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ABSTRACT

A 5.0 percent\scale model of the NASA/MSC August 1969 Baseline
Orbiter (Model S-k) was tested in the Texas A & M Low Speed Wind
Tunnel during June, 1970, (MSC Test Series VIII, Phase 1), to
define the cruise and landing aerodynamic characteristics. These
tests were conducted at s Mach number of 0.25, Reynolds number of
1.7 x 106 per foot, and dynemic pressure of TO psf. Variables
applicable to this test were component buildup, horizontal tail
incidence angle, elevﬁtor deflection, rudder deflection, flap con-

figuration and defléction, spoiler configuration, and landing gear

deployment.



Notes: .

1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows.

2, For clarity, origins of wind and stability
axes have been displaced from the center
of gravity.

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



TABLE I

SADSAC NOMENCLATURE

COEFFICIENT COEFFICIENT NAME v
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 - ch CDTOTL
Cbgn Basge Drag Force - CDB ‘CDBASE
Cop Forebody Drag Force - CDF CDFORE
CL Lift Force - CL CL
CN _ Normal Force, CN - -
Cy Side Force CY CY CC
cy Rolling Moment CBL’ CSL CWL
Cm Pitching Moment CLM CLM CPM
Cn Yawing Moment CYN CLN CLN
L/D 'Lifi-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 - -

SUMMARY OF SADSAC NOMENCLATURE - AERODYNAMIC FORCE AND MOMENT COEFFICENTS




TEST FACILITY DESCRIPTION

The Texas ASM University Low Speed Wind Tunnel is a continuous closed
clreult horizontal single reburn facility. The overall circuit length is
39T7.5 feet; the tunnel is constructed pf steel supported above the ground

on conérete pillars. 'The rectangular T foobt by 10 foot test section is

16 feet long, and 1t is operated at atmospheric pressure through & speed
range from zero to 300 feebt per second. The ftunnel is powered by a 1250
KVA synchronous electric motor which drives a 12%-foot diameter Curtiss
Electric propeller; the controls for the motor and its auxiliaries are
located in the control room. Cooling of the tunnel cireuit during warm
weather is accomplished by spraying the cutside of the tunnel shell with
water; this keeps the tunnel circult temperature within 10°F of ambient
temperatures to protect models and to maintain tolerable test section working
conditions for model configuretion changes. The T x 10 test section iycor-
porates an external pyramid balance system which separates and independently
measures the aerodynamic components; a variety of support systems for this
balance are avallsble. Internal balances are also available for uée in this
tunnel. For a more detailed description of this tunnel refer to the Low
Speed Wind Tunnel Facility Handbook published by the Space Technology Divi-

sion, Texas ASM University, COlleée gtation, Texas.,



TABLE II

TEST CONDITIONS
NASA -MSC TEST _SVIIl - PHASE 1

. REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per uw (pounds/sq 'j"_a_q.i?_ (degrees Fahrenheit)
0.25 1.700x108 - 70.0 95.0

BALANCE UTILIZED: Dynametrics Inc, - External Pyramid Bglance

COEFFICIENT
CAPACITY: RESOLUTION: TOLERANCE:

LF =1000 to 3000 Ib 1T 0.1 1b 1+ 0.008
sF =1000 tg 1000 Iij? z 0.1 1b T 0002
DF 4000 10 1000 0.1 ] ﬁ&
BM - 00 ft-1b 0 %ﬁ) 4]
¥M -1000 fo 1000 ft-Ib 0.1 ft-|b T !l"'o!"cz
R ~2000 to 2000 ft-1b 1 _ft-Ib 0,01

COMMENTS :
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DATA REDUCTION

An externsl pyramid balance was utilized to measure data for this
test and the measured data were reduced relative to the body axis
'system. -Listed below are the dimensiongl data used to reduce the

measured dats to coefficient form:

Spef = Wing W2 planform ares = 2,3 £12

fyef = Wing W2 mean serodynsmic chord = 0.6121 £t
b .p = Wing W2 span = 3.9946 £t

The moment reference point (MRP) applicable to the reduced moment
coefficients in 41.396 inches aft of the fuselage nose, on the fuse-
lage lateral centerline, and 6.396 inches above the bottom of the
fugelage. Corrections applicable to tunnel blockage and flow allgn-
nment were utilized in the data reduction.

No roll data was plotted due to 1ts queétionable values. These
data mey be found in the tabulated listing. '

‘Base pressures were measured, but are not presented for this report.
See Figure 12 for pressure orifices location. A base pressure co-

efficlent is available in ‘the tabulated dats.



CONFIGURATIONS INVESTIGATED

NOMENCLATURE
Bl = Orblter fuselage
W2 = Orbiter wing
H6 = Horizontal tail
V3 = Vertical stabilizer
I, = lLanding gear
5 = Spoilers

Refer to Figures 3 through 11 for detailed information on the above

components.

COMBINATIONS TESTED

Bl BIW2HOV3

BlW2 B1W2H6V 3L

B1V3H6 B1W2H6V3S

BIW2H6 - BIWZ2HOV3SL
- BIW2Y3

The gbove configurations were tested at an angle of attack range
of -13° %o 11° at fixed sideslip angles of -59, -1°9, 09, 19, and
59, an anglé of attack range of -14° to 25° at zero sideslip, and
an angle of sideslip range of ¥15 at zero piltch angle. Two flap
configurations (see Figureio)and six spoiler configurations at
two locations were tested (see Figures 8 and §); these spoilers
were installed normael to the wing surface. Control deflections

applicable are listed belaw:

T



CONFIGURATIONS INVESTIGATED (Contimued)

Elevator deflections of -30°, -259, -20°, -15°, -10°, -5°,
-2.5%, 0%, 2.5°, 5°, 7.59, 10°, 159, 20°, 25°, and 30°

Rudder feflections of 0°, 5%, 10°, and 20°
Flap deflections of 09, 15°, 25°, and 45°

Horizontal tail incidence angles of 0°, 2°,-4°, and-6°
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HM\\}
S
¥
0.686 0514
S2
0.343 0.257
i >3 !
g 4.800 ]

B.L. 18,000

/

B.L. 22,800

Figure -9 ~ Mode! Spoilers ( all dimensions in inches ) _
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1,080

0,719

M—-—-—
]
Sq
]
0.720 , |
} 0.479
' !
$5- L
0.360 ‘
0,240
S |
3 6 Y
- 7.200 -
B,L. 15,600 8,1, 22.800

'Figure 9 ~ Continued,
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- 0.674
_-—_—‘-——-_——"'-‘——u-
S7
0.751
b 0.449
Sq -
¥
5
0.375 0.225 -
Sq ) 1 :
Lt — 9.600 -

B.L. 13,200

Figure 9 =~ Concluded,

B,L.22.800
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\ = Wing L.E.

