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RESUT/PS OF A LANDING GEAR LOADS TEST
USING A 0.0405-SCALE MODEL (16-0) OF THE
SPACE SHUTTLE ORBITER IN THE RCCKWELL
TNTERNATIONAL NAAL WIND TUNNEL (OA163B)
by

R, C. Mennell, Rockwell
ABSTRACT

Experimental aecrodynamic investigations were conducted on a sting
mounted 0.0L5-seale representation of the 149C outer mold line space
shuttle orbiter configuration in the Rockwell International T.72 X 11.39
foot low speed wind tunnel during the time period from December 21, 1976,
to December 23, 1976. NASA designation for this test period was OAl63B.
Facility designation was NAAL 768,

The primary test objective was to verify orbiter landing gear system
pressure loading and hinge moment levels obtained during the test perilod
QAL03.

Secondary objectives included recording pressure, foree, and hinge
moment data over smaller increments of the landing gear deployment
schedule to insure deta sccuracy as well as investigating the effects of
asynmetric gear deployment on all recorded parameters,

Testing was conducted at a Mach number of 7.17, a freestream dynzmic
pressure of 42.5 psf, and & Reynolds number per unit length of 1.2 x 196/

foot. Angle of attack verlation wus -2 to 10 degrees while angles of

sideslip varied from -5 to 5 degrees.
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NOMENCLATURE.
SYMBOL MNEMONIC DEFTNITION
4y base area. ft2
Apc belance cavity ares, £t
b BREF span, inches |
b1 ML main gear door span, Inches
by, BNT, noge géar door sgan, inches
c _ ~ chord, inches
e LREF. wing mesn asrodynamic dhord,.inches
Cp CA exial force coefficient
cAb CAB hase axial force.coefficlent
..CAf_ CAF: ~ forebedy axial force coefficient
Cp CD draé“coefficient
Cop DB base drag coefficient
CDf CDF fcfébody drag..coefficienﬁ
Ch CH hinge moment coefficient
chei | VCHEI inboard elevon hinge moment coefficient
Cgeo CHEO __.ouﬁboard elevqn hingg mqgeqt goefficiept_
ChMD GEMMD main geay daoi hinge.ﬁohgnttcoefficienﬁ"
GnM5: o CHMMS_ _mﬁin_gear strut hinge moment coefficlent
ctND VICﬁMND nose geﬁr”doaf.hipgé moméﬁt:coefficienﬁ
'~ChNS: QﬁMﬂS_ _nose gga: st;ut hihge moment‘qoeffieient_“

11f6 coefficient

body axis rolling moment coefficient

e earints A g, e s e g il
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NCMENCTATURE (Continued)

pitching mo@ent coefficient

main gear door chord. inches
normal force coefficient

noge gear door chlioyd. inches
yawing moment coefficient
pressure coefficient at station i
gide force coefficicnt

center of gravity

artificial geometric X variable
artificial geometric ¥ variable
hiﬁge moment, in-1b

main door hinge momenﬁ, in-Ib
main strut hinge moment, in-1b
nose doqr hinge moment, in-I1b
nose étrut hinge'momént, in-lb-

reference fuselage_length,_inches

freestream MACH number
mean aerodynamic chord, inches
main landlng gear

moment reference polnt

'Norbh American Aerodynamics Laboratory _

SYMBOL ~ MURMONIG  DEFINITION
Cp CIM
ML CML

Cy cx

CN.I‘ CNL
Cn(Bnd;y') CYN
Cpy crPi

(iy_' cY
C.G.

DIMMY1l  DUMMY1
DUMMY2  DUMMY2
.
- HMyg

HMyp

HMyg

tp . L

L.H. | teft hend
Mo MACH
MAC o
MIG

MEP

wan
AR ')éci’/i;

center of pressure 1ocation'

