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ABSTRACT

Two 1/200 scale models of the Grumman ROS-NBL and ROS-WBL space shuttles
were tested in the ¢.A.C. 26 inch Trensonlc Wind Punnel in Fermingdale, New
York. Mseh number was varied from .7 to 1.15. Model angle of sttack was
varied rrom -3° to 13° at ®sidesllp. Sideslip angle was veried from -2° to
10° at set angles of attack of 0° and 10°. Data were teken during a sweep at

approximately every .TO.

Two different basic configurations were tested, the nesrrow body ROS-NEI,
and the wide body ROS-WBL. Test configurations included a model bulld-up:
body alone, body-wing, and body-wing-tail. Symmebtric elevon deflections were
tested to determine longitudinal control effectiveness. The effect of the

rudder, wing tip fins end an suxilisry ventral £in was elso determined.

A1l testing was conducted wlthout transition.
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SUMMARY

This report presents the detalls end results of the first series of
transonic tests conducted on 1/200 scale models of the Grumman Aerospace
ROS-NBL apd ROS-WBLl orblter vehicles in the Grummsn Farmingdele 26" Tran-
sonic Tunnel., The period of occupaacy was from March 17 to April 21, 1971

on a one shift per day basis.

Additional tests were conducted on these same models in other QGrummen
facilities to more fully cover the Mach number range. 'This series of tests

are covered in the following reports:

SADSAC Report Number Mach No. Range
IMS-DR~1081 0.17
IMS-DR-1161 0.7 to 1.15
TMS-DR-1163 ;2.0 and 2.5
IMS~DR-1159 10.0

Six component aerodynsmic force and moment coefflclent date are pre-
sented herein in plotted form and cover en angle of atteck renge from -3°

to 13° at zero degrees sideslip and -2° to 10° sideslip at 0° and 10° angle

of atback.



CONFIGURATIONS INVESTIGATED

The following model components were tested:

B)

B,

"basic ROS NB1 fuselage

ROS WB1 fuselage which is wider than -NB1
basic ROS NB1 wing

samoe wing as W) except tips have been cllp;?ed
single vertical tail for ROS NB1

twin vortical tails for ROS WB1

tip flus for wing W,

basic ventral fin mounted to body flap when body flap is at 0°

Pertinent dimensional information for each of these componeats 18 glven fa the.

soction entitled '"Model Component Description Sheets”. Sketches of the components

are shown {n Figures 3 through 6. Tho Data Set Collation Sheet which follows immediately

contains a summary of the test run schedule and configurations tested,



BASIC. TRANSONIC AERODYNAMIC. DATA ON Two Yzoe ScaLe
MODELS OF THE GRuUmMMAN Ros-NBl AND R0S-WB| orRrTers

TEST GFTT-035 DATA SET COLLATION SHEET

O PRETEST
El POSTTEST

I NO. i

rgﬂﬁrgign CONFIGURATION iCHDé c;):m(gﬂnﬁ;:zcrmw ot I——— ﬂgm::t;mmms

RCRozl| B, W, V, Al o]l o] o SN2l |2z |23 25 |26

RCRoZ8| B, WLV, o|Bf olOoto 3 || 28 27 30

ECRO3(] B, WY, iof B Ol o} O 3 & 3t 32 23

RCRO33| B, W, "V, Alol-ol-iol o 3 || 35 e 38

RCROZY B WH'Y, AlOY-51-5]| o 2 139 40

RCRrogl| B, W, "™V, %A O §-20)-20f © / 41

RCRo42 B, W, V,"” Alof o] of1o 3 4z 43 44

gCcroqd Bw V., U, cipi ol oo / 45

RCRO4EL| B, W, OBt O] of — 2 {4s 47 48 '

RCROAY] B, W,V o|jBf 0] O] 0 4 49 50

RCRoO51 | B, Ao —|— |~ 3 ys/ 5z 532

RCROSS| B, WY, Aloj clo|o 3§55 96 57

RcRosgl B,w, Ve olgiolojo 3 §s8 59 60

RCROGI By W, Ve wiBl ol oo 3 el 62 &3

RCRoGd B, W, Aj0] O] o] — 3 |l b4 &5 XA

LCRO6T Baw, CIBE o] of - 3 )¢7 7 69
1 7 13 t9 25 31 37 43 49 55 61 67 7576
ELD....IC:.L..L.I(IH. LM S L QLN Loui s i Lo b [ T O . I l
COEFFICIENTS ; ==|10PYAR(1)| TDPVAR(2) [NDY
@ or g XA = ~3° Fo /3% ppprox. every .7°
SCHEDULES CB = ~2° fo /0° Aporex, cvm’fgl ,7°
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TEST FACILITY DESCRIPTION