— /—‘ Flap Hinge Line (x/c=0,70)"
-"--,_“_‘ '

——.
~ TTe—.

~ Fulf Exposed Span Flap

. ]
S—— o

l 45
/= —fa—= 10,800 > , ‘
<60 Exposed 18.000 ot ,,/"’"'_'_'T"\\ /
St Fia <y
" B,L. 6,00 ° o -

B.L. 24.00

B.L. 0.0

Figure 30 = Flap configuration, ( alt dimensions in inches ) .
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1\

B

2,100 \

F.$.0.000 g5 8,750

e D) "
‘} 1,500 Diam. ______]‘ _é;)g—— 1.550 D’iam.‘.

3.100

F.5. 39,300 F.5. 69,000

[ _,_,’.“.‘/ i
25( - [ .,575
1.250 N a0 —»{|-

Figure 11. - Landing gear configuration. Call dimensions in inches )
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Pressure Orifices

WL, 12,792 . S N Fuselage Base .
W.L.8.777
o ‘ L .
\«¢ — W.L.3.777
W.L,0.0
' .
B.L.0.0 ) B.L.5.748 .

“f

Flgure 32, - Modél-Pressure Orifices (all diménsions in inches )
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External Balance Center )

MS.0.0

M.S. 41.396

M.S.37.468.
WL, 2.927 .=

‘Model Trunnion Position "

W.L.O-O .. . . ‘ . - 1
. : ‘M.S, 69.0

W.L,6.396

Aerodynamic Data Reduction Position

3L

FIGURE 13 = ‘Location of External Balance Center,  Model Trunnion Position, and Aerodynamic

Data Reduction Position; ‘Moment Transfer Diagram



TABIE IIT

MODEL COMPONENT: = BODY - B1

GENERAL DESCRIPTION: _0.05 Scale Model of NASA - MSC August 1969

Baseline Orbiter Fuselage

'DRAWING NUMBER: Texasr A and M Research and Instrument Shops Drawing

. Number Otrbiter - 1

32

DIMENSIONS : FULL-SCALE MODEL SCALE
Length 1380 in, 69.0in,
Max. Width 229.92 in, 11.496 in.
Max. Depth 255.84 i, 12,792 in,
Fineness Ratio ( total -length to max. 6,002 6.002
Area width)
Max. Cross-Sectional 324.0 ft2, 0.810 2,
Planform 1919.6 2. 4,799 fi2.
Wetted ——— e Binedisiai
. . nl




o

33

o . __TABIE IV
g HODEL COHPUNENT- WING (W2)
H
F GFNFRAL ODFSCRIPTION- MSC ORBITFR S=4, 0.0% SCALF
DRAWING NUMBER—- 0RBITER-7 TEXAS A+M UNIV
DIMENSIONS
e JOYAL DATA e FULL SCALE _ MODEL
---------- (FT) (IN)
AREA 920.0 331.200
SPAN _(EQUIVALENT) 80.00 48.000 N
. ASPECT RATIO 6.957 6.9857
e e TAPER RATIO .. - ... 0353 . 0.353
DIEHEDRAL ANGLE,DEG 7.000 7.000
— . INCIDENGE ANGLE,DEG ____ __ N 4080 4.000
SHWEEP BACK ANGLE, DEG
___LERDING EDGE ___ 14,0080 _ 14,000 o
TRAIL ING EDGE -1.400 ~1.480
e v ..,_.£425_ELFMENT LINF . 9,262 9,262
CHORDS
— . RDOT O {HING STR. 0.0) . .. _ 1z7.08 . . _16.200
TIPy (FQUIVALENT) 508 3.600
MEAN AERODYNAMIC i2.38 JTa%38
«25 MAC COORDINATES
e e e e .. X._{FROM BODY NOSE) . e e e BANB2 . 37.092
.Y (FROM BODY CL} 16.81 10,087
- e .. AIRFOIL SECTIGN. _. .. .. __ _ _ ——ee —
ROOT NAGA 001# 6'4
TIP NACA 0810-64 -
"TEXPOSED DATA
ARERA 519.9 223.156
SPAN (FQUIVALENT) 60.84 26,504
. ASPFCT RATIO 5,371 5.971
e YAPER . RATTIO . o e e Datd? . Oebd7 .
CHORDS
— - L RODY {WING STA. 0.0 . _ 14,38 _ 8.6286
TIP, {(EQUIVALENT) 65.00 3.608
: MEAN AFRODYNAMIC 10.77 e 461 ———
: «25 MAC COORDINATES
e e ... X._{FROM 80OD0DY NDSE) . - e e B2.89 . 37.732
Y (FROM BODY CL) 22.71 13.623
! OIMENSIONS OATATNFD EROM MODF| ORAWTNGS




L TABLEV .~
MODFL COMPONENT- HORIZONTAL TAIL (HB) .

GENERAL DESCRIPTICON- MSC ORBITER S-4, 0.05 SCALE

DRAHWING NUMBER~ ORBITFR~4 TEXAS A+M UNIV

DIMENSIONS ;
TOTAL DATA FULL SGALE _  MODEL —
————— (FT) (IN)
AREA 390.4 140.562
SPAN (EQUIVALENT) 42.75% 25.650
ASPECT RATIO 4.681 4.681
__TAPER RATIO 0.353  _Be353 .
DIFHEDRAL ANGLE,DEG , 0.000 8,000
_INCIDENCE ANGLELREG . 0,000 __ . __ . G.080. . __ __
SWEEP BACK ANGLE, DEG
LEADING EDGE 18,200 10,200
TRAILING EDGE -12,900 -12,900
.25 FLEMENT LINE e _2.962 2.962 o
CHORDS ’
ROOT (WING STA. 0.0) 13.58 _ 8,100 e
TIP, (EQUIVALENT) 4.77 2.860
MEAN AERODYNAMIC 9.83 5,900
«25 MAC COORDINATES
o X_(FROM BODY NOSE) o 113.09 67.855
Y (FROM BODY CL) 8.98 5.391
AIRFOIL SFCTION _
ROOT NACA 0012-64
1IP NACA 0812-6&
EXPOSED DATA
AREA 239,5 86.203
SPAN (FQUIVALENT) 30,42 18.2540
ASPECT RATID 3.864 3.864
TAPER RATIO Oe%3h 0et34
CHORDS
ROOT {(WING STA. 8.0) I 10.98 6587 . ..
TIP, (EQUIVALENT) : 4477 2.860
MEAN AFRODYNAMIC 8.28 4,971
.25 MAC COORDINATES .
X (FROM BODY NQSE) . . . -.-3113.39 68-031 .
Y (FROM BODY CL) . 7.663

DINENSIONS OBTAINED FROM MODEL DRAWINGS

?