7




NOMENCLATURE (Centinued)

nose landing gear door

orbiter menuevering system

preassure at station i, psia

base pressure at station i, 1 =1, 2, 3,
k, 5, 6, 7, 8, psia

balance cavity pressure, peia
freestream total pressure, pefa
freestream dynamic pressure, psfa
reaction control system

reference ares, fta

longitudinal coordinate, inches
longitudinal loeation of MRP, inches
orbiter longitudinal station, inches

main landing gear door nondimensionslized
nose landing gear door nondimensionalized

lateral coordinate, inches
ignteral location of MRP, inches
orbiter lateral stdation; inches

main lending geer door nondimensionulized

-lateral coordingte

SYMBOL ~ MNEMONIC  DEFINITION
NIG
M5
P pressure, psia
Py Pi
Pgi FBL
Pho PRC
P, PO
o Q(PsF)
ROS '
R.H, right hand
8 SREF
b4 X
Xupp XMEP
Xo X0
X/CML ¥/oML
axisl coordinate
X/CNL x/cmi.
exial coordinste
Y Y
YﬂRP IMEP
o YO
Y/BMT: Y/EME
Y/6NL  Y/BNL

‘nose gear ddor span nondimensionallzed lateral

coordinate

T - S 7 - o =




SYMBOL MIJEMONTC

NOMENCTATURE {Concluded )

DEFINTTTON

Y/CNL Y/CNL

Z 7
 lure ZMBP
Zo Zo
a . ALPHA
B BETA
&a ATLRON
dap BDFIAP
o e ELEVON
Sel EﬁV-L
SeR ELV-R
&R RUDDER
85 SPDBRK
oML, THFEML
AMR THETMR
o5 THETAN
bM,  PHI-L
MR PHI-MR
¢y . PHI-N

¢

nose landing gear door nondimensionalizad
lateral coordinate

vertical coordinate, inoches
vertieal location of MRP, inches

orbiter vertical station, inches

;ngle of attack. degrees

angle of sideslip, degrees

aileron deflectlon angle., degrzes

bodyflap deflection angle, degrees

elevon deflection angle. degrees

left elevon deflection angle, degrees

right elevon deflection angle, degrees
rudder deflection nngle, degrees

speedbrake deflention angle, degrees

left mein gear strut position angle. degrees
right mein gear strut position angle, degrees

nose gear sntrut position angle, degrees

left mair, gear door position angle, degrees

right main gear door position angle, degrees
nose gear.door position angle, degrees

hingeline

[ 'T'—_"'“_“"".‘_" e
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CONFIGURATIONS INVESTIGATED

The model provided for test period OA163 was a .0405-scale repre-
sentation of the 140C space shubttle orbiter outer mold line configuration.
The basic model was of the blended wing-body design utilizing a double
delta wing (75°/45° &g g.), full span, dual paﬁel elevons (unswept hinge-
line and 6" gaps), & centerline vertical tail with rudder and/or speed
brake deflection capability, a canopy, & body flap, and an orbital
maneuvering system (OMS pods) mounted on the aft fuselage sidewalls ad-
jacent to the vertical teail. Landing gear simulation consisted of' both
nose .and mein landing gear systems each with the deployment capability.
from full up to full down.

. Both the nose and main landing gear systems were instrumented with
static pressure measuring orifices and hinge moment beams as iilustrated
in Figures 2c¢ through 2f. i

For this test period the following nomenclature was used to desig-

nate various model components:

Component Description
Bga | a '~ 1koC orbiter fuselage with dir vent door and
vent door probe simulation
Cip _ _ 1koc orviter canopy | |
E5S o 1hoc orfifef'dﬁai ﬁaﬁelzelevbhé
F10 : | 1hoc orbiter body flap
GEO.. S :'..ihoc.orﬁiﬁéf'nﬁsé an&.mﬁin 1ahdingfgeéf“.

syatem simylation :

Mg oo 1h0oC orbiter OMS/RCS pods

.10
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CONFIGURATIONS INVESTIGATED (Concluded)
Co}ng' onent - - - Description
Nog 1k0C orbiter (MS nozzles
W27 140C orbiter double delta wing
Rs 1hoC orbiter rudder
Vs 140C orbiter centerline vertical tail
Xg | trensition grit
The model configuration is desigrated in Table II as:
Orbiter = B68 ClE E55 Fl’) M16 NEB RS VB “1127 X9
4
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TEST PACTLITY DESCRIPTION

| North Americen Aerodynamics Laboratory (WAAL) 7.75 % 1ll-foot wind
tunnel is & continuous flow, closed eircuit, singzle return tunnel capable
of speeds up to 200 miles per hour.

