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RESULTS OF INVESTIGATIONS ON A 0.0405 SCALE
MODEL ATP VERSION OF THE NR-SSV ORBITER
IN THE NORTH AMFRICAN AERONAUTICAL LABORATORY
LOW SPEED WIND TUNNEL

By
Robert Mennell, KR

ABSTRACT

Experimental aerodynamic investigations were conducted in the NAAL
Low Speed Wind Tunnel from September 25 through October 3, 1972 on &
0.0405 scale model Space Shuttle Vehicle (S8V) orbiter. The purpose of
the test wes to investigate the longitudinal and leteral-directional aexro-
dynemic characteristics of the NR proposed ATP Space Sauttle Orbiter.
Emphasis was placed on model component, wing-glove, end wing-body fairing
effects, as well as elevon, aileron, and rudder control effectiveness.

Angles of attack from -5° to 30° and angles of sideslip from -5° to
10° were tested. Static préssures were recorded on base, fuselage, and
wing surfaces. Tufts and telc-kerosene flow visualization techniques
were also utilized.

The aerodynamic force balance results are presented in plotted and
tabuler form.
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REPRODUCIBILITY OF:

NOMFNCLATURE
Genernd
SADCAC
SYMBOL DEFINITION
spced of sound; m/sce, f/oce
cp preceure coefficlent; {p - Peo)/a
MACH Mach number; V/a
prescure; N/m¢, pst
Q(NSM) dynaiiic pressure; 1/2pV2, N/u2, pef
Q(PSF)
RN/L unit Reynolds number; per m, per f%
velocity; m/sec, ft/sec
ALPHA anglé of sttack, degrees
BETA angle of sideslip, degrees
PSI sngle of ysw, degrees
PHI angle of roll, degrees
mass density; ke/m3, slugs/ft3
Reference & C.G. Definitions
bose sree; m2, £t2
BREF wing spun or reference spen; m, fe
~enter of gravity
LREF reference length or wing mesn
perodynsmic chord; m, {t
SREF wing rres or reference ares; me, £42
MRP moment reference point
XMRP - om.nt reference point on X axls
YMRP moment reference point on Y axis
aRp moment reference point on Z axis

bage

local

static conditions
totsl conditions
free streom

6




SYMBOL

c
n

2
/D

L/Dp

DADDAC
riYMBOL,

NOMINCLATURE {Contdiucd)

Body=Axls Dyotem

DENINITTON

N

CA

CAF
CIM
CYN

CBL

Cb
CDB
cor
104

CIM

CLN
oL

L/D

L/oK

normal-Lopc: coefficlont; Rormal foree
q.

axinl-force coefficiont; E’_"_jﬂ.l._fﬂ'fﬁ
qf

side-feree coefficient; Side force
a5

brsc-force coefficient; buse force

Qs
-Ap(pp - Pw)/ a5

forebody axlal force coefficient, Cp - CAb

pitching-moment coefficient: pitching moment
aS/REr

yaving-moment cocfficient; yawing moment
aSb

rolling-moment coefficient; QM:%ME
R 1517

Stability-Axls Syctem

11t cocfficient: HLE
15

drag coefficlent; 21.1.'.;_5
a

base-drag coefficicnt; EEESFQZEE
Qs

forebody drag coefficient; Cp - CDb

side-force coefficient; Eigs_ggzﬁi
s

pitching-moment coefficient; pitching moment
5/ gyp

yoving-moment coefficient; K‘lﬂ.’lﬁ%‘ﬂ“ﬁ.’l&
quo

rolling-moment coefficient; E}%E_g?m
(w]

1lift-to-drag rntio; CL/CD

1if't to furebody drog rutios (‘[‘/CDf




PLOT
SYMBOL SYMBOL
gy B2FLAP
be ELEVON
orE LE.MOD
5N 1 CARARD
5 RUDDER
ORF RUDFLR
Q STRAKE
xce/l XCP/L

NOMENCLATURE (Continued)

ADDITIONS TO STANDARD LIST

DEFINITION

body flap deflection angle, degrees; positive
when deflected down.

elevon deflection angle, cegrees; elevon
deflection for pitch control, positive
deflection trailing edge down.

leading edge surface deflection angle, positive
deflection only, surface downward.

canard, surface deflection angle, positive
deflection, trailing edge down; d=grees.

rudder deflection asngle, degrees; rudder
detlection for directional control, positive
Reflection trailing edge left.

rudder flare included angle, degrees; split
rudder flare deflection for pitch and/or
speed control.

fuseluge strike - see Table III.

center of pressure location in percent of
body length.