3k




TABLE VI 1

MODEL COMPONENT- VERTICAL STABLIZER (V3)

GENFRAL DESCRIPTION-

MSC ORBITER S-4, 0.05 SCALE

DRAWING NUMBER=

ORBITER=-6 TEXAS A+M UNIV

DIMFNSIONS
e ___EXPOSED_DATA FULL SCALE | MODEL
---------- - (FT) (IN)
AREA ‘ 241.2 86.821
SPAN (EQUTVALENT) 15.42 9.250
ASPECT RATIO 0.986 0,986
.. TAPER RATIO S 0,470 . __0.470Q
DIEHEDRAL ANGLE, DEG 0,000 6,000
INCIDENCE ANGLESZDEG . . 0..000 __ D000 _ .
SWEEP BACK ANGLE, DEG
LEADING EDGE 45,000 45,000
TRAILING EDGE 14,997 14,997
14?5 FLEMENT LINE___ . . .. . _ 34,822 _ 34,822
CHORDS
ROOT (WING. STAe 0a0) . . ... _ _21.29 . 12.772
TIP, (FQUIVALENT) 10,00 6080
MEAN AFRODYNAMIC 16,33 9,798
.25 MAC COORDINATES ,
et e __X. (FROM_BODY NOSF) . _ ..__. e 106070 . 64.018
Z (FROM EXPOSED ROOT CHORD) 6.78 4,069

e .. AIRFOIL _SECTION . . ... ...
ROOT .
TIP

NACA 0012-64
NAGA 0012-54 .

" DIMENSIONS OBTAINED FROM MODEL DRAWINGS
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NOMENCLATURE

SADSAC
SYMBOL

ASPECT
REFB

CA

CAB
CAF

CDTOTL

.36

DE¥INITION

base areas mz, ftz, in2

speed of sound; m/sec, ft/sec

aspect ratio, b2/S
wing span or reference span; m, ft, in
wing chord; m, ft, in
wing mean aerodynamic chord or reference
chord; m, ft, in (see £_ . or refl)
_ ref
center of gravity
centfer of pressure

axial force coefficient, F A/ quef

see page Ub

forebody axial force coefficient, C A C A
* b

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



NOMENCLATURE { continued)

“SADSAC

SYMBOL

cp

CL
CBL
CSiJ
CWL
CLM
CLM
CPM

CN

3t

DEFINITION

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

1ift force coeflicient (stability or wind axis)
FL/ 9 Sref

rolling moment coefficient in body axis
system, Mx/q Sref b

rolling moment coefficient in the stability
axis system, Mx, S/q Sref b
rolling moment coefficient in the wind axis
system, Mx, W/q Sre ¢ b

pitching moment coefficient in the body axis
system, My/ d Sref £ ref
pitching moment coeifficient in the stability
axia system, C =

m,s m
pitching moment coeificient in the wind axis

system, My,w/q s £

ref “ret

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



SYMBOL

NOMENCLATURE (continued)

SADSAC

SYMBOL

CYN

CLN

CLN

CP

CcY

cC

38

DEFINITION

yawing moment coefficient in the body axis

system,, Mz/q Sre ¢ b

yawing moment coefficient in the stability
axis system, Cn s = Cn

yawing moment coefficient in the wind axis
system, M_ _/qS_ _b
%, W ref

pressure coefficient, (p-pw)/d

side force coefficient (body or staﬁility axis
system) , F y/q Sre{

side force coefficient (wind axis system),
Fy/ 4 Sref

axial force; N, 1lb
drag force in wind axis system; N, Ib
drag force in the stability axis sirstem; N, 1b

lift forcé ( stability or wind axis system); N, 1b

~ normal force; N, 1b



SYMBOL

ref

L/D

L/D

MRP

X, 8

' NOMENCLATURE ( continued)

SADSAC
SYMBOL

N/A
REFL

L/D

CL/CD

MACH
MRP
XMRP

YMRP

ZMRP

39

DEFINITION
side forece; N, 1b

normal to axial force ratio

reference length; m, ff, in (see c)

lift-to-drag ratio, C_/C_ (stability axis
L'"D

system)

lift-to-drag ratio, CL/ CD (wind axis system)

Mach number
abbreviation for moment reference point

abbreviation for moment reference point
on X-axisg

abbreviation for moment reference point
on y-axis
abbreviation for moment reference point
on Z-axis

rolling moment in the body axis system;
N-m, ft-1b

rolling moment in the stability axis system;
N~m, ft-ib



NOMENCLATURE ( continued)

‘SADSAC

SYMBOL SYMBOL DEFINITION

M W : rolling moment in the wind axis system;
%  N-m, ft-1b

M pitching moment in the body (or stability)
y axis system; N-m, fi-lb '

M pitching moment in the wind axis system;
v, ¥ N-m, ft-1b

M yawing moment in the body axis system;
z N-m, ft-1b

_M yawing moment in the wind axis system;
2y W N-m, ft-1b

p static pressure; N/m2; psi

P ] total pressure; N/m2; psi

Q(PSY) dynamic pressure; N/m2, psi, psf
Q(PSF) .