GRUMMAN 26-INCH TRANSONIC WIND TUNNEL

DESCRIPTION: This is an intermittent blowdown to atmosphere type facility.
The slotted test section is oetagonal measuring 26 inchés across the flats.
The Mach aumber is controlled by a sliding gate valve downstream of the

section,

FERFORMATNCE PARAMETERS:

Mach Range: 0.6 to 1.3
Reynolds N%mber (x 106/ft): T to 29
Stagnation Pressure (psia) : 25 to 75
Dynamic pressure (psf): 835 to k60O
Stagnation Temperature (Oﬁ): 460

Run Time (seconds): 20 to 40

]
TESTING CAPABILITIES: This tunnel was intended primarily for flutter tests,
although 1t also is sultable for general aerodynamic testing. This facility

is equipped with a computer controlled Data Acquisition System.




TEST CONDITIONS
TEST _qgprT 035

—— e e

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
| — = =
T 7.3 x 10 6,20 30
.8 7.9 x 166 7.h1 30°
.9 8.3 x 108 8.29 30°
.95 8.6 x 10° 8.68 30°
1.15 8.7 x 10° 9.96 30°
BALANCE UTILIZED: TASK .75 MK _XTIIT A
COEFFICIENT
CAPACITY: ACCURACY : TOLERANCE :
NF _200 b, +.486 .0039
sF 100 1b, 3,789 L0003
w
AF 80 ! hl - 0072 .OOGT
PM __300 in,~1b, *.35% _00073
™ _125 in.-1b, 2,92 L0013
RM 80 in.-1b. £,207 L0003
COMMENTS :




DATA REDUCTION

The 0, 75 inch TASK MK XL sﬁ component strain gage balance was used io
measgure .orbiter fox:ces and moments. Aill final data were presented along -and about
the stability axis passing thEcough a nominal center of gravity located at F.S, 1485 (7,425
model scale), W. L. 377 (1. 885 modsl -scale), and B, L.O, Data were converted to ‘stan-
dard NASA coefficieizts using the following constants: (modél scale)

reference area: Syaf

i

20. 689 sq. in. =wing, W7, planform area

reference length: lref 9.648 in, = body length,

reference span: bpes = 5.8381in. = wing, Wy, span

No adjustment to the final data was made to account for theg base and cavity

pressure coniributions,



TABLE I, SADSAC NOMENCILATURE OF AERODYNAMIC COEFFICIENTS

G e

SADSAC NOMENC

v oA TTEYTYT™Y
e s R A L]

COEFFICIENT COETFFICIENT NAME
BODY AXIS | STABILITY AXIS { WIND AXIS

Ca Total Axial Force CA - -
Cap Base Axial Force CAB - -
CAp Forebody Axial Force CAF - -
Cp Total Drag Force - CD CDTOTL
Cop Base Drag Force - CDB CDBASE
Cpp Forebody Drag Force - CDF CDFORE
CL Lift Force - CL CL
CN Normal Force CN - -
Cy . Side Force CY: CY CC
C '/ Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM CIM CPM
Cu Yawing Moment CYN CIN CLN
L/D Lift-To-Drag Force Ratio ) - L/D CL/CD
L/D Lift~-To-Forebody Drag Force Ratio - 1L./DF' CL/CDF
N/A Noxmal-To-Axial Force Ratio N/A - -
N/A Normal-To-Forebody Axial Foxce Ratio CN/CAF - -




