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ABSTRACT

Two l-/200_ scale models of the Gruman ROS-NEL and ROS-WEL space shuttle
orbiters were tested in the GAC Hypersonic Wind Tunnel at a Mach number of 10. Model
angle of attack, %, was varied from 20° to 65° gt nominal sldeslip angles of 0°, -3°,
and ~10° (Nc;te: See Data Reduction section). Data were taken at approximstely 2©
increments while the model was being pitched st a rate of g8° per second.

Two different basic configurations were tested, the narrow body ROS-NEL,
and the wide body ROS-WBl., Symmetric and asymmetrie elevon deflections were ‘bested to
determi‘ne longitudinel and latersl control effectiveness. The effect of the rudder
body flap, an suxiliary ventral fin and a dlfferent fuselage nose was also determined.

A1l testing was conducted without transition.
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SUMMARY,

This'reportrpresents the detalls of the first serles of hypersonic
tests conducted on 1/200 scele models of the Grumman Aerospace ROS-NBL
and ROS-WBL orbiter vehicles in the Grummaen Fermingdale 36" Hypersonic
Tunnel. The period of occupancy wes from April 28 to Mey 7 on a one
shift per day basls with the Grumman designetlon for this test being

GFHT-019.

Additional tests were conducted on this seme model in obher CGrummen
facilities to more fully cover the Mach number rsnge. The complistc serics

of tests is covered in the following reports:

SADSAC Report No. Mach No. Range
DMS-DR-1081 0.17
DMS-DR-1161 0.7 to 1.15
DMS-DR~-1163 _ 2.0 and 2.5
DMS~DR-1159 10.0

Six component aserodynamic force and moment coefficient data are pre-
sented herein in plotted form snd cover sn angle of attack range from 20°

to 65° at nominal velues of sideslip of 0°, -3° and -10°,



SUMMARTYT OF SADSAC

NOMENCLATURE

COEFFICIENT NAME

SADSAC NOMENCLATURE

COEFFICIENT
BODY AXIS | STABILITY AX3IS | AVIND AXIS .}

Ca » Total Axial Force CA - -
Cap Basc Axial Force CAB - -
CAF Forehody Axiul Force * CATF e -
Cp Tolal Drag Force . - CD CDHTOTL
CDB Base Drag Force - CDB CDBASE
Cpp Forebody Drag Force - CDF CDFORE
Cy, Lift Force - CL CL.
CN Normal Force CN - -
Cy Side Force CcY. CcY cC
C '/ Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM CLM CPM
C, Yawing Moment CYN CIX .- CLN
L/D. Li{t-To-Drag Force Ratio - L/D CL/CD
L/D Lift~-To-Forebody Drag Force Ratio - L/DF’ .CL/CDF
N/A Normal-To-Axial Force Ratio N/A - -
N/A Normal-To~Forebody Axial Force Ratio | CN/CAF - -




CONFIGURATIONS INVESTIGATED

The following model components were utilized during these tests:
" By .~ basic fuselage for ROS-NB1
Bia - basic fuselage modified as shown in Figure 6

Bs -~ basic fuselage for ROS-WBL1

W3 - Dbasic delta wing

Vy; - basic vertical tail for ROS-NB1

Vg - twin bofi; tails, basic tails for ROS-WB1
Fy | - b(;dy flap

U; - ventral fins
Pertinent dimens;ional 'inf_ormation for each of the above components can be
found in the "Model Component Descﬁpﬁon Sheet' section of this report. The
data set collation sheets whié:l; follow immediately give a complete test configu-

ration summary.
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TEST FACILITY DESCRIPTION -
GRUMMAN 36-INCH HYPERSONIC TUNNEL

DESCRIPTIOﬁ: This is, en intermittent blowdown to veacuum type tumnel. The
test section 1s 36 inches in dlemeter. High temperature aif:from a pebble
bed heater is introduced to the test section through fixed contouréd,

axisymuetric nozzles.":

PERFORMANCE PARAMETERS:
Mach Renge: - 8, 10, 14

Reynolds Nﬁmber*(xlos/fﬁg; 0.2 to his™

Stagna%ion Pressure (psia): 200 to 2200

Dynamic Rréssufe (psf): 100 to 1200

Stegnation Tempersture ( R): 1000 to 3500
Run Tiﬁé (éec)} . 30 to 60

TESTING CAPABILITIESEITModel mounting consists of a water-cooled, sting-
balance sector rig whi?h features & model 1nJection'éystem. Iqstrumén-
tation for force,, preﬁéure, and hest tronsfer measurement is provided. A

Schlieren system is évailable.



TEST CONDITIONS

TEST GFHT 019
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. .inch) (degrees Fahrenheit)
o -
10.9 2.32 x 10°. 2,16 1310
-
. COEFFICIENT - .
CAPACITY: ACCURACY: ~“TOLERANCE:
NF 200 1Dbs. * .269 lbs. L0060
SF 100 1bs. + 220 1bs, . JOTL
AT 60 1bs. $ . 5. . L00k0
PM 200 in.ibs, - 502 in-1bs, .. . 0009
™ 100 in-1bs, - + 155 in-1bs. L0016
M 0 in-1bs, . + 601 in-1bs. L0022

COMMENTS :




DATA REDUCTION .

A Chance-?bught .625 inch VB-16 six component strain gage balapce.was used
to measure orbiter forces and moments. ALl finaljdata were presented along and
about a set of body akis paesing through a nominal'center of gravity‘;ocated at
F.S, 1485, w.L. 377 and B,L, 0. Data were converted to standgrd‘NASA COfoic%ents

using the following constants:

Reference srea: Sref = 20.689 sd. in,
Reference length: ° fref = 9,648 in,
Reference span: . bref = 5,838 in,

No adﬁﬁétment was qaée'to the final data to asccount for the model basze ané'
balance cavity pressure contributions.

Wominal sideslip a%gles are indicgted mder thé_paraﬁeter values fith egcﬁ
dataset. " However, angles of sldeslip in the nominal -3° and -10° cases were
actually B = -30 cos (&) and -B = 10° cos (&) respectively. Care must be exercised
when using the data to‘ﬁear this in mind apd to inteé%met the data sccordingly.

t .

Refer to Figure 1 for values of beta as a function of ‘élpha.