RN/L RN/L Reynold’s number per unit length; million/ft,

s wing area; m2, ft2

) REFS reference areas mz, £t2
ref

T - temperature; °K, °C, °R, °F

v ‘speed of vehicle relative to surrounding

atmosphere; -m/sec, ft/sec

ko



NOMENCLATURE (continued)

SADSAC
SYMBOL SYMBOL DEFINITION

0 pitch angle, angle of rotation about the hody
Y-axis, positive when the positive Z-axis is
rotated toward the positive X-axis; deg

¢ PHI ~ roll angle, angle of rotation about the body X-
axig, positive when the positive Y-axis is
rotated toward the positive Z-axis; deg

¥ PSI - yaw angle, angle of rotation about the body

Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; deg

b1



SYMBOL

<l

NOMENCLATURE (continued)

SADSAC
SYMBOL

ALPHA

BETA

DIHDRL

AILRON
ELVATR
RUDDER
FLAP

* TAB

42

DEFINITION

tail incidence positive when trailing edge
down, deg

velocity of vehicle relative to surrounding
atmosphere; m/see, ft/sec

angle of attack, angle between the projection
of the wind Xy,~axis on the body X, Z~-plane
and the body X-axis; deg

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

ratio of specific heats
wing dihedral angle; deg

control surface deflection angle; deg
positive deflections are:
aileron = left dileron trailing edge down
elevator - trailing edge down
rudder - trailing edge to the left
flap - trailing edge down ~
tab - trailing edge down with respect
to control surface

air density; K E'/m3, slugs/ft3



SUBSCRIPTS

¢ @®w B N 0 0 T P

ref

NOMENCLATURE (continued)

43

DEFINITION

aileron

base

canard

elevator or elevon

flap

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

freestream condition



ADDITIONS OR CHANGES TO SADSAC NOMENCIATURE

Symbols used in NASA-MSC .‘Peats S-VIII - Phase 1 which do not appear

in the Standard SADSAC Nomenclature,

o SADSAC
_ SYMBOL SYMBOL
g
iH
C CPRASE
Py, .
Sg SPOLER
Sf FLAPS

by

DEFINITION

horizontel tall incldence angle,
positive with trailing edge down,
degrees

base pressure coefficlent,
(]-?b = Poo)/q

perameter name to denote spoiler,.
configurstion and location, a
parameter valve of 1.5 means
spoiler 81 was positioned at 50%
of the wing chord, a psrameter
valve of 1.7 means spoiler S1 was
positioned at TO0% of the wing chord
(see Figures 8 & 9)

paraemeter name to denote flap
deflection angle and flap configu-
ration. A parameter wvalve of 150°
means the full exposed span flaps
were deflected 15° , a parameter
valve of 15.6 means the 60% ex-

.posed span flaps were deflected

15 (see Figure 10), a positive
deflection in trailing edge down.



TABULATED DATA LISTING

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

guently, ls availlable as an addendum to this report. The tabular listing is
made up in two sectlons:

(a) & brief summsry list of all data sets containing the identifier,
the descriptor, and the resident dependent varisables.

(b) the full 1list of all data sets containing all resident or
selected asrodynamic coefficients of the data .sets as well as
the sbove mentioned information.

The listing is currently sent on limited distribubtion to the following
orgenizations:

NASA AMES Mr. V. Stevens
MASA MSC Mr. R. Nelson

If coples of this listing are desired, please contact the above or the
cognizant SADSAC personnel who, for this data, is:

W. R, Morgen

Department 2780

Chrysler Corporation  Space Division
New Orieens, Ls. 70129

(50l4) 255-2304

k5



PLOTTED DATA
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_COMPONENT BUILOUP - LONGITUDINAL EFFECTIVENESS MSC S-VILI

%

T ¥

CN

NORMAL FORCE COEFFICIENT.

-_L__.-&—"‘_&

Z

-1.0

1.5

"2.8y5

CATA SET SYMEOL

(BG6G1L) [8]
{(RGE5TI) [m]
{RGEIIL } <
(RGELSS) a
{RGEGB35) -9
HACH

~ig

-5 o

ANGLE OF ATTACK.

CONFIGURATION CESCRIPTICN

H5C 5~8 PART
MSC $5-8 PART
M5C 5-8 FART
HSC 5-8 FART
HSC 5~8 PART

5,250

1
1
1
1
1

S~4 SHUTTLECRAFT BIW2V3HG
$=d4 SMUTTLECRAFT BIWAV3
S~4 SHUTTLECRAFT B1w2H6
S5-& SHUTTLECRAFT BiwZ

S-4 SHUTTLECRAFT BI

EETA
ELEVTR
HORIT

“io
ALPHA,

i5

BEGREES

FARAMETRIC VALUES

0,000
0.060
0.060

RUCCER
FLAFS

7,006
§.000

25

20 30
REFERENCE INFORMATION
REFS 2,30400 5Q.FT
REFL 0.6121 FEET
REFB 35,9946 FEET
XMRP 41,3964 INCH
YMRF a.u00g INCH
ZMRP 6.3960 INCH
SCALE 5 ,0000 FCT

PAGE 1



COMP

ONENT BUILDUP - L

GNGITUDIN

AL_EFFECTIVENESS MSC S-VIIT

.50 4

T

rm=r 1 ¥ L]

45

Lam o

bt

40

LI e g

=Tt

<30

CA

Laar e

.20

<15

.10

AXIAL FORCE COEFFICIENT,

Tttt

|

Lt}

00

| I

-.05

~rTr-T

Lt i1

=.10

T™rr-T

~.15

Lam 20 aa |

PRI

~8ys

CATA SET SYNBOKL

WEGEDLIL) O
(RGEGT73) 0O

(RGEIBL)

o
(=gen63) O
[N

{RGE585)