The test section is vented to atmospherie pressure and is 7.79 x 11
feet wide and 12. feet long. Power is supplied by 2 1250-horsepover na-
celle-mounted synchronous motor driving a 19-foot, aeven—blade,'laminafed
birch preopeller. Airspeed is controlled by using a magnetic cluteh to
vary the degree of coupling between the motor and propeller. Turbulence
is minimized by & damping screen and & honeycomb section in the settling
chamber upstream from ‘the contraction cone (ratio T.53 to 1),

Tegts may be conducted using a variety of mounting systems: &ingle
gtrut;, double strut, sting strut, reflection plane, cable guspension, or
two-dimensional wall. Aerodynamic deta mey be measured by & planar type
externel balance system Or sting-mounted internal balances. An Astrodatae
Automatic Deta Acquisition System collects, multiplexes, digitizes, and
records on magnetic tape 50 channels of force or pressure data or both.
Data are then reﬁuced and plotted using automatic date processing equip-
ment and an automatic digital plotter.

The NAAL wind tunnel has been operating since June 1943. Calibra-

tions are available over ) w1de range of test conﬁitions.

12
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DATA REDUCTION

The eerudynemlc force data presented in th:s . report were measured by

the Task Corporation 2.5 inch MK IX Six~component strain gage halance.

All eteaﬂy state static pressures were measured by $2.5 psid Statham
differential pressure transducers inetalled in 8 four*pack model mounted
scanivalva referenced to tunnel stat¢c preSSure. Landing gear strut and
deor hinge moment loads were meesured from single beam, bearing mounted
et:ain Zagzes., ” | | N |

| dorrectiens applied to the eforementioned daﬁa were test sectlon
wall effects on model aerodynamic coefficients, model tunnel blockege
effects on tesf section.dynamic pressure, and model baee pressure drag
effects on model angle of attack and angle of sideslib.

Noze end.ﬁain landieg gear door etaiic pressure tep locatibne.ere
presented nonudlmensionalized by landing gear door total chord or spanu
The coordinate systems used have origins at the forwerd outer corner of
each respective door. Tap locations about the door perimeters and left
main lending gear are presented by tap number only.

The folloﬁing refefence dimensions and eonetanﬁe were used in data

reduction:
Mogdel Full
Symbol = - - o o © . Beale " Scale
Ay  ares of model base, (not including 0.5885
) Ago " area of beleﬁee.ea#ity, M2 T n.oo8s
b ving span, in.. - 7 37.9356 '936.68

13

St e

eMﬁ
o




DATA REDUCTICN (Concluded)

, : Model Full
Symbol A Seale Scale

oMy, . left main landing gear door 2.79% 68.99
reference span, in.

byy, - left nose landing gear door 1.156 28,49
:eference'span, in._

wing.MAU, in., : o '19.2335 hTh.81

ol

e, left main landing gear door | 6.116  151.0).
reference chord, in. :

SN . left nose landing gear door . h,393 108,47
referance chord, in.

S wing ares, %2 4, 4123 2690.00
Xummp  refevence C.G., fus. sta. 43.6355 1076.68
Byrp reference C.G. waterplane 15.1875  375.00

B orbiter body length, in. 52.2572 1290.3)

14
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Rockwell International NAAL Wind Tunnel (0A163}," by R. Mennell,

November , 1976.
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__TABLE L.

TEST ¢ O0Al63RB DATE & Dec. '76
TEST CONDITIONS
e REYNOLDS NUMBER DYNAMIC PRESSURE - [STAGNATION TEMPERATURE
MACH NUMBER (per foot) © 7l (degrees Fahrehei  §
T0.17 1.20 % 100/Tt. %2.5)/ Tt 39 - 1200F
BALANCE UTILIZED: ___2:5" MK IX
CAPACITY: ACCURACY: %%E_’;‘;',E;;%’;T
. NE ”.159'0# each zage ' *oogd
SF 750§ each gage ¥.25% _
aF  200f each gage __ T.2S%
A i e
COMMENTS: .
16
s rani ‘f‘._ﬂ'_:"_“ “ A _‘ : rf_:!_-_-_ w-n- .L j'___' - T ij; - - ."__,;__.E_:..:..,.I_n...:,».,u...a-__-_.
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PABIE IT. DATA SET/RUN NUMBER COLIATTON SUMMARY (Concludea)

