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PERFORMANCE, STATIC STABILITY, AND CONTROL
EFFECTIVENESS OF A PARAMETRIC SPACE

SHUTTLE LAUNCH VEHICLE

By Robert E. Buchholz and Mickey Gamble
SUMMARY

This test was run as a continuation of a prior investigation¥* of aero-
dynamic performance and static stability for a parametric space shuttle launch
vehicle. The purposes of this test were:

1. To obtain a more complete set of data in the transonic flight
region.

2. To investigate new H-O tank noseshapes and tank diameters.

3. To obtain control effectiveness data for the orbiter at O
degree incidence and with a smaller diameter H-0 tank,

L, To determine the effects of varying solid rocket motor-to-HO
tank gap size.

Experimental data were obtained for angles of attack from -10 to +10
degrees and for angles of sideslip from +10 to -10 degrees at Mach numbers
ranging from .6 to 4.96.

* (Published as SADSAC report DMS-DR-1256 )
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NOMENCLATURE

General .
SADSAC
SYMBOL DEFINITION -
speed of sound; m/sec, ft/sec
CP pressure coefficlent; (p; - Pw)/a
MACH Mach number; V/a
pressure; N/m?, psf
Q(NSM) dynariic preésure; 1/2sV2, N/m2, psf
Q(PsF)
RN/L unit Reynolds number; per m; per £t
velocity; m/sec, ft/sec
ALPHA angle of sttack, degrees
BETA . angle of sideslip, dégrees
PST angle of yaw, degrees
PHT angle of roll, degrees _
mass density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base srea; m2, £t2
BREF wing spen or reference span; m; ft
center of gravity
LREF reference length or wing mesn
aerodynamic chord; m, ft
SREF wing area or reference ares; m2, ft2
MRP moment reference point.
XMRP moment reference point on X axis
YMRP moment reference point on Y axis
ZMRP | "moment reference point on Z axis

base

local

static conditions
total conditions
free stresm



SADSAC
SYMBOL SYMBOL
Cn CN
Ca CA
Cy_ cY
Cap CAB
o)
Cpy CIM
Ch CcYN
Cq CBL

" NOMENCLATURE
(Continued)

Body-Axis System

DEFINITION
»

normal-force coefficient; EQEEElngTCG
q

axial-force coefficient; Eiiilsforce
q

side-force coefficient; Side gorce
q

base-force coefficient; EEEE_gorce
q
-Ap(Pp - Pw)/aS

forebody axial force coefficient; Cy - CAb

pitching-moment coefficient; Ritching moment
S

yeving-moment coefficient; Xezlegg%ggggz

rolling-moment coefficient; rolling moment

qSb



CNg

CLMy/CNy

NOMENCLATURE (Continued)

SADSAC
Symbol
CAALFO
CAFAFO
D (CLM)

D(CN)

DCLM/DCN

D(CY)
D(CYN)

D(CBL)

Definition

axial force coefficient at alpha equal
zero degrees

forebody axial force coefficient at alpha
equal zero degrees :
1
pitching moment coefficient slope, (alpha + 59);
per degree

normal force coefficient slope, (alpha + 5°);
per degree

longitudinal static stability slope, pitching
moment coefficient slope divided by the normal
force coefficient slope, D(CIM)/D{CN)

side force coefficient slope, (beta + 5°);
per degree

yawing moment coefficient slope; (beta + 5°);
per degree

rolling moment coefficient slope, (beta + 5°);
per degree



Symbol

Ys

NOMENCLATURE (Continued)

(Additions for MSFC Test 544X)

SADSAC
Symbol
XS
YS
ORBINC

GAMZ

PHIS

ELEVTR

RUDDER

Definition

longitudinal location of the nose of the solid
rocket motors relative to HO tank nose

lateral distance between solid rocket motors
and HO tank

orbiter incidence angle relative to HO tank
longitudinal Cj; positive when nose up; deg

SRM nozzle position relative to HO tank
longitudinal centerline

radial position of solid rocket motors relative
to the vertical plane, deg

control surface deflection angle; deg
positive deflections are:

elevator - trailing edge down

rudder - trailing edgé to the left



CONFIGURATIONS INVESTIGATED

The launch configuration consists of the double delta wing orbiter with
one large liquid hydrogen-oxygen tank (HO) and two solid rocket motors (SRM)
underslung beneath the orbiter (see Figure 2 ). Configuration components
investigated were:

Symbol
01 baseline orbiter with abort solid rocket mototrs
02 baseline orbiter without abort solid rocket motors
T1 346-in. diam. HO tank_with'22—deg nosecone
‘T3 346-in. diam. HO tank with 17?deg.nosecone
T8 . 346-in. diam. HO tank with Generalized nosegone 
T9 ' 312-in. diam. HO tank with 17-deg\nosec§né
T10 _ 346~in, diam. HO tank with modified Apollo nosecane
51 156-in. diam. solid rocket motor with 17-deg nosecone
S6 156~in. diam. solid rocket motor with 17-deg nosecone

without rocket nozzle

TEST .FACILLITY DESCRIPTION

The Marshall Space Flight Center 14'" x 14" Trisonic Wind Tunnel is an
intermittent blowdown tunnel which operates by high pressure air flowing
from storage to either vacuum or atmospheric conditions. A Mach number
range from .2 to 5.85 is covered by utilizing two interchangeable test
sections. The transonic section permits testing at Mach 0.20 through 2.50,
and the supersonic section permits testing at Mach 2.74 through 5.85. Mach
numbers between .2 and .9 are obtained by using a controllable diffuser.

The range from .95 to 1.3 is achieved through the use of plenum suction and
perforated walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by inter-
changeable sets of fixed contour nozzle blocks. Above Mach 2.50 a set of
fixed contour nozzle blocks are tilted and translated automatically to produce
any desired Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately -40°F
dew point and 500 psi. The compressor is a three-stage reciprocating unit
driven by a 1500 hp motor.



The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the air temperature can be controlled from

ambient to approximately 180°F. The air then passes through the test section
which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch sec-
tor that provides a total angle of attack range of 20° (+ 10°). Sting offset

and extensions are available for obtaining various maximum angles of attack
up to 90°.

MODEL DESCRIPTION

The model geometry is specified in Figs. 2 through 8 . The SRM boosters
and HO tanks are constructed of aluminum. The orbiter wing and body are
aluminum and the elevons, fins and rudder flares are 17-4 PH stainless steel.
The launch configuration has a complete build-up and parametric capability (SRM
and HO tank nose shape, body diameter, body length, SRM longitudinal and radial
location, HO tank vertical fin size, and orbiter incidence). In addition, the
orbiter control surfaces can be deflected to provide additional control for
the launch configuration. The launch vehicle SRM's and HO tanks were manufac-
tured at MSFC and the orbiter was manufactured at Lockheed-Huntsville. A1l
model components are available at the MSFC 14 x l4-inch Wind Tunnel facility.

DATA REDUCTION

All model forces and moments were resolved in the body axis system and
are presented in the form of non-dimensional coefficients. Model reference
dimensions used in the data reduction are:

Parameter Full Scale Model Scale
Reference Area (S, ¢) 3420.0 ft.2 7.880 in.2
(Wing Theoretical Area) -

Reference Length (Rref) 507.0 in. 2.028 in.
(M.A.C.)
Reference Span (byef) 1115.0 in. 4.460 in.

(Wing Span)
Moment Reference Point (MRP)

from base ' 840.0 in. 3.360 in.

above HO tank centerline 62.0 in. 0.248 in.



Base preésure coefficients were calculated using the following equations:

CAB, -CPB1 %EQ- (Orbiter base axial force coefficient)

ref

CABg = -CPB2 %9& (SRM base axial force coefficient)
ref

CABﬁO = -CPB3 AbHO (HO tank base axial force coefficient)

Sref
where: CPBl = (P, - ?w)/q
CPB2 = (P, - P=)/q
CPB3 = (Ppy, - Px)/q
(avg)

The following combinations of SRM and HO tank required the following base areas
to be used for axial force correctionms.

Configuration Abo(in.z) Abs(in.z) AbHO(in.Z)
T101S1 ' 0.732 0.306 1.504
T301S81 0.732 0.306 1.504
T801S1 0.732 0.306 1.504
T901S1 0.732 0.306 1.223
T1001S1 ' ' 0.732 0.306 1.504 '
T30186 0.732 0

.306 1.504



TABLE I

TEST CONDITIONS
TEST MSFC TWT 544X

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
| ——
.60 4.4 x 106/F¢. 3.91 100°
.80 5.3 x 106/F¢t. 5.94 100°
.90 5.6 x 106/Ft. 6.73 100°
1.00 5.8 x 106/F¢t. 7.40 100°
1.10 5.9 x 106/Ft. 7.94 100°
1.20 5.9 x 106/Ft. 8.30 100°
1.46 5.9 x 106/F¢t. 8.60 100°
1.96 6.8 x 106/F¢t. 9.91 , 100°
3.48 6.4 x 100/F¢. 6.86 : 140°
4,96 5.0 x 106/Ft. 3,07 14Q°
BALANCE UTILIZED: MSFC 232
COEFFICIENT
CAPACITY: _ ACCURACY : TOLERANCE: ¢ = g7
NF + 1.5 1bs. + .0207
SF "3‘2‘8'&5"‘-1 1bs. + .72 ibs ¥ .0136
AF 50 1lbs. + 25 1lbs + 0035
PM _400 ip-lbs, T 2.V in-Ibs. + 0099
™ 192 in-1bs + .96 in-lbs. + .0030
RM _ 100 in-lbs. F .50 in-lbs. + 0016
COMMENTS :

10




TABLE Il

TEST TWT S44x  DATA SET COLLATION SHEET
O PRETEST
, ' , - POSTTEST
Igg::;lgllsgk . CONFIGURATION ~  JSCHD- PARAMETERS /VALUES 22 MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
: ' SlBhd-ls-JieYshrums o J.e |5 Lol | {rsclia. 35 faaz] l;
| R7102a]T30157 Alo J o | oJoce o2z} ¢ J3aqzac fa 2441247 |22 ‘
oaof ¥ olA e Nasoleea |31e|31c]aee 547
0a(|73¢251 Alo s 495|555 |433 |sm ] 274
0Aaz 3 olaAa i 5 4a4|g54 )51l
0a3 Alo 30 Y S84 ss5Lld26 {202 o,
044 y ol a s $88 |88t vc/zme s
0as|ragist Ao L Ys711490/Ck2(485 [482]5p2
Q4¢ elA / b Jsuoldat |sa]49z (493 51%
097 Alo ol o ¢ §57¢]4as|513 1424487512
036 ¢la . 6 Js15]aeals T, |d4an]482]e17
oaalT3dzsl Ao s | s lgsq 1437 |z24lze3
/100 . oln s S570]s5%143) 325 Ze¢
1o1] L Al o¥-10 5 se3leeo | 4c0] 3992947
Joz) . Y & olA ] 5e2igu1{439]| 382307
103 T3h151 plo N LA SN A L A P O
_Jog] ' oln l v (1 ¢ Rec71475 |5esl420l4m1]50q .
165 alo fo 073 4 M4e3f4cz]ae0 461
106l | | ol a 023} 4 J4ealaces]|ace 4507
107 f ale g2z 4 Y472)a72 (a4 475
ol ¥ ol Ly Ly lylasl ¢4 b4m]a76l4eq] 408
o 7 13 19 25 31" 37 u3 49 -85 61 67 _ 757
leam . cn ey fEr  CYN  LAT CABL JCAEn cAZs (ORFE L /¢
COEFFICIENTS: e » A, sJIDvaR(l)lID?VAR(Z)INDV
,gc}‘:;DSLES N A N 6\‘, /4\.“4 7" .

om
Reprodua‘a;ib\‘er copy. Y-
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TEST T WT §44x

TABLE II (CONTINUED)

DATA SET COLLATION SHEET

O PRETEST
B"POSTTEST
Igg::;.l:?gx CONFIGURATION . JSCHD. PARAMETERS /VALUES l:? MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
~ . alBddeldrtae [Yolrns) 6| 5| 5 [/af i 421040, 11.96)3.6 |49, I _
R7/109{T 36151 Alo) o o Jooleesl 4 fagqlaen|ass - '
/10 ¢ olA Jaz3h 4 Ras0lasi 452
L) |r3dast Al o o 2 m -
112 ol a L) 2 427 392
113 Ao JA27f 2 42 56 4
114 olA Jdzeg 2 476 353
115 Alo 22°f 2 4z z7e
A ' oln vl 2 330 377
71738256 Alo 07§ 2 552|432
e Y olA . 2 $83 |43
19)Tr3d1 st alo z as7 4se
120 ¢ olA ( 2 458 459
12 1T8¢151 Rlo -.§ G §31<]21¢ 12171320319 314
rzz] alA 6 J226|z2s]324) 32 (322223
1231 5¢251 Alo < 446382 |360lice |30 &
129l 4 oln s ca5 | 355|386/ 3L7 |3e 5
125|r 10 @251 Alo s 445]353|361[3¢2]303
126 ¥ oln s 49¢ 1354257, 371270
120716 g 151 Al b §338]337 13360333 |2vg a3z
p zef el Ry r 1 v i 6 §327]222 |329ei32p 23 | n2s
7 2 13 19 25 31 37 43 49 55 61 67 7576
Cem . en  CY  CBL (YN AT CABI_ cABz cAB3 car ., . ol
COEFFICIENTS: —— 5 — —s={TDPVAR(1)| 1DPVAR (2){NDV
a or B Bl e g s ML AR
SCHEDULES . ,

MSFC - Form 263-2 (February 1972)
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- TABLE I1 (CONTINUED)

TEST TWTg4x DATA SET COLLATION SHEET
O PRETEST
, v v 3*POSTTEST
T T conricomion < [E0; [ PMSTRS O 0 | 361 R (ot ATTeA THIEHOE VAR
40 god s dio IV JRUNSE & | . a | o [ro] |12 lias | rGels.s liar
RI1125T% 151 JAlO3Q 1O |1Sloe) & §S3ais2s I53¢ 537|538 |53
: 130 v QlA b §533[s32 531530 §2a 520
131|746 dz 51 Alo 5 sdo0| 5431429 [3d¢lz0g
132y ) olA s 5411542 1423 | 147|298
133 H_ﬂ o 0.0 s 460, 15441421 1401 | 402
134} ¢ o) g 4571 545|422 1doo | 3
135179 1oL Alo G Jsotisorlsesleoslsodlces
136 °lA [ Clagl senldgaleae] o ldaas
137 Alo 30 I ksiz S 510
138 ol a 3 2| cie 515
139] 79 23 alo s g satl4iela o
140 olaj Y] 7Y 4 54061415 | 413 | 4:%
141 falojio]o 4 Sa®| 47 |409 |40
1421 ¥ ofAa 4 : S#} 419] 406 | 407
43]T4a¢151 Alo 3 1519 5.0 §2.1
144 0lA 3 518 517 516
48 Alo }-10 3 1524 523 o %2
1&¢ Y ol A 3 |Iss 522 527
(471 794251 Alo 4 ' 15514201404 283
IR’ olAl ) 4 ssol41a] 405 Lo
- 7 13 19 25 . 37 43 49 S5 61 67 757
eem  en ey 8L LYN . LAT . (CABL CABZ cABY (CAF 4. . /o
COEFFICLENTS: ————r——— 7 — —={IDPVAR(1)| IDPVAR(2){NDV
gc:;xagx.ss' gr A= cierdo Ju pund s : .
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TABLE II (CONTINUED)

TEST _JWT Z44x DATA SET COLLATION SHEET

O PRETEST
B"POSTTEST
DATA SET B NO. AT x
IDENtIoreg|  CONFIGURATION ~ JLSCHD P, RAhEETERS/VAIUES o MACH NUMBERS (OR ALTERNATF,_INDEPENDENT VARIABLE)
alBRe e, Jioly runsl & .5 | .o M WA BN V2 E xr]‘v.qz,
= e
R-“ 149 [1025] Alo (o) o |-.5 0253 2 256 Yea
R71 _i150| T1p251 olA Y o] O j1slof 2 258 G4
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1 7 . 13 19 25 31 37 43 49 55 61 67 75 76
it 00N iCY  €BL  CYN  CAT  (ABI  CABZ CAE3 CAF 4 \ P
‘CIENTS:
cosrr:cx N NN TR TE —=={IDPVAR(1)| IDPVAR (2)|NDV
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TABLE III

DIMENSIONAL DATA

Configgpation 01

Double Delta Winged Orbiter. Consists of the following components:

Bl
W4
Vil
Al
El
R1l

Dimensional Data for these components is shown on the following pages.

