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I NTRODUCTION
This report presents the data from the fir;t series of tests
conducted on a 1/40 scale model of the GAC II F configuration Earth Orbiting

Shuttle in the Grumman 7 x 10 ft. Low Speed Wind Tunnei. These tests vere
conducted from February i3 to February 28, 1970 on & ope shift with overtime
besis.

The job charge number for this test was 10096-30L. Cognizant
engineering personnel weyre:

S. Kelenmeris Aerodynamics

A. McBride Asro Test

J. Wheeler Aero Test

w3len IV o4 w3 nm REPORT m 2T9
1 DATE Rb . lgTO

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
CODE 26512
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SUMMARY

These tests were designed to provide basic subsonic aerodynamic infor-
mation on the GAC IIF configuration Earth Orbiting éﬁuttle. Various lower
fuselage camber lines and chine radii were tested in an attempt to increase
the body lLift without Introducing a significant loss in longitudinal or
lateral-directional stability. The viég was moved 200" aft in order to
pro -1de greater longitudinal stability., Several wing modifications were
made to try and increase the stall angle of the wing and delsy the subseguent
piteh up., A simple hinge flap and a split flap were tested to investigate
the high lift characterictic. of the model. Also, a canard wass tested to
provide greater 1ift and to provide & longlitudinal trim surface having =
small drag penalty.

In addition, base pressure measurement~ were taken and seversl aft

fucelage modifications were made to reduce base drag.

.

28A MLV a nA e ) REPORT Gm 2T9
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DESCRIPIION OF TUNNEL

The Grumman wind tumnel is an open return, closed throat, Venturi type
tunnel having & 7 x 10 £t, retangular test section.
The rectangular entrance section is equipped with radially faired en-

trance fairings to give a bell-mouth effect. A honeycomb is located in the

entrance section to provide flow straightening, and fine mesh copper screen-
ing has been added forward and aft of the honeycomb to smooth out flow pulsa- |
tions. l

A smoothly faired contraction cone connects the entrance section to the °
test section, Corner falrings begin at the start of the contractlion cone and %
gradually increase in size until they enter the test section. The corner fair—'
Ings 1n the test section are glven a slight d&wnstream divergence to reduce i
bouyancy effects.

The diffuser section changes from rectangular at the end of the test |

]
section to square at the begimning of the transition section, while the trans- '

ition section smoothly failrs into a circular sectlon at the propeller ring.
The test sectlon will accommodate models up to an eight foot wing span.
The tunnel mey be operated st any speed up to 160 mph., At this speed, the mo-
tor is delivering epproximately 1200 H,P., giving the tunnel an energy ratioc
of 1.0.
The balance system messures gll forces applled to the model up to the

following cgpacities: Tdift, + L4000 1bs. - 2000 Ibs., drag and side force +500

1bs., pitehing, rolling and yawing moments + 1200 ft.-1bs.

AL 20T
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TEST CONDITIONS
TEST __GWIT 279

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
A7 1.6 x 10° .278 700
BALANCE UTILIZED: YOKE-TYPE L,S.W.T. BALANCE
COEFFICIENT
CAPACITY : ACCURACY : TOLERANCE :

NF _+1000 1b to -2000 1bs. & .5 1bs. £ .002

SF + 500 1bs & .2 1bs. +

AF F ?00 Tbs T2 I68 3

PM % 1200 Finibs. t 1 To-1b. T .005

™ + 1200 ft-Ibs + 1 ft-1b. + .005

RM + 1200 £t-~1bs £ 1 £5-1b T .005

COMMENTS :
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DATA REDUCTION

The data from the six component mechanical balance was transferred to a
nominel cg located at FS 1094 (nose 1z at ¥S 0),WL 972, and BL 0, which is
2.35" aft of and O.7T" below the trunnion pin for the model in the upright
position. The model constants used for data reduction are listed below:

5, (Wing area) = 2.50 8.2
mge (mean geometric chord) = L.2075 ft.

b, (wing span) = 2,50 ft.

