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FOREWORD

The work reported herein was sponsored by the Marshall Space
Flight Center (MSFC), NASA. The results of tests presented were obtained
by ARO,-Inc.'(a eubSid1any of'Sverdrup and Parcel & Associates, Inc.),
contract operator of the Amold Engineering Development Center (AEDC),
AFSC, Amoid Aic Force Station, Tennessee. Asceht and reentry conditions
 were simulated on shuttle models designed by McDonnell Douglas (MDAC),
North American Rockwell (NAR) and General Dynamics Convair (GDC). In
addition a limited amount of data were obtained on two research models
provided by the Langley Research Center (LRC). Because of the broad
scope of these tests the data will be presented in a series of SADSAC
reports, This report presents the results of the phase-change paint test
conducted at Mach 8 in Tunnel B on the McDonne]l Douglas Delta wing
Orbiter mated with the -17A Booster This volume (Volume I) contains
the mated data and Volume II contains the interference-free data for the

orbiter and booster alone

i
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ALPHA-MODEL (a)
ALPHA-PREBEND
ALPHA-SECTOR
H(T0)

or
H

H(.970)
H(.85T0)
HREF

NOMENCLATURE

Model angle of attack, deg
Sting prebend angle, deg
Tunnei sector pitch angle, deg

Heat-transfer coefficient based on Ty, =
BTU/FE2 - sec - °R, and

H(TO ='§!§§E;
(T0) Ve

where B is ebtained from

Toc - T
-1l P Y ¢ erfcs
Taw - Ti

and At ~ del time

Tpc ~ phase-change paint temperature, °R

Ty ~ initial model temperature, °R

Taw ~ adiabatic wall temperature, °R

voCK ~ mgdeiAmateriaj properties = 0.11-0.008 /{at) .

BTU/ft2-sec!/2 . op

Tos

Heat transfer coefficient based on Ty, = 0.9T,

Heat transfer cecefficient based on Ty, =

.85T,

Reference heat_transfer coefficient based on Fay-Riddell

theory, BTU/ft2-sec R

." ?
8.139(P01)0-5 (my.0)0.4 (l-P-INF/PO])O-zs} X 2

HREF =
. [ (RN)0.5 (10)0.15

[0.2235 + 0.0000135 (T, + 760)] .

where P01 ~ stagnation pressure downstream of a normal ;

shock, psia

MU-0 ~ air wiscosity based on Ty, 1hs sec/ft2

RN ~ reference nose radius, (0.011 t)

v



MU- INF
P-INF

PO

Q-INF
RE/FT

ROL L-MODEL
ST(T0)

STREF

T-INF
TO
™
TIME

DEL TIME (at)

V-INF (V_)
YAW
X

.Free-stream viscosity, 'lb-sec/ft2

Free-stream static pressure, psia
Tunne]'stilling chamber pressure, psia

Free-stream dynamic pressure, psia

Free-stream unit Reynolds number, ft-!

Model roll angle, deg

Stanton number based on Tos

) = H(T0) . |
s1(10) PwVs [0.2235+0,0000735 (To*Tpc ) Ix(32.77)

Reference Stanton number

STREF = HREF
0.V, [0.2235+0.000035 (To#T, T Ix(32.17)

Free-stream static temperature, °R
Tunnel-stilling chamber temperature, °R
Model wall temperature, °R

Time from start of model injection, sec

Time model exposed to airstream, sec

‘Free-stream felocity, ft/sec

Model yaw angle, deg

Axial distance from booster nose to orbiter nose’
(1.86 in., see Fig. 3) -
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SECTION 1
INTRODUCTION

This report presents the results of a wind tunnel test program
to determine aerodynamic heat transfer distributions on the McDonnell
Douglas configurations. The tests were conducted at the Arnold Engineer-
ing Development Center (AEDC) in Tumnel B of the von Karman Gas Dynamics
Facility (VKF), The test period was in June 1971.