15



TABLE III (CONTINUED)

MODEL COMPONENT: BODY - R1

GENERAL DESCRIPTION: Bacic _ovbide, bod,
/

1AL lu..f(lr"n-w

Conopvy

L l/ Mo lr.)uln‘{(?r LV A L\O(A.f);l""-

/

DRAWING NUMBER:

ACTUAL MEASURED

]

MODEL SCALE

THEORETICAL
DIMENSIONS: FULL-SCALE MODEL_SCALE
LG )
Length 1315 in. 5.2600Mm.
Max. Width(P.L.Bey /8 208 /1201 287/ 680in .
Max. Depth 235 in. Gdoia.
Fineness Ratio G .22 6.2
Area
Max. Cross-Seqtional
Planform
Wetted | G250 4.2 14 .46in%
Base Projesdedd 3.y £ 732 it

16
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" TABLE III (CONTINUED)

MODEL COMPONENT: 24
GENERAL DESCRIPTION: Doeuble Delde Wlivs
| J
DRAWING NUMBER:
DIMENSIONS: THEORETICAL ACTUAL MEASURED
TOTAL DATA FULL-SCALE MODEL, SCALE  MODEL SCALE
‘ © (- 00%) -
Area

Planform Besic/6love
Wetted Qozc/&love
Span (equivalent)
Aspect Ratio Besic/Glove
Rate of Taper
Taper Ratio Besic/Clove

Toe-In Angle
Cant Angle

Trailing Edge
0.25 Element. Line
Chords:

Diehedral Angle, degrees
" Incidence Angle, degrees
Aerodynamic Twist, degrees

3420/ £t

28808 /2. 05T
A

- Sweep Back Angles, degrees
Leading Edge B«si+vGlove

452 /218 £3.¢ pove g ph b
1S A, §.40LD .
w8 /1.9 2-%/1.9
NI NN Q.22 /%10
2° Qe
L3 1.5°
as* /7258° 35°/7s?
-lg.¢” -19.¢°

2.5441.820,m.

Root &N,ing Sta. 0.0)3/6¢ 13472014,

Tip, (equivalent) 1471 in. D.565 in.
MAC Reasic ' L0 in. 2. 0L i,
Fus. Sta. of .25 MAC - -
g.P. of .25 MAC = -
L. of .25 MAC 217in. -
Airfoil Section Zl i e I L
, lTlgot_ DOOK-Ge 000% (S
- ~ Tip 0OQR-6¢ SOG ol
EXPOSED DATA Qoo Lt
Area Besic/Glove - [le.ﬂs‘ﬁgz,gcﬂ.‘ 2,.806/0315,42
Span, (equivalent) 453-Sin. L& i
Aspect Ratio - -
Taper Ratio - -
Chords .
Root Basic/Glove Qz,§.§7l401.14h\. 2501 /1.619 0.
;Ag 147 im. 0-S9%in-

Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

-

1T




TABLE III (CONTINUED)

MODEL COMPONENT: V1i

GENERAL DESCRIPTION: _Tou,im verlir 4 ) deily /D;mp\ﬁ,‘m_«. cre
Y

¢ &
si ng le _penel.)
DRAWING NUMBER:
DIMENSIONS : THEORETICAL ACTUAL MEASURED
TOTAL DATA FULL-SCALE MODEL SCALE MODEL SCALE
(o4
Area ,
Planform - -
Wetted 515 Ff4* L) iat
Span (equivalent) - -
Aspect Ratio - - {
Rate of Taper - - X
Taper Ratio - -
Diehedral Angle, degrees 1s° 152
Incidence Angle, degrees o2 a’
Aerodynamic Twist, degrees Q° 0?2
. Toe-In Angle c° ol
Cant Angle 15> 15°
Sweep Back Angles, degrees
Leading Edge 4s° $5°
Trailing Edge L0° 20°
0.25 Element Line : - -
Chords:
Root ?hng Sta. 0.0) -
Tlp, equivalent)

Fus Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC - -
Airfoil Section

Root -s.mg(].a <. 63/-7.'.‘) e l, ¢ 6o zo)
Tip - C Puedi o) s
[EXPOSED DATA _ sulbo/id) Shwediefeoer) —

Area 2s0fl 250 €4.*
Span, (equivalent) 280 in. 1240 in,
Aspect Ratio s .o
Taper Ratio 6aAys 0.5
-Chords .
- Root 130 im~ _D.910 ..
Tip . Rbin. 0.320in.
- MAC ‘ -~ . -
- Fus. Sta. of .25 MAC - -

W.P. of .25 MAC - =
B.L. of .25 MAC : - -

18
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_ TABLE III (CONTINUED)

Reprod
best av

e
ced {roCopy.

MODEL COMPONENT: BODY - A1

GENERAL DESCRIPTION: AOhort SRM ‘n“-j"._. Cove Cnlindeon with g

1

w8 bV gmale noso Chne Rocired nozzle fs oo 1287
el

‘ .
tone, . )\’,Q‘-E‘ Fufl"fhl. 16 D20 Sal mf){../fj scale ,:,y/ I

¢

$C;O l e

DRAWING NUMBER:

THEORETICAL ACTUAL MEASURED
DIMENSIONS: - ;FLI.L-SCALE MODEL SCALE  MODEL SCALE ~
: ' _ (-004) .

Length 342 im. V38 g,
Max. Width G2 im, LUR n, _
Max. Depth = -
Fineness Ratio 5.5 5.52 o
Area '

Max. Cross-Sectional 123442 ..Q.SIS?n.?'}

Planform - | -

Wetted : - -

Base _ ~

19



TABLE III (coNTINGED)

MODEL COMPONENT: &1

!
GENERAL DESCRIPTION: Wing elevon. Dimensions refer to a single panel,

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE
Area, ft2 | 371.3 £t.2 .855 in.?
Span (equivalent), inches - 399.0 in. 1,596 in. °
Inb'd equivalent chord, inches 204.0 in, 816 in
Outb'd equivalent chord, inches 64.0 in. 256 in
Ratio Elevator chord/horizontal

. tail chord
At Inb'd equiv. chord - -
At Outb'd equiv. chord - -
Sweep Back Angles, degrees
Leading Edge : Q.0 Q.0
Tailing Edge - __=19%6! -19%36"
Hingeline ' o.b 0.9
Area Moment (Normal to hinge line) £¢3 - -

20
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TABLE IIT (CONTINUED)

MODEL COMPONENT: R}

GENERAL DESCRIPTION: Rudder

DRAWING NUMBER:

DIMENSIONS:

Area, ft

Span (equivalent), inches
lnb'd'equiyalgnt chord, inches
Qutb‘d equivalent chord, inches

Ratio Rudder chord/horizontal
tail chord

At Inb'd equiv. chord °
At Outb'd equiv. chord'-
Sweep Back Angles, degrees
Leading,Edge
Tailing Edge
Hingeline |
Area Moment (Normal to hinge Yine) £¢3

- 21

FULL-SCALE

102.4 f£t.

233.3 in.

9Lk.5 in.
32.0 in.

2

MODEL_SCALE
.236 in.2
.933 in.
.378 in.

,128 in.

20° 34!

3036



Configuration 02

Double Delta Winged Orbiter.

Same as 0l except does not have abort
SRM's (Al).

ee



TABLE III (CONTINUED)

'MODEL COMPONENT: BODY - T4

GENERAL DESCRIPTION: H\"drosgh -~ OX\;lgppﬂ Taw le \.J;"’k ‘Z,?.o Y\Obﬂ.@h@.

DRAWING NUMBER:

THEORETICAL ACTUAL MEASURED

DIMENSIONS: FULL-SCALE MODEL SCALE MODEL SCALE
Length 1R76-780.. 7 .807in.
Max. Width L __34b in. 1.384 inm.
Max. Depth _- _ 3k i ' 1.384 in.
Fineness Ratio o §.9¢ __$.42
Area |

Max. Cr*oss-Sec_tior)aT Lse:s Fre |.Tod it

r

Planform .= -
Wetted ‘ - ' -
Base ) cs52.45 ft.° l.504 int

23 .



TABLE III (CONTINUED) . '

MODEL COMPONENT: BODY - T 3

GE“EML DESCRIPTION: H I‘L—/‘[‘”C'i‘iﬂ- 0\(\; Gg [al Tg\_ﬁ k W) ,. !;\ ’7‘ o Tohe |
N

DRAWING NUMBER:

THEORETICAL ACTUAL MEASURED

- DIMENSIONS: | FULL~SCALE MODEL SCALE  MODEL SCALE - -
Length | 203115 in., B.1270n
~ Max. Width 340G in. 1.284 7w,
Max. Depth 24 in, 1.384 7.
Fineness Ratio S.871 5.%7
Area . |
- Max. Cross-Sectional _¢ 8225 £+t 1.504 "
Planform | - =
Wetted - =
Base ©3zasfFt l.So&in.>

ok

MSFC - Fo 263-6 (Febr -~y 19T



* TABLE IIT (CONTINUED)

MODEL COMPONENT: BODY - 778

GENERAL DESCRIPTION: Ha,d,gsgn-gxa,%m Tivk with Gepernlrzed Nowo

Sha fitee

DRAWING NUMBER:

| THEORETICAL ACTUAL MEASURED
DIMENSIONS : FULL-SCALE MODEL SCALE  MODEL scaLE
Length . _ 1935 ih. 7,740 n .
Max. Width o 346 e 1.384 in-
Max. Depth' ' 34 . ‘ 1.354;;..
Fineness Ratio S.59§ 5.59
Area |
‘Max. Cross-Sectional _(:5293F42 1.S9¢ 12
Planform - - |
Wetted - - - .
Base . 0 s2SSAE LSodin?
25_

. MBFC’y Porm 26348 (Febrisry 197H) °



TABLE III (CONTINUED)

MODEL COMPONENT: BODY - T°5

GENERAL DESCRIPTION: 3/2”

H\rjdhc'j :A-C)x)jjcn—f—ank. with 17° pose Cone

DRAWING NUMBER:

DIMENSIONS :

Length

Max. Width

Max. Depth

Fineness Ratio

Area
Max. Cross-Sectional
Planform
Wetted

Base

MSFC - Form 263-6 (February 1972)

ACTUAL MEASURED

MODEL SCALE

THEORETICAL
FULL-SCALE MODEL SCALE
.13l&§ ln. 4314
312 in- 1.24Rim.
312w, 1.24% i
7.4¢ 7.4¢4
5 30,86 % .223in "
530.%.% 1.223in"

26



'TABLE III (CONTINUED)

MODEL COMPONENT: BODY - T /o

GENERAL DESCRIPTION: _plyslrracn=Ouuger Tank widh Modifre foill

/v

NGSQ‘ Crn &, .L | L4.-"/ [ C‘[:{'f,'azr‘. £ / I‘C"'I;’C.)" s e b

DRAWING NUMBER: .
THEQRETICAL ACTUAL MEASURED
DIMENSIONS: FULL-SCALE ~ MODEL SCALE MODEL SCALE
Length - 22N B.64%:n.
Max. Width _34Cin. _1.384 ;.
Max. Depth - 4G in. 1.3%4 7n.
Fineness Ratio .25
Area _
Max. Cross-Sectional (52.95£4% LSo&i. 2
Planform - — |
Wetted - -
Base 662.15/4."_‘ . I SO¢int

27
N

MSFC - Form 263-6 (February 1972)



TABLE III (CONTINUED)

MODEL COMPONENT:  BODY - Sl

GENERAL DESCRIPTION: _<ot1D ROCYET MOSTOp

DRAWING NUMBER:

THEORETICAL | ACTUAL MEASURED
DIMENSIONS : FULL-SCALE MODEL SCALE  MODEL SCALE ~

Length |.34'5 . 6972 in.
Max. Width 1St in. 0624 in,
Max. Depth 1Sk in. 0.6L4 i,
Fineness Ratio .1 1.0
Area

Max. Cross-Sectional 132.8 F3% 0.30Linlt

Planform - -

Wetted ' - -

Base C3e.s Fir 0.30bin."

28
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TABLE III (CONTINUED)

MODEL COMPONENT: BODY - Ol

GENERAL DESCRIPTION: =il ROCKFET  MATAT . ith oo~

DRAWING NUMBER:

DIMENSIONS :

Length
Max. Width
| Max. Depth

Fineness Ratio

Area
Max. Cross-Sectional
Planform |
Wetted

Base

ACTUAL MEASURED

MODEL SCALE

THEORETICAL
FULL-SCALE MODEL SCALE
171430, ¢.9772

1SG in. 0.62d A
—18L in- 0.bTdin,
n.9 n.1l
132.8 A2 Q3000 *

132.5 £ %

29




Figure

10
11

12

TABLE IV

INDEX OF MODEL FIGURES

Description
Axis System
Launch Vehicle
General Arrangement, Space Shuttle Orbiter
Baseline Solid Rocket Motor
346~Inch Diameter HO Tank with 17-Degree Nosecone
T8, 346-Inch HO Tank Nosecone
T9, 346-Inch Diameter HO Tank
T10, 346-Inch HO Tank Nosecone
Photograph of Configuration Tg9 03 Sj
Photograph of Configuration Tg O; Sj Tunnel Installation
Photograph of Configuration Tjg 0, §

Photograph of Configuration T10 02 S; Tunnel Installation

30

Page
33
3L
35
36
37
38
39
Lo
k1
Yo
43
Lk



"TABLE V

INDEX OF DATA FIGURES

PLOTTED
. COEFFICIENTS CONDITIONS

TITLE SCHEDULE VARYING PAGES

EFFECT OF HO TANK NOSE SHAPE (A) MACH 1-60

(B) CONFIGURATION 61-70

ORBINC
EFFECT OF HO TANK DIAMETER (A) MACH 71-130
(B) CONFIGURATION. 131-140
VARIATION OF SRM-HO TANK GAP (4) MACH 141-176
(B) YS 177-184
VARIATION OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK (A) MACH 185-244
(B) CONFIGURATION 243-254
ORBINC :

EFFECT OF SRM ROCKET NOZZLES NS MACH 255-278
(B) CONFIGURATION 279-282
EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE (a) MACH 283-342
(B) . ELEVTR 343-352
(c) CONFIGURATION 353-362
EFFECT OF ORBITER ELEVONS WITH 312 IN. HO TANK (A) MACH 363-404
. : (B) CONFIGURATION 405-411
(C) ELEVTR 412~418
EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIDENCE (A) MACH 419-478
®) CONFIGURATION 479-488
(B) RUDDER 489-498

31



TABLE V (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
EFFECT OF ORBITER RUDDER WITH 312 IN. HO TANK A) MACH 499-540
(D) CONFIGURATION 541-547
(B) RUDDER 548-554
EFFECT OF MACH NUMBER FOR VARYING HO TANK NOSE SHAPES (E) CONFIGURATION 555~559
(F ORBINC 560-562
EFFECT OF MACH NUMBER FOR VARYING HO TANK DIAMETER (E) CONFIGURATION 563-567
(F) 568-570

PLOTTED COEFFICIENTS SCHEDULE

(A)  CLM, CN, CA, CAF, CAB VERSUS ALPHA
CLM VERSUS CN

(B) CY, CYN, CBL VERSUS BETA

(©) CLM, CN, CA VERSUS BETA

(D)
(E)

(F)

CY, CYN, CBL VERSUS ALPHA

D(CLM), D(CN), DCLM/DCN, CAALFO,

CAFAFO VERSUS MACH

D(CY), D(CYN), D(CBL) VERSUS MACH

32



Notes:

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

2. For clarity, origins of wind and stability
axes iiave 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

33
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All dimensions in
inches (model scale)

34

1,260 -
— =
= -
¥ D—cg
HO L0.248
Tank
. 1.750 1.033_]
- 3.360

. Figure 2 - Launch Vehicle T3 346 Inch HO Tank




Note: All dimensions are model scale, inches

€, (sym)

(sym)
30° 7 1
Sta. 5.100
Trace 4035
Sta. 4.432 1

Trace

- Sta.
5.260

Fig.3 - General Arrangement, Space Shuttle Orbiter



Note: All dimensions in inches (mode! scale)

.024R

’/,17° ’////—.3323
)
624
i .963 ~ 6.012 o~

16%42¢
A |

'

.242
r\

—]

-

.600

.600

Ef_

Engine Nozzle

Fig. 4 - Baseline Solid Rocket Motor
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NOTE: All dimensions in inches .