The data was corrected thecoretically for tunnel blockage and wall effects
in accordance with the methods set forth in Ref. 1, 2, 3.

The corrections for the tare and interference effects of the support
system and the tunnel fiow angularity were measured at the beginning of the
test. These values sre on file in the Aero Test Department.

The tuft fiow vieuallzetion photographs and the base pressure data are

not presented herein but are in file in the Aero Test Department,

wIIdA RLy 4 8% h M REFPORT m 2r9
5 DATE Feb. 1970
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CONFIGURATIONS INVESTIGATED

CONFIGURATION NOMENCLATURE

B = BODY

N= NOZZLES
W= WING

T = "y TATT,
F= FLAPS
C= CANARD
K= SIRAKE

Refer to the pages 1mmediately following for dimensionsl datas on the above
components,

COMBINATIONS TESTED
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MODEL COMPONENT:  BODY - (B1)

GENERAL DESCRIPTION: BASIC DESIGN 518 II F configuration of the GAC

/
1/40 sealeBarth Orbiting Shuttle.

DRAWING NUMBER: 518 MoD 300
DIMENSIONS : FULL-SCALE MODEL SCALE
T%. or Tt. in, or in.2
Length 163.8 h9.1
Max. Width
Max. Depth

Fineness Ratio

Area
Max. Cross=-Sectional 887 79.8
Pianform 5350 181.,5
Wetted
Base 628 56,5



MODEL COMPONENT: WING (W)

GENERAL DESCRIPTION.

Basic Design 518 IT £ configuration wing of the GAC

1/40 scale Barth Orbiting Shuttle.

DRAWING NUMBER: 518 MOD 301

DIMENSIONS :
TOTAL DATA

Area
Planform
Wetted
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trai1l1ng Edge
(.25 Element Line
Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MHE- mgc
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfo1l Section
Root
Tip
EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords
Root
T1p
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

FULL-SCALE
£t. or ft.2

4000

100
2.5

116
o

30

Eionl'
860 inches
100 inches

48.3

MODEL SCALE
in or in.2

360

IO
21.5

""iﬁfi"'—_

MEANW:6k4 A,2 ,SHAPE: 0010




MODEL COMPONENT. TATI, (T)

GENERAL DESCRIPTION: IIf Configuration "V" tall of GAC Earth Orbiting
Shuttle.
DRAWING NUMBER: 518 MOD 302
DIMENSIONS: FULL-SCALE MODEL SCALE
Area 515 f%.EZQanel h6.3§_?n.2/pane1
Span (equivalent) £5.8 . T4 in.
Inb'd equivalent chord 354 in, 8.85 in.
Outb'd equivalent chord 140 in, 3.5 in.

Rat1o movable surface chord/
total surface chord

At Inb'd equiv. chord
At Qutb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge 18° 18°
Ta1ling Edge 22° 22°
Hingeline

Area Moment (Normal to hinge line)

Alrfoil Section NACA 644008

Aspect Ratio 1.3
Teper Ratio «395



MODEL COMPONENT: FLAPS (F)

GENERAL DESCRIPTION: Full span traliling edge flaps

1/40 scale ITF configuration GAC E.0.S.

Superscript denctes deflection in degrees

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord
Qutb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At OQutb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Ta11ing Edge

Hingeline

Area Moment (Normal to hinge l1ine)

10

FULL-SCALE MODEL SCALE

219.5 ft.2/bane1 19.81n.2/pane1
full span

6hd



MODEL COMPONENT: CANARD (C)

GENERAL DESCRIPTION:

Triangular Canard

1/40 seale II f configuration GAC E,0.S.

Superscript denotes deflection

DRAWING NUMBER: Figure T

DIMENSIONS:

Area

Span (equivalent)

Inb'd equivalent chord
Outb'd equivalent chord

Ratic movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

11

FULL-SCALE

50 ft.2

10 £t,

W

MODEL SCALE

L



MODEL COMPONENT. STRAKE (K)

GENERAL DESCRIPTION: Perpendicularly mounted on wing. T.B. of strake is

at TE. of wing.