10




CONFIGURATIONS INVESTIGATED

The model for this test was an 0.0L05 scale representatioun of the
North American Rockwell ATP Space Shuttle Orbiter. The model was con-
structed around an aluminum balance block with a 3.25 inch diameter bal~
ance cavity. All model components, i.e., body mold lines, wings, ete.,
were constructed either of aluminum and/or wood and attached directly to
the model balance block.

The available model configuration variables were: vertlical tail with
main engine cooling inlet; vertical tail rudder and/or rudder flare capa-
bility; full span split elevons with unswept hingeline; removable canopy,
manipulator arm housing and orbital maneuvering system; and various wing-
glove combinations.

The balance support system utilized for this test period was the 2.5
inch MK IX internal balance and NAAL sting support system.

Tre various model components icstcd are listed below. Table T delin-
eates the configurations these components were tested in while Table II
lists the pertinent dlmensions of each component.

Conponent Symbol Description
Bo Arr baseline delta wing fuselage |
Co ATP busseline canopy configuration
Do Menipulsior arm housing - ATP MAH
configuration
D3 D manipuletor arm Lousing faired
into fuselsge lines for smooth contour
Es Fuil span constant chord elevon
Fy ATP buseline body flap
Ko cooling inlet (configured to vertical
’ tall V3)
M ATP ortital maneuvering system
N Fuselsge canard
Q Fuselage strakes (fabricated in tuunel)
Ry Rudder used with vertical teil V3
11
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V3 ' Centerline vertical tail used on body B,

Wo ATP baseline delta wing

Wiz Wo with modified wing-cuff area
W13 Wy with modified wing-cuff ares
w35 W2 with leading edge deflection

TEST FACILITY DESCRIZTION

The North American Aercnautical Isboratory (MAAL) 7.75 x ll-Foot
Wind Tunnel is 2 continuous flow, closed circuit; single return type tun-
nel cepable of speeds up to 200 miles per hour. The test section is
vented to atmospheric pressure and is T.75 x 11 feet wide by 12 feet in
length. Pover is supplied by a 1250 horsepower nacelle mouated synchro-
nous motor driving a 19 foot, seven blade, laminated birch propeller., The
airspeed is controlled by verying the degree of coupling between the motor
and propeller by means of a magnetic clutch. A damping screen and honey-
comb section in the settling chamber upstream from the contraction cone
{ratio 7.53 to 1) minimize turbulence in the test gection. The NAAL Wind
Tunnel has been in operation since June 1943 end calibrations are avail-
able over a wide range of test conditions.

'fests may be conducted using & variety of mounting systems, e.g., &
single strut, double strut, sting strut, reflectiorn plene, cable suspen-
sion, and two dimensionul wall. Aerodynamic data may be measured by &
planar type external balancc system or sting mounted internal balances.
An Astrodesta Automatic Data Acqulsition System is used to collect, multi-
plex, digitize, and record 50 channels of force and/or pressure datas on
magnetic tape. These data are then rapidly reduced and plotted using
automatic data processing eyuipment and an automatic digital plotter.

I S

DATA REDUCTION

The serodynomic force and moment data presented were measured by the
Task Corporation 2.5 inch MK IX strain gage balance. The data have been
corrected for model buse and balance chamber pressure effects, model
blockage influence on tunnel dynemic pressure, wall interference effects,
ating end belence deflections, and model weight tare.




