFICIENT
CAPACITY : ACCURACY : TOLERANCE :
NF o '
SF ,
AF
PM
™
M
COMMENTS :

NASA-MSF- -MAP



| TABLE II | S
TEST _AEDC TC 174  PRESSURE DATASET COLLATION SHEET

(] PRETEST
PosTTEST
DATASET . . MODEL GEO. SCHD. PARAMETER/VALUES || NO. ‘ MACH NUMBERS
CONFIGURATION i OF —
IDENTIFIER ‘ SECTION ConFiG. [T 8 ¥ EQN ronsll .ol .9 ol ntlr2z)r 3
(1) — . 5 >
TCool | BGOSTER /ORBITER| A through T AlO O O vl |lviv]|lvel v
TCOO2 OB v v v |l v |
TL 003 -0 € v |l vl | D| DI
T4 +, | B v v v - D | D D
(<]
TCOOS Alo 03 viP |l Pl | | v
TCook .00 B v P T e |
oa? 6l D S IR I N I
TCcocs . +Go D v ]| v | v v | v v
o [-]
TcO09 1A lO 1.9 v v —| | v
TCOIO A o’ 2. Wo P v v - L | P
TCoil v Vv Alo o° |19 | el | m | | v
o .
TCOl2 | ROOSTER ALONE A, BC D E Ao - |- cloelvlve]lw] -
TCOI3 v v ol B - | - AN R R S R
BOOSTER ALONE/ . 5
TCO 14| CANARD OEE A B CE AlO el M v v
NOTE (1): First charscter of each detaset identifier denotes model section: A through I refer to booster body,
upper wing, lower ving, cenard, base, and orbiter body, upper wing, lower wing, snd base, respectively.
a OR m >ﬂQv“Jmklm-l~_J|M. O~+M.+Ph+m~+m-+HO QQJWH.OOE ., - MAQMHMQHAN_.@H schedule A
SCHEDULES B(B)=-6,-4,-2, 0,+2,+k4,+6 degrees c(B)=-k,-2, 0,+2,+4 degrees

D(B)=-k4,+h degrees Gwo.«amm dets includes 8-0 at a=-6 or +6 from corresponding ct-varisnt dateset)




TABLE ITI

ORBITER PRESSURE TAP LOCATIONS

x = Distance from orbiter nose

y = Distance from orbiter centerline

L = Orbiter length 27.153 cm (10.690 in.)
b/2 = Orbiter wing semi-span 8.255 cm (3.250 in.)

10

Tap TAP LOCATION Tap TAP LOCATION
No. (x/L)o (y7i>/2)o Surface No. (x/L)o (y/o /Z)o Surface
1 0 0 Lower Body | 28 .498 .231 Lover Wing
2 .019 29 .586
3 .066 " 30 .674
4 .145 31 .762
5 .233 32 .854
6 321 33 .944 Y
7 .409 34 .674 .400 T
8 .498 35 .762
9 .586 36 .854
10 | . .676 37 .942 ¥
11 .765 38 .764 .569 A
12 .854 39 .854
13 .943 40 .942 Y
14 .981 Y | 41 .852 738
15 . 149 077 42 .942 ‘ Y |
16 .233 43 0 Upper Base
17 321 44 l .138 Lower Base’
18 .409 45 .981 -.007 Upper Wing
19 .498 46 .981 .289
20 .586 Y 47 .939
25 .233 191 48 .851 ‘
26 321 221 Y 49 .981 .400
27 409 | 231  |loverwing | 50 | .939 { L |




TABLE IV ©

BOOSTER PRESSURE TAP LOCATIONS

Tap TAP LOCATION Tap TAP LOCATION
No. | (x/L)g | (y/b/2)g| Surface No. [(x/L); [(y/b/2)5 | Surface