HACH

HSC 5-8
HsC 5-8
HSC 5-8
HSC S5-8
H5C §-8

g

ANGLE OF

CONFIGURATION DESCRIFTION

SHUTTLECRAFT BlWZV3H6
SHUTTLECRAFT BiwW2v3
SHUTTLECRAFT BiwWZHE
SHUTTLECRAFT B1W2
SHUTTLECRAFT Bl

15
DEGREES

FARAMETRIC YALUES
RUBDER
0.009  FLAPS

20 25

REFERENCE INFORMATEON
5@.FT

REFS 2.3000
REFL 0,6121
REFB 3,9946
YMRF 41,3960
YMEF 0.6060
ZHRF 6.39649
SCALE 5,0G480

PAGE

FEET
FEET
INCH
INCH

INCH
FCT

2

o
Q



2f;“ﬂl“lPﬁNENT BUILDUP - LONGITUDIN

AL_EFFECTIVENESS MSC S-VIII

CLM

PITCHING MOMENT COEFFICIENT,

T ¥ F 7T T T T T™—TT7T T T 7T T 4 J
X | A 4
] ﬁ - |
1.5 gzz:;;ﬂg\ ]
‘o #”/
] ,){// o i
| / B ]
0.3 e fjgﬁﬁfgf
o.0
~H.5
-1.0 ‘:-/
=1,5
! 1
-0 —a . + ——t PN PP - . s M
-15 -18 - 5 4] 5 10 15 pial 25 30
ANGLE OF ATTACK. ALPHA, DSGREES
DATA SET SYMBCL  CONFIGURATICN CESCRIFTICN PARAMETRIC VALUES REFERENCE INFORMATION
(RGEGL1Y O  MSC S-8 FART 1 S-4 SHUTTLECRAFT BLwW2V3HE BETA o001 RUDBER 0.000 REFS 2.34500 SQ.FT
{RGES79) a MS5C $-8 FART 1 S-4 SHUTTLECRAFT .BiwZv3 ELEVTR 6,000 FLAPS p.opg  REFL b.6121 FEET
{RGSO81) < MS5C S=8 PART 1 S=4 SHUTTLECRAFT BlWZHS ' [ REFE 3.93946 FEET
{7G6083) A  M5C $-8 FART 1 5-4 SHUTTLECRAFT B1w2 HORET . G.000 XMRFP 41.3960  INCH
(RGELBS5 ) b H5C S-8 FART 1 S-4 SHUTTLECRAFT B1 YMRF 0.94500 INCH
‘ ZHMRP 6.3960 II_‘{CH
HACH 0,250 SCALE 5.00040 PCT
PAGE 3




COMPONENT BUILOUP - LATERAL-DIRECTIONAL EFFECTIVENESS

T T ] T T

1.4

Loyt

o.8

cY

|

0.4

1.0 1.

.l

|

LATERAL FORCE COEFFICIENT.,

-0.6

Lot o1 b

-1.2

-1.4

" d N " M " L. "

SEPEEIN P PR S 4

1.6,

PATA SET SYHBOL

(RGGS1Z)
{RGE03O)
{RGEH82)
(RGETOL }
(RGEOEE)

-i5

CONFIGURATION CESCRIFTION

MSC S-8 PART § 5-4
MSC 5~8 FART 1 S5-4
M8C S-8 FART 1 S5~4
MSC 5-8 PART 1 §-4
M5C 5-8 FART 1 §-4

G.250

=5 0 ) 5
SIDE SLIP ANGLE. BETA, DEGREES

FARAMETRIC VALUES
0.370 RUDDER

io

SHUTTLECRAFT BIVEV3IHE
SHUTTLECRAFT BIWZV3
SHUTTLECRAFT EIWZHE
SHUTTLECRAFT BiwZ
SHUTTLECRAFT B1

ALFHA

10

15

]

20

REFERENCE INFORMATION

0,000

SCALE

PAGE

2.3000
0,612t
3.95946
4% .3960
a.000g
6,3960
50000

53.FT
FEET
FEET
INCH
INCH
INCH
FCT

4



COMPGNENT BUILDUP - LATERAL-DIRECTIONAL EFFECTIVENESS

28 T 7 1 T T
+15
- ‘ -
[an ] 3 -
0 - i
% 10
< 5 4
> 3 4
[ L .
()
m 3 _
r
.65
=z X Rk
p
O ! J
I—- N .
= —3
Let 0a e
O F i
L. I i
o L J
W i J
S
U _.os
— b B
Z -
Z .
= L |
5
= L ]
5 -.10
zZ - i .
= L .
=
> 3 L g
1 L i
—.15
" 15 -10 - 8 5 10 1s 20
SIDE SLIP ANGLE., BETA. DEGREES )
DATA SET SYMBOL  CONFIGURATION DESCRIFTION : FARAMETRIC VALUES REFERENCE IHFORMATI N
(R66012) O MSC S-8 FART 1 S5-4 SHUTTLECRAFT BIW2V3HE ALEHA 0,370 RUDDER  G.UO0 REFS 23066 Sa.FT
(RGE08G) O  MSC 5-8 PART 1 5-4 SHUTTLECRAFT BLWZV3 REFL g.6121  FEET
(RCEDBZ) ©  MSC 5-8 PART 1 S~4 SHUTTLECRAFT BiWEHG REFE 3.5946  FEET
(RCEOB4; B MSC 5-8 FART I S-4 SHUTTLECRAFT Bile XMRF 41.3965  INCH
(RCEOB6) B MSC 5-8 FART & S-4 SHUTTLECRAFT 81 YMRF U.5O00  INCH
ZMRF 6.3960  INCH
wacH 0.250 SCALE 5.0006  FCT
PAGE S
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ELEVATOR EFFECTIVENESS - POSITIVE DEFLECTIONS

T W B |

§ I N Y ]

CN

) N S ]

1L

| T W |

\

NORMAL FORCE COEFFICIENT,

L.t L L

R

5 10 i5 2d 25 30

o
ANGLE OF ATTACK. ALPHA. DEGREES
FARAMETRIC VALUES

5 ~10 -5

SYHECL ELEVTR REFERENCE INFORMATION

Q G500 MACH 0,250 BETA 3,606 REFS . 2.3000 SR.FT

.5 o o, = 5,605 REFL 0,6121 FEET
ju) 5.606 RUSDER 0,008 FLAFS rlsis} REFE 3.8546 EEET
o 15,660 HERIT 6.060 XMRP 41,3960 INCH
A 15,560 ;HEE u.gﬁﬁg INCH
-8 26 .4909 6,39¢! ENcH
oy 36,065 REFERENCE FILE SCALE 3.0084 FeT
MSC S-8 PART | S-4 SHUTTLECRAFT Biw2v3He (RGBO11) 06 MAR 71 PAGE



ELEVATOR EFFECTIVENESS - POSITIVE DEFLECTIONS

L) L ] F T F ] T T T T 1- T T + T T [ S 3L T T 1 L) ¥ T K
.45
F B
Ao 3
35 3
.30
L=y i -
3] r ]
— .25 ]
= o B 3
1] L 2
€ s
" IS N
L L
s : _4,_..———"'J 4 ]
t‘j’ F | e .
O 15 [ /&—d\ /— S < N
ta) : ) / &= B— = 3
o XA—L&—\ | —a— a— £
2.4 10 = S
D a rd /A-«—"‘"‘ 3
L - -No—-v -
> r N
= X / ]
iy |
;_/ ]
-..05 b -
b 3
~a10 | .
r q
E ]
-.15 .
g . e — e . NP e N . R S U
-5 =10 -5 o 5 10 15 20 25 30
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBO.  ELEVIR FARAMETRIC VALUES REFEREMCE INFORHATION
Q G.050  MACH 0.250  BETA 0,060 REFS 2.3000 3Q.FT
o 5.500 RUCDER G.GSG  FLAPS 5,000 FE 6121 FEET
o e et | 0.0 S
Py 15,000 ;ﬂRF a.ugzég ffém
N 26,060 RF .6.3 L INCH
o 30.560  REFERENCE FILE SCALE 5.a001 FeT
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CONFIGURATION DESCRIFTION
M5C 5-8 FT 1 S-4 SHUTTLECRAFT BlW2V3HG FLP= 0.0
HM5C 5-8 FT 1 S-4 SHUTTLECRAFT B1wW2V3IHEL FLF=15.0
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g.256

-5

3] 5

ANGLE OF ATTACK.,

Y
ALPHA.