bth

Character

W

- Type of Data

Force Dats,
Aerodypemic force coefficients

TLeft nose nnd main landing gear door andg
strut hinge moment coefficlents

Pressure Datg

Left nose landing gear door ouber surface
static pressure coefficients

Left nose landing gear door ianer surface
static pressure coefficients

Left main landing gear door ocuter surface
static pressure coefficients

Left main landing gear door inner surface
static pressure coefficients

Left nose and main landing gear door
perimeter statie pressure coefficients

Left main landing gear strut static
pressure coefficients

8




TABLE ITI, MODEL DIMENSIONAL DATA

MODEL CCMPONENT: BODY - Bgg

GENERAL DESCRIPTION: Configuration 140C 6rbitér.fuselage. Similsr to

140A/B fuselage except aft body revised and midbody-wing glove ares

modified. BgS has the addition of air vent doors and air vent door

probes.

' MODEL SCALE: 0,0h05

DRAWING MUMBER: VI70-0001k0C, -730202C, -0002054, -0002008, -000273

DIMENSIONS: FULL SCALE

MODEL SCALE

Length (IML: Nose @K, = 238), In. 1260,30 52,257
Length {OML: Nose @ Xg = 235), In. 1293.30 52,379
Max Width {@ X, = 1528.3), In. 264,0 13.692
Max Depth (@ %o = 1464), In. . 250.00 10,125
Fineness Ratio 4,899 4,599
Aves - Ft2 | -

Mex. Cross-Seetional 340,89 0.559

19




TABLE TIT. MODEL DIMENSIORAYL DATA (Continued)

MOTEL COMPONENT: ~ CANOPY - C32
GENERAT, DESCRIPTION: Configuretion 140C orbiter canopy, vehicle cabin

Yo. 31 updsted to MCR 200-Ri. Used with fuselage Bga.

MODEL BCAL®:  0.0h0S

DRAWING NUMBER: VIL70-0001k0C, -007202B, -020204

DIMENSTONS: ) : TULL SCALE  MOUEL SCALE
Length (X, = 434.643 to 578), In. 143,357 5.806
Max Width (@ X = 513.127), In. _ 152.412 6.173
Max Depth (%, = 501 to 449.39), In. 51.61 2,092
- 20
s \“ . i g :*i’“,‘."..*."““.-*. g T } e "?::':"."“-:-.{ S = ; et o e e _Il_;._c.d_.,.,_w{,..
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TABLE III, MODEL DIMENSIONAL DATA {Continued)

MODEL COMPONENT; ELEVON - Igs

'GENERAL DESCRIPPION: Configuration 140C dual panel elevon. Elevon hinges

line &t X, = 1387. Elevon split line at Yy = 281 to 312.5, Upper wing/
elevon gay sealed by flipper doors.

MODEL SCALE; 0.0405

“DRAWING NUMBER: VI70~C00140¢, ~006089, -0002008, -206092

DIMENSIONS: . FULL SCATE  MODEL SCAIE -
Avea, Ft? 210.00 0.344
Span (equivalent), In. - .~ 34920 14,143
Inb'd eguivalent chord, In. 118.00 k779
Outb'd equivalernt chord, In. o 55.19 2,235

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord _ 0.210 0.2
At Qutb'd equiv. chord _ ST B B 02

Sweep Back Angles, degrees

Leading Edge 2.0 2.0
Trailing Edge - 12.056 - 1D.056
i Hingsline S o : - 0.0 _ 0.0
Area Noment (Product of Ares & ¢), Ft3  1587.25 0.195k
Mean Aerodynamic Chord, In. _ 92T _;.__3,673- S
:éji' R
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TABLE IIT. MODEL DIMENSTONAL DATA (Continued)

MODEL COMPONENT: BODY FLAP - Fipy
GENERAL DBSC@I?TIO!: Configuration 140OC body flap. Hingeline

located at X, = 1532, 2, = 287.