10 |



SUMMARY DATA PLOT INDEX

ILongitudinal

i PLOTTED P
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
Fig. 1. Iongitudinel Charscteristics - , tA) 1-8
Repeatability i
Fig. 2. Iongitudinal Characteristics, C(4) Configuration 9-16
. Component Breakdown et - " - . - "
Fig. 3. Lateral-Directional Stability, (B) Configurstion 17-19
Component Breskdown, 10. Deg.
Sting Offset
Fig. 4. Iateral-Directional Stebility, (B) Configuration 20-22
Component Breskdown, 3. Deg.
Sting Offset
Fig. 5. Iongitudinal Control Effectiveness,' (4) Elevon Deflection 23-30
Elevons
Fig. 6. BEffect of Body Flsp : (a) Flap Deflection 31-38
Fig. 7. EPffect of Single Deflected Elevon = ..~  ‘{:B) ** Elevon Defléétion . - ~'39-h1 -
Fig..8. Effect of Ventral Fin, Longitudinal (4) Configuration Lo.-ho
P1g.79. [Effect of Ventwsl Fin, Iabéwel, ~ " ° ~ “(B) "™ "~ -“Configuf¥tiod "™ ‘5052 -
10. Deg. Sting (ffaet
Fig. 10. Effect of Ventral Fin, lLatersl . (B) Gonfianratlon 53-55
3. Deg. Sting Offset
Fig. 11l. Effect of Ventral Deflection, {A) Ventral Deflection 56-63

11



SUMMARY DATA FLOT INDEX

lLateral, 10. Deg. Sting Offset

( CONTINUED)
- ] PLOTTED
COEFFICIEN'I’S CONDITICNS
TITLE SCHEDULE VARYING _PAGES -
Fig. 12. Effect of Ventral Deflection, (B) Ventral Deflection 6h-66
Lateral . - , . :
Fig. 13. Effect of Alternste Forebody, (4) Configuration 6T-Th
Longitudinal
Tig. 14k, Effect of Alternate Forebody, (B) Configuration 75-TT
. Imteral-Directional, 1C. Deg.
Sting Offset )
Fig. 15. Effect of Alternate Forebody, (B) Configurstion 78-80
© Lateral-Directional, 3. Deg.
gting Offset
Fig. 16. Comparison of ROS-NBL and ROS-WBL, (4) Configurstion 81-88
Iongitudinal
Fig. 17. ROS-WBL Effect of Twin Vertical (1) Configuration 89-96
. Tails, Longitudinal i . .
Fig. 18. ROS-WBL Effect of Vertical Tails, - (B) Configuration

- 97-99

PLOTTED COEFFICIENTS SCHEDULE:

(4) - CN, CIM, CA, CL, €D, L/D vs. a

CN wvs. CIM, CL vs.

(B) - CY, CIN CBL vs. a

Ccb

12
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lNotes:

l. Positive directions of force coefficients
moment coefficients, and angics are
indicated by arrows.

. 2, For clarity, origins of wind and stability
axes uave been displaced from the center
of gravity.
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Flgure 2, Axis systems, siuowing direction ai nse of force and
moment coefficients, angle of atts:i, and sideslip angle

NASA-MSFC-MAF
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- i FIGURE 3. PHOTOGRAPH OF G.A.C. CONFIGURATION ROS-NB1




REFERENCE  DIMENSIONS

Seee = 8747  Fr
Lpec = 1608 FT
b = 973 . FT

i

FS 200

. S00 .
w3y
stk / k

FIGURE 4. GENERAL ARRANGEMENTECS-NBL
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1
REFERENCE _DINMENSIONS. !

Seer = 57147 rrt

b - = 973 FT-

FIGURE 5. GENEIU"&L ARRANGEMENT - ROS- WB1
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Basic ROS-NBE! with modifications to lower surface of fuselage

gnd nose,

Aero Test, x70hhL)

and in croas-sections below.

Defined in 518 MOD 909 (Available upon request from

i

WL 342,6

(TN F5242
L}/

\ £S5 748

(=
Vd

(

\
\"'-u.-J
-~

=

/

bt i — ———

Firoube 6. .

/
J/)S \\

ROS -NB1 BODY

E;a MODIFICATIONMS

RoS NBt Booy, 8, AND B,

hLd

GAC XibA P D

B~T70 ¥2Hes

19




Fieure 1,

U, - VENTRAL FIN

1(V200 sSCALE)
] '
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PAGE

Fz . Body flap at lower aft end of vehicle. Hinge line is at FS 1983.125
‘ &nd dimensions are as noted below. {superscript indicetes the

deflectlon angle, with positive deflections T.E. down)

O — /,670”

., 75 0"

X Floure 8.° BO'DY F':L-AP, ' F"

GAT 2IHA REVY 27
=0 == -
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MODEL COMPONENT: ~ BODY - By

1

GENERAL DESCRIPTION: BASIC ROS-NB1 BODY

DRAWIRG NUMBER:

518 MOD 900

DIMENSIONS :

Length
Max. Width
Max. Depth
Fineness Ratio
Area
"Max. Cross-Sectional
Planform
Metted

Base °

23

FULL-SCALE

* (FT. or FI°)

—160.8
—28.0
—28.T

MODEL SCALE
( IN. OR IN.E)
_9.648

1.680

1,722

5.61

_2:28

2k.36h
45,396
2.12k



MODEL COMPONENT:

BODY - Bo

GENERAL DESCRIPTION:

-BASIC ROS-WBI BODV -

DRAWING NUMBER:

518 MOD 903

DIMENSIONS :

Length
 Max. Width
— T "Max. Depth

[}
¥

Fineness Ratio

Area
Max. Cross-éectional
Planform
Wetted

Base

2h

FULL-SCALE -

1/200
MODEL. SCALE

(¥T. OR ET.E) (IN. OR m.2)
160.8 . - _2:608
5.8 | 2.688
Y Y
3.6 3.6
956 - 3.4
13,230 b6
74l . 2.678"