DRAWING NUMBER: Figure 8

DIMENSIONS:

Area
Span (equivalent)
Inb'd equivalent chord

OQutb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingel1ne

Area Moment (Normal to hinge line)

Alrfoil Section

Root Chord

Tip Chord
Tocgbion inboard from tip

Hedight

FULL-SCALE

Teet

NACA 644008
23.3
16.25
18.3

15

MOGDEL SCALE
inches

7.0

4.875

5e2
’-l-¢5
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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.

Figure T. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle

21
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SYMBOL

SADSAC
SYMBOL

ASPECT
REFB

CA

CAB

CAF

CDTOTL

NOMENCLATURE

DEFINITION
base area; m2, ftz, in
speed of sound; m/sec, ft/sec

aspect ratio, b2/ S

wing span or reference span; m, ft, in
wing chord; m, ft, in

wing mean aerodynamic chord or reference
chord; m, ft, in (see lref or refl)

center of gravity

center of pressure

axial force coefficient, F A/qsref

base axial force coefficient, [ (p, -py)/q ]
( Ab/S ref)

forebody axial force coefficient, C e C .

b

drag force coefficient in the wind axis
system, FD/q Sref

24




NOMENCLATURE ( contmnued)

SADSAC
SYMBOL

CD

CL

CBL

CSL

CWL

CLM

CLM

CPM

CN

25

DEFINITION

drag force coefficient 1n the stabilily axis
system, FD/q Sref

lift force coefficient (stability or wind axis)
FL/Ci Sref

rolling moment coefficient 1 body axis

system, Mx/q Sref b

roiling moment coefficient in the stability

axi1s system, Mx,s/q Srefb

rolling moment coefficient 1n the wind axis
system, Mx, W/q Sre £ b

pitchang moment coefficient in the body axs
system, My/q S of JA rof

pirtching moment coefficient in the stability

axig gystem, C =
m, s m

pitchmg moment coefficient i the wind axis
system, My,w/ q Sref Eref

normal force coefficient in the body axis
system, FN/q Sref



SYMBOL

NOMENCLATURE (continued)

SADSAC

SYMBOL

CYN

CLN

CLN

cpP

CY

cc

26

DEFINITION

yawing moment coefficient 1 the body axis

system, Mz/q Sre ¢ b

yawing moment coefficient mn the stabilily
axis system, C =C

n,s n
yawing moment coefficient in the wind axis
system, Mz,w/ q Sref b
pressure coefficient, (p-pw)/d

side force coefficient (body or stability axis
system) , F y/ a Sre ¢

side force coefficient (wind axis system),

Fy/ 4 Sref

axial force; N, 1lb

drag force m wind axis sysiem; N, lb

drag force 1n the stabilily axis system; N, 1b
lift force (stability or wind axis system}; N, 1b

-

normal force; N, 1b



SYMBOL

ref
L/D

L/D

MRP

X, 8

NOMENCLATURE (contmued)

SADSAC
SYMBOL

N/A
REFL

L/D

CL/CD

MACH
MRP
XMRP

YMRP

ZMRP

27

DEFINITION
side force; N, 1b

normal to axial foree ratio

reference length; m, ft, in (see ©)

liff-to-drag ratio, C_/C_ (stability axis
I'D

system)

llﬁ:to—drag ratio, CL/ CD {(wimnd axis system)

Mach number
abbreviation for moment reference point

abbreviation for moment reference point
on x-axis

abbreviation for moment reference point
on y-axis
abbreviation for moment reference powmnt
on z-axis

rolling moment in the body axis system;
N-m, ft-lb

rolling moment 1 the stability axis system;
Nem, ft-lb



NOMENCLATURE (continued)

SADSAC
SYMBOL

Q(Ps
Q(PSE)