MODFL SCALE: 0.0L405
DRAWING NUMBER: VL70-000140C, -355114

DIMENSIONS: FULL SCALE MODEL SCALE

Length (Xo = 1525 to Xo = 1613), In. 87.59 3,544
Max Width (@ L.E., Xo = 1525.5), In. 256.00 10.368
Max Depth (Xo = 1532), Im. 19.798 0.802
Area
Max. Cross-Sectional (@ H,L.) 35.196 0.058
Planform 135.00 G.221
Wetted
Lh.89 0,008

Base (Xo = 1613)
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TABLE IIT, MODEL DIMENSIONAL DATA (Continued)

MONEL COMPORENT: ILAWDING GEAR - Gon

GENERAL DESCRIFTION: G17 modified to conform to updated drawings

MODEL SCALE: 0,005

DRAWING RUMBER: VOTO-510001, VOT72-510501

DIMENSIONS: _
NOSE LANDING GEAR
STRUT
Number
Dismeter, in.
Length in.
~Exposed
Pivot Point to Wheel Axis
Pivot Point Locstion, In. -
Zg
WHEELS
- Number _
Diameter, in.
Width, in.
Axis Location, in.

Number
Length, in.
“Helght, in.
. Avea, Ft2
Bingeline Location -
X n
T4
L Zo
Ena o
Number

CVOTI-519021 and VOTI-510501; ineluding web-gimulation.

FULL SCALE  MODEL SCALE
1 1
6.5290 0,260

63,704 2,580
76.543 3.100
375.506 15,203
208,000 12.069
2 -
32,099 1,300

9,877 0.490
370.167 1h,9c2
0.0 0.0
221.643 8.977
2 2
108. 47 4.393
20,543 0.832
% 28, hok + 1,154
301.836 12.22h
NONE NONE

——————




TABLE III, MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENI:  LANDING GFAR - Gpo (Continued) -

GENFRAL DESCRIPTION: Cy7 modified to conform to updated drawings

VO72-519701 and VOTO-510501, including web-simulation.

MODEL SCALE: 0.0405
DRAWING NUMBER: VOTO-519001, VOTO-510501

DIMENSTORS: - | | FULL_SCAIE

STRUT
Nomber . v 2
‘Diameter, in. : 9.383
Tength, in.

Bxposed 87.901
© . -Pivot Point to lWheel Axis - - o 107.991 -
Pivot Point Ioestion, in. ' _

Xo - 1180,0

Zq 283,012

WHEELS . SR T :
Number ' i .
biameter, in. ho,383
Width, in. ' 17.778
Axis location, in. R

Xo 172,473

Yo . , - * 136,700
Zo 175.372

Number : g 12 L
Length, in. | 151.0L

Heignt, gn. . - 629

" Area, Fte o
x .
Zo _. ST pBRlS

Sumber |  NONE
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TABLE TTI. MODEL DIMENSIONAL DATA (Continued)

MODEL COMBONENT: QMS POD - Myg

GENERAL DESCRIPTION: Configuration 1L40C orbiter OMS pod - short ped.

S MODEL SCALE: 0.0LO%
DRAWING WUMBER: VL70-00840%1, -008h10
- DIMINSIONS: '
Length ((MS Fwd. sta. Xp = 1310.5), in,
. Max Width (@ Xo = 1511), in.
Mex Depth (@ Xo 1511}, in.
" Avea, TE2

Max. Cross-Sectional

25
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FULL SCALE  MODEL SCALE -
258,50 10. 469
- 136.8 5.5
7470 3.025
58.864 0.0966
i ‘ S




TABLE TII. MODEL DIMENSTONAL DATA (Continued)

MODEL COMPONENT: (MS NOVZIES - Nag

 GENERAL PESCRIPITON: Configuretion 140C - orbiter (MS nozzles.