Heat-transfer rates were determined by the phase-change paint
technique on 0,011-scale Stycast(E)made}s using Tempi?aq<E>as the surface
temperature indicator. The nominal test conditions were; Mach 8, free-
stream unit Reynolds numbers of 0.8 x 106, 2.5 x 106, and 3.7 x 106, and
angles of attack of -5, 0, +5 deg. Model details, test conditions,

phase-change paint photographs and reduced heat-transfer coefficients are

presented in this report.



SECTION 2
MODELS AND APPARATUS

2.1 MODEL DESCRIPTION
| Model drawings were provided'ARO, Inc. by the McDonnell Douglas

Corporation and fabricetion ot'the Stycast models was subcontracted to
the Grumman Aircraft Corporation. Sketches showing the overall model .
"dimensions ef the orbiter and booster are presented in Figs. 1 and 2,
respectively, and a photograph of the mated cohfiguration 1svshown‘in
Fig. 3. Table 1 provides additional configuration description details
but it should be pointed out that the models were cast as one smooth
surface without moveable control surfaces. Presented in Table 2 are
model coordinate measurements referenced to the axis system illustrated
- in Figs. 1 and 2. '

~ Six-in.-diam hemispheres were east from the same batch of
Stycast used to cast the models so that the Stycast thermal prbperties '
. could be determined. from calibration runs on the hemispheres. Also

-Chromel-Alumel thermocouples were cast into the models approximately

1/8-in. from the surface to measure the initial model temperature,

2.2 FACILITY DESCRIPTION
Tunnel B is a continuous, closed-circuit, variable density
wind tunnel with an axisymmetric contoured nozzle and a 50-in.-diam test '
-sect1on The tunnel can be operated at a nominal Mach number of 6 or 8
at stagnation pressures from 20 to 300 and 50 to 900 psia, respective]y,
at stagnation temperatures up to 1350°R. The model may be inJected into
vthe tunnel fbr a test run and then retracted for model cooling or model

'changes without interrupting the tunnel flow.



SECTION 3
PROCEDURES

3.1 TEST TECHNIQUE

Prior to each run the models were cleaned and cooled with
alcohol and then spray painted with Tempilag. In some cases the local
interference region between the models was sprayed with é higher
temperature paint since the surface temperatures were generally higher
in this region (see group 206 for example). The models were installed
on the model injection mechanism‘at the desired test attitude and the
initial temperature of each model was measured with a thermocouple probe
or with the model-embedded thermocouples. During the course of the test
many of the embedded thermocouples became inoperative and the probe
temperature was generally used to determine the initial temperatures of
the models. The models were then injected into the airstream for approxi-
mately 20 seconds and during this time the model surface temperature rise
produced isotherm melt lines. The progression of the melt lihes was
photographed with 70-mm sequenced cameras operating at 2 frames per

second.

3.2 TEST CONDITIONS

Nominal test conditions are presented in the data summary sheets
(Table 2). As mentioned in the foreword this test was part of a com-
prehensive Space Shuttle investigation and as a result the run numbers
are not consecutive. The specific test conditions for each run (or
group) are provided on the data tabulation sheets preceding each set of

meit line photographs.



During each run the tunnel conditions and time'of each picture

. were recorded on megnetic tape. The heat transfer coefficient for each

picture was calculated from the semi-infinite slab transient heat con-

~ duction equation.

\

Toe -
—ES———11-= 1 - eB2 erfc 8
Taw - Ti

hvat
where g = =~ d /Jock = - 0. /at .
» Jock and v/pc 0.1 008

The equation fbr the thermal properties (/pck) of Stycast was obtained by

‘evaluation of a considerable amount of hemisphere calibration data and

supplemented by VKF laboratory measurements.
Heat-transfer coefficients were calculated for assumed adiabatic
wall temperatures of T,, 0.9T,, and 0.85T, (see tabulated data sheets).

The use of three values of Ty, provides an indication of the sensitivity

- of the heat-transfer coefficient (h) to the values of Taw assumed, For

the sake of consistency all heat-transfer coefficients shown on'the

- photographs are based on Taw = To.