RN/L

28

DEFINITION

rolling moment m the wind axis system;
N-m, fi-lb

pitching moment in the body (or stability)
axis system; N-m, fi-1b

pitching moment 1m the wind axis system;
N-m, ft-lb

yawing moment 1n the body axis system;
N-m, ft-1b

yawing moment 1n the wind axis system;
N-m, ft-ib

static pressure; N/m2; psi
total pressure; N/m2; ps1
dynamic pressure; N/m2, psi, psf

Reynold’s number per umf length; million/ft.

wing area; m2, fi2

reference area; mz, 2

temperature; °K, °C, °R, °F

speed of vehicle relative fo surrounding
atmosphere; m/sec, ft/sec



SYMBOL

<l

NOMENCLATURE (continued)

SADSAC

SYMBOL DEFINITION
tail incidence positive when trailing edge
down, deg
velocity of vehicle relative to surrounding
atmosphere; m/sec, ft/sec

ALPHA angle of aftack, angle between the projection
of the wind X\ -ax1s on the body X, Z-plane
and the body X-ax1s; deg

BETA sideslip angle, angle between the wind Xy,-ax1s
and the projection of this axis on the body
X-Z-plane; deg
ratio of specific heats

DIHDRL wing dihedral angle; deg
control surface deflection angle; deg
positive deflections are:

AILRON alleron - left aileron trailing edge down

ELVATR elevator - tralling edge down

RUDDER rudder - trailing edge to the left

FLAP flap - trailing edge down

TAB tab - trallmg edge down with respect

to control surface

air density; K g/ms, slugs/ft3

B,with square chine radius (CH # 2 of 518 MOD 305)
Bl modified to accommodate wing in the 200" aft position {See Fig. 5).
W, moved 200" aft and faired into fuselage. (See Figure 5).

W, with thick buildup on wing fillets. (See Figure 6).
29



NOMENCLATURE (contintued)

SADSAC
SYMBOL SYMBOL DEFINITION

(=] pitch angle, angle of rotation about the body
Y-axis, positive when the positive Z-axis 18
rotated toward the positive X-axis; deg

¢ PHI roll angle, angle of rotation ahout the body X-
axis, posifive when the positive Y-axis 1s
rotated toward the positive Z-axis; deg

¥ PSI yaw angle, angle of rotation about the hody
Z-axis, positive when the positive X-axis 18
rofated toward the positive Y-axis; deg

30



SUBSCRIPTS

NOMENCLATURE (contmued)

31

DEFINITION

arleron

base

canard

elevator or elevon

flap

rudder or ruddervator
stability axis system
tail, or total conditions
wind axis system

reference conditions

freestream condition
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Pretest Outline of Series T Tests on a 1/40 Soale Design 518-T1 F

Earth Orbital Shuttle in the Grumman Low Speed Wind Tunnel;

AER/T-PT-102; A. McEride, February, 1970.

PRt

BEV ) 4 Ba N

REPORT m grg
32 DATE Feb. 1970

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
CODRE 26512




PLOT DATA INDEX

33



LOW SPFED AERO. CHABACTERIST!(Q QE GAC CONFe 11F EanTH ORSITING SHUTTLE

DEPENDENT VARIABLE VS INDEPENDENTY VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTEDR!

" seLng} ScrL021
T "DEPENDENT  INDEPENDENT PLUAT PAGE T
VARIABLE VARIABLE BFGINNING / ENDING
. et ALPHA ! 1 .
co ALPHA ? 2
] cLM ALPHA 3 3
I ] TTALPHA [ [
- DATASEYS PLOTTED:
. ... Beloprr  BcrO2t _.
~ PEPENDENT  INDEPENDENT PLOT PAGE ]
VARTABLE VARTABLE ~ BFGINNING 7 ENDING ~ —~ ~
T cN ALPHA 3 3
) CA ALPHA & 6 ]
_ DATASETS PLOTTEN: i
ScLngl Sc1. 073 sCLoal SCLned
e NEPENDENT TNPEPENDENT PLOY PAGE
) _VARIABLE __VARIABLE REGINNING / ENDING
cL _ ALPHA 7 7 o
N R s i ALPHA ] B
CLM ALPHA 9 9
piandias 70 ILPHR i) B )
DATASETS PLOTTEN: - -
BCLnald Rc1073 BCLOA3 BCLNn9) ]
DEPENDENT INDEPENDENT PLOT PAGE
- — VARTABLE VARTABLE BFRINNTNG /7 ENDING
i 77 TeN T TALPHA 11 11 -
ca ALPHA 12 12 L
DATASETS PLOTTED:
- ScLio3 LY B
PEPENDENT TNODEPEFNDENT PLOT PAGE N
VARTABLE _ _VARIABLE BEGINNING / ENDING
ct. ALPHA 13 13
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LOW SPFED AERO. CHARACTERIST!(E OF GAC CONF, !;F EARTH ORBITING SHUTTLE