SUMMARY DATA PLOT INDEX

PLOTIED NOMINAL ~ WOWINAL @ NOMINAL B

COEFFTCIENTS MACH SCHFDULE SCHEDULE
PLOT TITLE SCHEDULE, CONDITIONS VARYING NUMBER (DEGREES)  (DEGREES) PAGES
Characteristics in Pitch - A Configuration 0.7-1.16 -3 - 13 0 1-5
Narrow Body Orbiter '
Characteristics in Pitch - B Configuration 0.7-1.16 -3 - 13 0 : '6-15
Warrow Body Orbiter | .
Elevon Effectiveness - A Elevon Deflec- 0.7-1.16 -3 -13 o . 16-18
Narrow Body Orbiter e tion Angle
Elevon Effectiveness - B Elevon Deflec- 0.7-1.16 -3 - 13 0 19-2k
Narrow Body COrbiter tion Angle
Rudder Effectiveness - ¢ Rudder Deflec- 0.7-1.16 ~3 - 13 0 25-33
Narrow Body Orbiter tion Angle
Characteristics In Sideslip - D Configuration 0.7-1.16 0 -k - 10 3h-L2
Narrow Body Orbiter - (ALPHA = O)
Cheracteristics In Sideslip - D Mach Number 0.7-1.16 10 -2 - 1) 43-L4s5
Narrow Body Orbiter (ATFHA = 10)
Characteristics In Pitch - A Configuration 0.7-1.16 b - 12 0 L46-48
Wide Body Orbiter il - -
Chsracteristics In Pitch - B Configuration © 0.7-1.16 ~h - 12 o Lg-5k
Wide Body Orbiter )
Characteristics In Sideslip - D Configuration 0.7-1.16 0 -4 - 12 5563

Wide Body Orbiter (ALFPHA = 0)




SUMMARY DATA PLOT INDEX

{ CONTTUED ) )
PLOTTED NOMINAL NOMINAL @  NOMINAL 3
COEFFILCIENTS MACH SCHEDULE SCHEDULE
PLOT TITLE SCHEDULE CONDITLONS VARYING NUMBER (DEGREES) (DEGREES) PAGES
Characteristics In Sideslip - D Mach Number 0.7-1.16 10 -2 - 11 64 -66
Wide Body Crbiter (ATPHA = 10)
Iongitudinal Chsracteristics - E Confignration 0.7-1.16 %5 0 67-69
Narrow and Wide Body Configu-
roations
Tateral-Directional Characteris- F Configuration 0.7-1.16 0 -5 -5 TO-~T2
tics -~ Narrow and Wide Body Con-
figuretion (ALPHA = 0) :
Iateral-Directional Characteris- F Configuration 0.7-1.16 10 -5 -5 T3-75
tics - Narrow and Wide Body Con-
figuration (ALPHA = 10)
PLOPTED COEFFICIENTS SCHEDULE ﬂw
SCHEDULE A SCHEDULE B SCHEDULE C )
€L, ve., o CL vs. CD CIN vs. «

SCHEULE D

CI vs. P
CBL vs. B
cY wvs. B

CL, vs. CIM

SCHEDULE E

d{CL) vs. MACH No.
a(cIM/crL) vs. MACH No.
CD(MIN) vs. MACH No.

C8L, vs. &
cY vs. o

SCHEDULE F
d(CIN) vs. MACH No.

a(C8L) wvs. MACH No.
a(Ccy) wvs. MACH No.



FIGURES
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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 unave been displaced from the center
of gravity.

Figure 1. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle

S

NASA-MSFC-MAF







REFERENCE DIMENSIONS
Secr = 5747 . FTZ

QREF' = f608 F’: X =
= 97,3 FT

£S5 200

WL 500 = FRL

FS 1485

15

N

[ o\ I e

Figure 3. Three Viey Sketch-

Configuration ROS-NB1




REFERENCE DIMENSIONS, - — 4
Seer = 5147 FTt
LREF 160.8 FT X

b = 973 FT \

FS 200

\/J Wi 500 = FRL /./
/ ® WL IT7 3 o —
b
A
y 4

Figure 4. ‘Three View Sketch-Configuration ROS-WB1



Basic Wl wing clipped to accomadate V3 wing tip fins, Ref. drawing
518 MOD 802.
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} ? 8L €09
FIGURE 5. \/\/Z - \/\/,NG FuLl. ScALE
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MODEL COMPONENT DESCRIPTION SHEETS
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MODEL COMPONENT:  BODY - 51

20

GENERAL DESCRIPTION: BASIC ROS-NB1 EBODY
DRAWING NUMBER: 518 MOD 900
DIMENSIONS: FULL-SCALE MOD]E Eg%ALE
(¥FT. or FTQ) (in. or in“)
Length 160.8 9.643
Max. Width 28,0 1.680
Max. Depth 28,7 1.722
Fineness Ratio 5,61 5.61
Area
Max. Cross-Sectional 616 2,218
Planform 3990 1k, 36k
Wetted 12 410 45.396
Base 590 2,1.2h