{model scale)

048R
17°

1.384

Y

l————— 2.145

Fig.

>

-

5.952

5 - 346-Inch Diameter HO Tank with 17-Degree Nosecone
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15 R

Figure 6 -

Note:

25°

All dimensions in inches

R.

384

b

BT

T8 346 Inch HO Tank Nose Cone

<——

750,
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- 1.923 — ' 7.389

Dimensions are in Inches

Figure 7 - T9, 346 Inch Diameter HO Tank '
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Figure 8 - T10 346 Inch HO Tank Nose Cone
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Figure
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S&E—Aero—AE

MSFC TWT 544
AUG 4 1972 RUNS3® " |

CON FIG i
T.0,S 10
el
9 - Photograph of Configuration Tg 01 S; _ Ji

08-04-T72 Ve ERiEN 2




NASA-MSFC
S&E-Aero—AE

MSFC TWT 544
AUG 4 1972 RUN

CON FIG ."?' Y

T .0 S v
| S R |

08-04~=12




Figure 11 - Photograph of Configuration Ty O, Sl
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MSEC  TWT 544
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%‘i # i“.,!.l ik ; Figure 12 - Photograph of Configuration T3 Oy S; Tunnel Installation
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DATA FIGURES

Tabulations of the plotted data and corresponding
source data are available from SADSAC Operations.



EFFECT OF HO TANK NOSE SHAPE
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(B71089) g MSFC TWT 344X LAUNCH VEWICLE STUDIES T30181 0.000 0.023 0©0.000 0©.000 SREF 7.86800  S§Q.1IN.
(B71091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0,000 LREF «2.0280 1IN,
(871121) MSFC TWT 544X LAUNCH VEHICLE STUDIES T8O18% _-1.500 ©.023  ©0.000 0,000 BREF 44600 1IN,
871123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.300 0.023 0.000 ©0.000 XMRP 3.3600 1IN,
(871123) DATA NOT AVAILABLE FOR ALL CONDITIONS . -1.%00 0.023 0,000 0,000 YMRP 0.0000 1IN,
(ert127? [ MSFC TWT 544X LAUNCH VEHICLE STUDIES T100181 -1.500 ©0.023 0.000 0.000 2MRP 0.2480 1IN,
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[EFFECT OF HO TANK NOSE SHAPE
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(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS o.000  Q.,023 0,000 0,000 LREF 2.0280 1IN,
(ari21) MSFC TWT S44X LAUNCH VEHICLE STUDIES T8O1S1 -1,500. 0,023 0.000 0.000 BREF 4.4600 1IN,
(871123 DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0.023 0.000 0.000 XMRP 3.3600 IN,
(ar1123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0,000 0,000 YMRP 0.0000 1IN,
1127) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T1001S1 -1.500 0,023 0.000 0.000 ZMRP 0.2480 IN.
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EFFECT OF tH0 TANK NOSE SHAPE
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(871089) g MSFC- “TWT 544X LAUNCH VEHICLE STUDIES T30181 0,000 0,023 0.000 0.000 SREF 7.8600 SQ.IN,
te71091) DATA: NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 0,000 0,000 LREF 2,0280 IN.
(871121) MSFC- "TWT 344X LAUNCH VEHICLE STUDIES T801s1 -1,300 0,023 0.000 0,000 BREF 4.4600  IN..
. (8r1123) DATAL NOT AVALILABLE FOR ALL CONDITIONS -1,500 . 0,023 0.000 0,000 XMRP 3.3600 1IN,
- (B731123) DATAL NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 0,000 0.000 YMRP 0.,0000 1IN,
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EFFECT OF

HO TANK NOSE SHAPE
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(871009) 8 MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 0,000 SREF 7.8800 SQ.IN,
(871081 DATA NOT AVAILABLE FOR ALL CONDTITIONS 0.000 0,023 0,000 0.000 LREF 2.0280 "IN,
{8ri1121) MSFC TWT 544X LAUNCH VEHICLE STUDIES TeO181 -1.500 0,023 0.000 0.000 AREF 4,46800 IN,
(Bri123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 g,023 0,000 0,000 XMRP 33,3600 IN,
(Bri12s) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0.000 0.000 YMRP 0.0000 IN.
{(arvii127) D MSFC TWT 544X LAUNCH VEMICLE STUDIES T1001s% -1,.500 Q,023 0.000 0.000 ZMRP 0.2460 IN.
SCALE 0,0040 SCALE
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EFFECT OF WD TANK NOSE_SHAPE
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DATA SET 8YMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{871989) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0,000 0,023 0.000 0.000 SREF 7.8800 SQ.IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0.000 LREF 2,0260 N,
(871121 MSFC TWT 544X LAUNCH VEHICLE STUDIES T80181 -1,500 0,023 0,000 0,000 BREF 4,46800 IN,
{871123) ODATA NOT AVAILABLE FOR ALL COND!TIONS -1,500 0,023 0,000 0,000 XMRP 3,3600 IN,
(871123 DATA NOT AVAILABLE FOR ALL CONDITIONS -1,3500 ° 0,023 0.000 0,000 VYMRP 00,0000 IN,
1871127) D MSFC TWT 344X LAUNCH VEMICLE STUDIES T100181 -1.500 0,023 0,000 0,000 ZIMRP 00,2480 IN.
SCALE 00,0040 SGALE
MACH 1.10 PAGE
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EFFECT OF HO

TANK NOSE SHAPE
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(871089) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 0.000 0.000 S$REF 7.68800  SQ.IN.
(871091) MSFC TWT 344X LAUNCH VEHICLE STUDIES T302s1 0.000 0,023 0.000 0.000 LREF 2.0280 . IN.
(Br1121) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80181 -1.500 0,023 0.000 0.000 BREF 4.4600 1IN,
(Br1123) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80281 -1.,500 0.023 0.000 0.000 XMRP 3.3600 N,
(8r1123) MSFC TWT S44X LAUNCH VEMICLE STUDIES T100231 -1,500 0.023 0.000 0.000 YMRP 0.0000 1IN,
t871127) [\ MSFC TWT 544X LAUNCH VEHICLE STUDIES 7100181 -1,500 0,023 0.000 0.000 ZMRP 0.2480 1IN,
8CALE 0.0040  SCALE
MACH 1.20 PAGE 6



EFFECT OF HO TANK NOSE_SHAPE
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(8r1121) DATA NOT AVAILABLE FOR ALL CONDITIONS ~1,500 0,023 0.000 0.000 BREF 4.4600 IN,
(871123} MSFC TWY S44X LAUNCH VEHICLE STUDIES T602s1 -1,.300 0.023 0.000 0.000 XMRP 3.3600 1IN,
(87112989 MSPFC TWT 544X LAUNCH VEHICLE STUDIES T100231 -1,%00 0.023 0,000 0.000 YMRP 0.0000 - 1IN,
(871127) [) OATA NOT AVAILABLE FOR ALL CONDITIONS -1,300 0,023 0.000 0,000 2IMRP 0.2480 N,
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EFFECT OF HO TANK NOSE SHAPE
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z . i —_— :
¥ °F ——24 E@@ :
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e T ~10 -8 -8 -4 -2 [ ] 4 (] 10 12
ANGLE OF ATTACK. ALPHA. DEGREES
DATA 3ET,. 8YMBOL CONF IGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(871089} DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 0.000 0.000 SREF 7.8800 SQ,IN.
{871091) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 0,000 a,.000 LREF 2.0280 IN.
ter1121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,.500 0,023 0.000 0.000 BREF 4,4600 N,
(871123) MSFC TWT 344X LAUNCH VEHICLE STUDIES T80O2s1 -1,300 0,023 0,000 0,000 XMRP 3.3600 IN,
(B871123) MSFC TWT 844X LAUNCH VEHICLE STUDIES T1002S1 -1,.500 0,023 0.000 o.000 YMRP Q0.0000 IN,
(By1127) D DATA NOT AVAILABLE FOR ALL CONDITIONS -1,300 o.023 g.000 0.000 ZMRP 0.2480 IN,
i SCALE 0.0040 SCALE
MACH 1.95 PAGE 8



EFFECT OF HO TANK NOSE SHAPE
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I " N
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C :
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- . o A A A s A A A A V' 'l Fs A A A A A A A A A A A -t A A I A A A 4 A A A A . 7]
‘e18 =10 -8 -6 -4 -2 Q 4 4 [ [] 10 12
o ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMAT{ON
(871089) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 SREF 7.8800 SQ.IN,
(671091 ) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 0.000 0,023 0.000 0,000 LREF - 2,0280 IN.
(871121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.300 0,023 0,000 0,000 BREF ' 44,4600  IN.
(8r1123) - MSFC TWT S4eX LAUNCH VEHICLE STUDIES T6O231 -1.500 0.023 0,000 0,000 XMRP 3,3600 IN.
(8r1128) ' MSFC TWTY S44X LAUNCH VEHICLE STUDIES T1002s81 -1,.500 9.023 0,000 0.000 YMRP 0.0000 1IN,
(8731271 [) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,%00 0,023 0,000 0.000 ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE

MACH 3.48 - | | PAGE 9



EFFECT OF HO TANK NOSE SH

T™rTrYy

APE

L 4

]

TTVY

24

1t 19

™7 Ty

12008

TTYTYT

]

CLM

2 0 0 8

TV Y

LELILEL

LR

.1

TErTYy

-.1

>

LR

PITCHING MOMENT COEFFICIENT,

Tyryev

s 4 90

LI

-8

T )

LB BLER ]

A

DATA SET $THBO
(871089) g
(871091)
(8r1121)
(B71123) @
(871128)
teriizry

MACH

L

CONF TGURATION DESCRIPTION

DATA
MSFC
DATA
MSFC
MSFC
DATA

-4 -2 o

ANGLE OF ATTACK., ALPHA,

ORBINC

NOT AVAILABLE FOR ALW CONDITIONS 0,000
TWT 544X LAUNCH VEHIQLE STUDIES T302St 0,000
NOT AVAILABLE FOR ALW CONDITIONS ~-1,.300
TWT 544X LAUNCH VEHIQLE STUDIES T8O2S81 ~-1.300
TWT 544X LAUNCH VEITQLE STUDIES T1002St -1,500
NOT AVAILABLE FOR ALW CONDITIONS -1,500

4.96

Ys
Q0,023
0.023
0,023
0,023
0,023

4

DEGREES

ELEVTR
Q,.000
0,000
0,000
0.000
0,000
0,000

RUDDER
0,000
9,000
0,000
0,000
Q0,000
0.000

»
0

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZIMRP
SCALE

7.8800
2,0280
4.,4600
3,3600
Q,.0000
0.2480
90,0040

PAGE

SQ. 1IN,
IN,
IN,
IN,
IN,
tN.
SCALE

10



EFFECT 0F

HO TANK NOSE SHAPE

IERAR

TVrTY

I

YTy

TVTIY

1110

TYTY

[AEN}

TV Yy

Trv)

TETY

-Q.1

~0.3

TV 11

-0.4

Ty

NORMAL FORCE COEFFICIENT., CN

$
)
FQQ

LERLA

LAALAJ

LASS]

-1.0

YTrY

L 1.1

TrY

-1 .8

P Y PR WO 1 PR S PR i

-42 =10

-8 - @ - 4 -8

ANGLE OF ATTACK.

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(871089) M3SFC
(B71091) DATA
(871121} HSFC
(871123) DATA
(871128) DATA
tar1127) [} marc

MACH

TWT 844X LAUNCH VEHICLE STUDIES 730131
NOT AVAILABLE FOR ALL CONDITIONS

TWT 54.X LAUNCH VEHICLE STUDIES T8O131
NOT AVAILABLE FOR ALL CONDITIONS

NOT AVAILABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEHICLE STUDIES T100181%

.60 B

ORBINC
0.000
9,000

-1.300

=-1.300

-1,300

-1,500

ALPHA,

VS
g.023
0,023
0,023
0,023
g.023
0.023

DEGREES

ELEVTR
0,000
0,000
0,000
0.000
0,000
0,000

RUDDER
0,000
Q,000
0,000
0.000
0,000
Q,000

REFERENCE INFORMATION

SREF
LREF

BREF

XMRP
YMRP
IMRP
SCALE

7.8800
2.0260
. 4.4600
3,3600
0.0000
0,.2480
0,0040

PAGE

SQ. 1IN,
1N,
IN,
tN.
IN,
IN,
SCALE

11



QE'FFEC'T OF HO TANK NOSE SHAPE

TrTy
]

R

CN

NS

Yy

«0.1

\

\

\

~0.4

-0.¢

NORMAL FORCE COEFFICIENT,

-0.7

;  AnENARSARGARESAARRRAARARES A RARESAAAESS AARASRAAARALASE AL RAALE RAAAS ASAAL BALAL BRARAA RAAAS
5800

~0.9
-1.0 :
-1.1 -
1.2 A A i n i 4 A A A N A n A A i A A PR | i -t i A i i i 4 A n 4 A i i n P
t- -10 -8 -6 -4 -2 [ 2 4 [ ] s 10 L]
' ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(B71089) 8 MSFC TWT 844X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 0,000 SREF 7.8800 SQ.IN,
(B71091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 1IN,
(871121) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80181 -1.500 0.023 0.000 0,000 BREF 4.4800 1IN,
(871123) OATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0.023 0,000 0.000 XMRP 3.3600 IN,
{(8r1128) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 g.023 0,000 0.000 YMRP Q.0000 1IN,
t8r112r) [y MSFC TWT 544X LAUNCH VEHICLE STUDIES T100181 -1.500 0.023 0.000 0.000 2ZMRP 0.2480 1IN,
SCALE 0.0040 3CALE
MACH .80 PAGE 12

9



°EFFgcy'or yq’yANK,NOSE SHAPE

-

Ty

v v L] ¥ T LJ

202

TFTY

1249

AN

TTTY

1400

TTYY

1900

TV 0

Tyl

-0.1

Ty

-0.2

LA B AJ

-0.4

LARAJ

Ty

NORMAL FORCE COEFFICIENT. CN

LELALS ]

-0.7

ey

LA EAS

-Q.9

-1.0

-1.1

Trey

[

b A, dd A Y 'Y d d .