_ DEPENDENT VARIABLE VS INDEPENDENT VAR]ABLE; MULTIPLE DATASETS

DATASETS PLOTTEDS
1

scl1n3 SeLt13d
DEPENDENT  INDEPENDENMT PLOT PAGE
_ VARTABLE VARIABLE BFGINNING / ENDING
_ecp C__ALPHA 14 14 N
CLM ALPHA 15 15
/0 ALPHA 16 16
__ DATASETS PLOTTEnP;
BelLin3 Bept13
DEPENDENT T INDEPENDENT PLOT PAGE
VARTABLE _ VARIABLF BESINNING / ENDING
} CN ALPHA 17 17
CA ALPHA 18 18
DATASETS PLOTTEn:s T T T
ScLns2 _ ScL032  scLoy2 R
NEPENDENT INDEPENDENT PLOT PAGE
VARTABLE VARTABLE BFGTNNING / ENDING
cY BETA T 19 19 i
) CLN . RETA .20 20
csL RETA Z1 21
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LOW SPEED AEROe CHARACTERISTICS OF GAC CONPe 1tF EARTH ORBITING SHUTTLE

R DEPENDENT VARIABLE V4 DEPENDENT VARIARLE, MULTIPLE DATASETS

DATASETS PLOTYED!

ScLO1 ! SeLozd
PEPENDENT DEPENDENT PLOT FAGE
] VARJABLE VARIABLE BEGINNING / ENDING
o cL cLM 22 22
cL ) 33 73
) DATASETYS PLOTTED: -
_ ScLns3 ScL073 sCLos? SCLo93
_ _ DEPENDENT __NEPENDENTY PLOT PAGE
VARIABLE VARIABLE BFGINNING 7/ ENDING
Y Y T 24 24 )
) 4 co 25 25
DATASETS PLOTTER: B
sel.1n3 ScL113
) "~ PEPENDENT DEPENDENT PLOT PAGE
. VARTABLE VARTABLE BPGINNING / ENDING
Y < N CLM 24 24 L
cL cn 27 27
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TABULATED DATA LISTING

A tabulated data listing, consisting of all aero data sets, both original
and those created 1n arriving at tThe plotted material to be presented subse-

quently, 1s avallable as an addendum to thas report. The tabular listing is
made up 1n three sections:

(a) a brief summary list of all data sets containing the identifier,
the descriptor, and the resldent dependent variables,

(b) an expanded list of all data sets, containing the identifier,
the deseraptor, the resident dependent variables, reference

data, parameters and regpective values, and independent varia-
ble ranges.

{e) the full list of all data sets containing all resident or
selected aerodynamic coefficients of the data sets as well as
the above mentioned information.