MODEL COMPONENT: BODY - Bo

GENERAL DESCRIPTION:

BASTC ROS-WB1 BODY

DRAWING NUMBER: _518 _MoD_ 903
DIMENSIONS : FULL-SCALE
(FT. OR FT.?)
Length 160.8
Max. Width b, 8
Max. Depth 28.8
Fineness Ratio 3.6
Area
Max. Cross-Sectional 956
Planform 5160
Wetted 23,230
Base Tkl

21

20

Hﬂdk{ g%ALE

(IN. OR IN.2)
9,648

—2.0088
—ta728
—36



MODEL COMPONENT: __ WING - W,

GENERAL DESCRIF{ION: BASIC ROS-NB I WING
DRAWING NUMBER: 18.M0D 902
— 1,/200
DIMENSIONS: FULL-SCALE MODEL SCALE
TOTAL DATA ° (FT. OR F‘I’.e) (IN. OR IN.Z)
Area
Planform STYT 20.689
Ne%ted : ) 7780 28,008
Span (equivalent R 5. 838
Aspect Ratio 1.65 1.65
Rate of Taper . _1.87 1.87
Taper Ratio .129 129
Diehedral Angle, degrees . g0
Incidehce Angle, degrees + 25 @hody -3°@tip
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge 60° 60°
Trailing Edge -5, 10 L8 L0
0.25 Element Line 42,99 4o 9
Chords: -
Root %Ning Sta. 0.0) 104.6 6.276
;;p, equivalent) . 13.5 810
c 59.0 2,540
Fus. Sta. of .25 MAC ., _1580 7.90
g.P. of .25 MAC *7302.6 in 1.51
.L. of .25 MAC .
Airfoil Section —_— ————
¥qot 18% max.camber 10% thickness
1p
EXPOSED DATA _-3% max.camber 10% thickness
Area ' 3217 11.581
Span, (equivalent) 69.3 - %,158
Aspect Ratio 1.5 1.5
Tape; Ratio .72 172
Chords ’
Root 78.25 4,695 .
Tip 13. .810
MAC EB.E 2,70k

Fus. Sta. of .25 MAC
W.P. of .25 MAC —_—r
B.L. of .25 MAC ——e

a2z



MODEL COMPONENT:  Elevon (For the W, Wing)

GENERAL DESCRIPTION: Moveable Control Surface issociated With the W, Wing

DRAWING NUMBER: SlS_MQD_Q.QE_
DIMENSIONS:
Area

Span (equivalent)

OQutb'd equivalent chord

Ratio Elevator chord/horizontal

tail chord
At Inb'd equiv. chord
At Qutb'd equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tailing Edge
Hingeline

Area Moment (Normal to hinge line)

FULL-SCALE

(£5. or ££. )

364
35.5

12.75"
T.T2

-8.4°

1/200

MODEL SCALE

(in. or in.”)



MODEL COMPONENT: §  VERTICAL TAIL - ¥,

GENERAL DESCRIPTION: BASIC ROS-NB 1 VERTICAIL TAIL

DRAWING NUMBER: 518 MOD 902
DIMENSIONS: FULL-SCALE MODEL SCALE
© (FI. OR FT.°) (1N, or 1.%)
Area . 805 2,898
Span (equiya‘lent) '33.3 1.998
Inb'd equivaient chord - 346 2,076
Qutb'd equiva1e|;|t chord __13.75 _ . 825
Ratio movable surface chord/
total surface chord )
At Inb'd equiv. chord .3 .3
At Outb'd equiv. chord .3 .3
Sweep Back Angles, degrees
Leading Edge - - sl
Tailing Edge 19.7° _19.7°
Hingeline 28.7° _28.7°
Area Moment (Normal to i\ingé line) k5 ' .20k
ATEFOIL SECTION 644010 644010

2L

NABA-MSFC-MAF



MODEL COMPONENT: Rudder (for the V, vertical tail)

1

GENERAL DESCRIPTION:

Movesble Control Surface Assoclated With the V1

Vertical Tail

DRAWING NUMBER: 518 MOT go2

DIMENSIONS:

Area
Span uivalent
Pan L vetent)

POSEEETEERATE chord

Qutb'd equivalent chord
RULCER
Ratio Bevator chord/horizontal
tatl chord

At Inb'd equiv. chord

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

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

FULL-SCAL&,
. or tt)
2o

333

10.%
.02

1 /200
MODEL SCALE,,
{In. or in.