A1l heat-transfer coefficients were non-dimensionalized by
dividing by the stagnation point heat-trans fer coefficient (Ref. 1) on a
0 011-ft radius sphere (a l ft radius sphere scaled down by the model

scale).

SECTION 4
DATA PRESENTATION

“The test results are presented as a series of four photographs

Vobtained during each run and a post-test photograph of the interference

4



region when two paints were used. The photographs are grouped as follows:

Model Surface Re/ft . &
Side view of mated 0.8 x 10° -5, 0, +5
configuration*
2.5 x 108 "
3.7 x 100 0

*The corresponding data for the orbiter and booster alone (non-interference)

are presented in Volume II.

Preceding each set of photographs is a tabulated data sheet
which Tists the specific test conditions and the time of eéch picture
with the corresponding heat-transfer parameters. Of course, the heat-
transfer parameters apply only to the melt lines of the corfesponding
picture. Body coordinates of the melt lines may be obtafned by use of
the grid overlay provided with this report.

The post-test photographs give an indication of the severe
heating which can occur between mated configurations if some type of
wind shield or seal is not provided along the mating 1line. The heat-
transfer ratios associated with the melt lines in these photographs are
approximate because of fhe uncertainties in time and flow conditions

which occur when the model is retracted from the airstream. Table 4,
Page 38, presents a Summery Index for these data.

REFERENCES

1. Fay, J. A, and Riddell, F. R, "Theory of Stagnation Point Heat .
Transfer in Dissociated Air." Journal of the Aeronautical Sciences,
Vol. 25, 1958, pp. 73-85.




- Pressure
Orifice X/L
1 0.1
2 0.2
3 0.3
1 4 0.4
.5 0.5
6 0.6
7 0.7
8 0.8- v
-9 0.916 A
10 " 0.970 ,

_.>Hw.uwso=mwo=m in Inches

0.04 ID Pressure

Orifice (Typ)
5 6 17/
|1

21.35 — __ . le—6.44 Iv_
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Fig. 2 McDonnell-Douglas Booster (MDAC-B)



1,86 in,

—0 to 0,02-in. Gap

Orbi ter|

Fig. 3 Photograph of Mated Configurations
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S L Table 1

_ Configuration Description Details -

N

A T

" MODEL COMPONENT: BODY - MDAC Booster 1

R . N N . Lt
: i T

GENERAL DESCRIPTION:

Configuration 256-17A booster; model scale 0.011

" DRAMING NUMBER: . .

DIMENSIONS :

. Length. (ft) . 'ﬂ-,,, RPN
Max. Width (ft) = 7 0.
 Max. Depth (ft) o

" Fineness Ratio

 Area

" Planform

. Wetted | . -

*. . Base
. _l' I Y B A
LT

. Max, Croés—SeéEionalﬂ

- $56-17-0001, Rev. A -
SRS

' 220.17
34.0
34,0

- FULL-SCALE




- -

. DIMENSIONS: ) R T
o ToTAL DATA B AT

S ;-'.;' -6020.0

* MODEL COMPONENT :
"~ GENERAL DESCRIPTION: Configuration 17A Wing

Wing - MDAC Boostér:

Model Scale 0.011

DRAWING NUMBER:

Planform
: Wetted
. Span (equivalent) ,
- . Aspect Ratio
.. 5 . Rate of Taper
' Taper Ratio

. Diehedral Angle, degrees o fffﬁﬂ’

'5- Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle

" Cant Angle ";}i-gl&?eif

Sweep Back Angles, degrees
Leading Edge
. Trailing Edge
.- 0.25 Element Line
Chords:

S Tip, (equivalent)
M MAC, inches
Fus. Sta. of .25 MAC
. W.P. of .25 MAC
Airfoil Section‘v'
Root . = |

EXPOSED DATA
Area, 2

Span, (equ1va1ent) A:e;-f'f"ea?'