MODEL COMPONENT:  WiNG - ¥y

GENERAL DESCRIPTION: BASIC ROS-NB 1 WING a
K &
DRAWING NUMBER:' 518 MOD 902 )
!5 - -
DIMENSIONS: FULL-SCALE MODEL SCALE
. 2 2
TOTAL_DATA (F2. OR FT.7)
Areaf y o
Planform 5T4T 20.7 in.
Wetted ; 1780 28 in.2
Span {equivalent) 97.3 -5.84in,
Aspect Ratio 1.65 ‘1.
Rate of Taper 1.87 1.87
Taper Ratio .129 ~_.129
Diehedral Angle, degrees 50 50
Incidence AngIe: degrees + 29 @ body ‘=3 @ 11
Aerodynamic Twist, degrees
Toe-In Angle ’
Cant Angle .
Sweep Back Angles, degrees
Leading Edge 60° - 60°
Trailing Edge -8, 10 8.0
0.25 Element Line o 9° Eg,gﬁ
Chords:
Root (Wing Sta. 0.0) 10L,6 .6.276 in.
Tip, (equivalent) 13.5 0.81 in.
MAC 59,0 3.54 in.
Fus. Sta. of .25 MAC 1580 1580
W.P. of .25 MAC 302.6 302.
Bx. of .25 MAC 200 290
Airfoil Section T R —
Root 18% max.camber 10% thickness
Tip 3% max.camber 10% thickness
EXPOSED DATA R —_
Area - 3217 '131.58 1n.2
Span, (equivalent) 9.3 .16 in.
Aspect Ratio 1.5 © 1.5
Taper Ratio 172 172
Chords 5 )
Root 76,25 ~4.,7 in,
Tip ) 13.5 .0.81 in.
MAC .5 278 T,

Fus., Sta. of .25 MAC :
W.P. of .25 MAC ]
B.L. of .25 MAC

25



MODEL COMPONENT:

Elevon (For the W, Wing)

GENERAL DESCRIPTION: Moveable Control ‘Surface Associated With the W, Wing

DRAWING NUMBER: 518 Mop do2
DIMENSTONS
Area
Span (equiﬁalent)F
oot chord

Outb'd equivalent chord

Ratio Elevator chord/horizontal

tail chord
At Inb'd equiv. chord
At Outb'd equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tailing Eage
Hinge]fne

Area Moment (Normal to hinge 1ine)

26

FULL-SCALE

(£t. or £t.7)

3% -
35.5
12,75

7.75

8.4

1./200
MODEL_SCALE

{in. or in.2)

1.310

2.130

.765
465



MODEL COMPONENI :»

€  VERTICAL TAIL - V,

'
GENERAL DESCRIPTION:

BASIC ROS-NB 1 VERTICAL TAIL -

v A N

i
DRAWING NUMBER: -

518 MOD 902

W A

DIMENSIONS :

Area
Span (equgva?ent)-
Inb'd equgvalent chord

Outb'd equivalent chord

Ratio movable surféce chord/

total sidrface chord

. At Inb'd equiv. chord

At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading tdge
Tailing Edge

Hingéline

Area Moment (Normal to hinge line) .

i

ATRFOII, SECTION

FULL-SCALE
(FT. OR FT.%)
805

SRR - P S
~_3h.6
PR & 7y & T

45°
"19.7°
28.7°

. Eﬁﬁ,

6144010

MODEL SCALE
(IN, OR m.2)
2,898

m‘1:998
2006
.825

e 3
.



£

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

1
GENERAL DESCRIPTION: .. Moveable Controi Surface Assocqq.a'éed With ‘the V,
,  Vertical Tail T
v . - d ] 3?
DRAWING NUMBER; . 518 MoD 902 :
. ' , - : 1/200
DIMENSIONS : - FULL-SCALE, MODEL SCALE
L ft. or ft), (in. or in.<)
Area o oo 864
Span g%ggﬁvaTen;) | 33.3 1.998
smttepetvEreRE chord . 104 el
Qutb'd equivalent chord Y, 02 .oh1
RUDDER o, R
Ratio Eewater chord/horizontal
+ tail chord - ' ,
At gnb'd equiv. chord . 3 t .3
. At Outb'd equiv. chord - .3 .3
N S " ]
Sweep Back Angles, degrees o
Leading Edge 29.5° - 29,5%
Tailing Edge : 19.7° . 19.7°
Hingeline - L r.

Area Moment (Normal to hinge Tine)

28



MODEL COMPONENT; TWIN BODY TAILS - V,

GENERAL DESCRIPTION: _BASTC ROS-WBL VERTICAT, TAIIS -

L ¥ o

* DRAWING NUMBER: 518 MOD 905
DIMENSIONS: : FULL-SCALE
) (¥7. OR FT.2)
Area ! , 670 .
Span (equivalent) 35.5
Inb'd equivalent chord _.33.37
Outb'd eqiivalent chord ' 9.08

Ratio movable surface ‘chord/
total surface chord

At IBb'd equiﬁ. chord
At Outb'd equiv. chord

Sveep Back Anglesg degrees

Leading Edge _he°
Tail%ng Edge 8,5°

i .
Hingeline

Area Moment (Normal to hinge 1ine)

1

ATIRFOIL S%CTION ' NACA 644010
CANT ANGIE (OUTBOARD) 15°

MODEL SCALE
(IN."OR IN.2)
2:#12

2.130
1:990
£ 55

30°

o]

NACA 6LAOLO

£15°



- SYMBOL

SADSAC
SYMBOL

PSI

PAT

4
Q(PSF
MACH

RN/L-

NOMENCLATURE

(General)

DEFINITTION

engle of attack, angle between the projection '
of the wind X,-axls on the body X, Z~plane end
the body X-axls; degrees

gideslip sngle, engle between the wind X -axls
and the projection of this axis on the body :
X-Z-plene; degrees

yaw angle, angle of rotatlon about the body
Z-exis, positive when the positive X-axis is’
rotated toward the poaitive Y-axis; degrees

roll angle, angle of rotationﬂabout the--body——
~X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axls; degrees

air density; Kg/ms, slugs/2t3
speed of sound; m/sec, ft/sec .

Bpeed of vehlcle relative to surrounding
atmosphere; m/sec, ft/sec - .

dynsmic pressure; 1/2PV? pei, psf

Mach number; V/e ‘ ‘

Reynolds number per unit. length; million/ft
static pressure; ﬁsi -

total pressure; psl:

pressure coefficient; (p-pe)/a

30



NOMENCTATURE gConts.nued)

Reference & C. G. Definitions

SADSAC
SYMBOL SYMBOL DEFINITION
S wing ares; m2, ft2
S SREF reference ares; m?, £te
k wing mean serodynamic chord or reference
chord; m, £t, in (see ﬂref or LREF)
Lror LREF reference length; m, £, in.; (see &)
bref BREF wing spsn or reference spszn; n, ©t, In
Ap base areas; m2, ftg, ine
C. Lo center of gravity
MRP MRP abbreviaetion for moment reference point
XMRP abbreviation for moment reference point
on X~axls
TMRP abbreviation for moment reference polnt
on Y-axis
ZMRP abbrevistlion for moment reference point
on Z-axis

31



" NOMENCLATURE (Continued)