.85k
1,998
624

26

29,5°
19.7°



MODEL COMPONENT:

TWIN BODY TAILS - V,

GENERAL DESCRIPTION:

BASIC ROS-WB1 VERTICAL TAILS

DRAWING NUMBER:.

DIMENSIONS:

Area

5.8 MOD 905

Span (equivalent)

Inb'd equivalent chord

Outb'd eguivalent chord

Ratio movable surface chord/
total surface chord

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

Sweep Back Angles, degrees

Leading Edge
Tatling Edge

Hingeline

Area Moment (Normal to hinge line)

AIR¥OIL SECTION

CANT ANGLE (OUTBOARD)

26

FULL-SCALE

(FT. OR FT.E)

670

NACA 614010

O

-1

MO%é%OgCALE
{(1w. OR IN.E)

2.2
R3O0
e 990

4o°

NAGA ELACLO

Q

15

NASA-MSFC-MA!



MODEL COMPONENT: WING TIP FINS - Vg,

GENERAL DESCRIPTION:  VERTICAL FINS IOCATED AT THE TIPS OF THE CLIPPED

BASIC WING (DESIGNATED W2 )

DRAWING NUMBER: 518 MOD 907
DIMENSIONS: _ FULL-SCALE
¢Fr. OR mz.g)
Area 684
Span {equivaient) 30.17
Inb'd equivalent chord 30.25
Outb'd equivalent chord 15,17

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord _erth
At Outb'd equiv. chord L
Sweep Back Angles, degrees
Leading Edge lig°
Tailing Edge 18, 14°
Hingeline | 18,1,°
Area Moment (Normal to hinge 1ine) 805
CANT ANGIE 15°(OUTBOARD)
TOE-IN ANGLE 10°

27

1(200
MODEL SCALE
(IN.:6R IN.Q)
2.b62

a810
L8158

18, h4°

LRI

1739
15° (OUTBOARD)

10°




SYMBOL

/¥

SADSAC
SYMEOL

ALPHA

PST

Q PSI%
Q(PSF

MACH
RN/L

NCMENCLA

(Genera

DEFINITIC

angle of attack, angle between the projection
of the wind X,-axis'on the body X, Z-plane and
the body X-axls; degrees

gideslip angle, aﬁéle between the wind X, -axis
and the projectlion of thils axis on the body
X-Z-plane; degrees

¥aw angle, angle éf rotation about the body
Z=gxis, posliitive when the positlive X-axis is
rotated tovard the positlve Y-sxis; degrees
roll angle, angleof rotation about the body
Xepxis, positive when the positive Y-axis is
rotated toward the positive Z-axls; degrees
slr density; Kg/m3, slugs/ct3

speed of sound; m/sec, ft/sec

gpeed of vehicle relstive to surrounding
atmosphere; m/sec, ft/sec

dynamic pressure; l/QPV? pel, psf

Mach number; V]a
Reynolds number per unit length; million/ft
stetic pressure; psl

total pressure; psl

pressure coefficlent; (p=pe)/a

28



NOMENCIATURE (Continued)

Reference & C. G. Definitions

SADSAC
SYMBOL SYMEOTL, DEFINITION
5 wing sres; m2, £42
8 SREF reference area; m?, £t
e wing pesn aerodynemlce chord or reference
chord; m, ft, in
Lrer LREF reference length; m, £t, in.;
bref BREP wlng span or reference span; m, ft, in
Ap base area; me, fte, 1n®
Co & center of gravity
MRP MRP abbreviation for moment reference point,
XMRP abbreviation for moment reference point
on X-exis .
IMRP abbreviation for moment reference point
on Y-axls
ZMRP abbreviation for moment reference point
on Z-axis

29



NOMENCLATURE (Continued)

Axis System General

SYMBOL DEFINITTON
F force; F, lbs
M moment; M, in-lb
Subscript Definition
N normal force
A axlal force
L lif:G force
D drag force
Y force or moment about the ¥ axis
Z moment, about the Z axis
Xi moment about the X axis
8 stabllity axlis system
W wind axds system
re?f reference conditions
0 free stresm con;iitions
% * total conditions
b basge