Aspect Ratio
Taper Ratio -

" Chords L

Root, jnches C
) T'lp,'lnceS‘ .\'
. MAC -
* . Fus, Sta. of 25 MAC
- WoPe of 425 MAcv :

Root §Wing Sta. 0. 0) {Hcﬁés'” o

Tip 'i“;ﬁ?7f1 ‘--fér:} L

. FULL-SCALE

TNO

3.54

el

44.0

l

I

gl

69

|

4190.0

Il

594.0 .

(e ]
'?ﬂca
o
(@)} 10,
. e

- MODEL_SCALE

.729

1,606
4

it

!F’

835

i
i

506

I

L)

. . .
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" MODEL COMPONENT:

. GENERAL DESCRIPTION:

 DIMENSIONS;

Elevon .- MDAC Booster

'J'Conffgdrafion 17A E]evon§

~ Medel Scale 0,011

DRAWING hU

Area

'f3fSpan (equivalent)
| .zlnb'd equivaTent chord
' ;li.Outb'd equivalent chord
| jf"},Ra't:'uo Elevator chord/horizontal

" At 1nb'd equiv. chord';ﬁ“ 

At Outb'd equiv. chord o

: .:lSweep Back Angles, degrees ; :‘

"7 Leading Edge ;{=,]~f7fti‘“
Talling Edge

" Hingeline

Rev A A

{ FULL-SCALE

tal) chord e »;?f:ff'

. iArea Moment (Normal to hinge 11ne) ft

'l

617 ft2 0745 ft

\

"+ MODEL SCALE
I " . 2 ,

650 in 7 15 in.

180 1in. '5‘;' 1.98.1n,

93 in.

5, 1.02 4,

i "f" . \

2998
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 MODEL COMPONENT:
" GENERAL DESCRIPTION:

Vertica] Tails - MDAC Booster

Configurat1on 17 Vert1ca1 Tails

Mode] Scale 0.011

DRAWING NUMBER:

 DIMENSIONS :
- TOTAL DATA

256-17-0001

(Vatues fbrhohe),:

. Area
- Planform frrue)

S Side Proaection)' B
S Span (equivalent), inches - '
1 Aspect Ratio .

;. Rate of Taper
. .Taper Ratio
- Diehedral Angle, degrees
Incidence Angle, degrees

Aerodynamic Twist, degrees -

Toe-In Angle
Cant Angle

.Leading Edge
Trailing Edge
. 0,25 E]ement Line
. Chords:
Root 2W1ng Sta. 0. 0)
- Tip,
MAC, 1inches
Fus., Sta. of .25 MAC
W.P. of .25 MAC
" AMrfoil Section
Root - g
Tip

EXPOSED DATA

" L. 'L Chords

Area

Span, (equivalent)
Acpect Ratio

- Taper Ratio

Root

MAC
* . Fus, Sta. of .25 MAC
e HePe OFf 425 MAC

.,,.! ‘ i

S f Sweep Back Angles"_degrees -
equ1va1ent) ’ incheSf

' NACA
NACA~

It R

S 11

Y REV.A ‘

. FULL-SCALE

it

40

I
|

"

300

f

- 64A-009

1

. 'MODEL SCALE

i

L 40

3.30

' 64A-009

b4A-009

lin-
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Airfoil (360 In. Theo Chord)

s/
MODEL COMPONENT:  Canard - MDAC Booster
GENERAL DESCRIPTION: Confiquration 17A Canard
Model Scale 0.011
DRAWING NUMBER: 256-17-001, Rev. A
DIMENSIONS: FULL-SCALE  MODEL SCALE
Theo, Area, ft2 1660
Exp Area, ft2 1215
Aspect Ratio 3.0
Chord (Incl. Flap), ft 23.625

NACA ___63-0I8 NA

12-
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. DRAWING RUM3ER:

¢ ' ." A» .

.7 Table'1

Y

e S -7~~-Confi§uration,Deébription Details

NODEL CoMPO! ENT BODY - MDAC Orbiter = =

GENERAL DESC?IPTION Basic fusélaée céntours including canopy.