Axis System General

SYMBOL DEFINTTLON
P . ' force; P, 1lbs
M moment; M,-In-1b
Subseript’ Definition
N - normsl force
A . axlal fofce
L 11ft force
_;;——_ B drag force
Y - force or moment -about the Y axis
zZ moment about the Z axis . -
X moment about the X axis
s .stability axis system
W " wind axls system
ref ~ reference conditions
o - free stréam conﬁitio;s
t _total conditions
b basge

32



NOMENCLATURE ( Continued )
Body & Stability Axis System

SADSAC

SYMBOL, SYMBOL DEFINITION

Body Axls System
Cy CN normel force coeffieclent; Fy/qS
Ca CA axial force coefficient; Fp/qS
CAb CAB base axlal force coefficlent;

[“1] [(Pb - Pca)/Q] (Ap/S)

CAf CAF forebody exlal force coeffleclent; Cp ~ CAb
o, cYw yaving moment coefficient; Mp/aS by.p
cq CBL rolling momeat coefficient; M){/qs'bref

éommon to Both Axls Systems

Ca CIM pitching moment coefflclent; MI/ qS ﬂref

Cy CY glde force coefficient; F‘y/qs
Stabllity Axis System

cr, cL 11ft force coefficlent; Fr/qS

p CD : drag force coefficlent; Fp/qs

Cpy, ' CDB base é.rag coefflclent

ch ‘ CDF forebody drag coefflcient; Cp - cD’b

Cy CIN yeving woment coefficlent; My g/48 brer

Cy CSL ;’ rolling moment coefficient; My /a8 byep

L/D L/D | 1ift-to-drag retio; Cr/Cp

L/De L/DF 1126 to forebody dresg ratio; cI/ch

33



SYMEOL

SURFACE

SUBSCRIPTS

SADSAC

SYMBOL

HORTZT

AILRON

ELEVON

FLAP
RUDDER
B8POILR

ATL-L
ATT-R
ELVN-T.
ELVN-R
SPIR-L
SPLR-R

DEFINITION

NOMENCLATURE (Continued )

Surface Definitions

horizontal tell incidence; positive when
traeiling edge down; degrees

symmetrical surface deflection angle; degrees;
posltive deflections sre:

aileron

(left aileron

canard
elevon
elevator
£lap
rudder
spoller
tab

antisymmetrical surface deflection angle, degrees;

total:aileron deflection;
- right 'aileron)/2

trailing edge
tralling edge
trelling edge
trelling edge
tralling edge
trailing edge
trailing edge

down
down
down
down
to the left
down

-down -with -respect

to control surface

positive tralling edge down:
- tralling edge down

left sileron
right aileron
left elevon,
right elevon
left spoller
right spoller

DEFINITTION

sllercn
base

canard

elevetor or elevon

flap

rudder or ruddervetor

spollex

tall

'

3k

tralling edge doun
trelling edge down
tralling edge down
tralling edge down
trallling edge down

NASA-MSFC-MAF



TABJLATED DATA LISTING

A tabulated data listing, consisting of all aero data sets, both original
and those created in arriving at the plotted materisl to be presented subse-

quently, is available as an sddendum to this report. The tebular listing is
made up in two sectlions: -

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

(b) e full list of 21l data sets containing sll resident or

selected aerodynamlc coefficlents of the data sets as well as
the above mentloned Information,

The listing is currently sent on limited dlstribution to the following organ-
lzations:

NASA AMES Mr. V. Stevens
NASA MSC Mr. Rey HNelson
GAC ’ Mr. M. Quan

If copies of this listing sre deslred, please contact the sbove or the cog-
nizent SADSAC personnel who, for this data, 1s:

Mliss B. J. Fricken
Department 2780

Chrysler Corporetion Space Division
New Orleans, Is. 70129

(504) 255-2304

35



PLOTTED DATA
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FIG, 1 LONGITUDINAL CHARACTERISTICS - REPEATABILITY
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DATA SET SYMBOL

{DCTOOL )
{DCTOG2)}

NORMAL FORCE COEFFICIENT. CN

FI6G.

1 LONGITUDINAL CHARACTERISTICS - REPEATABILITY

2.0

A

i

HACH

®

GFAT 019 CONF,
&FHT 019 CONF.

10.130

04

PITCHING MOMENT COEFFICIENT. CLM

RELEVN

0.000
D.000

CONFIGURATION BESCRIPTION
ROS-NB1 BiwWivi

RO5-NB1 B1WiV1i

O

.00 —~.02
BETA LELEVN
o.g00 G.000
o.poo g.uco

-.04

REFERENCE INFORMATION

SREF
LREF
BREF
XMER
THRP
ZHRP

SCALE

20.68%0
9.648D
53,8380

1485 .0040
S.o0GD
377,.0004
u.gosn

PAGE

S5@.IN.
IN.
IM.
IN.
IN.
IN.

7



FIG.

| LONGITUDINAL CHARACTERISTICS - REPEATABILITY

Bpa,

LU I B 4

CL

b it

L ldt

LIFT COEFFICIENT,

T |

O.1

'

i 1.

Py i

| T |

DATA SET SYMBOL

®

{oCy0oL )}
{tpCcroozy

MACH

CONFIGURATION DESCRIPTION

GFHT 019 CONF. ROS-NB1 B1wlVi
GFHT 019 CONF. ROS-NB1 BiwWivi

10.130

ORAG COEFFICIENT,

1.0 1.2 1.4
co
BETA  LELEVN RELEVN
8.000  0.000  0.000
0.0p0 G.o00D o.0o0pe

BOBFLF

0,000
bo.ou0

1.6

A

1.8

REFERENCE INFORMATION
S2.IN.

SREF

LREF |

EBREF
XMRP
YHRP
ZHMRP

SCALE

20.6830
5.6430
§.8380

1485.0040
0.0000
3FT.0004
D.0os0

PAGE

IN.
IR,
IN.
IN.
IN.