1 | .004 0 Body §,0=0° | 30 | .243 .092 |Body, 6=24°
2 | .014 ' 31 | .305

3 | .025 32 | .367

4 | .062 | 33 ] .490

5 | .120 34 | .613

6 | .181 35 | .737

7 | .243 36 | .798

8 | .305 | 37| .860

9 | .366 ] 38| .921
10 | .490 39 | .983 Y | i
11 | .613 40 | .062 .155 |[Body, 0 =45°
12 | .737 41 | .124
13 | .799 42 | .185
14 | .859 43 | .247
15 | .921 44 | .309
16 | .983 | ¥ | 45 | .371
17 .062 018 Nose Section 46 494
18 | .120 .037 47 | .618
19 | .181 .046 48 | 741 Y Y
20 | .243 ,’ { 49 | .988 .220 |Body, 6 =90°
21 | .309 .220 | Body, 6=90° 93 | .998 0 |Base, 8=0°
22 | .37 94 .193 90°
23 | .494 95 -.193 270°
24 | .618 " 96 0 180°
25 | .741 97 | .803 ~ |Body, 6=180°
26 | .803 ; 98 | .865
27 | .851 99 | .927
28 | .896 | 100 | .988
29 .942 Y Y Y

x = Distance from booster nose

y = Distance from booster centerline

L = Booster length 41.107 cm (16,184 in.)

b/2 = Booster semi-span 13.805 cm (5.435 in.)

1l

\m




TABLE IV (Continued)

BOOSTER PRESSURE TAP LOCATIONS

Tap TAP LLOCATION Tap TAP LOCATION
No. |(x/c )n (yH /z)B Surface No. (X/C)B (v/b /2y, Surface
53 .098 221 Upper Wing 71 .718 .635 Upper Wing
54 | .320 2 | .926 |
55 .542 73 .066 . .773
56 .763 74 275
57 .985 Y 75 484
58 .101 .359 76 .696
59 .320 17 .896 Y
60 .542 83 .195 .565 | Upper Canard
61 | .762 84 716 ‘ |
62 .970 Y 85 .195 .879
63 | .103 497 86 | .716 |
64 319 87 .514 .230 Lower Wing
65 .528 88 137
66 .741 89 .960 Y
67 .948 90 .496 .368
68 .081 .635 91 .718
69 .292 92 .940
70 .507 1 Y Y Y
x = Distance from airfoil leading edge
y = Distance from booster centerline
¢ = Local airfoil chord
b/2 = Booster wing semi-span 13.805 cm (5.435 in.) for wing taps
b/2 = Booster canard semi-span 6;071 cm (2.390 in.) for canard taps

- 12




 ‘mpBIE TV (Concluded)

BOOSTER PRESSURE TAP LOCATIONS

. Surface (y/v /Z)B Local Chord,cm Local Chord, in.

Wing 221 8.387 3.302
.359 7.640 3.008

497 6.962 2.741

.635 6.116 2.408

773 5.301 12.087

.230 - 8.336 3.282
.368 7.564 2.978

Canard .565 . 4.877 1.923

‘ .879 4.877 1.923

13



MODEL COMPONENT:

TABLE V. DIMENSIONAL DATA

BODY - MDAC Orbiter

GENERAL DESCRIPTION: Basic fuselage contours including cenopy with modified

aft fuselage oross seotions;

to énd of

fuselage - model scale 1/170.

oross~-sectional shave constant from station 1500

DRAWING NUMBER:

DIMENSIONS :

Length

Max.

Max.

Width
Depth

Fineness Ratio

Area

Max. Cross-Sectional

Planform

_ Wetted

Base

1k

255 BJ 00060, Rev. B

FULL-SCALE

6
27.1
30.3

:
ﬁ

I
l

T

MODEL SCALE

36
.150
.16"

1]



TABLE V,

MODEL COMPONENT: Wing - MDAG Orbitex
Model Scale 1/180

GENERAL DESCRIPTION:

( CONTINUED )

ORAWING NUMBER:

DIMENSIONS :

TOTAL DATA

Area, 2

Planform

Wetted '
Span (equiva]ent),FT
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords: .
Root (Wing Sta. 0.0),smcses
Tip, (equivalent), ncHes
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC
Airfoil Section
Root (B.L. 162).