A

DATA SET SYMBOL

(871089)
(871091)

(Br1121)
(871123)
{871123)
(Bri12?)

MACH

-8 - -4 -8

ANGLE OF ATTACK,

CONF IGURATION DESCRIPTION

MSFC
DATA
MSFC
DATA
DATA
MSFC

TWT 544X LAUNCH VEMICLE STUDIES T30181
NOT AVAILABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEHICLE STUDIES Teo1si
NOT AVAILABLE FOR ALL CONDITIONS

NOT AVAILABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEMICLE STUDIES T1001S1

.90

ORBINC
0.000
0,000

~1.500

~1.300

~-41,300
=1,300

ALPHA,

s
0.023
0,023
0.023
Q.023
0.023
0.023

DEGREES

ELEVTR
0.000
0,000
0.000
0.000
0.000
0,000

RUDDER
0,000
Q0,000
0,000
Q9,000
Q,000
0.000

»
n

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

?.8800
2,0280
4,.,46800
3.3600
0,0000
0,2480
0,0040

PAGE

$Q. 1IN,
IN,
IN.
N,
IN,
IN.
SCALE

13



EFFEC

T OF

HO TANK NOSE_SHAPE

TYvY

r T

IEN |

\R B A

1141

\R B 21

108t

TrTY

CN

TV VT

-0.1

LARAR BBBA

TV T

~-0.4

LILLA

TTTY

NORMAL FORCE COEFFICIENT,

LR R

~Q.?

Tr vy

Trvy

-1.0

Tny

~1.1

-1.2

I S A S PR 'Y bk

Ad i

-12

Data SET SYMBOL

s
3

(B871089)
(871001
(871121)
(B71123)
(871125)
(871127)

!

MACH

8

MSFC
DATA
MSFC
DATA
DATA
MSFC

-8 -8 - 4

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

TWT 344x LAUNCH VEHICLE STUDIES
NOT AVAILABLE FOR ALL CONDITICNS
TWT 344X LAUNCH VEHICLE STUDIES
NOT AVAILABLE FOR ALL CONDITIONS
NOT AVAILABLE FOR ALL CONDITIONS
TWT 344x LAUNCH VEHICLE STUDIES

1.00

730181
T80181

T100181%

ORBINC
0,000
0,000

-1,3500

~-1.500

-1.300

~-1,.500

ALPHA,

Ys
0.023
0,023
0,023
0.023
0.023
0.023

DEGREES

ELEVTR
Q.000
0,000
0,000
0,000
0.000
0.000

RUDDER
0,000
0.000
9,000
0,000
0,000
G.000

-
»”

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800
2,0280
4.4800
3.3600
0.0000
0.2480
0.0040

PAGE

sa.tn.
N,
N,
IN.
N,
IN.
SCALE

14



EF

4

\Amas

FECT OF HO TANK NOSE SHAPE

TVTY

10438200

TrrY

1111

TvTre

TV Y

LA BRI

=0.1

TV1t

-0.2

SARA

I\

-0.3

LAJ
-l

-0.4

:

zi

NORMAL ‘FORCE COEFFICIENT. CN

-0.7

N

~1.0

-1.2
1 2.

DATA SET 3YMBOL

(B871089)
(871091)
(871121)
(871123)
(Br112%)
(871127)

LA

Ty

R B'1 PR ' 1 Ak b PR S 1 i

A

e

A

R

MACH

-8 -6 -4 -8

ANGLE OF ATTACK

CONF IGURATION DESCRIPTION

MSFC
OATA
MSFC
OATA
DATA
MSFC

TWT 344X LAUNCH VEHICLE STUDIES T30181
NOT AVAILABLE FOR ALL CONDITIONS

TWT S44X LAUNCH VEHICLE STUDIES T801S1
NOT AVAILABLE FOR ALL CONDITIONS

NOT AVATLABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEMICLE STUDIES T190181

1.10

ORB INC
0,000
0,000
-1.%00
-1,.300
~-1,500

-1,300

ALPHA,

Ys
0,023
0.023
0,023
0.023
0.023

DEGREES

ELEVTIR
0.000
0,000
0,000
0,000
0,000
0.000

RUDDER
Q,000
0.000
0.000
0,000
0.000
0,000

»
~

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

?.8800
2.0280
4.4600
3.3600
09,0000
Q,.2480
0,0040

PAGE

Sa.1IN.
N,
N,
IN.
N,
N,
3CALE

15



EFFE

T

CT O HO TANK NOSE SHAPE

™YYy

rryy

TYTY

LARE]

2030

7Y

CN

LA B AL

TV VY

-0,1

TV

-0.3

TTTT

-0.4

Ti177

LB ALAJ

-0.¢

NORMAL FORCE COEFFICIENT,

SR

LA R R

-0.8,

LARE]

\AmAl

-1.2

P B 1

Al A PE1
-

A P

[N

CATA SET 8V
(871089)
(871091
teri1121)
(8711239
(eri1123%)
(ertsz2y)

i
MACH

-
3
o

L

=10

CONF IGURATION DESCRIPTION

MSFC
MSFC
MSFC
MSFC
M3FC
MSFC

TWT 544X
TWT 344X
TWT 344X
TWT 544X
TWT Saax
TWY 344X

1.20

LAUNCH
LAUNCH
LAUNCH
LAUNCH
LAUNCH
LAUNCH

VEHICLE
VEHICLE
VEHICLE
VEHICLE
VEHICLE
VEHICLE

-4

ANGLE OF ATTACK.

STUDIES
STUDIES
STUDIES
STUDIES
STUDIES
STUDLES

730181
T30281
780181
180281
T100281
T100181

ORBINC
0,000
0.000

~-1.500

~1.500

-1.300

-1,500

ALPHA,

Ys
0,023
0,023

DEGREES

ELEVTR
0,000
0.000
0.000
0.000
0.000
0.000

RUDDER
0.000
0,000
0,000
0,000
0.000
0.000

-
"

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP

SCALE

7.8800
2.0280
4.,4800
3.3600
0.0000
0.2480
0.0040

PAGE

SQ.1IN,
N,
IN,
IN,
N,
IN.
SCALE

16



°.E’FF[-'ZC'T'OF HO TANK_NOSE SHAPE

o v L4 L v L] L4 L v L8 LA ¥ L L Bl L4 L L L4 L] [ e ¥ T T
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w C : -
S e f :
e e.ar -
o - :
W -0.3 F
|8 ] L .
E L. :
G 0.4 " :
- - <
< -as :
b 4 - 2
g .. :
> -o.e 3 -
-0.7 ‘4

~0.8 -

-0.9 [ _

3 :

C S

-1.0

- N

h' -]

L ]

- -l

1.3 F N

- -l

-‘ g PR | A A s A A A A A A A A Fe A A e A - A U A A A s A A 4 A A A A s A A A ]

*s1e -10 -0 -8 : -a -2 (] 4 [} [ 10 12

ANGLE OF ATTACK. ALPHA. DEGREES

OATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION

(B71089) - g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800  8Q.IN,
(871091 MSFC TWT 544X LAUNCM VEHICLE STUDIES T302s% 0,000 0.023 0.000 0.000 LREF 2.0280 ' 1IN,
(er1121) - DATA NOT AVAILABLE POR ALL CONDITICNS -1,500 0.023 0.000 0.000 BREF 4.4800 IN,
(8711231 MSFC TWT 544X LAUNCH VEHICLE STUDIES T80O231 -1.%00 0,023 0.000 0,000 XMRP - 3.3800 1IN,
(871123) MSFC TWT S44X LAUNCH VEHICLE STUDIES T100281 -1,%00 0,023 0.000 0.000 YMRP 0.0000  IN,
(871127) [) - DATA NOT AVAILABLE FOR ALL CONDITIONS _~-1,300 0,023 n,000 0.000 ZMRP 0.2480 1IN,

SCALE 90,0040 SCALE

MACH 1.46 PAGE 17



EFFECT OF HO TANK NOSE_ SHAPE

rry

TFr Ty

TrvY

\
B

YTTY

[N AN

CN

NN

TTTT

LA R RS

-0.1

L

LR

S RERI

TrTy

-0.4

W

TTTT

LELRLRJ

NORMAL FORCE COEFFICIENT,

-0.7

L L

LA BAS

-1.0

-1.1

TrvY

1.2

P N 1 Ao b 4 b i 2 i

DATA SET $YMBOL

{871089)
1871091)
(871121
(8r1123)
(BT1128)
(BT1127)

MACH

X

-8 -8 -4

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

DATA
MSFC
DATA
MSFC
MSFC
DATA

NOT AVAILABLE FOR ALL CONDITIONS
TWT S44X LAUNCH VEHICLE STUDIES
NOT AVAILABLE FOR ALL CONDITIGNS
TWT 544X LAUNCH VEHICLE STUDIES
TWT 544X LAUNCH VEHICLE STUDIES
NOT AVAILABLE FOR ALL CONDITIONS

1.85

730281

T80281
T100281

ORBINC
0.000
0,000

=-1.%00

-1.300

~1.300

~1,500

ALPHA,

Y8
o.023
0.023
0,023
Q.023
a.023
0,023

DEGREES

ELEVTR
0,000
Q0,000
a.000
Q.000
0.000
0,000

RUBDER
0.000
0,000
0,000
0,000
g,000
0,000

_..

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800
2.0280
4.4600
3.36800
0.0000
0.2480
0,0040

PAGE.

$G.IN.
IN.
IN.
IN,
IN,
N,
SCALE

18



Q.E,FF.E'C'T OF HO TANK NOSE SHAPE

Tr Y ryYYY

IEENERRNT

TErT
1001

TFIVvyvrovy

Ty
AR

o

.

»
-

TTrTY

T ¥
ve

~0.1

YTVY
[N

TrTY
e

Tr vy
TN

-0.4

LA BLE)
RN N)

LA RAS

a8 e

NORMAL FORCE COEFFICIENT. CN

LA A

AR

-0,7

LA}
AR

IAREE AREAI

-1.0

-1.1

A a4 PR S P S S PR S PR W Y P T Y PR S Y W PR W P T PO S
~1.8
-

12 -10 - -8 -8 -8 [) t 4 e . 10

ANGLE OF ATTACK. ALPHA, DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC YS ELEVTR RUDDER REFERENCE INFORMATION
(87.089) g OATA NOT AVAILABLE FOR ALL CONDITIONS ) 0.000 0,023 0,000 0,000 SREF 7.83%00 $Q. 1IN,
(871091) MSFC TWT 544X LAUNCH VEMICLE STUDIES T302s1. 0.000 0.023 0,000 0,000 LREF 2.0280 N,
(B8rii21) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0.000 0.000 BREF 4,4800 IN,
(B71123). @ MSFC TWT 544X LAUNCH VEHICLE STUDIES Teo2s1 -1.500 - 0.02) 0,000 0,000 XMRP 3.3600 tN,
(ari1128)’ MSFC TWT 544X LAUNCH VEMICLE STUDIES Ti100231 -1,.300 0,023 0.000 0,000 YMRP ¢.0000 IN.
tgritar) D DATA NOT AVAILABLE FOR ALL CONDITIONS ' -1,3500 g.023 0.000 0.000 ZMRP 0.2480 IN.

' SCALE 0.0040 SCALE

MACH 3.48 PAGE 19



EFFECT OF

HO TANK' NU'SE SHAPE

T Ty

L L) v L L

148

TTTY

TevTY

TVY T

sy 0y

TVYrY

LA R A

-0.1

LE BRI

1L

-0.3

XN

LE A A

-0.4

LA

RR

;;5"

LA

NORMAL FORCE COEFFICIENT, CN

LA

-0.7

LA

LEAA

-1.0

~1.1

TVY

-1.2

P S P S| d L ed It

12

OATA SET SYMBOL

(871089) '
(871091)
(B71121)
(871123)
(871123)
(8v1127)

MACH

g DATA
MSFC

DATA
MSFC
MSFC

0N oarta

-8 -8 -~ 4 -2

ANGLE OF ATTACK,

CONF IGURATION DESCRIPTION

NOT AVAILABLE FOR ALL CONDTITIONS

TWT 844X LAUNCH VEHICLE STUDIES T30281

NOT AVAILABLE FOR ALL CONDITIONS

TWT 844X LAUNCH VEHICLE STUDIES T802S1

TWT S44x LAUNCH VEHICLE STUDIES T100281
NOT AVAILABLE FOR ALL COND!TIONS

4.96

ORB INC
0,000
0,000

-1.%00
~-1,500

-1,500
-1.500

ALPHA., DEGREES

s ELEVTR RUDDER
0,023 9,000 0,000
0,023 0,000 0.000
0.023 Q,000 0.000
0,023 0,000 0.000
g.023 0.000 0.000
0.023 0.000 0.000

-
n

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800
2.0280
4,4600
3,3600
0,0000
0.2480
00,0040

PAGE

8Q.1IN,
IN.
N,
IN.
tN.
IN,
SCALE

20



EFFECT OF W0 TAMK NOSE SHAPE
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w ~ -
—
[8) .38
bt L. .
w - .
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Y] - . .
8 30 .
5 .
L L .
o [ .
x
© .2
u - .
- - , .
< - .
— .z ——g
> g T :
< L -
- -
.18
- .
.10
s .
.08 [—
L .
00 i —— R —— N —d e s N PR — ——
-1z -10 - -e -4 -2 d [ 4 . 10 T e
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION OESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) MSFC TWT 344X LAUNCH VEMICLE STUDIES T301s1 0.000 ©,023 0.000 0.000 SREr 7.8800  SQ.IN.
(871091) DATA NOT AVAILABLE FOR ALL CONOITIONS 0.000 0,023 0,000 0,000 LREF 2.0200 1IN,
(871121) MSFC TWT S44x LAUNCH VEHICLE STUDIES 7180181 -1,300 0,023 0.000 0,000 BREF 4.4600 1IN,
(871123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0.000 0,000 XMRP 3.3600 1IN,
871123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0,000 0,000 YMRP 0.0000 1IN,
(871127) () MSFC TWT 344X LAUNCH VEHICLE STUDIES T100181 -1,500 0,023 0.000 0,000 2ZMRP 0.2480 IN,
. _ : scaLe 0.0040  SCALE
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 ©0.000 0,000 SREF 7.8800  3Q.1N.
(871091 DATA NOT AVAILABLE FOR ALL CONDITIGNS 0.000 0,023 0,000 0,000 LREF 2.0280 1IN,
(871121) MSFC TWT 344X LAUNCH VEHICLE STUDIES T8O181 -1,500 0,023 0,000 0.000 B8REF 4.4600 |IN,
(8r1123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,%00 0,023 0.000 0,000 XMRP 3.3600 1IN,
(B71123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0,000 0,000 YMRP 0.000C 1IN,
(871127) [) MSPC TWT 544X LAUNCH VEHICLE STUDIES T1001s1 -1,500 0,023 0.000 0,000 ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
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i ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(B71089) MSFC TWT S44X LAUNCH VEMICLE STUDIES T30131 0,000 0,023 0,000 0.000 SREF 7.8800 SQ.IN,
(871091), DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0,000 LREF 2.0280 N,
(B71121 ) MSFC TWY 544X LAUNCH VEHICLE STUDIES 780131 -1.500 0.023 0,000 0.000 BREF 4.4800 IN,
(871123). DATA NOT AVAILABLE FOR ALL CONDITIONS ~-1,.500 0.023 0,000 0.000 XMRP 3.3600 1IN,
(8r1123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0,000 0.000 YMRP 90,0000 IN,
(BrL127) HSFC TWT S44x LAUNCH VEHICLE STUDIES T100131 -1,300 0.023 0,000 0.000 2ZMRP 0.2480 IN.
SCALE 0,0040 SCALE
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?;::022: SYMBOL “s::N:\I‘zlJ:::;O:A‘D”E‘SCRI:TION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
CH VEHICLE STUDIES T301S1 0.000 0.023 0.00C 0.000 SREF 7.8800 SQ. IN,
:::1091 ) OATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0.000 0.000 LREF 2.0280 l:. !
(87‘ 121) MSFC TWY 544X LAUNCH VEHICLE STUDIES TBO1S1 -1,300 a.,023 0.000 0,000 BREF 4.,46800 IN,
(a',l 123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.300 0,023 0.000 0,000 XMRP 3,3800 IN.
‘371 1258) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 g.023 0.000 0.000 YMRP 0.0000 IN.
1127) D HMSFC TWT 344X LAUNCH VEHICLE STUDIES T100181 -1,300 0.023 0.000 0.000 ZMRP 0,.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVIR  RUDDER REFEREIENCE INFORMATION

(B71089) ' MSFC TWT 544X LAUNCH VEHICLE STUDIES T30131 0.000 0,023 0,000 0,000 SREF 7.8800  SQ.IN.