The pressure corrections to the base area were accomplished in the
following manner:

CAp = CA - CABC - CAB - CAT

Ppc - Po\ “mC
CABC='( 3 )SREF)

o - (2 @

pg = 1/5 (Ppy + Ppo + Pp3 * Py * Pps)
FBy

wvhere

base pressures

i

[}

15
CAp = Model axial force weight fare

The following reference dimensione were used for reducing the data L
to coefficient form: i

Ap = Arvea of base (without OMS) £t2 0.40002 i

Ay = Area of base (with OMS) £t° 0.51939 %
Age = Area of balsnce cavity, £t? 0.13635 1
SREF = Area of ving, £t° 5.2816 3, B
XARP = Center of grevity, fus. sta. %43.0596
JMRP = Center of gravity, waterplane 16.2000 ?

L = Length of body, in. 53,7840 | U
3 = Wing MAC, in. 21.2828 ;;f
(IREF) i

b = Wing span, in. 40.8119 %
(EREF)

For several runs during the test, pressure data were obtained using b
"pressure bugs" located on the wing. For these runs no force data were
recorded.

13




TABLE I

TEST ¢ NAAL &89 IDATE %ep. -Oct, ' 72 .
TEST CONDITIONS
REYNOLDS NiUMBER DYNAMIC PRESSURE FSTAGNAT'ON TEMPERATURE] |
MACH NUMBER (pet unit length) (pounds/sq. foot) | (degrees Fahrenheit)
0.165 15 X 10%/F1.] 40 PSF 90- 120 °F
0,260 185X |0Y FET. | 100_PSE 20 =120 °F.

BALANCE UTILIZED: . TASK 2.5 "MK TX

Cmer e R
NF { LES, 2.5 __L&ES
¢ 7SO0 LES  _AlS kBEF e !
A 200 LBS  LGO LBS |
PM — .
RM
R

W 4000 (NiBS  _Z2:00 NS

COMMENTS:  ONLY ACCURACY QUOTED 18 Y2 oF ONE PERCENT

OF THE SALANCE RATED LOAD . B
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REPRODUCIBI
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TABLE IfI. MODEL COMPONENT DIMENSIONAL DATA

MODEL COMPONENT:  BODY - Bz - A1P LAst LIVE

GENERAL DESCRIPTION: szrﬁ Wing FUSELAGE 72l MR

LinNES V27O~ COOOO3A

/Nodee Seme = OFOS

DRAWING NUMBER: 170~
DIMENSIONS : FULL-SCALE
Length, /., 432,33
Max.. Width 227 %
Max. Depth , 238.00
Fineness Ratio 5827
Area«—f’f’ :
Max. Cross-Sectional 345,07
Planforin
Wetted o
Base

2h

MODEL_SCALE.

£3.797
9. w37
4633

DL

577

i




TABLE ITI. (CONTINJED)

MODEL COMPONENT: _(/8A29RD A1

GENERAL DESCRIPTION: _Audaerrpd” (hasmes Conds Rt Ted A= TmmiES

B A7,

- of T \S/Aa”.s)

Seaee Mot = - OFUS

DRAWING NUMBER:

DIMENSIONS :

Length~/4).

Max. Widthen)

Max. Depth

Fineness Ratio

Area ~ /f 2
Max. Cross-Sectional
Planform |
Wetted

Base

FULL-SCALE

224 813
pb o

MODEL SCALE

ZLO5
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TABLE III. (CONTINUED)

VODEL COMPONENT:  BODY - \S7@9k&S &K

GENERAL DESCRIPTION: _FUiSE4ALE \STRAAES ARBRIRTED

i 7

o &~

d"d LE ‘:ZM"é - 12&

" DRAWING NUMBER:

DIMENSIONS : FULL-SCALE MODEL SCALE
Length ~ JAJ “ ?" f /io Q
Max. Width 28 887 (170
Max. Depth /-S43 0. 025

Fineness Ratio

Arza
Max. Cross-Sectional
Planform

Wetted

Base

I

/atﬂre'b Zauqzr.vbw&u-y' geom RS, #69./¢ 7>
LEAdING EDGE OF Wiy @ W75 39/, 88¢F
#22, %69
#572. 34

26




TABLE III. (CONTINUED)

VODEL COMPONENT: @ - LAMIOPY l2 - AP BAastiiE

GENERAL DESCRIPTION: _/A#77° (aw &‘_42__0"'&’4”7"00'

[lodre SeaE = . 005

DRAWING NUMBER: k/-?@"'mm )