Tip (B.n. 5L40)
EXPOSED DATA

Area, fr™
Span, . (equivalent), £7
Aspect Ratfo
Taper Ratio
Chords
. Root, inches
Tip, inches
MAC ‘
Fus. Sta. of .25 MAC
W.P. of .25 MAC

15

255 BJ 00050, Rev. B

FULL-SCALE

855.0

MODEL SCALE

16

i

il

N

0

6.02
1.35
tal

|8

0010-64
0009~

ﬁsl

.097
1.5

L.750
1.3

l



TABLE V. (CONTINUED)

MODEL COMPONENT: Vertical Tail - MDAC Orbiter
GENERAL DESCRIPTION: Model Scale 1/180

DRAWING NUMBER: 255 BJ 00050, Rev. B
DIMENSIONS : »  FULL-SCALE MODEL SCALE
TOTAL DATA
Aregi f?z :
anform 20,0 , 017
Wetted
Span (equivalent), ft. 27.5 — .153
Aspect Ratio .
Rate of Taper ‘ B
Taper Ratio 638 'gg@‘““
Diehedral Angle, degrees
Incidence Angle, degrees .
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees o
Lead;ng Edge 30.0 30.0
Trailing Edge ; %q ?
0.25 Element Line 22.2 .
Chords: :
$€i)ot:,(.’1.nclfxes.l ) 09.6 1.720
P, (equivalent), inches 196, 1.093
MAC, inches ' 21, 119
Fus. Sta. of .25 MAC
W.P. of .25 MAC
Airfoil Section .
Root o o 0009-6; 0009-6L
Tip —0009-6L . __0009-6L _
EXPOSED DATA )
Area, pt? 580.0 .08
Span, (equivalent), 7 : 27.5 153
Aspect Ratio
Taper Ratio .638 .630
Chords - ' '
Root, inches 3Q§.§ 20
T'lP,’inohes 196.- 1.
MAC, inches . 119 '

Fus. Sta. of .25 MAC.
W.P. of .25 MAC

I

16



MODEL COMPONENT:

GENERAL DESCRIPTION:

TABLE V. (CONTINUED)

BODY - mac Baogtar.

Configuration 19A fuseJage without base 29 a4 boattail

Model Scale 1/180

ORAWING NUMBER:

DIMENSIONS :

Length (Ft)-

Max.

Max.

Width (Ft)
Depth (Ft)

Fineness Ratio

Area

Max. Cross-Sectional

Planform
Wetted

Base

17

\‘;\;'\

Yo

256-19-0001, Rev. A

FULL-SCALE

2&1.1
—3l.0
34.0

T

MODEL SCALE

1.343

0189
.139



TABLE V. (CONTINUED)

MODEL COMPONENT: Wing - MDAC Booster

~
~

GENERAL DESCRIPTION: _Configuration 194 Ving

—Madal Scale /180
DRAWING NUMBER:
DIMENSIONS: ‘ ., FULL-SCALE MODEL SCALE
TJOTAL DATA
Area, ft2
Planform ) 6020.0 .136
, We1(;t:ed1 Tent) ' o
Span (equivalent) , ft. 155.0 NPT N
Aspect Ratio 3.5L 3.5%
Rate of Taper - : .
Taper Ratio ' c
Diehedral ﬁng}e, gegrees ' 72‘? 7. a“?i_"'
Incidence Angle, degrees 3.0 3.0 -
Aerodynamic Twist, degrees 0 )
Sweep Back Angles, degrees
Leading Edge L.0 LL.0
Trailing Edge
0.25 Element Line
Chords: .
Root éwing Sta. 0.0), inches 690.0 3.533
Tip, quiva'lent) . —IveETT—
MAC, inches 520,0 2,8%9
Fus. Sta. of .25 MAC, incHes 3625 20,139
W.P. of .25 MAC , inohes :
B.L. of .25 MAC, inches 380 L2211
Airfoil Seoti : ‘
Root ~ o -on . 0010-6); 002.0-61
_ Tip o 010-6 0010-6L
EXPOSED DATA ~0000-6%
Area . 542 : : 14190.0 129
Span,’ équiva]ent) , £t. o
Aspect Ratio
Taper Ratio ‘
Chords: 3.300
Root , inches 59L.0 .
;}1\2 » inches —300.0 -
Fus. Sta. of .25 MAC —_— e
W.P. of .25 MAC —_— ——

18




MODEL COMPONENT:
GENERAL DESCRIPTION:

TABLE V. (CONTINUED)

Vertical Tails - MDAC Booster

Configuration 17 Vertical Tails

Model Scale 1/180

DRAWING NUMBER:

256-17-0001, Rev. A

DIMENSIONS:
TOTAL DATA (Values for one)

Area .