(871091) ° DATA NOT AVAILABLE FOR ALL CONDITIONS ‘0,000 0,023 0,000 ©,000 LREF 2.0280 1IN,

(871121) MSFC TWT 344X LAUNCH VEMICLE STUDIES TeO1s1 -1.%00 0.023 0,000 0,000 BREF 4.4600 1IN,

(871123) ODATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 0,000 0,000 XMRP 3.3600 IN.

(871125) on;a NGT AVAILABLE FOR ALL CONDITIONS -1,500 ©0.023 0,000 0,000 VYMRP 0.0000 IN.

teri127) [} MSFC TWT 544X LAUNCH VEHICLE STUDIES T100181 -1,500 0.023 0,000 0,000 2ZMRP 0.24680  IN.
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UATA IET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION

(871089) 8 MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 0,000 0,000 SREF 7.86800  $Q.IN.

(87109%) MSFC TWT 844X LAUNCH VEHICLE STUDIES T30281 0,000 0,023 0.000 0.000 LREF 2.0280 IN;

(871121) . MSFC TWT 344X LAUNCH VEHICLE STUDIES T801S81 -1,500. Q.023 0.000 0,000 BREF 4.,4600 IN.

{Br1123) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80O281 -1.500 0.023 0.000 0,000 XMRP 3.3600 IN,

(Br1123%) MSFC TWT 344X LAUNCH VEHICLE STUDIES T1002s1 -1.300 0.023 a.000 G.000 YMRP 0.0000 IN.,

(Br1i127) . D MSFC TWT 344X LAUNCH VEHICLE STUDIES T100181 -1,500 0.023 0.000 0.000 ZMRP 0.2480 IN.

SCALE 0.0040  SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONPIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
({871089) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 Q0.000 0.000 SREF 7.8800 $Q.IN,
(871091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 0.000 0.000 LREF 2.0260 N,
(8r1121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0,000 0,000 BREF 4.4600 1IN,
(871123) MSFC TWT 544X LAUNCH VEHMICLE STUDIES T80231 -1,.500 0,023 0.000 4.000 XMRP 3.3800 iN.
(B671123) MSFC TWT 344X LAUNCH VEMICLE STUDIES T1002S1 -1,3500 0,023 0.000 0,000 YMRP 00,0000 IN.
(er1127) D ODATA NOT AVAILABLE FOR ALL CONDITIONS . -1,500 0,023 0.000 0,000 ZHMRP 00,2480 ™.
. ] ‘ SCALE 0.0040  SCALE
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' ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) DATA NOT AVAILABLE FOR ALL CONDITIONS Q.000 0,023 0.000 0.000 SREF 7.8800 SQ.IN.
(871091) MSFC TWT 544X LAUNCH VEWICLE STUDIES T30281 0,000 0,023 0,000 0,000 LREF 2.0280 IN.
(8rt1121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,.500 0.023 0.000 0.000 BREF 4.4600 IN.
(8r1123) MSFC TWT 344X LAUNCH VEHICLE STUDIES T2on2s1t -1,500 0.023 0.000 0,000 XMRP 3.3800 IN,
(8ri12s) . MSFC TWT 344X LAUNCH VEWICLE STUDIES T1002S1 -1.500 0,023 0.000 0,000 YMRP 0.0000 IN.
(871127) D DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 a.023 0,000 0,000 2ZMRP 0,2480 tN,
SCALE 0.0040 SCALE
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v ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(B871089) DATA NOT AVAILABLE FOR ALL CONDITIONS ) 0.000 0.023 0,000 0,000 SREFP 7.8800 3Q.1IN,
(871091) MSFC TWT 344X LAUNCH VENICLE STUDIES T302s1% 9,000 0,023 0,000 0,000 LREF 2.0280 IN.
(8731121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 a,000 0.000 BREF 4,4800 IN.
(8T1123) MSFC TWT S44X LAUNCH VEHICLE STUDIES T8O2s81 -1,%00 0,023 0.000 0,000 XMRP 3.3600 IN.
(873123%) MSFC TWT 344X LAUNCH VEHICLE STUDIES T10028% -1,300 0.023 0,000 0.000 YMRP 0.0000 1IN,
(871127) D DATA NOT AVAILILABLE POR ALL CONDITIONS -1,300 0.023 0.000 0.000 2MRP Q.2480 IN.
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MACH 3.48 PAGE 29



EFFECT OF HO TANK NOSE_SHAPE

AXIAL FORCE COEFFICIENT., CA

60 A ™77 T T LN | L2 B § L JBmn S | | S B | LANES Jas | T
o -
o -t
r Ny
.88 S
o -
.80
o -l
.48
.40
.38
- -
.30
.23
L .
X (<o :
1 — & :
20 |-
. L \k\k'ﬂ ¢ -
.18 ==
L .
.10
.08
5 o
b -l
922 -10 -8 -6 -4 -2 o 2 4 [ [} 10 Y
ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0.000 SREF 7.8800  SQ.IN,
(871091 MSFC TWT 344X LAUNCH VEHICLE STUDIES T302s1 0,000 0,023 Q0,000 0.000 LREF 2,0280 1IN,
teri121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 0.000 0,000 BREF 4.4800 IN,
(871123) MSFC TWT S44X LAUNCH VEHICLE STUDIES TBO231 -1,.500 0,023 0,000 0,000 XMRP 3.3600 N,
t871128) MSFC TWT S44X LAUNCH VEHICLE STUDIES T1002i1 -1,500 0.023 0,000 0.000 YMRP 0,0000 N,
t871127) () DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0.000 0,000 ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
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. ANGLE OF ATTACK. ALPHA, DEGREES :
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30131 - 0,000 0,023 0.000 ©.000 SREF 7.8800 SQ.IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0.000 ° LREF 2.0280 1IN,
(B?71121) MSFC TWT S44X LAUNCH VEMICLE STUDIES T160181 -1,500 0.023 0.000 ©.000. BREF 4.4600 1IN,
<B871123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 0.000 0.000 XMRP 3.3600 IN.
(871123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 ©0.023 0.000 ©0.000 YMRP 0.0000 1IN,
(8713273 [) MSFC TWT S44x LAUNCH VEWICLE STUDIES T10013% -1.500 0.023 0.000 0,000 ZMRP 0.2480 1IN,
scALE 0.0040  SCALE
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA BET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089) MSFC TWT 844X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 0.000 0,000 SREF ?.8800 SQ 1IN,
(O7109%1) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 0,000 0,000 LREF 2,0280 iN.
(871121) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80O181 -1.,300 0,023 0,000 0,000 BREF 4.4600 .
(871123 DATA NOT AVAILABLE FOR ALL CONDITIONS ~1,300 0,023 0,000 0,000 XMRP 3.3600 IN.
(8rti2s) DATA NOT AVAILABLE FOR ALL CONDITIONS ~1,500 0,023 0.000 3,000 YMRP Q.Q000 tN.
(ariszy)y D MSFC TWT 344X LAUNCH VEHICLE STUDIES 7100181 -1,300 0,023 0,000 0,000 ZMRP 0,2480 iN.
SCALE 00,0040 SCALE
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' ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET'SYMBOL CONFIGURATION DESCRIPTION ORBINC Y3 ELEVTR RUDDER  REFERENCE INFORMATION
(er1089) - MSFC TWT S44x LAUNCH VEWICLE STUDIES T301s1 . 0.000 ©0.023 0.000 0,000 SREF 7.8800  sa.IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 0.000 0.000 LREF 2.0200 1IN,
(8r1121) MSFC TWT 344X LAUNCH VEWICLE STUDIES T6O183 -1.500 . 0.023 0.000 0.000 BREF <.4800 N,
(871123) DATA NOT AVAILABLE FOR ALL CONDITIONS _+1.300 0.023 0.000 0,000 XMRP 3.3800 1IN,
(8r1123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 ©0.080 0.000 YMRP 0.0000 N,
(871127) [) MSFC TWT 544X LAUNCH VEMICLE STUDIES T1001s1 -1.500 0.023 0.000 0.000 ZMRP 0.2480 1IN,
' : . SCALE 0.0040  SCALE
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- MNGLE OF ATTACK. ALPHA. DEGREES
DATA SET avmaoL CONFISURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(Br1089) g MSFC TWT 544X LAUNCH VEMICLE STWDIES T301s1 0.000 Q0,023 0.000 0.000 SREF 7.8600 8Q.IN.
{B871091) DATA NOT AVAILABLE FOR ALL conIT[ONs 0,000 0.023 0,000 0,000 LREF 2.02a0 IN.
(871121 MIFC TWT 544X LAUNCH VEHMICLE STIUDIES T8O181 ~1,300 0.023 0.000 0,000 BREF 4.4800 IN.
(871123) DATA NOT AVAILABLE FOR ALL CONDIT TIONS -1.500 0,023 0,000 0,000 XMRP 3.3800 IN.
{8711253) ODATA NOT AVAILABLE FOR ALL CONDIT TIONS -1,300 0.023 0.000 0.000 YMRP 0.0000 IN,
(Br1i27) D MSFC TWT S44x LAUNCH VEHICLE STIUDIES T100181 -1.300 0.023 0.900 QG.,000 2ZMRP 0.2480 IN,
SCALE 0.0040 8CALE
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¢871127): [} DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0.023 0,000 0,000 2ZMRP 0.2480 1IN,
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(871089) g MSFC TWT 544X LAUNCK VEMICLE STUDIES 730181 0,000 0.023 0.000 0.000 SREF 7.8800  SQ.N.
(873091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0.000 0.000 LREF 2.0260  tN.
ter1121) MSFC TWT 544X LAUNCH VEHICLE STUDIES T601s1 -1,500 0.023 0.000 0,000 BREF 4.4800 1IN,
(871123) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0.000 0,000 XMRP 3.3600 1IN,
(B71125) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 0.000 0.000 YMRP 0.0000  IN.
tert127) [} MSPC TWT S34x LAUNCH VEMICLE STUDIES T1001s1 -1.500 0,023 0.000 0.000 2ZMRP 0.2480 N,
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(B71091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 a.000 0,000 LREF 2,0280 N,
{8r1121). MSFC TWY 344X LAUNCH VEHMICLE STUDIES T8O181 ~-1.300 0,023 0,000 0,000 BREF 4.4600 tN.
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(B871128%) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0,000 0.000 YMRP Q.0000 IN.
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44X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 0,000 SREF 7.8800  SQ.IN.
::::osn Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0,000 0,000 LREF 2.0280 1IN,
‘B":zn MSFC TWT 544X LAUNCH VEHICLE STUDIES TB8O181 -1,500 0,023 0.000 0.000 BREF 4,4600 IN,
(a"xz:) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0.000 0.000 XMRP 3.3600 IN.
(B":zs) DATA NOT AVAILABLE FOR ALL CONDITIONS ~-1.500 0,023 ©0.000 0.000 YMRP 0.0000 1IN,
1279 [} MSFC TWT 544X LAUNCH VEHICLE STUDIES T100181 ~1.500 0,023 0,000 0,000 ZMRP 0.2480 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION . ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g MSFC TWT 544X LAUNCH VEHICLETE STUDIES 730181 0.000 0.023 0.000 0.000 SREF 7.8800 ' sQ.IN.
(871091) DATA NOT AVAILABLE FOR ALL C-TONDITIONS 0,000 0,023 0.000 0,000 LREF 2,0280 | IN.
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(871123 DATA NOT AVAILABLE FOR ALL C-CONDITIONS -1,500 0,023 0,000 0.000 XMRP 3.3800 [N,
(B71123) DATA NOT AVAILABLE FOR ALL C TCONDITIONS . -1,300 0.023 0,000 0,000 YMRP 0,0000 IN.
(871127) [) MSFC TWT 544x LAUNCH VEMICLETE STUDIES T1001s1 -1.500 0,023 0.000 0.000 ZMRP 0,2480 1IN,
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(B71009) DATA NOT AVAILABLE FOR ALL CONDITIONS ' 0,000 0,023 0,000 0,000 SREF 7.6800 3Q.1IN.
(87109%) MSFC TWT 344X LAUNCH VEMICLE STUDIES T30281 0,000 0,023 0,000 0,000 LREF 2.0280 N,
(871121) DATA NOT AVAILABLE FOR ALL CONDITIONS : ~1,300 0.023 Q.000 0,000 BREF 4.4600 IN.
(B87T1123) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80231 -1.900 0.023 9,000 0.000 XxMRP 3.3600 tIN.
(Br1129) MSFC TWT 344X LAUNCH VEMICLE STUDIES 7100281 -1.500 0,023 0,000 0,000 YMRP 0.0000 IN.
(871127) D DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0.023 0.000 0.000 ZMRP 0,2480 IN.
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(871123) MSFC TWT 544X LAUNCH VEHICLE STUDIES T80231 -1,500 0.023 0.000 0.000 XMRP 3.3600 IN.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC v ELEVIR RUDDER  REFERENCE INFORMATION

(871089} DATA NOT AVAILABLE FOR ALL CONDTIONS 0.000 0.023 0.000 0.000 SREF 7.8800  sa.IN.