BETA
ELEVIR

15

PARAMETRIC V3LUES

9.000 RUBDER
0,008 HORIT

NCGREES

20 25

REFERENCE INFORMATION

REFS, 2.3900
REFL G.6121
REFE 3.9946
AMRF 41,3960
YMRF 0.,0990
ZMR7 6.3966
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MSC S-8 PART 1 S-4 SHUTTLECRAFT B1IW2V3HG 06 MAR- 71 _PAGE 27



J},URI.Z[?N,TA.L STABILIZER EFFECTIVENESS
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—2.8is Z10 -5 o 5 10 15 20 25 30
ANGLE OF ATTACK. ALPFA. E:GREES
SYMBCA HOREY FARAMETRIC VALUES . KEFERENCE INFORMATION
fa) 0.66G  MACH G.250 6 .G FESFS 2. 3%5 8O.FT
0o - 2600 RUCDER 5,600  ELEVTR 5,000 REFL g.6121 FEET
o - 459 FLARS 0.095 e 41390 fhcn
A - 5,605 YMRP 0 GGG INCH
ZMRF 6.39640 INCH
REFERENCE FILE SCALE 5.0089 FeT
MSC S-8 PART 1 S5-4 SHUTTLECRAFT BIW2V3HE (RGBO11) 068 MAR 71 PAGE 28
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NORMAL FORCE COEFFICIENT,
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MSC S-8 PART 1 S-4 SHUTTLECRAFT B1WZ2V3HES

LONGITUDINAL SPOILER EFFECTIVENESS. X/C LOCATION OF 0.50
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-1 -5

0

ANGLE OF ATTACK,

FARAMETRIC VALUES

HMACH 0,250

REFERENCE FILE

BETA

G005

5 . . i0 — is ‘ 20 |. 25
ALPHA, DEGREES

REFERENCE INFORMATION

REF3 2.3000
REFL 0.6121

REFE 3.994¢

XHRF 41,3968

YMRF 8 .600a

ZMRF 6.3960

SCALE 5.00a0

(RG6083) 05 MAR 71 PAGE



LO

NGITUDINAL SPOILER EFFECTIVENESS, X/C LOCATION OF 0.50
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ANGLE O@F ATTACK, ALPHA, LiGREFS
SYMBIN.  SPOLER FARAMETRIC VALUES REFERENCE INFORMATION
o 1,560  MACH G5.250  EBETA G406 RECS £ . 30 SC.ET
o 2. 500 EEFL g.gxaz FEET
. F8 .9946 FEET
o 3,500 XHRE 41,3960 INCH
A 4,560 YHRF 5. GGG INCH
N 5. 560 ZMRP g.ggsn INCH
[0} 6.500  REFEREMCE FILE SCALE SOO00 FeT
MSC S5-8 PART 1 S-4 SHUTTLECRAFT BIW2V3HGS (RGB0S3) 05 MAR 71 PAGE 30



EpNQITUPIﬂAL

C LOCATION OF

SPOILER EFFECTIVENESS, X/
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ANGLE OF ATTACK., ALPHA. DtuREES
SYHBOL SPCLER PARAMETRIC VALUES REFERENCE FNFORMATION
o 1.5069 MACH 0,250 REFS 2.30ui S&.FT
o 2w el gmem R
.9 EET
< 3.500 XMEF 41,3960 INCH
Fa 4,505 YMEP F,0000 INCH
N 5,560 ZMRF 5.39gF INCH
[nY 6.568 REFERENCE FILE ScALE 50006 FeT
MSC 5-8B PART 1 S5-4 SHUTTLECRAFT BIW2V3HES (RGB0S3] 05 MAR 71 PAGE 31
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LATERAL FORCE COEFFICIENT,

SYHECL

oD

MSC S$-8 PART 1 S-4 SHUTTLECRAFT BI1W2V3HES
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LATERAL-DIRECTIONAL ‘SPOILER EFFECTIVENESS, X/C LOCATION OF 0.50
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REFERENCE INFORMATION
REFS 2.3066 5@, FT
REFL G.6121 FEET
REFB 3.9946 FEET
AMRF 41,3960 NCH
YMRF 0.0009 INCH
ZMRP 6.3360 IHCH
SCALE 5,009 FCT
05 MAR 71 PAGE 32



2IEATERA'L-.DIrREC]:I[?Nf}L SPOILER EFFECTIVENESS, X/C LOCATION OF 0,50
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SYMBIL  SPOLER FARAMETRIC VALUES REFERENCE INFORMATION
Q 1,500 HACH G,250 ALFHA 04,350 REFS 2, 30650 S8.FT
[m] 2,560 REFL 0.6181 FEET
s . REFB 3,9846 FEET
© 3,580 XMRE 41,3560 INCH
5 <. 500 - YHRE g.uuug INCH
N 5,500 ZMRP 3960 INCH
fn 6.5060 REFERENCE FILE SCALE 3.a050 et
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,LONGITUDINAL SPOILER EFFECTIVENESS, X/C LECATION GF 0.70

2.8
2.0
z
O 1.5
—
z
ud
ot
u
L
2y
0
O 6.5
ey
]
x
&
e
6.0
poul |
=<
=
x
S
Z 8.5

-1.0

—1.5

SYHECL

OO0

Newebond L

S W |

L1, 1 |

I T |

.1 .1 Lt

SFOLER

1,700
2,700
3,700
2,765
6,700

-5

T
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REFERENCE FILE

EETA
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MSC S-8 PART 1 S-4 SHUTTLECRAFT B1W2V3HBS

10
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en

e TR EE VO R

25 30
REFERENCE INFORMATION
REFS 2.50063 SQ.FT
REFL 0.8121 FEET
REFB 3.9948 FEET
XMRE 41,3964 INCH
YHRP 0.0065 INCH
ZHRF 6.3960 ENCH
SCALE 5.0000 FCT
05 MAR 71 PAGE 34