Planform gmrue)
Side Projection)

Span (equivalent), inches

Aspect Ratio i

Rate of Taper

Taper Ratio

TJoe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root .
Tip, (equivalent), inches
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC
Airfoil Section

Root o NACA
Tip NACA

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords
_ Root
Tip
MAC -
Fus. Sta. of .25 MAC
W.P. of .25 MAC

19

FULL-SCALE

2

0

il
albhe

10

I
|

300

H

236

|

7,

MODEL SCALE

.01

Lo

1.667

367
1.311

l

:

NACA  6L,A-009

—6LA-009 = NACA__6LA-009

Il
I



TABLE V. (CONTINUED)

MODEL COMPONENT: Canard - MDAC Booster

GENERAL DESCRIPTION: Configuration 19A Canard

Model Soale 1/150

TRAVING NUMEER: 256-19-001, Rev. A
DIMENSIONS: FULL-SCALE  MODEL SCALE '
Theo. Area, F42 1660 .05
Exp Area, Ft2 1215 .033

' Aapeot(natio ) .0 3.0
Chord (Inel. Flap), Ft —5_350%2 82 2131
Airfoil (360 In. Theo Chord) NACA - ACA _EB"GTB’}‘-J

20



FIGURE
1.

2.

TABLE VI, INDEX OF MODEL FIGURES

Pressure Tap Layout-Orbiter

Pressure Tap Layout-Booster
Modifications to Orbiter Model
Modifications to Booster Model

Model Separation Variables

Rear View of Models and Test Apparatus

Front View of Models and Test Apparatus

2l

PAGE
2
25
26
27
28
29
30



TABLE VII. INDEX OF DATA FIGURES

VOLUME I - PARTS A AND B

TYPE OF ()
TITLE VEHICLE SECTION PIOT CONDITIONS VARYING PAGES
PART A
Longitudinal Distribution of Booster Fuselage CP vs. x\b ALFB or BETA, 1-la7
Fuselage Pressures . THETA, MACH
Radial Distribution of Booster Base Fuselage Base CP vs. THETA ALFB or BETA, MACH rwm-mmm
Pressures :
PART B
Chordwise Distribution of Booster Canard CP vs. x\o ALFB or BETA, 557-691
Canard Pressures M\wu MACH ... -
Chordwise Distribution of Booster Wing CP vs. X/C ALFB or BETA, 692-1108
Upper and Lower Wing Pressures Y/B, MACH

Notes: (1)

(2)

(3)

Conditions listed are those which vary in each dataset plotted.
A complete 1list of configurations and varying parameters is glven
in Teble II, "Pressure Dataset Collation Sheets".

Dataset plotting order for each section is numerical sequence of
dataset identifier as listed in Table IT.

The varying legend dimension for the fuselage, THETA, and for the
cenard, wing upper surface, and wing lower surface, M\wu is plotted
two values per page on side-by-side plot grids. The first valume listed
in the legend table under the dimension name corresponds to the data
plotted on the left plot grid.

22



TABLE VII. INDEX OF DATA FIGURES

VOLUME II
TYPE OF 0!
TITLE VEHICLE SECTION PLOT QOZGHHHozm VARYING PAGES
Longitudinal Distribution of ) :
Orbiter Fuselage Pressures Fuselage, § "CP vs. X/L >bww or BETA, 1-333
: Lower Wing Y/B, MACH
Longitudinal Distribution of -
Orbiter Lower Wing Pressures
Longitudinal Distribution of Upper Wing CP vs. X/L ALFB or wﬁs o 334-Luk
Orbiter Upper Wing Pressures . %\w MACH
Orbiter Base Pressures Base CP vs. ALFB ALFB or wﬂ?. k45-510
aubiou_wmmm Pressure Tap) : or BETA MACH

Notes: AHV Conditions HHmdmm are those which vary in each dataset plotted.
A complete list of configurations and varying parameters 1s given in
Table II, "Pressure Dataset Collation mwmm¢m=.

Amv Umﬁmmma plotting order for fuselage and lower wing sections is ﬁeQOOH
- HTCOOl, FTCOO2, HTCO02, etc., in mumerical sequence up to 11 datasets /
for mmor mmoduou. umdmmmd plotting order for _upper wing and base

immoﬁuoumvubmu<umzmww%u is ucsmuuomw sequence of dataset HnmbﬂwamH,mm )
listed in Table II.