MODEL SCALE: 5.0k05

-

DRAWING NUMBER: VL70~0001U0A (Loc_at:l.on), £9-A00106,Release 5{Contour)

DIMENSTONS: FULL SCAIE  MODEL SCALE
Gimbal Point (Station), in.
Left Nozzles ' B .
X 1518.00 61,. 479
Yo - 88,0 - 3.56k
By hg2.2 19.926
Right Nozzles ' o
Xo 1518.00 61.479
Yo 88.00 3,56k
2o . hgz,00 19,926
Null Position - Deg.
Left Nozzles
Piteh 150h9! 15040¢
Yaw 12017! 12017!
Right Nozzles 7
_ Piteh 15949° 15049
Yaw 12017 12017
26
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| WABLE TII. <MODEL DIMENSIONAL DATA (Continued)

MODEL commm RUDDER - R5

HERAL I]ESCRIP'I‘ION. Configuration 1400 ozbiter rudder (iden‘blcal
to configuration 140A/B rudder).
MODEL SCALE: 0.h05 .

DRAWING NUMBER: VL70-0001kEB, -079095

DIMENSIONS: | PULL SCATE  NODEL SCALE
Aves, F° o 1035 0.1643
sPah -(equiva.lent),in. | Cson00 0 Bam

~ Inb‘'d equivalent chord, In. 91.585 3.729
| outb'd equivalent chord, In. ' 50,833 '2._.359

Ratio moveble surface chord/
total surface chord.

At Inb'd equiv., chord 0.400 0.400
At Outb'd eguiv. chord 5 0.420. - 2.boo

Sweep Back Angles, degrees

Leading Edge 34.03 34,83
Treiling Rige 26,25 26.25
 Hingeline - - | .83 33
Avea Moment{Product of Ares & ¢), Ft3 610.92 0.0k
: Mean Aerodyﬁamic Chord, In.. . - 73.2° . 2,965
(9 |
27
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PABLE TTT. MODEL DIMENSIONAL DATA (Continued)
MODEL COMPONENT: VERTICAL ~ Vg
GENERAL DESCRIPTION: Configuration 140C orﬁiter'vertical tail {iden- |
tical to configuration 140A/B vertical tail)._ |

MODEL SCALE: 0.0405

DRAWfNG NUM3ER: VIHO-ODOlhOC, TD;ODOIhGB

DIMENSIONS: - | FULL SCALE  MODEL SCAILE
TOTAL DATA
Area'(Theo.); 2 o
Planform © h13.253 . 0.E78
Span (Theo. ), in. . . 315.72- . 12.787
Aspeet Ratilo 1.675 1.675
Rate of Teper- . - - s ' 0507 2597
Taper Ratio ' .ol 2,404
Swesp Back Angles, degress . . - . . . o L
Teading Edge 45,00 45,00
Trgiling BEdge , 7 26.25 26,25
0.25 Element Line h1.13 o b3
Chords: - | ] ' o
Root {Theo.) WP 268.50 19,874
T4p (Theo.) WP 108,47 L.393
omaCc e 199,81 ~ 8,092
%o of .25 MAC 1bo3.35 59.266
Zo of .25 MAC ©35.52 | 25.739
Y, of .25 MAC | 2.0 7.9
Alrfoil Section o -
Leading Wedge Angle, deg. 10,00 S 10,23
Trailing Wedge Angle, deg. 1h.92 1k, 92
Leading Edge Redius .~ 0 ° . 2,000 . . . 0.081)
Void Ares e 3.7 0022
Blanketed Area’ - - . . .. GO - 000
T = T = : ey




_ TABLE TTT. MODEL DIMENSTONAL DATA (Continued)

MODEL, COMPONENT': WING - Wigt

GENERAL DESCRIPTION: Configuration 1UOC orbiter wing, MCR 270-RhL, sim-

ilar to 140A/B wing Wi)e but with refinements:

Improved wing-hoot-mid-

body fairing (Xg = 94) to X, = 1040); elevon split line relocated from

T = 281 to Yo = 312.5. MODEL SCALE: 0.08)5 DWG.NO.: VL70-000140C, -200B

DIMENSIONS:
TOTAT, DATA
Area (Theo.), f‘te
Flanform
Sp&m (Theo ), in,
Aspect Ratio
Rate of Tapeyr
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynanic Twist, degrees -
Sweep Back Angles, degraes
Leading Edge
Trailing Edge
0,85 Element Line
Chords;
Root (Theo.)} B.P.0.0.
Tip, (Theo.) B.P.
MaQ
Xo of .25 MAC
Zo of .25 MAC
Yo of .25 MAC
EXPOSED DATA .. ..
“Ares (Theo.), Pt2
Span, (Theo.s, in. BP10§
Aspect Ratio
Taper Ratio
Chords
-Root BP1OS
Tip 1.00 b/2
MAC.
Xa of .PS MAC
Zo of .25 MAC
Yo of .25 MAC