30



SYMBOL

4 &

%
/D

L/D

SADSAC
SYMBOL

CL

CDB

CIM

CIN
CsL
L/D

I/DF

NOMENCLATURE (Continued)

Stablllty Axls Sysatem

DEFINITION

1ift force coefficient; Fr/qs

drag force coefficient; Fp/aS

base drag ccefflclent

forebody drag coefficlent; Cp - CDb
pitching moment coefficlent; My o/qS Loer
side force coeffi;ient; Py/as

yevwing moment coefficient; Mz,s/qb bref

rolling moment coefficient; Mk;a/qs brep

11ft-to-drag ratio; Cp/Cp

1ift to forebody drag ratio; Cr/Cp,

31



ROMENCLATURE {Continucd) .

Surfece Definitions

SATSAC
SYMBOL SYMEQL DEFINITIGH
1, HORIZT horizontal teil incidence; positive when
trailing edge down; degrees
& symmetrical surface deflection angle; degrees;
positive deflections ere:
AILROR alleron - " totsl sileron detlcction;
(lert sileron - right sileron)/2
CANARD csnerd - treailing edge down
ELEVON clevon - treiling edge down
ELFVTR elevator -  treiling edge down
FLAP flap - tralling edge down
RUDDER rudder - trailing cdge to the left
SPOILR spoiler - treiling edge doun
TAB teb - trailing edge down with respect
to control surface
6 antisyrzetrical surface deflection spgle, degrees;
positive trefling edge down:
AIL-L left vileron - trailing edge down
AIL-R right sileron - treiling edge down
ELVi-L left elevon " -« tralling edge down
ELW-R right elevon - +traoiling edge down
SPLR-L left spoller - treiling edge down
SPLR-R right spoiler - <trailing edge down
SURFACE
SUBSCRIPTS DEFINITICHN
o aileron
b base
c cenord
c ‘elevator or elevon
b 4 flap '
r " rudder or rudde?vator
8 spoller
t toil

32

HASA-MSFC-MAF



TABULATED DATA LISTING

A tabulated date 1listing, consisting of all sero date sets, both original
and those created in arriving at the plotted material to be presented subse-

guently, is avallable as an addendum to thils report. The tabular listing 1is
made up in two sections:

(2) a brief summery list of all date sets containing the identifler,
the descriptor, and the resident dependent variables.

(b) & full 1ist of 81l date sets conteining all resident or
selected serodynamic coefflcients of the data sets as well as
the above mentioned informstion.

The listing is currently sent on limited distribution to the following orgen-
lzations:

NASA AMES Mr, V. Stevens
NASA MSC Mr. Rey Nelson
GAC Mr. M. Quan

If copies of this listing are desired, please contact the sbove or the cog-
nizent SADSAC personnel who, for this data, 'is:

Mr. J. R. Ziler

Department 2780

Chrysler Corporatlon Space Division
Wew Orleans, La. TOl29

(504) 255230k
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FIGWRE 1.

CHARACTERISTICS IN PITCH- NARROW BODY ORBITER
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FIGURE 1. CHARACTERISTICS IN PITCH- NARROW BODY ORBITER
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DATA SET avYHBOL

FIGURE 1.
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(RCRO21)
(RCROS1)

CONFIGURATION DESCRIPTION

GFTT-035 COMF ROS-NBL Biwfivi c,000 g.000 G.000
CFTT~035 CONF ROS-NP1

$.160

ANGLE OF ATTACK. ALPHA., DEGREES
BETA  ELEVNS RUDDER

n.gos
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BREF $.8380
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FIGURE 1.
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FIGURE 1, CHARACTERISTICS IN PITCH- NARROW BODY ORBITER
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FIGURE CHARACTERISTICS IN PITCH- NARROW BODY ORBITER