DIMENSIONS: FULL-SCALE -
Length,n 3% 20
Max. Width,)n £77.33
Max. Depth,in - 328.67

Fineness Ratio

Area ]
Max. Cross-Sectional
Planform |
Wetted

Base

1]

27

MODEL.SCALE . . - .f

A3, 432
/7332
£3.3//




TABLE IIT, (CONTINUED)

MOUEL COMPONENT:  BODY - NPYLR ey - Da

3
GENERAL DESCRIPTION: A2 /A (BNEIpATION
e Movee s OFOS
© DRAWING NUMBER: - VL70- 00003 -
DIMENSIONS : FULL-SCALE - MODEL_SCALE
Length </ | . P (. 00 32,7
Max. Widthsn o _S3.3/7 2./59
Max. Depthe s - - | 2000 0.8/
Fineness Ratio -
Area | ‘
Max. Cross-Sectional N o {
Planform — . - g
Wetted
Base

28 .
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TABLE III. (CONTINUED)

VOUEL COMPONENT: BN - PJAurondrok Aem Movsive = D3
GENERAL DESCRIPTION: _/W/-TUmNEL [Nl FreaTian) To Aa.,

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE MODEL SCALE
Length ~ /A. 7. 00 57 /4
Max. Width~w. (2000 4. 860
Max. Depth#). 20. 20 0. 8/0

Fineness Ratio

Area
Max. Cross-Sectional
Planform
Wetted

Base

i
il

53 TE A TEaTE




TABLE IITI. (CONTINUED)

MODEL COMPONENT: W8 - DRamms, /NAMEVVERAIG SysrEm = My |
GENERAL DESCRIPTION: 72 O3 (ar/ G NTICAS
é'éﬁrﬁ for [ or 2 6/4;-.5) _ |
- DRAWING NUMBER: L 70 - QMB& : )

DIMENSIONS : :  FULL-SCALE - MOBEL SCALE
Length~/» | 276.67 L. 285
Max. Width~/n - _400: 7 2077
Max. Depth~/n - _[C6.00 - i A

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Hetted

i
i

‘Base

30

Ry

e




TABLE III, (CONTINUED)

MODEL COMPONENT:  BODY - F2AR £y RA7P Laste/nE

GENERAL DESCRIPTION: AZ82 LO#TED DO AowleR Aer 7enon
3 £y,g’4ﬂ¢£ 7RA 1L10s &g{

!2ﬂg" m_&"‘- 2 D&C‘

DRAWING NUMBER: w70 - Ooood3r
DIMENSIONS : FULL-SCALE
Length 0. 236 ~SH3
SRR AP L€ USSR, . 45268 8DD
DR SR TE,~ FUS STR, ~MW, /650, S0
BRI S ~ /M) 230. 543
Area~ ﬂf -
Max. Cross-Sectional —
Planform 299. 752
Wetted —
Base -

3L

MODEL SCALE

B




TABLE III, (CONTINUED)
WODEL COMPONENT: _l//wg Wiz - 4y

GENERAL DESCRIPTION: ST AR
2aded Wincsy Trrs Wy = Zep.v a__y_wg LRYIY.

PAY 4y T8 23 Th OF THEQEETICM DetrA,
e Modcs =  OFOS

DRAMING NUMBER: Y 70 2Ld72 292574
DIMENSIONS : FULL-SCALE MODEL SCALE
TOTAL DATA
Area /v ld,;?.?,)o-/f’ |
Planform 322/. 92
Wetted
span (equivalent)~n
Aspect Ratio
%ate o;. T:per ), .
aper Ratio 0. 2/9
Diehedral Angle, degrees ___3.809¢9
Incidence Angle, degrees )
Aerodynanic Twist, deg rgawr ré) __,z_mo :
. R o L
IRIO1DEALE Mr.oeq. g.g /2 : 5 £
Sweep Back Angles, degrees
Leading Edge . 90 , P/
Trailing Edge -2, i
0.25 Element Line 2. LTS5 s
Chords ",

Root (Wing Sta. C.0)
ap, equivalent)