5!EGN[?‘IATU!]I‘N)\L'SIPU‘IITER EFFECTIVENESS, X/C LOCATION OF 0.70
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ANGLE OF ATTACK. ALPHA. DEBREES
SYMBCL  SEOLER FARAMETRIC VALUES REFERENCE TNFORMATECN
ol 1,756 MACH 0.250  BETA 0.000 REFS 2.3000 3Q.FT
e 2.700 REFL G,6121 FEET
3. 760 XEFB 3.9048 FEET
4 -75 XMRF 41,3965 INCH
A 4,756 tMRP 0.0u59 INCH
N 8,750 ZHRP 8.3960 INCH
REFERENCE FILE SCALE §.0000 PCT
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2%@N§ITUP{NAL SPOILER EFFECTIVENESS, X/C

LOCATION IF @;70;'
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ANGLE OF ATTACK. ALPHA, DLGUREES
SYMBOL  SPOLER PARAMETRIC VALUES REFERENCE INFORMATION
o 1,760 MACH 0.250  BETA G.855 REFS 2.5,.08 8R.FT
c =5 ocds A
+ F
< 3,705 XHRF 41.3966 INCH
a 4,700 YHRF "é -0uoo INCH
. 6.709 ZNRF . 398t INEH
REFERENCE FILE SCALE 5. 00068 FCT
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LATERAL-DIRECTIONAL SPOILER EFFECTIVENESS, X/C LOCATION OF 0.70
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g 3.700 XMRF 41 .3960 INCH
A 4,700 YMEE 0.0000 INCH
.8 6. 700 ZMRP 6.‘3_:9'6!3 INCH
REFERENCE FILE SCALE 5.5000 BCT
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LATERAL-DIRECTIONAL SPOILER EFFECTIVENESS, X/C LACATION OF 0.70
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SYHEOL  SPOAER FARAMETRIC VALUES REFERENCE INFORMATION
O 1.700  MaCH 0,250  ALFHA U,350 REFS 2.3uan SQ.FT
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REFERENCE FILE SCALE 5 et
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CN

' NORMAL FORCE COEFFICIENT.

HORIZONTAL TAIL DOWNWASH

3

-1.0
~-1.5 =
25 Tig s 5 15 T Ta 25 30
ANGLE OF ATTACK., ALPHA. 3SEGREES
CATA SET SYMBOL CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE 1NFORMATION
(AGGS11 ) o} HSC 5-8 FARTL 5-4 SHUTTLECRAFT BLWZV3HE o] BETA 0.004  RUBCER 7,003 REFS L300 SQ.FT
(AGSGBT ) [m} HMSC S$-8 FARTI 5-4 SHUTTLECRAFT BLV3HE 1] ELEVTR 0.6090  FLAFS [s Balsls] REFL gJ.6121 FEET
(AGEO8D) < MSC 5-8 FARTY 5-4 SHUTTLECRAFT Bivy3HE H6=-2 REFB 3.9946 FEET
{AGBGSL ) A HSC S-8 FART1 S—4 SHUTTLECRAFT BIV3HG HEe==& KMRF 41,3960 INCH
YMRP 0.00049 INCH
ZMiRF 86,3964 INCH
SCALE 5,84005 FCT

MACH 8,250

PAGE
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L DOWNKASH
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ANGLE OF ATTACK. ALFHA, oCEGRFES
DATA SET SYHBIL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE IMFORMATION
(AGES11) 0 MSC 5-8 FARTL §-4 SHUTTLECRAFT BLW2V3H6 He= O BETA G000  RUDDER 0.000  REFS Z.3090 5Q.FT
(AG6GB7) O  MSC 5-8 FART1 5-4 SHUTTLECRAFT B1V3H6 HE6= O ELEVTR 0,000 FLAFS 5,500 REFL 03,6121 FEET
(AGB589) & MSC 5-8 FART1 S5-4 SHUTTLECRAFT E1V3HE He==-2 REFB 3.9946 FEET
LAGEDS1) A HSC 5-8 FARTL S5-24 SHUTTLECRAFT E1V3HE HE=—6 XMRF 41,3960 INCH
YMRF 09,6600 INCR
ZHRF 6.3968  INCH
T I
HACH 0,250 SCALE 5,0D00 PCT
PAGE 40
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DATA SET SYMpil.  CONFIGURATICN DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
CAGEI1) O HSC 5-8 PARTL S-¢ SHU};TLECEAF; smgvana HE= O BETA 5.000° RUCDER 17000 REFS 5:;92; se.F7
(AGED873 {1 MSC 5-8 FARTI 5-4 SHUTTLECRAFT BLV3HG - 0 L 3.61 T
(2065897 &  HSC 5-8 FARTI S-4 SHUTTLECRAFT BIV3HE ELEVIR  0.006  FLAFS 0.000  CEre 3.9946  FEET
{266591) A  MSC 5-8 PART1 S-4 SHUTTLECRAFT BIV3HE XMRP 41,3960  INCH
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) I3
pscH 6.250 SCALE 5.0008  FCT
PAGE 41



APPENDIX A

COMPREHENSIVE PLOTTED DATA DISPLAY INDEX

NOTE:

See Page v for Consllideted Date Display Index



DATA PLOT INDEX

COMPONENT BUILOUP = LONGITUDINAL EFFECTIVENESS MSC S=-vIl]

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTEDS

RG6011 RG&O79 RGéps! RG&083 RG4085
‘ DEPENDENT INDEPENDENT PLOT PAGE
VARTARLF ~  yARJABIE  HEGINNING. / ENDING
CN AlLPHA 1 ]
CA ALPHA 2 2
—_ hd LM ALPHA 3 3
COMPONENT BUILDUP = LATERAL~DIRECTIONAL EFrECTIVENESS

DEPENDENT VARIJABLE vS INDEPENDENT VARJABLE, MULTIPLE DATASETS

DATASETS PLOTTEDS

RGO 2 RG4OBO RG&BZ RGgOBY RG60RS
DEPENDENT INDEPENDENT : PLOT PAGE
VARJABLE VARIABLE BEGINNING » EMDING

cYy - BETA 4 .

CYN ' BETA 5 5

ELEVATOR EFFECTIVENESS = POSITIVE DEFLECT QNS

DEPENDENT VARIABLE yS INDEPENDENT VARJABLE, PARAMETRIC STUDY

DATASETS PLOTTED!