(871091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30231 0.000 0.023 0.000 0.000 LREF 2.0200 1IN,

(ar1121) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 0.000 ©0.000 .BREF 4.4800 (N,

(871123) MSFC TWT 344X LAUNCH VEHICLE STUDIES T80251 -1.500 0,023 0.000 ©0.000 XWRP 3.3600 1IN,

(B7112%) MSFC TWT 544X LAUNCH VEHICLE STUDIES 7100_231 -1,300 0.023 0,000 0.000 YMRP 00,0000 IN,

(671127) [) DATA NOT AVAILABLE FOR ALL CONDITIONS -1.300 0,023 0.000 0.000 ZMRP 0.2480 1IN,
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ANGLE OF ATTACK. ALPHA, DEGREES
CATA 3T S¥HEOL CONF IGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(B71089) 9 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0.000 SREF 7.8800 sQ.lin,
(B71091) MIFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0,000 g.023 0.000 Q0,C00 LREF 2,0280 IN.
(Bri1121) DATA NOT AVAILABLE FOR ALL CONDITIONS ~-1,500 0,023 0,000 0,000 BREF 4.4600 N,
(Brig23) MSFC TwWwY 544X LAUNCH VEHICLE STUDIES T802St -1.3500 0,023 0,000 0.000 XMRP 3.3600 IN,
(8r1128) MSFC TWT 344x LAUNCH VEHICLE STUDIES 7100281 -1.500 0.023 0.000 0,000 YMRP 0.0000 IN.
(37r1127) | D DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 0,023 a.000 0,000 2MRP 00,2400 IN.
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PITCHING MOMENT COEFFICIENT, CLM

CONF IGURATION DESCRIPTION

MSFC
DATA
MSFC
DATA
DATA
[} 144

TWT S44X LAUNCH VEHICLE STUDIES T30181
NOT AVAILABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEHICLE STUDIES ToO1s1
NOT AVAILABLE FOR ALL CONDITIONS

NOT AVAILABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEWMICLE STUDIES  T100181

.60

ORBINC
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~1,300
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Ys
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0,000
0,000
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0,000
0,000
0,000

-.4 -8 -.0

REFERENCE INFORMATION

SREF
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XMRP
YMRP
2ZMRP
SCALE
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089) 8 MSFC TWT 544X LAUNGCH VEHICLE STUDIES T30181 0.000 0.023 0,000 0.000 SREF 7.6800  $Q.IN,
{871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 0.000 0.000 LREF 2.0280 IN.
(871121) MSFC TWT 544X LAUNCH VEHICLE STUDIES T801S1 -1,%500 0,023 0.000 0,000 BREF 4.4500  IN.
{ersi123) DATA NOT AVAILABLE FOR ALL CONDITIONS ~-1.500 0,023 0.000 0.000 XMRP 3.3600 N,
(B71125%) DATA NOT AVAILABLE FOR ALL CONDITIONS -1,500 0,023 0,000 ©.000 YMRP 0.0000 IN.
(Bri1127) D MSFC TWT 344X LAUNCH VEHICLE STUDIES T100181 -1.500 0.023 0.000 a.0Q0 ZMRP 0.2480 IN.
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PITCHING MOMENT COEFFICIENT. CLM

CONF IGURATION DESCRIPTION

MsPC
DATA
MSFC
DATA
DATA
MSFC

S4ax LAUNCH VEMICLE STUDIES T301s81
AVAILABLE FOR ALL CONDITIONS

- 544X LAUNCH VEHICLE STUDIES Teoisi

AVATLABLE FOR ALL CONDITIONS
AVAILABLE FOR ALL CONDITIONS
S44X LAUNCH VEHICLE STUDIES T100181
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1SN DESCRIFTION ORBINC v8 ELEVTR  RUDDER REFERENCE INFORMATION
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DATA SET Qv conEroun

L CONFISURA
(BT1089) MSFC TWT S44X LAUNCH VEHICLE STUDIES T301s1 0,000 0.023 0,000 0,000 SREF 7.8800 SQ.IN,
(871091

g DATA NOT AVAILABLE FOR ALL QGONDITIONS 0,000 0,023 0.000 0.000 LREF 2,0280 1IN,
(8r1121) @

;4
i}
Q

MSFC TWY 544X LAUNCH VEHICLE STUDIES TEO181 . -1,.500 0.023 0,000 0,000 BREF 4,4600 IN,
(871123) DATA NOT AVAILABLE FOR ALL QONDITIONS -1,500 0.023 0,000 0.000 XMRP 3.3600 IN.
(871123) DATA NOT AVAILABLE FOR ALL QONDITIONS -1.3500 0.023 0.000 0,000 YMRP 0,0000 IN.
(8r1127) MSFC TWT 544X LAUNCH VEHICLE STUDIES T100181 -1,.500 0.023 0.000 0,000 2ZMRP 0.2480 IN.
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DATA NOT AVAILABLE FOR ALL CONDITIONS :
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DATA
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NOT AVAILABLE FOR ALL CONDITIONS
TWT 344X LAUNCH VEHICLE STUDIES T302s1
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DATA SET SYMBOL CONF IGURATION DESCRIPTION . ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(871089) DATA NOT AVAILABLE FOR ALL CONDITIONS Q.000 0,023 0,000 0,000 SREF 7.8800 SQ.1IN,
(B71091) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 Q.000 0,000 LREF 2,0200 1IN,
(8rti21) DATA NOY AVAILABLE FOR ALL CONDITIONS ~1,500 0,023 0,000 0,000 BREF 4,4600 N,
(B71123) MSFC TWT 344X LAUNCH VEWICLE STUDIES T802s1 -1,.500 0,023 0,000 0,000 XxMRP 3,3600 IN.
(B71123) MSFC TWT 544X LAUNCH VEHICLE STUDIES T100231 .~1,500 0,023 0,000 0,000 YMRP 09,0000 N,
(srii1e?) D DATA NOT AVALLABLE FOR ALL CONDITIONS - -1.500 0.023 0,000 0,000 2ZMRP . 0.2480 N,
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scaLe 0.0040  BCALE
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PITCHING MOMENT COEFFICIENT, CLM.

DATA SET SYMBOL = CONFIGURATION DESCRIPTION

(871089)
(87109%)
(871133)
te8r1133)

MACH

&

MSFC TWT 544X LAUNCH VEMICLE STUDIES 730181
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE POR ALL CONDITIONS

MSFC TWT 844X LAUNCH VEHICLE S?UDI!S 190181

1.10

ORBINC
0.000
Q,000
0.000
0.000

vs
0.023
0.023
0.023
0.023

ELEVTIR
0.000
0.000
0.000

RUDDER
0,000
0,000
0,000

-.3 -.4

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
IURP
SCALE

7.8600
2,0200
4,40600
3.36800
9,0000
0.2460
0,0040

PAGE
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T .8 .7 .8 .8 - .3 .2 .1 .0 -1 -2 -8 -4 -.8 -.8
PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION . ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) 9 MSFC TWT 544X LAUNCH VEMICLE STUDIES 730131 0.000 0,023 0,000 0,000 SREF 7.8800  3Q.1N.
(871091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 . 0.000 0,023 0,000 0,000 LREF 2.0280 1IN,
(871133) MSFC TWT S44X LAUNCH VEHICLE STUDIES T902st a.000 0,023 Q.000 0.000 BREF 4,.4800 IN.
(871 lSp ) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90181% 0.000 Q.023 0,000 0.000 XMRP 3,3600 IN,.
. YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0040 : SCALE
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DATA SET SYMBOL

{871069)
(B71091)
(B71133)
(B71133)

MACH

R
8

.. .7 .. .8 .. .3

3 o

PITCHING MOMENT COEFFICIENT. CLM

CONF IGURATION DESCRIPTION

DATA NOT AVAILABLE FOR ALL CONDITIONS

MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1
M3FC TWT 544X LAUNCH VEHICLE STUDIES T90231
DATA NOT AVAILABLE FOR ALL CONDITIONS

1.46

ORBINC
0,000
0,000
0,000
0.000

s
0.023
0.023
0.023
0.023

ELEVTR
0.000
0.000
0.000
0.000

RUDDER
0.000
0.000
0,000
0,000

i A A A 4
T

=-.4 -.8 -.8

'REPERENCE INFORMATION

SREF
LREF ~
BREF
XMRP
YMRP
IMNRP
SCALE

7.8800
2.0280 .

4.4800
3.3600
Q,0000
0.24680
0.0040

PAGE
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N,
IN.
scaLE
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(B71089) E? DATA NOT AVAILABLE FOR ALL CONDITIONS a.000 0.023 Q.000 0.000 SREF 7.6800 8Q.IN,
{871091) MSFC TWT 3544x LAUNCH VEHICLE STUDIES T302s1 0,000 0,023 0.000 0,000 LREF 2.0280 IN.
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T902St 0,000 0.023 g,000 0,000 BREF 4.4600 IN.
(871133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a.023 g,000 0.000 XMRP 3.3600 IN.
YMRP - 90,0000 IN.
IMRP 00,2480 .
SCALE 0.0040 SCALE
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DATA SET SYMBOL
© ¢(B871089)
(871091)
(871133)
(871133)

MACH

-8 ? 1) .8 4 3

CONFICURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT S44x LAUNCHM VEMICLE STUDIES T302s81
MSFC TWT 544X LAUNCH VEHICLE STUDIES T902s1
DATA NOT AVAILABLE FOR ALL CONDITIONS
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R I3

ORBINC
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G,000

' 0,000
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PITCHING MOMENT COEFFICIENT, CLM

ZLEVTIR
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RUDDER
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0.000
0.000
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Akl

-.3 -4 .8

SREF
LREF
BREF
XMRP
YMRP
TMRP
SCALE

PAGE
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4,4600
3.3600
00,0000
G.2460
0,.0040

REFERENCE INFORMATION
© ' 7.6600

8Q. 1IN,
N,
IN.
IN.
tIN,
IN.
3CALE
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC YS ELEVTR  RUDDER REFERENCE INFORMATTION
(87r10089) Eg DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 | 0.000 0.000 SREF 7.8800 3Q.1IN,
(B71091% ) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 0,000 0,023 0,000 0.000 LREF 2.0280 IN.
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9O2s81 0,000 0.023 0,000 0,000 BREF 4.4800 IN.
tBr113s)° DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0,000 XMRP 3.3800 IN.
’ YMRP 0.0000 IN,
ZMRP 0,2480 IN.
SCALE 00,0040 SCALE
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BETA

DATA 3ET sSYMBOL CONF IGURATION DESCRI#TION ’ ORBINC
(A710%0) Qg MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0,000
(A731092) DATA NOT AVAILABLE FOR ALL CONDITIONS " 0,000
(AT1134) DATA NOT AVAILABLE FOR ALL CONDITIONS ’ 0.000
(AT1138) MSFC TWT 344X LAUNCH VEHICLE STUDIES 190181 0,000

MACH .80

Y8
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0,023
9,023
0.023

ELEVTR

0.000
0.000
0,000
0,000

RUDDER

0,000
0.000
0.000
0,000

18

REFERENCE INFORMATION

SREFP
LREFP
BREF
XMRP
YMRP
2MRP
SCALE

7.8800
2,0280
4,4600
3.3600
0.0000
0.2400
G.0040

PAGE

SQ. 1IN,
IN.
IN,
tN.
tN.
N,
’CAL!

131



EFFECT OF HO TANK DIAVETER

o4

o ‘_M

LI §

Cy

-, 3

—.I

CYN

Uy

-12

-10 -8 -8 -4 -2

10 e

.0
.00

cBL

-,08

~.4C

-g?

SATA 3ET 3YMBOL

CA?1G90)
(A71002)
CA?1134)
C(A71136)

MACH

R
&

BETA

CONF ICURATION DESCRIPTION
MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 344X LAUNCH VEMICLE STUDIES T9O181

.80

ORBINC
0,000
0.000
0,000
0,000

ELEVTR
0.000
0.000
0.000
0,900

RUDDER
0.000
0.000
0,000
g.000

8 10 LY

REFERENCE INFORMATION

SREF
LREF
8REF
XMRP
YHRP
ZMRP
SCALE

7.8800 SQ.IN,
2.0280 IN,
4,4800 IN,
3.3600 IN,
0.0000 1IN,
0.2460 1IN,
0,00640  SCALE
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‘ BETA ,
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(AT1090) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0,000 0,023 0.000 0.000 SREF 7.8800 SQ.IN,
(A?71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 - 0,023 0.000 0.000 LREF 2,0280 IN.
(AT1134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0,000 0.000 BREF 4.4800 tIN.
CA?1138) MIFC TWT 544X LAUNCH VEHICLE STUDIES T90131 0.000 0,023 a.000 0,000 XMRP 3.3600 N,
' YMRP 0,0000 N,
ZMRP - 0.24080 IN.
SCALE 0,.0040 SCALE
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it ) ~10 -8 -8 -4 -2 [} 2 4 ] L} 10 12
BETA
DATA STV BVMBOL  CONFIGURATION DESCRIPTION ORBINC YS§ ELEVTR  RUDDER REFERENCE INFORMATION
CA71090) 8 MSFC TWT 344x LAUNCH VEHICLE STUDIES T301s1 0.000 0,023 0,000 0,000 SREF 7.8800  Sa.IN.
(A71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0,000 ©.000 LREF 2,0280  IN.
C(A71134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 BREF 4.,4800 1IN,
(A71133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T901S1 0.000 0,023 0,000 0,000 XMRP 3.3600  IN.
. YMRP 0.0000  IN.
ZMRP 0,2480 1IN,
SCALE 0.0040  SCALE
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. o . BETA | |
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION'
CAT1090 MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0,000 0,023 0.000 0,000 SREP ?.8800 3Q. 1IN,
CA71092 DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 0.000 0.000 LREF ?,.0280 IN,
(A71134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0,000 0,000 BREF ‘4,46800 IN,
(AT1138) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90181 0,000 0,023 0,000 0.000 XMRP 3.3600 N,
. YMRP 00,0000 IN.
ZMRP . 0,%4080 IN,
SCALE 0,0040 3CALE
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DATA SET sYMBOL CONF IGURATION DESCREIPTION

(471090, MSFC
(A71092) MSFC
(A71134) MSFC
(A7t136) MSFC

MACH

TWT7 544X LAUNCH VEHICLE STUDIES T301st
TWT 344X LAUNCH VEHICLE STUDIES T30281
TWT 344X LAUNCH VEHICLE STUDIES T90281
TWT 344X LAUNCH VEHICLE STUDIES T901s1

1.20

Ys
0.023
0.023
0.023
0,023

ELEVTR

0,000
0,000
0,000
0,000

RUDDER

0,000
0.000
0.000
0,Quo

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

PAGE
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4.4800
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00,0040
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DATA SET 8YMBOL
(A?71090)
(A71092)"
CA71134)
(A71136)

MACH

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT S44X LAUNCH VEHICLE STUDIES 730231
MSFC TWT 844X LAUNCH VEHICLE STUDIES T90281
DATA NOT AVAILABLE FOR ALL CONDITIONS

1.46

BETA

ORBINC Y8
0,000 0,023
0,000 0.023

TLEVTR
0.000
0.000
0.000
0,000

RUDDER REFERENCE INFORMATION

0.000 SREF
0,000 LREF
0.000 ' BREF
0,000 XMRP
YHRE
IHRP
sCALE

7.8600 ' 8Q.IN.
2.0260 1IN,
4.4600 1IN,
3.3800 1IN,
0.0000 IN.
0.2480 IN,
0.0040  3CALE
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DATA SET sYMBoOL CONFIGURATION DESCRIPTION ORBINC ¥v8 ELEVTR  RUDDER REFERENCE INFORMATION
(A71090) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0,000 0,000 SREF 7.8600 SQ.IN.
(A71092) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302si 0,000 0.023 0,000 0,000 LREF 2.0280 IN,
(A71134) MSFC TWT 344X LAUNCH VEHICLE STUDIES 790251 0.000 0,023 0.000 0.000 BREF 4.4800 IN,
(AT1136) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 g.023 0,000 0.000 XMRP 3.3600 IN.
YMRP G.0000 N,
2ZMRP Q.2400 IN,
SCALE 0.0040 SCALE
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' DATA SET SYMBOL
CAT1000) Q
(A71092)
(AP1134)
(AT1136)

MACH

BETA

CONF IGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHICLE STUDIES 730281
MSFC TWT 544X LAUNCH VEMICLE STUDIES T902s1
DATA NOT AVAILABLE FOR ALL CONDITIONS