8



FIG 2 LONGITUDINAL CHARACTERISTICS, COMPGNENT IREAKBUHN

L3 LML} ¥ l & F ¥ 7 L B T L) L L] LR B 3 T L LA L] ¥ L J L) L) L 3 L3N I ) T Ly L]
= ] i
L. ( p E
1.8
r
1.8 s
=
& ] 1.4
- u -
= - e
-
L o .
L ]
O 1.2
— = -
L
u“j L. ' i
D B N
Q 1.0
tt 3 -
[ ] [ -
a4
(=] - o
L A
o.8
' - 1 =
< [
= -
@ i ]
5 o
2 a6 T
- ] : .
-
O.4
™ =
p.2 J
a n Erwmd. A 2 L g ¥ 1 Lol A 3 A A I ) - ] 1 L] 1 i V] ] L} '] Il L i L L L 1 L i 3 L i i i
“Tas 20 25 ) 35 A0 43 50 55 sb &5 70
. ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL COMFIGURATION DESCRIPTION EETA LELEVN RELEVN  BOBFLP REFERENCE INFORNATION
(DCTDOZ) R 4FHT B19 CONF, ROS~NB1 Biwivi 0,000 B.oo0 G.08D 0.000 SREF 20.6850  Sa.IN
fDCTO14) GFHT Gig COMF. ROJ-ND: Di1vis 0.000 o.o00 LREF B.6480 IN,
BREF 5.83680 IN.
XHMRP 1465.0040  IN.
YHRP 0.0008  IN.
ZHRP 377.0004  IN.
SCALE 0.0050
MACH 16.130



FIG. 2 LONGITURINAL CHARACTERISTICS,C@HPONENT BREAKDOWN

+10 LANNE JNN B IO N N B B | 1T LI S LI B N | S S s LI B B | 1T T LR fan MENE Bnt S B BN NN §

‘ — :

4
+06 0

.04 -
— : u —

LM

02

— o805 o
.an B

[
4

‘ ;
:
, ) {
: \ ‘ : : . )
-2 ula\eﬂ—e._e
- 3
.

PITCHING MGMENT COEFFICIENT.

-.04
-.08
-.08
5 : ]
10 i A L i L i 'l L L L | -] L [ [ '] L] 1 'l L3 L1 L 1 k] i 1 '] i Fl L 1 L L 'l 'l (] [l L '] I L L i
s 20 2s 30 55 40 45 50 55, s 65 10
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA  LELEVN RELEVN 8OOFLP  REFERENCE INFORMATION
(ocTooz) [} GFWT 019 CONF. ROS-NBI BiMiv: $.0001 D0.000, 0.008 0,000 SREF 20.6690  SR.IN.
(PCTOLE ) GCFHT 019 CONF. ROS-NB1I Bivi o.aoa 0.00g LREF S.e480 IN.
BREF s.s3e0 IN,
XMRP  1485.0040  IN.
YHRF D.000w  IN.
ZMRP 37T.0004 IN.
SCALE 0.0050

MACH 10.130

PAGE 10



FIG. 2 LONGITUDINAL CHARACTERISTICS,COMPGNENT BREAKDOUN

.tar','l‘—r"l T LI . L IR R NN ) LI B A} —T1rri LI B S ] LU I R T F T 7T LI I |

11

LI NS
Lt i

10

T v V1

0 I ]

«09

LRI
it 1

CA

.08

LA
[ |

.07

T111

Y I

+06

$ bl

-D4 - .

AXIAL FORCE COEFFICIENT.

y
i
/

}
x

«03

N I

- LT

L B
L4 il

.01 |
L1 .
nnl—'LLJ+ L A LY A L ¥ 3 L I3 'l L3 'l L} 1 L i P B . I A Lt il | — S L L ('S L. J L 1 L_
s f | to 25 30 35 40 45 so 55 &0 &5 70
i 1 ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYHARGL CONFIGURATION DESCRIPTION BETA LELEVYN RELEVN BODFLP REFERENCE INFORMATION
(pCTOD2) E GFHT 019 CONF. RO3S-NB1 Pilivi 0.000 ©.000 6,000 D.0OD SREF 20,6890  S8.IH.
(DCT024) GFHT 019 COWF, ROS-NBL Bivi 0,000 0.008 LREF 9.6480 IM.
f DREF 5.8380 IN,
XMRP 1485,0040 IR,
YHRP 20,0000  IN,
ZHRP. 377.0004 In,
L 0.0050
MACH 10.130 scaLe o

PAGE 11



FiG 2 LUNGITUDINAL CHARACTERISTICS, COMPONENT BREAKDOWN

¥y ¥ 1 Fraa PLIREL A L) T F ¥ & LB B B ) LA T i1 7 L B BN B 1 1 ¥ 7 ¥ r 7T T 1 ¥ 7T
0.9
0.8 &\
. //
- 0.6 /
(&) o 4
- [ E
l_
= B N
31 0.3 [
— - -
o 5 /
st R
[ =" p
h i }a’ ‘_Mé""é‘”ﬁém -
(=] 0.4 e
o g o .
— i i
@ N
-t - -l
-1 0.3
i Ar// i
o.2 M_
.t
n n n I3 i L L - i I3 r3 |_l__ F I rl A I b 'S Fl A rl L. 'S L i 1 ]
T zs 30 3s 40 45 50 55 &5 70
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LELEYN RELEVN BODFLP REFERENCE INFORMATION
(pcTODZ ) 8 GFHT 059 CONF. ROS-NBI Biwivi G¢.000 0,000 £,000 5.000 SREF 20,6890  S&.IN.
(DCTO14) GFHT 019 CONF. ROS5-NB1I Bivi o.o0BQ o.000 LREF 9,.6480 IN.
BREF 5.8380  IN.
XHRE 1445.004D IN.
YHMRP g.,0000 IN.
ZHRP 377.0004  IN.
SCALE o.o0%0
MACH 149.130
PAGE 12
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FIG. 2 LONGITUDINAL CHARACTERISTICS, CONPENENT BREAKDOWN
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FIG. 3 LATERAL-DIRECTIONAL STABILITY,COMPONENT BREAKDOWN. 10. DEG. STING OFFSET
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FIG 4 LATERAL DIRECTIGNAL STABILITY,COMPGNENT BREAKDOWN, 3. DEG. STING GFFSET
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FIG. 4 LATERAL-DIRECTIONAL STABILITY,COMPONENT BREAKDOWN., 3. DEG. STING GFFSEY
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{pCTODS § GFHT D19 COMF. ROS-NB1 S1Wi(1D,0)Vvi o0.000 10,000 0.000 0,000 BREF 5.335C  IN.

{pcToGe GFHT 01% CONF. RO3~-NP: Diwil(-g0,-20)V% Q.0p06 -2o.000 -z20.000Q 2.000 XMRE 1485 .0040 IN.

(PCTODS ) GFHT D19 CONF. ROS-NB1 DBiWi(-40,-40)V1 0.080 -40,000 -40.D00 0.000  YHRF 0.0000  IN.