FULL SCALE  MODEL SCALE

2690.93
936 68 .
2.255

L3977
2,270

3.520

0.500

h5.290
- 10.056
35.209

689,24
137.85
bk, 81
1136.83
290.58
182,13

1751.50

_720.68

2.959
0,245

562,09
137.85
392.83
©1185.98

- 29h.30

251, T

Airfoil Section.(Rockwell Mod NASA) XOXX-6l -

‘Root b/2
Tip b

Dbata for (1{ of (2) Sides

. Ieading ®dge Cuff

Planform Area, ft

Leading Edge Intersects Fus M.I. @ Sta
Leading Edge Intersects Wing @ Sta

7,113

3.120

113,18
509,10
132k,

y 41z
- 37.936
2.2¢5
1. 177
2.830
3520
2.5%30

55,032
- 10.05¢
35.2.9

27.914
5.583
15.230
5,042
1i.769
T.736

2,873
29.188
2,059
0,245

22,765
5.553
15.91)

- 48,232
11.919
13.107

2,113
9,12)

AL 1%
23.25)
L1, hy2




TABLE IIT. MODEL DIMENSIONAL DATA (Concluded)
MODZL COMPCNENT: TRANSITICN GRIT - Xg
GENERAL. DESCRIPTION: ' CGrit loeated on model nose and all:svépt:sure

faces to provide forced boundary layer transition.

NCMINAL GRLT DIAMETER - IN,

Fuselage . ' 3.0%54

~All surfaces except fuselage J3.0976
STRIP THICKNESS - IN. -~ B O 1>
LOCATION:
Tnches aft of local leading sdge
(streamvise) 1.32
30
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Rudder and.
Speed Brake
Deflections

‘Bady Flap'Deflections.

- b. ‘8ign Convention for Control Surfaces. :

- Figure 1.

Continued.
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L e ]
DOCR OUTER
b
T SURFACTE
Y

Door pressures

located using this
coordinate system.

T VATUE, TNCHES
DTMENSTON | MATNDQOR WNOSE DGCR
b 2.794 1.154
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¢. Gear Door Coordinate System
Tigure 1. Continuned,
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L. H. NIG Door Pressure Instrumentation
Continued.
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¢. L. H. MIG Door Pressure Instrumentation
Figure 2. Continued.
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WHEEL WELL TAPS

TAP KO. LOCATION
202 Center of left outboard wall of left wheel well
204 Center of rear wall, left wheel well
206 Bottom of inboard wheel, left wheel well : : B
21k Center of front wall, left wheel well : L
215 Center of right inbcard wall of left wheel well
221 Center of ceiling, left wheel well
222 - Top of inboard wheel, left wheel well
d. L. H. MLG Strut Pressure Ihstrumentation ' 'i:}

Figure 2. Continued.
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a. NAAL Installation, Front View, Model Configuration
B6EC12G20M1EN2EV 127ES5F10VER5X9

b. NAAL Installation, Rear View, Mcdel Configuration
B6EC12G20M] 6N28W127E55F10VERSXg
Figure 3. Model photographs.
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ORIGINAL PAGE IS :
OF POOR QUALITY /
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s ey

t--""”}_
.
'NAAL‘~75I‘ "5”.25_75
e. NAAL Installation, Bottom View, Model Configuration
B680126301%15NEBW127E55F10V835X9, Iending Gear Fully Retracted
. 20 L

i 4. NAAL Installation, Bottom View, Model Configuration B6BC12GzoMa16N28
| W127E55F10V8R5Kg, Landing Gear Partially Extended
i Figure 3. Continued.
i o
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TABUIATED SOURCE DATA

Tebulations of plotted deta are available on

vequest from Data Management
Services.
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