3.48

ORBINC

Ys
0.023
0.023
g.023
o.023

CLEVTR
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0.000
0.000
0,000 -

RUDDER
Q0,000
0,000
Q0,000
0.000

REFERENCE INFORMATION

SREF
LREFP
BREF

-XMRP

YMRP
ZMRP
SCALE

7.6800
. ¢,0280
4.4600
3,3600
0,0000
0.24080
0.0040
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DATA SET SYMBOL  CONFIGURATIGON DESCRIPTION ORBINC ¥8 - ELEVTR RUDDER REFERENCE INFORMATION
(A71090) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS : 0.000 0,023 0.000 0.000 SREF 7.8800  Sa.IN.
(A71092) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 0.000 0.023 0.000 0.000 LREF 2.0280  IN.
CA71134) MSFC TWT 544X LAUNCH VEMICLE STUDIES T902St 0.000 0.023 0.000 0.000 BREF 4.4800 TN,
(AT1136) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0©.023 0.000 0.000 XMRP 3.3600 1IN,
. YMRP 0.0000  IN.
2ZMRP 0.2480  1IN.
SCALE 0.0040  SCALE
MACH 4.96 ’
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- VARIATION
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‘ ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBGL  CONFIGURATICH DESCRIPTIOH : GRBINC  Y§ ELEVTR  RUDDER REFERENCE TNFORMATION
(er10a9) g MSFC TWT 544X LAUNCH VEHICLE STUBIES T341S1 ' 0.9099 a.023 0.000 0.000  SREF 7.8800  Sa.IN,
(27110%) MSFC TWT S44X LAUNCH VEHICLE STUDIES T341S1 0.000 0.073 0.000 0.000 LREF 2.0230  IN,
(271197) M3FC TWT $44X LAUNCH VEHICLE STUDIES 734181 0.090 0.123 0.9ag9 0.000 BREF 4.4600 [N,
571199 MSFC TWT 544X LAUNCH VEHICLE STUDIES T341S1 0.000 0.223 0.000 0,000  XMRP 3.3600 1IN,
' L YMRP 0.0000 ™,
ZMRP 0.2480 N,
SCALE 0.0049  SCALE
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URIATION OF SR

M - HO TANK GAP
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ANGLE OGF ATTACK. ALPHA. DEGREES
DATA SET SYMEOL COMFIGURATION BESCRIPTICON CREINC Ys ELEVTR RUDDER REFERENCE INFORMATUION
(8710891 8 MSFC TwT S4a4Xx LAUNCH WEHICLE STUDIES T301S1 0.000 0,023 0.090 0.000 SREF 7.8%800 Sa.1H.,
(871105) MSFC TWT 544X LAUNCH ‘{EHICLE STUDIES T3G01St 0,009 0.973 0,000 g.a9n0 LREF 2.02390 1%,
tEB71107) M3FC TWT 544X LAUNCH VEHICLE STUDIES T301St 9.090 0,123 9.900 2.009 EBREF 4.4600 TN,
(E7t109) MSFC TWT 544X LAUNCH VERICLE STUDIES T301S1 0.900 0,223 09.000 2,000 XMRF 3.3600 N,
YMRP G.0009 In.
ZMRP . 0.2480 1IN,
. SCALE a.,9040 SCALE
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JARIATION OF SRY.
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOCL CON'!GURA.TIQN DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(871049) g MSPC TWT S44X LAUNCH VEMICLE STUDIES T301S1. 0.000 0.023 0.000 0,000 SREF 7.80600  Sa.1N.
ter1108) MSFC TWT 544X LAUNCH VEHICLE ‘STUDIES T30181 0.000 0,073 0.000 0.000 LREF 2.0280 N,
(er1107) MSFC TWT 544X LAUNCH VEWICLE STUDIES T3018% 0.000 0.123 0,000 0.000 BREF 4.4800 'IN.
(871109) MSFC TWT 544X LAUNCH VEWICLE STUDIES T30O1s1 0.000 0,223 ©.000 0,000 XMRP 3.3600 IN.
. . YMRP 0.0000 IN,
IMRP 0.2480 N,
sCALL 0.0040 SCALE
MACH .90
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ON OF SRM - HO TANK GAP
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(871089
(Br1108)
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{(87r1109)
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ANGLE OF ATTACK.,

CONFIGURATION DESCRIPTION

MSFC TWT 544X LAUNCH
MSFC TWT 534X LAUNCH
MSFC TWT 544X LAUNCH
MSFC TWT S4ax LAUNCH

.60

VEHICLE STUDIES
VEHICLE STUDIES
VEHICLE STUDIES
VEHICLE STUDIES

T30181
Tiotst
730181
TIONSY

ORBINC
g.000
0.000
0.000
a.000

ALPHA,

Ys ELEVTR
0.023 0.000
0.073 0.000
0.123 0.000
0.223 0.000

DEGREES

RUDDER
0.000
0.000
Q.000
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3
n

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YHMRP
IMRP
SCALE

7.8800
2.0280
4.4600
3.3600
0.0000
0.2460
0.0040
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DATA SET SYMBOL
(871089)
(871103}
(BY1107)
{(871109)

MACH

CONFIGURATION DESCRIPTION
MSFC TWT 344X LAUNCH
MSFC TWT S44X LAUNCH
MSFC TWT S4aaXx LAUNCH
MSFC TWT S44X LAUNCH

.80

VEHICLE STUDIES
VEHICLE STUDIES
VEHICLE STUDIES
VEHICLE STUDIES

- -8 o N 4

ANGLE OF ATTACK. ALPHA. DEGREES

ORBINC Y8 ELEVTR
' 0,000 0.023 0.000
0.000 0.073
. 0.000 0,123
0.000 0,223 0.000
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RUDDER
0.000
0.000
9.000

>
3
9

REFERENCE INFORMATION

SREF
LREF
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XMRP
YMRP -
IMRP
SCALE

7.8800
2.0280
4.4600
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0.2480
0.0040
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VARIAT ION OF SRM -
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DATA SET SYMBOL

(B71089)
(Br1108)"
(Er11n7)
(Br1199)

MACH

R
8

-8 -8 -4

ANGLE QF

CONFIGURATION DESCRIPTION

MSFC
MSFC
MSFC
MSFC

TWT 344X LAUNCH VEHICLE STUDIES
TWT 344X LAUNCH VEHICLE STUDLES
TWT 544X LAUNCH VEHICLE STUDIES
TWT 344X LAUNCH VEMICLE STUDIES

.30

730181
T30181
T301s1
T30181

ATTACK.

ORBINC
g.000
0.000
0.000
a.000

ALPHA. DC

LA T 1wy

Ys
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0.073
0,123
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c
~

RUDDER
0.000
0.000
0.000
0.000

-
]

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP

SCALE

?7.8800
2.0280
4.4800
3,.3600
0.0000
0,.2480
g.0040
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- VARIATION OF SRM -

HU TANK GAP
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION CRBINC  YS ELEVIR  RUDDER REFERENCE INFORMATION
(871089) MSFC TWT 544X LAUNCH VEWICLE STUDIES T3015% 0.000- 0,023 0.000 0,000 SREF 7.6800  SQ.IN.
(8711039 MSPC TWT 544X LAUNCH VEWICLE STUDIES T301S1 0.000 0.073 0.000 . 0.000 LREF 2.0280 IN,
(871107 MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0,123 0.000 0,000 BREF 4.4600 IN.
(871109 ) MSFC TWT 344X LAUNCH VEMICLE STUDIES T301S1 0.000 0.223 0,000 0,000 XMAP 3.3600 1IN
' YHRP 0.0000 IN.
P 0.2480 1IN,
SCALE 0.0040  SCALE
MACH .60 PAGE 147



VARIATION OF SR - HO TANK GAP
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ANGLE OF ATTACK., ALPHA. DEGREES
CATA SET STYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g MSFC TWY 544X LAUNCH VEHICLE STUDIES T301S1 0,000 0.023 0.000 Q.000 SREF 7.8800. 'SA.IN,
(Br1109%) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301St 0.000 0.073 0.000 Q.000 LREF 2.0280 IN,
tBr1107) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301St 0.000 0.123 0,000 0,000 BREF 4,4600 IN.
(871109 MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 g9.000 0.223 0.000 Q.000 XMRP 3.3800 N,
YMRP 0,0000 N,
ZMRP 00,2480 IN,
SCALE 0.0040 SCALE
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- VARIATION OF SRM - HO TANK GAP
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ANGLE OF ATTACK., ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ! - QRBINC s CELEVTR aoub!ﬂ REFERENCE INFORMATION
(B71089) 8 MSFC TWT S44x LAUNCH VEHWICLE STUDLIES T30tS1 0.000 0.023 0.000 0.000 SREF 7.6600 SQ.tN,
© (B71103) MSFC TWT 344X LAUNCH VEHICLE STUDIES . T30181 0.000 0.073 0,000 3,000 LREF . . 2,0280 N,
(871107) ' MSFC TWT 344X LAUNCH VEHICLE STUDIES T3018t 0.000 0.123 Q.000 0.000 BREF 4,4800 N,
(271199) MSFC TWT 384X LAUNCH VEMICLE STUDIES T3O181 0.000 0.223 0.000 0.000 XMRP 3,3600 IN.
YMRP 9.0000 IN.
IMRP 0.2480 N,
SCALE 0.0040 SCALE
MACH .90
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~ VARIATION OF SRM - HO TANK GAP
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{871089) 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T301 s1 0,000 Q.023 0.000 0.000 SREF r.8800 8Q.1IN.
(B7110%) MSFC TWT 844X LAUNCH VEHICLE STUDIES T3o1 81 Q.000 0.073 0.000 0.000 LREF 2.02s80 IN,
(ert11a7) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301 s1 0,000 0.123 0,000 0.000 BREF 4.,4800 IN.
(Br1109) MSFC TWT 344X LAUNCH VEHICLE STUDLES T3IOts1 © 0,000 0,223 0.000 0.000 XMRP 3,.3600 IN.
YMRP 0.0a00 N,
) ZMRP 0.2480 N,
SCALE 0.0040 SCALE
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VARIATION OF SRM - HO
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) ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC VS ELEVTR RUDDER ° REFERENCE INFORMATION
(871089 ) MSFC TWT S44X LAUNCH VEHICLE STUDIES 730181 . 0,000 0.023 0.000 0.000 SREF 7.8800 3$Q.1N,
(e871108) MSFC TWT S44Xx LAUNCH VEHICLE STUDIES T301s81 0.000 0.073 0.000 0.000 LREF 2.0280 1IN,
(871107) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.123 0.000 0.000 BREF 4.4800 ‘1IN,
(871109) MSFC TWT S44Xx LAUNCH VEHICLE STUDIES T301S1 0.000 = 0,223 0.000 0.000 XMRP 3.3600 1IN,
. : : YMRP 0.0000 N,
IMRP 0.2400 (N,
SCALE 0.0040 SCALE
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VARIATION OF SR'Pj- HO TANK GAP
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ANGLE OF ATTACK, ALPHA, DEGREES
D.
‘;::D::: ‘SY"QBO'- Ms;gN:L:UI;::;Ot DESCRIZTION TRBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
; AUNCH VEHICLE STUDIES T301st 0,000 0.023 0.000 0.000 SREF 7.8800
::;uos) MSFC TWT 844X LAUNCH VEHICLE STUDIES T301st 0.000 0.073 0.000 0.000 L:EF z:g:eu §::m.
(g,'""’ 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 0.123 0.000 0.000 BREF 4.4600 N,
1109) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301St 0.000 0.223 0.000 0,000 XMRP 3.3600 IN,
YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0040  SCALE
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TION OF SRM - HO TANK GAP

R B e I e 2o Mot e et

H
3
i
H
i
!

L a4
i

Tr

T

(871089) g

(871103)

anen 8
MACH

-10

MSFC
MSFC
MSFC
MSFC

TWY Sa4aXx
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ANGLE OF ATTACK. ALPHA. DEGREES

CONFIGURATION DESCRIPTION

VEMICLE STUDIES
VEHICLE STUDIES
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REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
INRP
SCALE

PAGE

7.8600
2.0280
4.4800
3.3e00
90,0000
0.24080
0,0040

1N,
scALE

153



VARIATION OF SRM - HO TANK GAP
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(871103) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 0.000 0.073 0.000 0.000 LREF 2.0260 1IN,
t871107) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 0.000 0.123 0.000 0.000 BREF 64,4600 1IN,
(871109} MSFC TWT S44X LAUNCH VEMICLE STUDIES T30131 0.000 0,223 0.000 0.000 XMRP 3.3600 1IN,
YuRe 0.0000 IN.
INRP 0.2480 N,
SCALL 0.0040 SCALE
MACH 4.96
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ANGLE OF ATTACK., ALPHA. NEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(B871089) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T3n1S1 0.000 0.023 0.000 0.000 SREF 7.8800 8Q.1tN,
(Br1108) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301s1 0.000 0.073 0.000 g.000 LREF 2.0280 IN.
{871107) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.123 a.000 0.000 BREF 4.4600 IN,
(871109 MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.223 0,000 g.000 XMRP 3.3600 IN.
YMRP 0.,0000 ING
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
MACH 1.20 PAGE 168
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VARIATION OF SRM - HO TANK GAP
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(8710893 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.86800  3Q.1N.
(e71103) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301st 0.000 0.073 0.000 0.000 LREF 2.0280  IN.
(ert1a7r] MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 0.123 0.000 0.000 BREF 4.4600 IN.
(e71109) MSPC TWT S44x LAUNCH VEHICLE STUDIES T30131 0.000  0.223 0.000 0.000 XMRP - 3.3600 1IN,
TMRP 0.0000 (N,
ZNRP 0.2480 1IN,
SCALE 0.0040  SCALE
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VARIATION OF SRH - HO TANK GAP
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ANGLE OF ATTACK. ALPHA, DEGREES
OAT
‘(’:7‘:()::: §'§0L oAii’N:::u::EE’:azzsggP::? - ORBINC  vs§ ELEVTR RUDDER REFERENCE INFORMATION
5 CONDITIGNS 0.006 0.023 0.000 0.000 SREF ’ 2. 1N
:::::gs) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301s1 0.000 ©0.073 0,000 0,000 uﬂE:r 2.0200 H- b
(871107) 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T351s1 0,000 0,123 0,000 0.000 GBREF 4.4800  IN.
%9) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.223 0.060 0.000 XMRP 3.3600 1IN,
YMRP 0.0000 IN.
IMRP 00,2400 IN.
scaLE 0.0040  SCALE
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VARIATIUN OF SRM -
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DATA SET SYMBOL
(871089) g
(871103 )
(871107)
(871109)

MACH

-? 1]

] )

.1 0

PITCHING MOMENT COEFFICIENT. CLM

CONFIGURATION DESCRIPTION

MSFC
MSFC
HSFC
MSFC

WY
WY
TWY
™wT

344X LAUNCH
344X LAUNCH
344X LAUNCH
344X LAUNCH

.60

VEHICLE STUDIES
VEHICLE STUDIES
VERICLE STUDIES
VEHICLE STUDIES

730181
T30181
730181
TIO181

ORBINC
0.000
0.000
Q.000
0.000

Ys
a.02)3
0.073
0.12)
9.223

ELEVTR
a.000
9.000
0.000
0,000

RUDBDER
0.000
0.000
0.000
0.000

~.4

REFERENCE INFORMATION

SREF
LREPF
BREF
XMRP
YMRP
IMRP
scaLe

7.8800
2.0260
4.4600
3.3800
2,.0000
0.8480
0.0040

PAGE

SQ,. 1N,
IN.
IN.
iN,
N,
In,
SCALE
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VARIATION OF SRM - HO TANK GAP
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

(B71089) Eg MSFC
ter1108) MSFC
(E71107) MSFC
(871109) MSFC

MACH

TWT S4ax
TWT 544X
TWY Saax
TWT 844ax

.80

LAUNCH
LAUNCH
LAUNCH
LAUNCH

-} -4

VEHICLE STUDIES
VEHICLE STUDIES
VEHICLE STUDILES
VEHICLE STUDIES

.3 .2

PITCHING MOMENT COE

T30151
T30181
T30181
730181

-

ORBINC
0,000
0.000
0.000
0.000

FE
v

RUDDER
0.000
0.000
Q.000
0.000

P

Y A4 4 2

~.4 -5

Ao a2

REFERENCE INFORMATION

SREF
LREF
BREF
XMR P
YMRP
ZMRP
SCALE

?.8800
2.0280
4,4600
3.3800
0.0000
0.2480
0.0040

SQ.1IN.
IN,
IN.
N,
tN,
IN,
SCALE
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NORMAL FORCE COEFFICIENT. CN

VARIATIUN OF SRM -
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-0.4

~g.8
~0.9
~1.0
~1.1

-1.2

DATA SET
(871089)
{871108)
(871107)
(871109)

-
.
>

-

B

HO TANK GAP

H
I
'

“7'T|rvvvrvrr*rwrlvr-r‘rw-vgvvvv

rrrr

LI S it A Amh A m M

!
{

|

LI A S A A Al A B A

g I 00 A I At N A A )
s . .