ZMRP 377 .0oo4 IN.
LE o.DosD
HACH 10.130 sca
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CATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LELEVH RELEYN BOBFLP REFERENCE 1NFORMATION
(ocTooz) GFHT 019 CONF. ROS~-NB1 ©Biwivl 0.000 n.p0o a,.oob 6,000 SREF ZD.6830 SQ.IN,
(DCcTOO4) GFHT 019 CONMF. ROS-NB1 BiwWi{-i0,0)Vi 0.000 -i0.000 0.060 0.000 LREF 9.5480 iN.
(DCTOO0S5 ) GFHT D19 CONF, ROS~-N81 piwi{ip,D}Vv} a.400 £0,000 a.0go 0.000 BREF 5.8380 IN.
(DCTODS ) GFHT 019 CONF. ROS-NB1 BI1wi(-20,-20)V1 0.0008 -20.000 -20,000 8.000 XHRP 1485.0040 IN.
~{DCTOOS? GFHT 019 CONF. ROS-NE1 Biwl{-40,-40)V1 0.000 ~-40.000 =-40.000 8.000 YHRP - 0.0800 IN.
ZHRP 377T.0004 IN.
SCALE 0.0850
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ANGLE OF ATTACKR. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTICH BETA LELEVN RELEVN 8OBFLP REFERENCE INFORIATIONR
(pcToOzZ) E GFHT Di% CONF. ROZ-NB1L Diwiva .00 ©6.000 o.s00 ©v.000 SREF 20.6890  5a.IN.
(DCTGO4 ) GFHT 019 COMF, ROS-NB1 BiWi(-10,0)%31 Q.000 -10.000 o0.g00 0.000 LREF 5.64380 IN.
{DCTUOS) &FHT 019 COHNF. ROS-NB1 Biwi(ip,0)vi o.,000 10,000 o.000 2,000 BREF 5.8380 iN.
(pCcTo0s) GFHT 019 CONF, ROS-NB1 Biwi{-20,-20)Vi c.,000 ~-20,000 =-20,000 0,080 XMRF 1485.0040 1N,
{DCTOO9) GFHT D19 COMF. ROS-NBS BiWl(-40,-40)V1 a.008 -40.000 -40.000 2,880 YMRP 0.0080 IN.
ZMRF 3rT.0004 IN.
HACH 10,130 SCALE 0.0650
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ANGLE OF ATTACK. ALPHA, BEGREES
DATA SET SYHBOL  COMFIGURATICH DESCRIFTION BETA LELEYN RELEVN BODFLP REFERENCE INFORMATION
(DCTODZ 3 B GFHT D18 CONF, ROS-NBY BiWiVi N D.000 0,000 0.000 0.000 SREF 20,6890  $Q.IN.
(DCTDO4 ) GFHT D19 CONF, ROS-NBi BiWi {-10,0)vi 0.0p0 -10.000 0.000 0.000 LREF 9.6480 [N,
(OCTOOS ) GFHT D19 CONF. ROS-NGB1 B1WL{10,0)Vi p.000 30,000 0.000 0,000 BREF 35,8380 IN.
(oCTO08) GFHT D19 CONF, ROS-NB1 BiWi(-20,-20) V1 p.600 -20,000 -20.000 0.000 XMRP 1485,0040  IN,
(0CTOD9 ) GFHT 019 CONF, ROS-NB1 BiWi(-40,-40)V1 0.00D0 -40.000 -40.0800 0.000 YMRP 2.0000  IN.
ZHRP 377.0004 1IN,
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LELEYN RELEVR BODFL?P REFERENCE INFORMATION
{pcT002) g GFHT 019 CONF. ROS~NB1 BiwWivi o.gao 0.000 c.008 0.000 SREF 20,6830 SR.IN.
{DCTO04 ) GFHT D19 CONF, ROS-NB1i BiwWi({-10,m)Vvi g.000 -310,000 o.o000 0,090 LREF 9.5400 IN.
(CCTOOS 3 GFHT 019 CONF. RO5-NB1 81wl (10,00V1 G.0oo 10,000 0.000 U.000 BREF 5.8380 IN,
{0CTO08) GFHT 013 CONF. ROS-NB1 Biwi(-20,-20)Vv1 0.000 -20.006 -20.000 0.000  XMRP 1485,.06040 IN.
(DCTOOR) GFHT U119 CONF. ROS-NB1 BiwWt{-40,~40}Vi 0,000 -40.000 -40.G0O 0.000 YHRP G,0000 IN.
ZMRP 377.0004 IN.
SCALE g.0050
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ANGLE OF ATTACK. ALPHA. BDEGREES
DATA SCT SYMBOL  COMFIGURATION DESCRIPTION BETA LELEVN RELEVN BODFLF REFERENCE INFORMATION
(DCTO0Z2? GFHT 019 CONF., ROS-MNB1 BiwWivi 0.008 0.000 0,000 0.000 SREF 20.6890  84,.IN.
(DCTOGA ) GFHT U19 CONF, ROS-HB1 BiWi(-10,0}¥1 0.000 -10,000 0.000 0.000 LREF 9.6480  IN.
{DCT0BS } GFRT 019 CONF. ROS-NB1 Bi1Wi (10,031 g,000 10.000 0.000 0.000 BREF 52,8386  IN.
(DCTOG8 ) GFHT 019 COMF. ROS-NBi Biwi{(-20,-20jVi £,006. ~20.000 ~-20.000 0,000 XMRP 1485.0040  IN.
(CCTOOS CFHT 019 CONF. ROS-NB1 DiWi (-40,-40)}V1 0.000 -40.500 =-40.000 0.000  YHRP .0.0000  IN.
ZHRFP 377.0004  IN,
SCALE D.0050
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{(pcTuge) 4FHY 019 CONF. ROS-NBI Hiwi¥? 0,000 D.ao0 0.000 D.0PQ  SREF 20,6890 S@.IN.
{DCTODS) GFHT Ci1% CONF, ROS~-NBI BiwWii(-i0,0)Vvi 0,000 =-10.000 U.uun 0.000 LREF 9.6480 IN.
{DCTODS ) GFHT 019 CONF, ROS-NB: Biwil(i0,0)vi 0,000 10,000 0,640 0.000 EREF 5.8380 IN.
(DCTOOB )} GFHT 019 CONF. ROS-NB1 PaW: {-25,-203Vi 0.000 =-20.000 =-20.000 0,000 XMRP 1455.0040 iN.
(QcToos ) GFHT OIS COWF, ROS-HOI DiWi{-40,-40)Vi 0,600 -40,000 -40.000 0,000 YMRP 0.0000  IN.
ZMRP IrT.0004 iN.
0.
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LONGITUDINAL CONTROL EFFECTIVENESS, ELEVONS
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DRAG COEFFICIENT, CD
DATA SET SYHBOL CONFIGURATION DESCRIPTION BETA LELEVN RELEVN BODFLP REFERENCE INFORMATICON
(pCTED2) R GFHT 619 CONF. ROS-NBI Biwivi 0,000 p.900 0.000 0,000 SREF 20.68%0  SQ.IN.
(DCTOO4) GEWT 039 CONF. ROS-NB1 Biwi(-10,0)v1 0.000 -10,.000 g.000 0.000 LREF 9.6480 IN.
(DCTO0S ) GFHT 019 CONF. ROS-NB1 81wl (10,0)Vv1 0.C30 10,000 0.000 0.000 BREF 5,8380 IN.
(pCTO03} GFHT 0319 CONF. ROS-N81 Biwi(-20,-20)V1 @.020 ~-20,000 -28,000 0.DD0  XMRP 1485.0040  IN.
{pcTO009) GFHT 019 CONF. ROS-NBI Biwii-4D,~40}V1 G.000 -40,000 -4C,.000 0.000  YHRP 0.0000  IN.
ZHRP 3rT.0004 IN,
SCALE 0.puso
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FIG, 6