(3) The varying legend mpmmbmuos“ Y/B, for the fuselage, lower wing, and
upper s»um sections is plotted two values per page on side-by-side plot

grids. The first value listed in the legend table under the dimension
name corresponds to the data plotted on the left plot grid.
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Fig.1.- Pressure Tap Layout - Orbiter
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Figure 5: Model Separation Variables
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Rear View of Models and Test
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IBUTION OF BAOSTER UPPER AND LOWER WING PRESSURES
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(BTCGO2) CFEN  AEDC TC174 MCAC BOOSTER NEAR OROITER (UPFER WING)
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CHURDWISE DISTRIBUTION OF BOOSTER UPPER AND LUHER WING PRESSURES

frengsesngrosegereyg R R R R R A R AN RN R AR R AR R 'I'TII THIrgerie ”ll AR R R AR A RS AR R AN AR RN R RN R AR IR
°‘. »»»»»»» — m———ee - o‘. o— R e Sl RERTEY TEEERE - - -
- - -1
o.¢ - Bt B 0.e - SRttt S ]
0.4 b R Y RN A SRS SRS SR S S 0.4 I - BENEES SN S SUU A
0.2 R e — ‘0.2 R Rt Sy
| L -1
i [ 4
0.0 0.0 I 7/
[P TY SN (VU NS IO NN N N S G - -o.2 - . /4 W
-0.4 & - . ] -0.4 E:Q%A — —_—
. ¥ N .-1
-0.¢ el B S - -0.6 :
o - + 1 a -
-0.8 -c.8
o 1 o C i
4 [ i
-1.0 ~1.0
- -
-1.2 - -1.2
-1.4 -1.4
- ) = -4
-1.6 -1.6
-1.8 — -1.8
_z o ey = 2 3 [ ™Y LI = N Y 0808800008804 4488 L4020 s8-8 s2a). -2 W] 4-4.8.0.0.8.442 +4 -0 A & dsa.0. 000080000 000 ;MAAAAA A,&.A..l]
“o.0 . 0.2 0.4 0.6 0.8 1.0 ‘°o.o 0.2 o 4 0.8 0.8 1.0
sYMBOL  BETA v/e M1 . .. PARAMETRIC VALUES
g 4.094 o.221 0.898 ALFB 0.000 ox/L 0.060
5.964 6.359 1 0.000
DATA SET  SYMpoL CONFIGURATION CESCRIFTION

(ETC502) OFEN . AECC TC174 MDAC BOOSTER NEAR ORBITER (UFFER WING) . !
(CTCO62) FLAGGED AECLC TC174 MCAC BOOSTER HEAR OREITER (LOWER WING) pAGE 735
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OFEN AECC TC174 MDAC BOOSTER NEAR ORBITER(UFFER WING)
FLAGCEC AECC TC3174 MCAC BOOUSTER NEAR ORBITER(LOWER WIHNG)
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(CTCOG2) FLACCEC AECC 1C174 MBAC BOOSTER NEAR ORDITER(LOWER WING) PAGE 738
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DATA SET  SYMBOL CONF JGURATION CESCRIFTION

(BTCGO2). OFEN AECC TC174 MCAC BUOSTER NEAR OROITER (UPPER WING) .
(CTCOO2) FLAGGEC AECC TC174 MCAC BIDSTER NEAR ORBITER (LOWER WING) . PAGE 739



CHURDHISE DISTRIBUTION OF BOOSTER UPPER AND LUHER WING PRESSURES

IREREENAR)

eeferny i

ATl

y/
////Z
N

tres
c.s
o.s
0.4
0.8 I~
0.0
-0.2 “E
-0.4
-0.6
Q. .
-0.8
o
~1.0
~t1.2
~1.4
-1.6
-1.8
w20 Lol
2-%.0
SYMEOL  BETA
g - e.ce2
3 4.150
\Y
& - 2.153
Ei - 6.281
\ 2.037

s A‘J sasalsess

assalsssadanasbossalessalgansdsasnd

0.2 0.4
X/C
Y/B M1
6.221 1.610 -
6.359

DATA SET SYMBOL

{BTCGGU2)

OFEN
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BATA SET  SYMBOL CONFIGURATION CESCRIFTION
(BTCGG2) OFEN  AECC TC174 MCAC BOOSTER NEAR OROITER (UFFER WING)
(CTCOG2) FLAGGEC AEDC TC174 MCAC BOOSTER NEAR ORBITER (LOWER WING) PAGE 742
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cpP