RG&0Q) ) RG&O47 RGéQKRE RG4089 RG&043 RG&OT7
DEPENDENT INDEPENDENT PLOT PAGE .
VARIAB| & VARIABLE BEGINNING # ENDING
CN § ALPHA - 6 &
CA ALPHA 7 7
CLM ALPHA 8 8

A2



ELEVATOR EFFECTIVENESS « NEGATIVE DEFLECTIQNS

DEPENDENT VARIABLE yS INDEPENDENT VARJABLE, PARAMETR]IL STUDY

X DATASETS PLOTTEDS"

RG&40L RG&04S RGépgs3 RG&0S57 RG604! Raéoey
DEPENDENT INDEPENDENT PLOT PAGE
VARJARLE  ~ VARIABILE =~ BEGINNING / EnNDING
CN ' ALPHA 9 g
CA ALPHA 10 10
- - ChM ALPHA 4 e

*

RUDDER_EFFECTIVENESS

PEPENDENT VARIABLE vyS INDEPENDENT VARJABLE, PARAMETRIC STUDRY

DATASETS PLOTTEDS

RG&D] 2 RG6O1H RG&O16 RG&D18 RGA020
T DEPENDENT INDEPENDENT PLOT PAGE
YARLIABLE VARIABLE BE’_GINNING Z_ENDING
e cY. BETA 12 12
CYN BETA 13 13

L

FLAP EFFECTIVENESS, &0 PERCENT EXPOSED SPAN

DEPENDENT VARIABLE yS INDEPENDENT VARIABLE, PARAMETRIC STUDY

f

|

! .

[ DATASETS PLOTTED

RG&4G1 1 RG6027 RG&035
. DEPENDENT INDEPENDENT PLOT PAGE
| VARIABLE VARJABLE BEGINNING /2 ENDING
| N ALPHA 14 14 |
| CA, ALPHA ' 15 15 |
} cLM ALRHA 14 f-b :

A3



FLAP_EFFECTIVENESS, 40 PERCENT EXPOSED SPaN

DEPENDENT VARIABLE yS§ IFDEPENDENT VARJABLE, MULTIPLE DATASETS

DATASETS PLOTTEDS
SG6011 $G6025 SGégad 566037
DEPENDENT INDEPENDENT PLOT PAGE
VARIABLF VARTABLE BEGIMNING ¢ FNDING
CN - ALPHA 17 17
CA ,  ALPHA . 18 18
CLM ALPHA 19 19

FLAP EFFECTIVENESS, FULL EXPOSED SPAN
;

DEPENDENT VARIABLE yvS INDEPENDENT VARIABLE, PARAMEYR]IC STUDY

DATASETS PLOTTEDS

| .RG6B11 ° RG60ZI  RG6Qp2Y
' DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VAR[ABLg BEGINNING s ENMDING
N AL PHA 20 20
CA ALPHA 24 Z21
CLM ALPHA 22 22
FLAP EFFECTIVENESS, FULL EXP D SPAN

DEPENDENT VARIABLE vyS5 INDEPENDENT VARJABLE, MULTIPLE DATASETS
DATASETS PLOYYED:

sGse011l 5G46023 SGaepgai 564039
DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VARIABIE BEGINNING 2 ENDING
CN ALPHA 23 23
CA ALPHA 24 24 j
cLM ALRHA 25 25 .

yn



MoRIZONTAL STABILIZER EFFECTIVENESS
i

DEPENDENT VARIABLF yS JNDEPENDENT VARIABLE, PARAMETR{¢C STUDY

DATASETS PLOQTTED?

RG60OI RG4073 RG6075 RG6D77
o , DEPENDENT INDEPENDENT PLOT PAGE
VARIABLF VARTABLE BEGINNING / FNDING
CN ALPHA 26 24
CA ALPHA 27 27
CLM ALPHA i 28 28

3

© LONGJTUDINAL SPOJLER EFFECTIVENESS, X/C LocATION OF 0,50

DEPENDENT VARIABLE yS INDEPENDENT VARJABLE, PARAMETRIc STUDY

DATASETS PLOTTED}

RG6093 RGHD?7 RGé 0! RG6 )05 RG&INY RG&6L11
o DEPENDENT INDEPENDENT PLOT PAGE
_VARIABIE. VAR laBlg ~ BEGINNING ¢/ ENDING
CN ALPHA 29 29
CA ALPHA 30 3o
— CLM . ALRHA 3y "33

LATERAL»DIRECTIONAL SPOJLER EFFECTIVENESS, X/C LOCATION OF 0«50

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE, PARAMETRIC STUDY

DATASETS PLOTTED?

RGaOFH RG&098 RG&102 RGxlO& RGAH11D RG6112
DEPENDENT INDEPENRENT PLOT PAGE
VARIABLE VAR ABLE BFGINNING « ENDING
cY BETA . iz 3z
. CYN - BETA 33 33

A5



R

LONGITUDINAL SPOILER EFFECTJVENESS, X/C LocATIQON OF 0,70

DEPENDENY VARJABLE yS INDEPENDENT VARJAB RAMETRIC STUDY
DATASETS PLOTTED:
RG4095 RGANIY RG&1p3 RG4107 RG6113
DEPENDENT INDEPENDENT PLOT PAGE
VARIABLF VAR ABLF BFEGINNING 7 ENDING
9" AlLPHA 34 24
CA ALPHA k1] as
CLM Al-PHA 34 is

E

LATERAL-DIRECTIONAL SPOILER EFFECTIVENESS, X/C_LOCATION OF 0.70

DEPENDENT VARIABLE yS INDEPENDENT VARIABLE, PARAMEIRIC STULY
DATASETS PLOTTED} '
RG6096 RG&100 RG& |04 RG6 108 RG61 14,
DEPENDENT INDEPENDENT _ " PLOT PAGE
_VARIABLF VARJABLE  _ BEGINNING ¢ ENDING
cY ] BETA a7 37

CYN BETA 38 38

I3

HORIZONTAL TAIL DOWNWASH

DEPENDENT VARJABLE yS INDEPENDENT VARJABLE, MULTIPLE DATASETS

DATASETS PLOTTED:

AGé011 AG6087 AG608Y AGK091}
DEPENDENT INDEPENDENT PLOT PAGE
VARTABLE VARIABLE ... BEGINNING / ENDING .
CN __ALPHA 39 39
CA ALPHA 40 40
ClLM ALPHA 41 41

A6