. Pode] scale: 0. 011

DIKERSIONS:

'. Length. (ft.)
CKax. Width
WX Depthi |
. Fineness Ratio’
hrea (7t.2)

: Hax. Cross-Sec;jonaT

Planform . . .+

“Wetted |
Ba§e‘

P

. Notc A]] units are ft or sq. ft.

255 BJ 00050, Rev, B

- FULL-SCALE

156
27 1
30 3

:

627.4
3790 0

447.0

" These data 1nclud° bo;h sides of the vehlc]e. .

v

13

A

(o)
N
w
N
o
o

. . -
. . .

s .
. I
L .
. t

. .
e

MODEL SCALE

1.720

,298

. ,333

" ,0759

.459

1.515

.0541




g€ | = continuadg
o' 0 d . "-t-'. ,;‘

- ODEL COMPONENT: " . Elevon - MDAC Orbiter'
\ : ; :

GENZRAL DESCRIPTION: _Model Scale: 0.011 . o o

DRGNS mupEr: 255 BJ 00050, Rev. B

-

L A A (ot " MODEL_SCALE

o O ————
.

Arca’ ftz ' ) o .' : '.' .., ’ 963. ,1]7

. '.- Span (cquiva]ent), ft. > R :;9"375;7 '

e 811

i Inb‘d equivalent chord, ft. .

2.8

14

- 12.8 R [}

—~— - e e

e e e [

.Ouib'd equivalent chord, ft.- 3

~ Ratio éievétor'chord/hofizontai
iaﬂ chord _ y *

At Inb'd equiv. chord
At Outb'd equiv. chord

O_chep Back Ang1es, degrees

Leading Edge . A X I :. 0.0 -

Tailing Bdge " - © " L g0 . g

Hingeline .- . - 0.0 - 0.0

Area Moment (Normal to hinge line) ;“: |

v T o ——————
.,

Bote: A1 units are ft., sq. ft., or degrees, ~ = ,;~'_‘- .-
These data include both sides of vehicle, - IR S

. ] - * . . . . o o " - ’ * ¢
e, SN -

.
° . PR . - . . o
- . R N . . . . . i e .
4 . . . " o .
te . : . . o <
A - . . * ‘e . .
'\ . ° . . , 0 o' .
. . . o
' ° P LI . ,° . :
. : ° : . oo
Q
. >
. .
.
.

wo e Ty
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.. MODEL COMPONENT:

.

Table 1 - continued

Body Flap - MDAC Orbiter

GENERAL DESCRIPTION:  Model Scale: 0.011

255 BJ 00050, Pev. B

 DRAWING HUMBER:

- DIMERSIONS ; T e T RilLescae
Area - £42 _ oo Mo.e8

Span (equivalent), ft. t ;'T'.- ‘23,51' :

Inb'd equivalent chord, ft. , 5,333- .
Outb'd eQUlvalent chord, ft. - o il':'ZIQ;BO N

Rau1o E]evauor chord/hor1zonta1

tail chord T

M Inb'd cquivichord e

- At Outb'd equiv. chord o

; Sweep Back Ang]es, degrees | | -
| Léad%ng‘édge ' “4" o - ﬁf;,',O.dw- B
<.Tailing Edge 4:'1' " | __' : f,. Ab.o Y

Hingeline - T T gg
Area Ioment (No.nal to h4nge line) o .

Note: A1l dirensions in ft. t., sq. ft., or d2grees.

These data 1nc]ude both sides of vehicle.