The listing 1s currently sent on limited dastribution to the following organ-
izations:

NASA AMES Mr. John Axelson
NASA LaRC Mr, David Stone
MASA MSC Mr. Ray Nelson
WASA MS¥FC Mr, Jim Weaver

If copies of thas listing are desired, please contact the above or the cog-
nizant SADSAC personnel who, for this data, is:

James R, Ziler

Department 2780

Chrysler Corporation Space Donvision
New Orleans, Ia. T0129

(504) 255-2214
(504) 255-2330
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LIFT COEFFICIENT. CL

L.OW SPEED AERD, CHARACTERISTICS OF GAC CONF. I1IF EARTH ORBITING SHUTTLE
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233 -20 -8 a 5 T’} 15 2a 75 30 35
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET GYHEQL CONFIGURATION DESCRIFTICN PARAMETRIC VALUES REFERENCE INFORMATION
£acLo1y) o] GHIT 279-CAC IIF CONF,EQ5~BEN] BETA 2 000 FLAP 4,000 REFsS 2 5000 sa FT
(8CLO21) 0 GWIT 219~CGAC IIF COHNF., EQOS~B2Ni¥W1 REFL i 2UTS FT
REFS 2,5000 FT
XHRE 1094 ,0040 IN
YHRP 0.0000  IN
ZMRP 975 2004 N
HncH 0.170 SCALE 0250
PAGE i



LGH SPEED AERG. CHARACTERISTICS GF GAC CONF. TIF EARTH GRBITING SHUTTLE
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B 33 -0 -5 a 3 0 15 20 25 36 35
ANGLE OF ATTACK, ALPHA. DEGREES
DATA BEY SYHBOL CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION
{SCLB1L) 0 GHTT Z79-GAC 1iF COHRF.EOQ5~BEN1 BETA 0 000 FLAaF 0.4080 REFS & 5ouo 5Q FT
{3CLB21) O CHTT 279-¢AC IIF CONF  EOS-B2N1W REFL 1 2075 FT
REFB 2 5000 FT
XMRP 1094 Go4D IN
YMRF 0 oooo IN
ZMPF a7z D004 IN
0 ozso
HACH g 170 SCALE as
PAGE 2



L6W SPEED AERG. CHARACTERISTICS GF GAC CONF. IIF EARTH GRBITING SHUTTLE
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! ANGLE BF ATTACK. ALPHA. BEGREES
DATA SET SYNBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(SCLO11) O  GWIT 279-GAC 1IF COHF EOS-B2ML BETA O 000 FLAP 0 OO0 REFS 2 5000 s FT
(SCLO21) [0 GWIT 279-GAC IIF CONF EOS-S2N1Wl REFL L2078 Fy
REFE 2 s008  FT
XHRP 1094 D040 IN.
YHRF D oogs  IN
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ACH 0. 170 SCALE 0 0250
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LOY SPEED AER, CHARACTERISTICS OF GAC CONF. IIF EARTH GRBITING SHUTTLE
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DATA 3EY SYMBOL COMFIGURATION DESCRIPTION FARAMETRIC VALUES REFERENCE INFORMATION

{8CLO11) O CHTT 279-GAC IIF CONF.EOS-B2N1 BETA 0 O FLAP 0.000 REFs 2 5000 50 FT.

{8CLOZL) 0 GWIT 279-GAC JIF CONF. ECS-B2NiW1 REFL i 2075 FT

REFB 2 5000 FT
XMRF 1054 CGo40 IN
YHRF 0 pooo IN
ZHRF 972 Daos IN
SCALE 0 ogsn
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‘L‘GH SPEED AERO. CHARACTERISTICS OF GAC CGNF. IIF EARTH ORBITING SHUTTLE
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LOY SPEED AERG. CHARACTERISTICS GF GAC CONF. IIF EARTH GRBITING SHUTTLE

1.2
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CONFIGUPATION DESCRIPTION
GUYT 279-GAC IIF CONF EOS-BlONIWS
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a5 30

REFERENCE INFQRMATION
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LOY SPEED AERO, CHARACTERISTICS OF GAC CONF. IIF EARTH CRBITING SHUTTLE
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D AER

0, CHARACTERISTICS OF GAC

CONF.

LIF EARTH CRBITING SHUTTLE
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tacearsy [ m] CHTT 275-GAL IIF COMF. EO5-B1DNIVJF3O REFL 1 2875 FT
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YHRP 0 ogooo IN
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LﬁH SPEED AERG, CHARACTERISTICS OF GAC CONF. TIF EARTH ORBITING SHUTTLE
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