LB B L L D R var Tr T T T IS FTTT I Y [EEAEEEA N AR ean AR ne N Bl el Bl iy LA RS
-
L -
= h
M
5 -
= -
-]
- -
- -4
L -4
P}
[ f) ]
3
. - N
(8] L -
E -
2
ud 5
- ]
[®] - 7
=y o -y
u L -
[T
Ll 3
] s b
&) : -
W L AMA -
i .0 [ J ) ]
-.3
-2
= A ld-t bl Lttt i iy Lo s byt g dxpadytily Lig st den e haag idsattbrotaderandacayiaisslaasy
'.D‘ﬂ 035 .030 .085 ,020 .Q15 .0i0 .005 .oO00 -.005 -.010 -,0%i5 -.020 ~.025 -.030 -.035 -.040 ~,.045 ~,.080-.033
PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA ELEVHNE RUBDER REFEREMCE I1HMFQRMATION
{RCRO2%) E GFTT-035 CONF ROS-NBI 8iwWivi G.0oD o.po0 o.coo SREF 20.6900 S€.1N.
{RCROS31) GFTT-035 CONF ROS-N%1 Bt 4.0og LREF 9.5500 IN.
BREF 5.3380 IN.
XHREP 1485 .0040 IN.
YMRP g.gc9o0 IN.
ZMRP IT7.0004 IN.
MACH 0.890 SCaALE g.0050

PAGE 13



FIGURE 1.
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FIGURE 1. CHARACTERISTICS IN PITCH- NARROW BODY ORBITER
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FIGURE 4,

CHARACTERISTICS IN SIDESLIP- NARRGW BODY ORBITER (ALPHA= 0)
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FIGURE 4.

CHARACTERISTICS IN SIDESLIP- NARROY BODY ORBITER (ALPHA= 0]
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FIGURE 4. CHARACTERISTICS IN SIDESLIP- NARROW BGDY ORBITER (ALPHA= 0)
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FIGURE 3. CHARACTERISTICS IN SIDESLIP- NARROK BGDY ORBITER (ALPHA= 10
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FIGURE 6.

CHARACTERISTICS IN PITCH- WIDE BOOY GRBITER
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FIGURE 6. _CHIRICTERISTICS IN PITCH: IDE BODY GRBITER
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FIGURE 6. CHARACTERISTICS IN PITCH- WIDE BODY ORBITER
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FIGURE 6., CHARACTERISTICS IN P1TCH- WIDE BGDY GRBITER
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FIGURE 6. CHARACTERISTICS IN PITCH- WIGE BODY GRBITER
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FIGURE 6.

CHARACTERISTICS IN PITCH- WIDE BODY GRBITER
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FIGURE 7. CHARACTERISTICS IN SIDESLiP- WIDE BODY GRBITER (ALPHA=0)
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FIGURE 7.

CHARACTERISTICS IN SIDESLIP- WIDE BOLY GRBITER (ALPHA=0)
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FIGURE 7. CHARACTERISTICS IN SIDESLIP- YIDE BGDY GRBITER (ALPHA=0)
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FIGURE 7. CHARACTERISTICS IN SIDESLIP- WIOE BGDY ORBITER (ALPHA= 0)
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FIGURE 7. CHARACTERISTICS IN SIDESLIP~ WIDE BODY GRBITER (ALPHA=0)
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FIGURE 7.

CHARACTERISTICS IN SIDESLIP- WIDE BODY GRBITER (ALPHA=0)
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FIGURE 7. CHARACTERISTECS IN SIDESLIP- WIDE BGDY GRBITER
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FIGURE 8. CHARACTERISTICS IN SIDES
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FIGURE 8. CHARACTERISTICS IM SIDESLIP- WIDE BADY GRBITER (ALPHA= 10)
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FIGURE 8. CHARACTERISTICS IN SIDESLIP- WIDE BODY GRBITER (ALPHA:
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FIGURE 9, LONGITUDINAL CHARACTERISTICS- WARROW AND WIDE BODY CONFIGURATIONS
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FIGURE 3. LONGITUDINAL CHARACTERISTICS- NARROH AND WIDE BODY CONF1GURATIONS
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(ZcrO21) 8 SFTT~035 CONF ROS~NB1 Biwivi SREF 20,6300 SQ.5N.
tZCROSS5 ) GFFT—-035 CONF ROS-wB1 Bawiye LREF 9.6500  IN.
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FIGURE 3, LONGITUDINAL CHARACTERISTICS- NARROW AND WIDE BGDY CONE IGURATIONS

«13

12

(COMINI

-1

COCMINI

08

o7

+08

.08

«04

MINIMUM DRAG CCEFFICIENT,

.ﬂﬂa

DATA SET SYMBOL

{DCcrROZ2)
{DCROSS)