.15

"'MODEL SCALE

L0170

_.262 |

,0587

SRTY

0.0

0.0

0.0




Ui 3 T WiV iiide e —

: . R4
- AT I

- MODEL COVDONENT W1nq - MDAC Grb1ter

1GENE&AL DcSCRIPTIOd. hode] Scale: 0 on

Fus, Sta. of .25 JAC
H.P, of .25 MAC

DRANIHG HUMBER: ... 255 BJ 00050, Rev. B~ =~ .
DIMENSIO..S LIty L FULL-SCALE MODEL SCALE
~ JOTAL DATA LT s '
s~imo .. hArea, % T T S, -
: Pianform ) --'f .o T -t 5330, o TTT.e45 T
. L Hetted . N .
" * . Span (equxvalent) ft:- S Y ) 1,073
- Aspect Ratio ST 1.68 1.69
.. Rate of Taper , o T
. -.Taper Ratio . o 0.230 ~230
- Diehedral £ngle, dngrees .« T 130.0. . . 10.0
~ .7 Incidence Ano]ea degrees S 2.0 )
R ‘Aerodynamic Twist, degrees . 0 . 0
S Toe-In Angle L e 0 0
Cant Angle . e 0 0
Sweep Back Angles, degrees - L
Aleading Edge : 550 . 55.0
Trailing Edge =~ - I 0 - 0
. Q.25 E1e1=ni Line . 47.0 B 47.0
Chords: (ft.) . : , C
Root Hlng Sta. 0.0) - . ..90.43 .995
° - Tip, (equivalent) C T8 . 229
L T MAC ' . - -63.30 .6Y0
’ s Fus, Sta. of .25 IAC S . .
. H.P. of .25 MAC T e .
Airfoil Section : SRR :
Root ‘0010-64 . 00710-64
Tip . _0012-64 - 0012-04
EXPOSED DATA - | Lo
Area, ft.2 3147.3 .381
Span, (equ1valc11) ft 0.5 ~770
Aspect Ratio - 1.47 .47
Taper Ratio
‘Chords (ft.)
Root _Nn.: 25 . .78
Tip S A0 D
HAC 52,20 YA

rizr AT units are ft., sq. ft. or dagreos.



.', N - e " ﬁfkf Table 1 -'coﬂtinued'g

o MODEL'COHPO?‘(ENT-:' " Rudder - MDAC Delta Hing Or‘b‘ite.r" .

GENERAL DESCRIPTION: Model Scale: 0.017 -

I

‘DRAVIKG RUMSER: 255 BJ-00050, Rev. B o
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Table 3
PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST TITLE: _Ascent Heat Transfer Test of the MDAC Configurations

36

TEST NUMBER: ___ V111629 TEST FACILITY: _VKF Tunnel B
TEST DATE: June 1971 TEST ENGINEER: R K. Matthews & W, R. Martindale
{Run Model| Free | Total | Total | Taw * [RNX106] Phase | Model Position]
No. {Model Confignration idextification| Scale | Stream Pressure| Temp.| Tyga1| Ft Change| (degrees) | Model
| Mach | (peia).| (R) Temp. Surface |
Number CF) [ VAL
194 | MDAC-B + DD 0.011} 8.0 150 § 180§ 1.0 | 0.8 400 J 0| 0| o side
195 ) 250 | 0
196 : T . 150 | 0
201 , M374d o
197 . 250 {-5
198 . : 113/50q s
199 | . 250/ 409 s
200 . 4 Ml s
202 | fo.on] s.0 555 Y ol1o § 25 300/cd o
203 A 125/e0d o
208 . _ 200 1 o
204 . . : 2507 ok &

. * Taw — adiabatic wall temperature
+Post-test photograph




TEST TITLE: Ascent Heat Transfer Test of the MDAC Configurations

S T s Sl £ St S M i e et s

* PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST NUMBER: <.:a~-o,

TEST FACiLTy: YKF Tunnel B

TEST DATE:  June 1971 ' TEST ENGINEER: R. K. Matthews & W. R. Martindale
{Run - Model] Free | Total | Total | Taw * | RNX106| Phase | Model Position]
No. |Model Confignration Mentification| Scale | Stream | Pressure| Temp. ‘Ttotal] Ft Change] (degrees) | Model
_ ‘Mach | @sia) | CR) Temp. ] surface |
Number ©F) | & 0 v
+J206 | mpac-8 + oWo 0.011] 8.0 | ss5 1310 1.0} 2.5 [®%od.-5 Jo | of sice ]
’ NON . . L] :, n . 1] " . (1) ) dg lm
+] 209 0.0n) 8.0 | 8o | 130] 1.0l 3.7 woo\m@ﬂ 0
Ndc . -.. n " -, | " n -N8 °
{222 0.011] 8.0 | ss5 oy wa | 2s [ 1o Top/Side
221 -5
224 Shado 1 0 J0 J o] /A
227 0 90
225 5
226 . 5 4