EFFECT OF BODY FLAP
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DATA SET SYMBOL CONFIGURATION OESCRIFTION BETA LELEVN RELEVN BODFLF REFERENCE INFORHATION
(bc300z) GFHT 019 CONF. ROS-NS1 BiwWivi 0.000 0.800 g.000 D0.060 SREF 20.6890  S@.IN.
(BCTO0S) GFHT 019 CONF. ROS-NB1 81wl (10,0)v1 0.GOD 10,000 5,000 9,000 LREF 9.6480  IN,
(eCcTo06) GFHT D19 CONF. ROS~NB1 BIWIVIF1(10) g.000 ¢,000 0.000 10,000 BREF 5.6380  IN.
(BCTOOT) GFHT D19 COMF, ROS-NB1 BiwWi(10,10)V1Fi{10) g.000 10.000 10,000 10,000 XMRE 1485.0040  IH.
- . YHRP n.a000 INM.
ZMRF 37r.0004 IN.
- SCALE 0.00s50
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PITCHING MOMENT  COEFFICIENT.

F16. 6 EFFECT GF BADY FLAP .
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA LELEVN RELEYN BCQOFLF REFERENCE INFORMATION
(pcTO02) GFHT D19 CONF. ROS-NB: BiWivi : 0,966 G.O00 2.000 0,000 SREF 20.6850  Sa@.IN.

(DCTOOS5 )} GFHT D19 CONF. ROS-NBI B1wWi(10,01V1 p.0d0 10,000 0,000 0.060 LREF 9.6480 IN.

(DCTOO6 2 GFHT D19 CONF. ROS-NBI B1WiViFi ($0} a.040 0.eng 0.000 10.000 BREF 5.8380 IN.

tDCTROT Y GFHT 019 CONF. ROS-NBE1 B1Wi(10,10)V1iF1(106} 0.030° 10,800 10.000 10.000 XMRFP 1485.0040  IN.

- . ‘ YMRP B.0GoD  IN.

: ZHRP” 377.0004 'IN.

SCALE o.oos5p
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i ANGLE QF ATTACK, ALPHA. DEGREES
CATA SET SYMBOL CONFIGURATION DESCRIPTION BETA LELEVN RELEVN BODFLP REFERENCE INFOPHATION
{DCcToo2: E} GFHT D49 CONF. ROS-NBi Biwivi 0.000 v.00c o.a00 0.800 SREF 20,6830 S@.IN.
(pCTOOS ) GFHT 013 CONF, ROS-NB1 BiWi (10,0)Vv1 ©.000 10,000 0.oo0 0.000 LREF 9.6480  IN.
(DCT006) GFHT D19 CONF. ROS-HB1 BiWiViFi (1) g.000 0.000 0,000 10.000 BREF 5.8380 IN.
(DceTooT) GFHT 019 CONF. ROS-NB: BIWl (10,30IVIFL(10) 0.0G0  10.000 40.000 10.000 XMRP 1482.0040  IK.
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DATA SET SYMBOL  COMFIGURATION DESCRIPTION BETA LELEVN RELEYN BORFL REFERENCE INFORMATION
(DcT002) g GFHT 019 CONF. ROS-NEY BiWivi 0.000 0.000 D.000 0.000 SREF 20.6890  $Q.IN.
¢{DCTOOS ) GFHT D19 COMF. ROS-NBI BiWi(10,0)V1 G.000° 10.000. 0,000 0.G00 LREF, 9.6480  IN.
{DCTOB6) GFHT 019 CONF. ROS~-NBi BIWiViF1(10) . 6.000 6.000 0,000 10.000 BREF 5,8380  IN.
{DCTOOT) GFHY 519 COMF. ROS-NBT BiWI{(i0,1IVIFI(1Q) u.000 10,000 10,000+ 10,000 XMRFP 1495.0040 IN,
© YHRP 0.0000  IN.
ZMRP 377.0004  IN.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA LELEVN RELEVN BGEFLP REFERENCE INFORMATION
tpcToz) 8 ¢FHT G195 CONF. ROS-NB§ BiwWIvi p.oo0  g.000 0.000  ©.000 SREF E2D.6890  SR.IN,
(BCTOOS ) GFHT D19 CONF. ROS-NBI BiWi {10,0)Vi 0.000 40.000 p.000 9,000 LREF 9.6480  IN.
{(DCTOD6} GFHT 013 CONF. ROS-NB1I B1WIVIF1(1D) p.000 g.000 0.800 316.000 8REF 5.8380 IN.
(BCTODT? GFHT 019 CONF. ROS-NB1 BiWi{i0,10)ViFI (10) p.0U0  10.000 10.000 10.000 XMRP 14565.0040  IN.
YHRP 0.0000 IN.
ZMRE 377.0004 IN.
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JIG, B EFYECT OF BODY FLAP
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DATA SET 9YHBOL CONFIGURATION DESCRIFTION BETA LELEVN RELEVN BODFLE REFERENCE INFORMATION
{DCTODR) GFHT D9 CONF. ROS-NBL DiWivi 0.08D 0.080 0.000 6.000 SREF 2D.6850  sSaQ.IN.
{DCTOBS ) GFHT 019 CONF. ROS-NB1 BiWi(10,D)Vi D.060 10,000 o.000 0.000 LREF 9.6480 IN.
{DCTOO6) GFHT D19 CONF. ROS-NB1 BIWIVIF1(10} 0.06D 0.600 0.000 16.D000 BREF 5.8380  IN.
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EFFECT OF BODY FLAP
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FIG. 13 EFFECT OF ALTERNATE FOREBGDY,LONGITUDINAL
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FIG. 14 EFFECT OF ALTERNATE FOREBODY,LATERAL-DIRECTIONAL. 18. DEG. STING GFFSET
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FIG. 14 EFFECT OF ALTERNATE FOREBOGY,LATERAL-DIRECTIONAL. 10. DEG. STING OFFSET
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FI6. 14 EFFECT GF ALTERNATE FOREBODY:LATERAL-DIRECTIGNAL, 10. DEG. STING GFFSET
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FIG,