Fus. Sta. of .25 MAC

HCP. °f .zs mc

B.L. of .25 MAC
Airfoil Section

Root

Tip
EXPOSED DATA

Area /7o) W, 8. F) ~

Span, (equivalént m
Aspect Ratio

Taper Ratio

Chords

Tt

Fus. Sta. of .26 MAC
u.P. of .25 MAC
B.L. of .25 MAC

Landinyg EbyE LoFx, Ranotm - At 204,27 2.330/
LE INTERSLCTS Fus me & STA. 5/3.38 20.787

" ”» MM? & sm, " /14 .07 lo e 44O




TABLE III. (CONTINUED)

MODEL COMPONENT: M/UQ BZ /2

GENERAL DESCRIPTION: Wd_&_é_eﬁ' &&
DYz > Arak ' :

S Modde s O4OE

DRAWING NUMBER: Ve T70- 00402,
DIMENSIONS: FULL-SCALE MODEL SCALE
IQTAL DATA
Area
Pianform
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, cagrees
Leading Edge
Traiiing Edge
0. 25 Element Line
Chords
Root iwing Sta. 0.0)
Tip. equivalent)

SRR TR Vo L e e T

Fus Sta. of .25 MAC
N.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root
Tip
EXPOSED DATA

Area
span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root

Tip

MAC

Fus. Sta. of .26 MAC
- W.P. of .25 MAC

B.L. of .25 MAC

Lenbing £bgt” QviE
Ronrcren A@sﬁ‘v/f"

ES

(R AR

\\\\ (R R

~
L \Y
|
[\
XY

0210




TABLE ITI, (CONTINUED)

MODEL COMPONENT: _hJwg W/13
GENERAL DESCRIPTION: \SAme Zanlroem A« Uiz Exceer SR

AM_M&M&J&LAM_M&_Mz carnnd)
s Madre = O¥OS

DRAWING NUMBER: W
DIMENSIONS: FULL-SCALE MODEL SCALE
TOTAL DATA
Area
Planform
Wetted

Span (equivalent)

Aspect Ratio .

Rate of Taper ' -

Taper Ratio

Diehedral Angle, degrees

Incidence Angle, degrees

Aérodynamic Twist, degrees

Toe-In Angle

Cant Angle

Sweep Back Angles, degrees
Ledding Edge '
Trailing Edge i
0.25 Element Line |

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC

Fus. Sta. of .25 MAC
" W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Sectiorn
Root

Tip
EXPOSED DATA

Area

Span, (equivalent)
Aspect Ratio
Taper Ratio

Chords

?:ot

]

MAC

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

I

B.L. of .25 MAC _— “
LEADING Edye = Aok '
?munwm Mech- 7%, 333 ¢4 0. S55/ ,




e wadme A e ot .v.n-mo.wwuv i

dilamall Shtedi -+ o

PP ¢ __,,,,M: AN
T#BLE IIT. (CONTINUED)
WODEL COMPONENT: /Ay W3S
GENERAL DESCRIPTION: \SAme As iy Wiz Eweer Wit
z ' s DYoo /%%

Beqoew N=.8 = =7
ORAWING NUMBER:
DIMENSIONS: FULL-SCALE MODEL_SCALE

TOTAL DATA

Area
Planform

Wetted
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio ’
Df chedrai Angle, degre2s
Incidence Angle, degrees
Aarodynanic Twist, degrees
Toe-Iin Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edye
Trailing Edge
0.25 Element Line
Chords:
Root (Wing Sta. 0.0)
Tig. equivaltent)

MA

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC
Afrfoil Section

Root

Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Rativ
Chords
%got
wat
Fus. Sta. ui .25 uAC
W.P. of .25 MAC
B.L. of .25 HAC

Hifit

|
|

|

!