. * Taw = adiabatic wall temperature
+ Post-test photograph
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TABLE 4. SUMMARY DATA INDEX
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Eo%gﬁxsm\ﬂ ARGLE OF ATTACK - DEGREES
MODEL DATA
CONFIGURATION | SURFACE | PRESENTED PAGES 0.8 2.5 3.7 -5 0 5
BOOSTER - ORB SIDE A Lo - b1 X X
[ T -ﬁ 43 - L4k X X
k6 - 47 X X
L8 X X
50 - 51 X X
52 X X
54 - 55 X X
57 - 58 X X
59 X X
61 - 62 X X
6h - 65 X X
67 - 68 X X
69 X X
-T2 X X
T3 X X
75 - 76 X X.
78 -79 X X
81 - 8 X . X
84 - 85 X X
86 X X -
88 - 89 X X
91 - 92 X X
—+ -+ 93 X X
SIDE A 95 - 96 X X
TOP . 98 X X
SIDE 99 X X
TOP 101 X X
SIDE 102 X X
TOP 104 X X
SIDE C 105 X X
SIDE B 106 X X
SIDE 107 X X
_t TOP 108 X X
BOOSTER - ORB SIDE B 109 X X
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H/HREF = 1.2637 BOOSTER
H/HREF = 1.2629 ORBITER

B R Y

Pic. No. 4662 H/HREF = .5737 BOOSTER
H/HREF = .5734 ORBITER
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. 3564 BOOSTER
.3562 ORBITER

Pic. No. 4689 H/HREF
H/HREF

2

Pic. No. 4712 H/HREF = .2653 BOOSTER
H/HREF = .2651 ORBITER

Group 194 Re/ft 8.17E 05 ALPHA
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H/HREF = .6867 BOOSTER
H/HREF = .6667 ORBITER

| Mo

oG & faat ok
Pic. No. 4737 H/HREF = .3904 BOOSTER
H/HREF = .3790 ORBITER




No. 4752 H/HREF = .2374 BOOSTER

e : -

pic. No. 4769 H/HREF = .1392 BOOSTER
H/HRFF = .1352 ORBITER K. et

Group 195 Re/ft 8.26E 05 ALPHA O L
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Pic. No. 4784 H/HREF = .2073 BOOSTER
H/HREF = .1877 ORBITER

Pic. No. 4796 H/HREF = .1068 BOOSTER
H/HREF = .0967 ORBITER
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Pic. No. 4813 H/HREF = .0628 BOOSTER
H/HREF = .0569 ORBITER

g
[ A

Pic. No. 4824 H/HREF = .0439 BOOSTER
H/HREF = .0397 ORBITER
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Group /96 Re/ft o.8xs00° ALPHA O
POST-TEST PHOTOGRAPH OF INTERFERENCE REGION
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Pic. No. 5050 H/HREF = ,1073 BOOSTER
H/HREF = .1044 ORBITER

s
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Pic. No. 5062 H/HREF = ,0515 BOOSTER
H/HREF = .,0501 ORBITER
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Pic. No. 5076 H/HREF .0345 BOOSTER
H/HREF = .0336 ORBITER

&

Pic. No. 5090 H/HREF = .0215 BOOSTER
H/HREF .0209 ORBITER
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Group 2ol Re/ft o.g@x/0® ALPHA O
POST-TEST PHOTOGRAPH OF INTERFERENCE REGION
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