15 EFFECT OF ALTERNATE FOREBODY,LATERAL-DIRECTIONAL, 3. DEG. STING GFFSET
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F16. 15 EFFECT UF ALTERNATE FOREBODY.LATERAL-DIRECTIONAL
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I-;IGB 16 CCHPARISON OF RGS-NB1 AND RGS-WBI.LONGITUDINAL

T+ ¥ ¥ T8 7 L 3 A LA M T 1)

==

CN™

NORMAL FORCE COEFFICIENT.
1

0.8 l
L i -
- 5 o
0.6
e ﬁ/ﬁ’
a.z -
o a r A L 1 v} i A 'y B j b i L A A I} '} 1 L '} L L3 1 4 - £ L 1{ Il [} 't A4 I3 1 1 L} i L} 1] i 1
15 20 25 30 a5 40 45 50 55 &0 65 k4]
- i
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CC“FIGUR‘TIW'DESCRIPTIW - BETA LELEVN RELEVYHN BOUFLP REFERENCE INFORBATION
(DCToo2) B GFHT 019 CONF. ROS~HNBi bBiwiv: 0,000 o.000 E.000 p.ooa SREF 20 .6898 SN,
(DCTD1%) &FHT D19 COHF., ROS-¥31 E2Wive ,G,000 0.000 ‘9.000 o.o000 LREF 9.84a0 IN,
f BREF 5.9380 IN,
XHRFP 1485 .0040 IH.
YHRP 0.0008 IN.
ZHRP xr7.0004 IN.
SCALE 0.o0050
HACH 10.150

PAGE 81



FIG. 16 COMPARISON OF ROS-NBI AND ROS-UB1.LNGITUDINAL
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FIG, 16 COMPARISON OF RBS-NBI AND

RES-4B1, LONGLTUDINAL

12

+4%

L S D 4

3 1T F L ]

e o

10

T

-09

d—n

Lol L. b

LI

LA b !

LN 2 B )

I |

L .l

4

AXIAL FORCE COEFFICIENT, CA
b

: At _ :
0a — -
-03
-D2
+D3
- -
- -
.un i 'l L [l F ] '} ok L L i A 1 ] i I3 L1 3 i 1 L 'l I3 L e ! '} kS i Fl Pl
13 a3 114 35 40 43 50 53 &0, 3 k]
ANGLE OF ATTACK. ALPHA., DEGREES
DATA 2ET aTHAOL COMFIGURATION DESCRIFPTION BETA LELEVN RELEVYN BCOFLP REFERENCE INFORMATICE
{DCT002) g GFHT 029 COWF. ROS-NBI Diwivi 0.0600 0.800 o.o0d 0.000 SREF 20.68%0 SQ.IN,
{DCTO15) GFHT 19 CQRIF. ROS-WO1 Bawiv2 o.ooo o.a08 a.000 0,000 LREF 9.6400 IN.
. BREF 5.8380 IN.
XMRP 1485.0040 1 4.
YHRP 0.0000 IN.
ZHRF 377.0008 IN.
SCALE o.003%0
MACH 10,1320
PAGE 83



FIG, 16 COMPARISON OF RGS-NB1 AND ROS-WB1.LNGITUDINAL
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FIG, 16 CONPARISON GF ROS-NB AND ROS-UBI,LONGITUDINAL

¥ ) T L] L3 T 3
0.9
o.8
0.7
1 0.6
O "
. K ]
I—-
P - .
w B.5 = -
= - -~ —
t’ -
= -
L = .
TH . -
11}
O D.é
o d ]
— K -
' B o
— - -]
= o3
0.2
0.1
u n i i Il 1 A [} L] A '3 L (1 i i A, L i 1 'l 1 '] V' L £ A L ]
“g.0 6.2 0.4 0.6 o.e 1.0 1.2 1.4 1.6 1.8 2.0
DRAG COEFFICIENT, CD
DATA SET SYKBOL CONFIGURATION CESCRIPTION BETA LELEVN " RELEVN BODFLP REFERENCE INFORMATION
(ocToDZ) 2 GFHT 019 CONF. ROS-NB1 PBiwWivi v.c00 0.006 0,000 ©,.000 SREF 20.6890  Sa.IN.
(DCTO15) GFHT 619 CONF, ROS-WB1 B2WiVZ 0.000 ©0.000 6,000 G6.000 LREF 9.6480  IN.
BREF 5.8380 IN.
XHMRP 1485 .08040 IN.
YHRF §.0GO08  IN.
ZMRF 37Tr.0004 IN.
SCALE 0.0050
MACH 10,130




CN

. NORMAL FORCE COEFFICIENT,

T

0.6

CATA SET SYMBOL
LpCTOLS )
(CCTo16)

FI6, 17 RO

S-WB1 EFFECT GF THIN VERTICAL TAILS LGNSITUDINAL

LI BN B | LR

L LA

PR W T} Bl L. 8.

-ANGLE UF ATTACK,

COHFIGURATION DESCRIPTION
EFHT 019 CONF. ROS-WB1
- GFRT 019 CONF. ROS-W21 Bawl

ALPHA. DEGREES

LELEVN RELEVN
g.000 0.000
o.000 o.d00

REFERENCE INFORMATION
3Q.IN,

70



FI16. 17 ROS-HBI EFFECT OF TWIN VERTICAL TAILS LGNSITUDINAL
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F16. 17 ROS-4B!
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FIG 17 ROS-WB1 EFFECT OF TWIN VERTICAL TAILS LONGITUDINAL
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FIG 17 ROS-YB! EFFECT OF TWIN VERTICAL TAILS LGHGITUDINAL
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FIG 17 ROS-¥B1 EFFECT OF TWIN VERTICAL TAILS LGNGITUDINAL
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" FIG, 17 ROS-WB1 EFFECT GF T¥IN VERTICAL TAILS LONGITUDINAL
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