~0.2
~0.4

-1.0
~1.2
~1.4
-1.6

~1.8

g

T ipersrgrene TR gae R Qenna oo quenrgronngeenry
r- -4
- -

= — - - -

o <
o -
of -4
! ]
- -
e - o

- -

PN SN S T NS S D DA S O N N U G G NN SN SO S AU SNNU N N GNN N NN N SO N B Y

AECC TC3174 MDAC BOUSTER NEAR ORDITER(UFFER WNG)

(CTCOG4) FLAGGEL AECC TC174 MCAC BOOSTER MEAR ORBITER (LOWER W{NG)

Jessarisrna rst b casalpsanisasatiiag L)
0.4 0.6 0.8 1.0
FPARAMETRIC VALUES
ALFB 6.GG0 cx/t g.6Co
I 0,660

PAGE - 790



cP

SYMBOL

]

CHURDWISE DISTRIBUTIUN OF BOOSTER UPPER AND LOHER WING PRESSURES

tene

L e

-0.4 bt -

IRERNRRNRENERE) |||r Wlll e

LS R N N SN P S NS

I
3

-o.6 F——

-1.0

-1.2

~1.4

-0.4

~0.6

]

Al

~ /,3;%
S
/ B
d ]

-0.8

cpP

N\

~1.4

-1.6

Lssaa

BETA

3.876
5.976

(RN RS YR ENY FRPYYREYYTFE FEWYY FRTWY FYTWR FYRwy Frwry e

0.2

Y/
0.497
. 0.635

DATA SET
(BTCGSLs)
(CTCOG4 )

0.4

X/C

M1
0.9G3

SYMEOL
OFEN
FLAGGED

-1.8

L

L

i

-
N __/
-1.2 -

|-

v

(Y FYYYY PRV FUTEY FRTEY RFYNDY FYPOY FOUNY PIN

-2 sasdanas
.
0.6 0.8 1.0 %.0 0.2

CONFJGURATION CESCRIFTION

AECC TC174 MCAC BOOSTER NEAR ORBITER (UFPER WING)
AEDC TC174 MDAC BOUTSTER NEAR ORBITER(LOWER WING)

0.4 0.6 . 0.8 1.0
X/C _
PARAMETRIC VALUES
ALFB ’ €.000 ex/t 0.GG
1 0.0060

i

PAGE 791




Prerg XEIRIRTE) IR IIIgEI
o.s - - -
0,6 I T
0.4 - -
0,2 - —
0.0
i
GRS N O O B X
| LLf
-0.6 — 1 %/‘; = 7; o i
— -
4
@// ~E/ X
6 o6l S S
o "o é;:;/ i
-1.0 : -T —
-1.2 SR made S
-1.4 =t 1
-1.6 e f— ot
-1.8 it S
-z.u 4 L4 e el R R YWY FWYWy FYWEE VYN, RERWYYYNYE NV ES
0.0 6.2 0.4 0.6 0.8 1.0
SYMBOL  BETA vse M1
2 - s.s28 0.773 0.903
- 4.G36
O - 2.07¢
E - 0.6G7
1.849
CATA SET  SYMBoL CONFIGURATION CESCRIPTION

(BTCSGC4) GFEN AECC TC174 MDAC BOOSTER NEAR ORBITER(UFPER WING)
(CTCO04) FLAGGCEC AECC TC317< MLAC BOUOSTER MEAR ORBITER(LOWER WING)

ALFSB

CHORDWISE DISTRIBUTION OF BAOSTER UPPER AND LOWER WING PRESSURES
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0.060
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CHORDWISE DISTRIBUTIUN OF BOOSTER UPPER AND LOWER HING PRESSURES
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DATA SET SYMBOL CONFIGURATION CESCRIFTION,

{B87COC11) OFEN AECC TC174 MCAC DPOOSTER NEAR ORDITER (UFFER WING)
(CTCO11) FLAGGEC AECC TC174 MUCAC BOOSTER NEAR ORBITER(LOWER WING)

ICHORDWISE DISTRIBUTION OF BOOSTER UPPER AND LOWER WING PRESSURES
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AECC TC174 MDAC BOOSTER, CANARD OFF (UPPER WING)

€CTCG14) FLAGGED AECC TC17<¢ MCAC BOOSTER, CANARC OFF (LOWER WING)
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WISE DISTRIBUTION OF BOOSTER UPPER AND LOWER WING PRESSURES
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