(I T

(AT

|

|

|




TABLE I1I, (CONTIWUED)

MODEL COMPONENT: £2£10M) £2

GENERAL DESCRIPTION: _Z2ue SPanJ (onicrppor lword £us vor)

Urie1ZE&d Witw Wy W2, Wl Wie 8 W3

SeA e = . O

DRAWING NUMBER: YL70 - DOADL3A

.DI"ENSlONS: FULL-SCALE MODEL SCALE
Area f#* ~347. 87 579
span (equivalent)~n 38E X0 415, 552
Inb'd equivalent chrordesn /34 38 S.AH2
Outb'd equivalent chord~/a A34. 38 S F£E2

Ratio movable surface chord/
total surface chord

At Inb'e equiv. chord 0.2 o207 |

At Outb'd equiv. chord _C.Boy _ogas
Sweep Back Angles, degrees ;‘

Leading Edge - 0./83 -0./83 |

Tailing Edge -0, /832 -0./783 |

Hingeline -0, /83 83 |
Area Moment (Normal to hirge ‘Hne)"'f”/-’ 3880.55 _0. 258

TRODUCT OF ReER § MEAI LWk,




TABLE TIT. (CONTINUED)

MODEL COMPONENT: _ /7 L Thn VY - Are BasEiive
GENERAL OESCRIPTION: (CewpproL/NE VERTIOAL TR  Lised oW

Bopy B2 bouaus AZLA_;E' = Aeroig aory Kusver Awb JoL
1D SR (A )Ty
s edee  OFOE
DRAWING NUMBER:
DIMENSIONS : FULL-SCALE MODEL SCALE
TOTAL DATA
Area}- /; 2
Planform 404 95
WEIO0E BLANKETED /uw.ﬂuuwa) 32.05

Span (equivalent)vw.

Aspect Ratio A

Rate of Taper " , Sz
Taper Ratio :%
Diehedral Angle, degrees —_

Incidence Angle, degrees
Aerodynamic Twist, degrees —

Toe-In Angle ~ dEY. 0.0
Cant Angle ~2£4 2.0
Sweep Back Angles, degrees

Leading Edge Xs. 000

Trailing Edge .
0.25 Element Line % /;%

Chords : ~/a,

Root (MICHEENMEEISES)). 7, 5,20 VO 258.350
Tip, (equivalent) WP B09.88S 2. 123
MAC W.R oS 875 @
Fus. Sta. of .25 MAC 2.2
W.P. of .25 MAC BrS )
_B.L. of .25 MAC 0.0 0.0
Airfoil Section Somuus Awpee Ddaad Wedye wiTh Counded
Root LE 2 /by tothr

Tip
EXPOSED DATA

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




TABLE III.

MODEL COMPONENT: AUDDER /03

(CONTINUED)

GENERAL DESCRIPTION: ARwDIEAR  Llard torrr Verricedl TAn.

K3.

e (710082 =, OLOE

DRAWING NUMBER:

DIMENSIONS .

Area~ AeT o8 4, Fr*
Span (equivalent)~ /A’

Inb'd equivalent chord~ /4,
Qutb'd equivalent chord </,

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

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

l.eadinc Edge

Tailing Edge

Hingaline

FULL- SCALE
/)5 63

223. 3%
7709

S$2.02

0.4,
AN .72,

3¢ 867
2636/

S £837

hrea Moment (Normal ta hinge 1ine) ofp3 #7277
(Feadver or Aeed £ MEAD (’ﬁdﬁb)

MODEL SCALE
L2190
Iq. 0 E -
3. 732
2,07
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TABLE ITI. (CONCIUDED)

MODEL COMPONENT:  BODY - K2 Comdg Twee”

GENERAL DESCRIPTION: @upg Loer ('agﬁ'/gweez

73 Verriene

TAn. V3.

s Mode = 0405

DRAWING_NUMBER:

DIMENSIONS : FULL-SCALE
Length, /&, 2/3. 790
Max. Width
Max. GEERE DIR, ~ /A, 38.000

Fineness Ratio

Area
Max. Cross-Sectional
Planform
Wetted

Base

LOsATION :
BPR =000
WP & 21029 W, mE,
E3E8. Y87 12, A5,
Fis, TR, € SO.C6F /. MS.
/23, 210 183 F L,

39

MODEL SCALE

i

e A R

L L
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(£) Wing, W2 - VLTO - 0C0003A

Figure 2. - Continued.
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Front View, NAAL Installation
Configuration BZCZD2M1F1W2V3K2

Rear View, NAAL Installation

Configuration BZCZD7M Flwzvus + Base Pressurecs

o

Tigure 3. - Installetion of the 0.0L05 mcale
ASY Orbiter in the NAAL IOWT,
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