T8 T L2 e T 1 57 T F & 0 v 3 37 TErER L i I Lot B B | L N it 2 i s 7 F 2R B B 4. 1T r?s LR B T &8r ¥
;
- -
- ]
-
]
- .
- A =
i //]" E
[ / / N
: / ]
; ﬂ\/&’ 3
L -
X ]
i 1t ] | I O ] . 1) s 1 [ N 1 1 1.1 L LAt .t i ' L1.L N A LA 1 L.t b 3 L1 b ) 141 1 3 1 46 1
-0 0.1 0.2 0.3 O.4 G.5 o.6 8.7 0.8 0.9 1.0 1.1 2.2 1.3 1.4 1.3
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BREF 5.8360 IN.
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FIGURE 10, LATERAL-DIRECTIONAL CHARACT.- NARRGY ARD WIDE BGDY CONFIG. (ALPHA=0)
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PATA 3ET SYNBOL CONFIGURATION UESCRIPTION REFERENCE INFORMATION
(RCRO46) 2 GFTT-035 CONF ROS-NB1I 8Siwl SREF 20.6900 SG.IN.
{RCRO28) GETT-035 CONF ROS-NB* BiwWivi LREF 9.6508 In.
{RCRD49 ) GFIT=-035 COMF ROS-NB1 Biwav3 BREF 5.8380 IN.
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SCALE D.o0s0
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FIGURE 10. LATERAL-DIRECTIGNAL CHARACT.- NARRGE AND WIDE BGDY COMFIG. (ALPHA=(0)
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FIGURE 10. LATERAL-DIRECTIGNAL CHARACT.-

O AND WIDE BGOY COMFIG. (ALPHA=0)
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MACH NUMBER
DATA SET SYMBOL CONFIGURATION BESCRIPTION REFERENCE INFORMATION
(RCRO46 )} g GFTT-035 COMF ROS-NBi Biwi SREF 20,6900 5@.IN,
(RCROZ8) GFTT-035 CONF ROS-NBY BIWIV: LREF 9,6500 IH.
{RCRO4%) GFTT-E35 CONF ROS-NB1 Biwz2v3 BREF 5.8380 IN.
(RCROGT) GFTT-035 COMF ROS-WS1 B2W1 XMEP 1485.0040 IN.
CRCRODS58 ) GFTT-035 CONF ROS-WHBI B2wivz YHMRP &,000% IN.
ZMRP 377.0004 I,
SCALE G,0050
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FIGURE il.

LATERAL-DIRECTIONAL CHARACT.- NARROW AND WIDE BODY CONEIG. (ALPHA=10)
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FIGURE 11, LATERAL-DIRECTIGNAL CHARACT,- MARROW AND WIDE BODY CONFIG. (ALPHA: 10)
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FIGURE 11, LATERAL-DIRECTIONAL CHARACT.- NARROH AND WIDE

6DY COF 16, (ALPHA=10)

-, 0108 r"T Ty LR 2L | FrT mrrv LB L

T4 F ¥ FET ¥ FriF

L LI

L2 B |

4 ¥ ¥y

L

~.0540

-,04842

‘0544

- H148

=.0148

e dad

-.0380

-.0832

PER DEGREE

Lt

0154

-.0158

Ll

Lok

Vi

-.0158

~.018&0

-.0182

A1 4 a0 b0 gty

=-.0164

¥)

-.0168

—-.Q162

Al

-.037q

LATERAL FORCE DERIVATIVE., BLCY)

-.057rE

AN

M,

-.0174

N

I I S ) l.t i 1.1 1 k S L3 | ]

-.0178

bt $. B3 1.3 1 i P

(A

Lot 2 1

T I Y

T |

L

0.1 o.z2 G.3 0.4 0.5 o.6

DATA SET syYMaol

(RCRO31 ) 8

{RCROG1 )

CONFIGURATION DESCRIPTION
GFTT-035 CONF ROS-ND1 DiwWivi
GFTT-035 CONF ROS-WB1 B2wivz

0.7 6.8 0.9

MACH NUMBER

1.0

1.1

L.2

1.3 1

REFERENCE INFORMATION

SREF
LREF
EREF
AMRE
IHRP
ZNRP

SCALE

20.6900
F.65u5
5.40200

1465.0040
0.0000
377.0004
0.0050

PAGE

SR, 1IN,
IN.
IN.
IN.
IN.
IN.

75