‘

i

i

v

-
-
-

T l'l'! LR A |

ST NN

skt

1113

(RN N

i f
pres

(WWN]

1

[RE NI

1411

A7

AL AR

[REY

A1 1)

 AERREEREAELARRENARSERARNS RAREARARASRANAR RAALS RARAS AARAS ARAAN RA NS vv-'[-"'

JA il

TTTY

1114

™7

ki d

Ak d A

Al A b

Ak bk

e

e

Adebh

A d Ao A

Ad 4 A

Do

AbA 2

PPy

LA Ad

SYMBOL

R
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MACH

CONFIGURATION DESCRIPTION
S44x LAUNCH
S44x LAUNCH
344x LAUNCH
344X LAUNCH

MSFC TWT
MSFC TWT
MSFC TWT
MSFC TWT

7

.90

VENICLE
VEHICLE
VEHICLE
VEHICLE

STUDIES
STUDIES
STUDLES
STUDIES

.

T30181
130181
730181
730181

.1

£

0,023
0.073

0.000 Q.

0.000

0,223

Ak A

ELEVTR
0.000 o.
0.000 a.
0.000 a.
0.000. O.

123

=.1

PITCHING MGMENT COEFFICIENT.

ORBINC
0.000
0.000

CLM

RUDDER

PP

000
auo
000
goo

SREF
LREF
BREF
XMRP
- YMRP
INRe
SCALE

.4

Ad b A

7.8800

4,40600
3.3800
0.0000
G,.2480
8.0040

PAGE
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REFERENCE INFORMATION
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N,
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N,
scaLe
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VARIATIUN OF SRM
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DATA SET SYMBOL

(871089
(eri110s3)
(8r1107)
(B71109)

MACH

R
&

CONFIGURATION DESCRIPTION

MSFC TWT 344X LAUNCH
MSFC TWT 344X LAUNCH
MSFC TWT 344X LAUNCH
MSFC TWT 544X LAUNCH

1.20

VEHICLE
VEHICLE
VEHICLE
VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

T30151
T30151
T30181
T301s1

.1

ORBINC
0.000
0.000
0.000
0.000

PITCHING MOMENT COEFFICIENT.

Ys
0.023
0.073
a.123
a.223

-.1

ELEVTR
0.000
Q.000
0.000
0.Q00

CLM

RUDDER
0.000
0.000
0,000
0.000

~.4 -.8 -.8

REFERENCE INFORMATION

SREF
LREF
EREF
XMRP
YMRP
ZMRP
SCALE

7.8800
2.0280
4.4600
3,.3600
0.0000
0.2480
0.0040
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VARIATION OF SRM - HO TANK GAP
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DATA SET SYMBOL

(871099
(B71105)
(871197}
(e71109)

MACH

R
8

.8 -7 -8 .S 4 3

o3

~.1

PITCHING MOMENT COEFFICIENT, CLM

CONFIGURATION DESCRIPTION )
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT S44X LAUNCH VEHICLE STUDIES T301S1
MSFC TWT 544X LAUNCH VEMICLE STUDIES T3¥IO18t
MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181

1.95

ORBINC
0.000
0.000
9.000
a.000

Ys
0.023
0,073
0.123

. 0.223

ELEVTIR

0,000
0.000
0.000
0.000

RUBDER
0,000
0,900
0,000
0.000

PPy Nt

Lk Al

~.3 -.4 -8

P

REFERENCE INFORMATION

SREF 7.8800
LREF 2.0280
BREF 4.4600
XMRP 3.36800
YMRP 3.0000
IMRP 0.2480
SCALE 0.0040
PAGE
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iN,
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SCALE
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VARIATIUN OF SRM - HO TANK GAP
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PITCHING MOMENT COEFFICIENT, €I

TATA SET SYMBOL CONFIGURATION DESCRIPTIGN ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION

(B71089) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 SQA,.IN,

{e71108) MSFC TWT 544X LAUNCH VEHICLE STUDIES T3o1s1 0.000 0.073 0.000 0.000 LREF 2.0280 IN.

t8r1197) MSFC TWT 544X LAUNCH VEHICLE STUDIES T3018% 0.000 g.123 0,000 09.000 BREF 4.4600 IN.

(E71109) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 a,000 0.223 0.000 0.000 XMRP 3.3600 TN,

YMRP 0.0000 IN.

! ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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VARIATION OF SRM - HO TANK GAP
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DATA SET SYMBOL

(A71090)
(Cr1108)
(Cr1193)
(€71110)

MACH

Q
8

-8 -4

CONFIGURATION DESCRIPTION

MSFC
MSFC
MSFC
MSFC

TWT
™7
TWT
™T

S44x LAUNCH
S44aX LAUNCH
544X LAUNCH
344X LAUNCH

.60

VEHICLE STUDIES
VEHICLE STUDLES
VEHICLE STUDIES
VEHICLE STUDIES

-2 o
BETA
QRBINC
130181 0.000
130181 0.000

T30181 0.000
TIO0181 ~0.000

s ELEVTR  RUDDER
0.023 a.000 ' 0,000
9.073 0,000 0.000
0,123 0.000 0.000
0.223 0.000 ©.a00

. 10

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.6600
2.0280
4,46800
3.3800
G.0000
0,.2480
90,0040

PAGE

SQ.1IN,
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N,
N,

. IN,
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VARTATION OF SR -

- HO TANK GAP
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.08 __e
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-12 -10 -8 - - -2 ] 2 4 [} ] 10 12
QETA
Pl VIV
BATA SET sSYMBoL CONFIGURATION DESCRIPTION CRBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
{A71090) R MSFC TWT 544X LAUNCH VEHICLE STUDIES T301St 0.000 0.023 0.000 0,000 SREF 7.8800 SQ.IN.
(Cr1106) MSFC TWT 544X LAUNCH VEHICLE STUDIES T3013st 0.000 0.073 0.000 0,000 LREF 2.0280 IN.
tCr1109) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 4.000 0.123 0.000 0.000 BREF 4.4600 IN.
{Cr1110) MSFC TWT S44X LAUNCH VEHICLE STUDIES T301St g.000 0,223 0.000 0.000 XMRP 3.3600 1N,
YMRP 0.ac00 IN.
ZMRP 0.,2480 IN.
SCALE 00,0040 SCALE
|
MACH .80 PAGE 178



CBL

URIATION

—

OF SRM -

T r

O TANK GHP_

T LENDA AN £ LANRS SN 2 T

T B e dhmn sumet SAdl Sl ARl Ao

g e T P

i

-4

s

Cy

-.?

-12

CYN
2

-10

it

"

PESE L bk TS —en ke s Ak b P

-.10
‘-ll

(A71090).
(Cr1108)
{C71108)
(Cr1119)

MACH

DATA SET SYMBOL

8

-8 -e -4 -2 o . N

BETA

CONFIGURATI"!'N ODESCRIPTION " ORBINC vs

MSFC
MSFC
MSFC
MSFC

TWT S44x LAUNCH VEHICLE STUDIES T301S1 0.000 ' ©,023
TWT S44X LAUNCH VEHICLE STUDIES T301S1 0,000 0.073
TWT 346X LAUNCH VEHICLE STUDIES T30181 0.000 g.123
TWT S44X LAUNCH VEWICLE STUDIES T30181 0,000 0.223

.90

ELEVTR RUDDER "REFERENCE INFORMATION

0.000 0.000 SREF
0.000 0.000 LREF
0.000 0,000 BREF
0.000 0.000 XMRP
YMRP
IMRP
SCALE

7.0800
2.0280
4.4600
3,3600
0.0000 !
0.2480
6.0040

8Q.1N.
IN,
IN.
IN.
tN,
IN,
SCALE
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VARIATIUN OF SRM - HO TANK GAP_
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

(A71090)
(C7r1196)
{Cr11018)
(Cr1119)

MACH

R
8

MSFC TWT 544X LAUNCH VEHICLE STUDIES
DATA NOT AVATLABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIGNS
DATA NOT AVAILABLE FOR ALL CONDITIONS

1.00

T30151

BETA

ORBINC
0.000
0.000
0.000
0.000

Ys
0.023
0.973
0.123
0.223

ELEVTR

0.000
0.000
0.009
0.900

RUDDER

0.000
0.000
0.000
a.04Q0

8 10

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

r7.8800
2.0280
4.4600
3.3600
0.0000
0.2480
9.0040
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(A71090) 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.8800 SQ.IN,
(Crtine) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.073 0.000 0.000 LREF 2.0280 IN.
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VARIATIUN OF ORBITER INCIDENCE FOR 312 IN, DIAMETER TANK

TYTTE T CTYTTTIOUTTTYTTTYI T T YT T T T

| i
t

| ‘i

|
1

T

|
i

TOYTTrYTTr Ty

1130 d

«?

[

-t TEYTVY T VT 11'1-1
-
!
-

-4

(LI W )

ot
-
]
: ! 3
" 1 .‘
F H -
: ]
r -4
r -4
L -y
r -
- :
r -
E -
p o — - = S =
; [3_¥ {347 — ﬁ—u-_fa-________e} -
r L= —*——__Es_ =
- ---—-—E;___-h—.ﬁiii-~\--\Ea_\-‘7 K
H

Ll

PITCHING MOMENT COEFFICIENT., CLM

LI A

T T

~.4

AL Al

1 114

™7 vy

PR T U S PR — n

L A1)

DATA SET

(871129)
(Br1131)
(6871133)
(er1133)

SYMBOL

Q
8

MACH

-10 -8 -8 - 4 -2

ANGLE OF ATTACK.

CONFIGURATION DESCRIPTION
MSFC TWT 344X LAUNCH VEHICLE STUDIES T901S1
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181

.80

o 2 P
ALPHA. DEGREES
oRBINC Y8 ELEVTR
-1.,500 ©0.023 0.000
-1.500 0.023 0.000
0.000 0.023 ©.000
o.000 ©0.023  ©0.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
IMRP

SCALE

?7.8800
2.0280
4.4600
3.3600
0.0aQ00
0.2480
0.0040

PAGE

SQ. 1IN,
IN.
IN.
IN.
N,
IN,
SCALE

186



YRIA

TION OF OR

BITER |

NCIDENCE FOR 312 IN, DIAMETER TANK

4 L Rl R A e e L Sl S s sl v Rt Rt R St R R St R Dl M S
. 2 | : :
. : i ! : -
e . + -
L T : . . -
. ! | ; :
- i ; i -
4 i ; ! :
P!
I -
: b
. -
r -
.8
. -
r -
o -
L -
8
Y 3
s J
x L .
g .e
o - 3
. r y
—
-4 .3 C 3
] [ 3
— o ‘
o r O—r—a -
-— -2
w b B~ , -
L N = - z
w o "g& 3
o 1 ' = \-& -
C sl - ]
E L ~——r o —a -
- ol H
2 . =1 me N — L ‘
b3y C =2 2
() N L= f a\ 7
z i © N
LS
o - \B o
Z - ]
— o -
5 et
. " -
- [ .
Py ' -
o C ]
-3
y B
C ]
- -
s ]
-4
.'. -
+ -
[ ]
-8
: A e e A A A A A A »
"2 -10 Y < e < e -2 ° 2 . . Y 10 12
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORABINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(871129) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T90O181 -1,.%00 0.023 0.000 0.000 SREF r.86800 $Q. 1IN,
(B7r1131) DATA NOT AVAILABLE FOR ALL CONDITIONS . . -1,300 0,023 0.000 0.000 LREF 2.0280 1IN,
{8r1133) DATA NOT AVAILABLE F7oRR ALL CONDITIONS 0.000 o.023 0.000 0.000 BREF 4,4600 IN.
(e71138%) MSFC TWT S44X LAUNCH VEMICLE STUDIES T90O1S1 ‘0,000 0.023% 0.000 9.000 AMRP 3.3600 IN.
- : YMRP 0.0000 IN.
IMRP O.2400 - 1IN,
scaLe 0.0040  SCALE
MACH .91 PAGE 187



ALARED Snut sy St Sl {
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(eriize) 8 MSFC TWT S44aX LAUNCH VEHICLE STUDIES T901s1 1,500 0.023 0.000 0.000 SREF 7.8800  SQ.IN.
B71131) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s1 -1.500 ©0.023 0,000 0,000 LREF 2.0280 1IN,
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VARIATION OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK
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VARIATION OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK
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VARIATION OF ORBITER INCIDENCE FOR 317 IN, DIAMETER TANK
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VARIATION OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK
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VARIATIUN OF ORBITER INCIDENCE FOR 312 IN, DIAMETER TANK
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(EP1135) MSFC TWT S44X LAUNCH VEHICLE STUDIES T901S1 0.000 0.023 0.000 0.000 XMRP 3.3600 1IN,
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VARIATION OF URBITER I_NCIUEN_CE FUR 312 IN, _DIAMETER TANK
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(871131 MSFC TWT 544X LAUNCH VEHICLE STUDIES T942s1 -1.%00 0.023 0.080 0,000 LREF 2.0280 1IN,
(B71133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T942s1 0.000 0.023 0.000 0.000 BREF 4.,4600 N,
(E71135) MSFC TWT 544X LAUNCH VEHICLE STUDIES T901St 0.000 0,023 0.000 0.000 XMRP 3.3600 N,
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VARIATION OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK
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VARIATIUN OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK
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(871129) 8 DATA NOT AVAILABLE FOR ALL CONDUTIENS -1.500 0,023 0.000 0.000 SREF 7.8800  $a.IN,
(er1131) MSFC' TWT 544X LAUNCH VEHICLE STUDIES T9G2s1 -1.500 0©0.023 0.000 0.000 LREF 2.0280 (N,
(871133 MSFC TWT 544X LAUNCH VEHICLE STUDIES T902S1 0.000 0.023 0.000 0.000 EBREF 4.4600  IN.
(B71135) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0,000 XMRP 3.3600 N,
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VARIATION OF ORBITER INCIDENCE FOR 312 IN, DIAMETER TANK
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(A71132) DATA NOT AVAILABLE Foft ALL CONDITIONS -1,500 Q.023 Q.000 a.000 LREF 2.0280 N,
tAT1134) DATA NOT AVAILABLE FOR ALL CONDITICNS 9,000 g.023 0.000 9.000 BREF 4.4600 IN.
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. YMRP 0.0000 tN.
ZMRP " 0.2480 N,
SCALE 0.0040 SCALE
MACH .90 PAGE 247



A B B §

- -r

ek

VARIATION OF ORBITER INCIDENCE FOR 312 IN. DIAMETER TANK

s B

1 3 e

~.1

Cy

-.?

.08

a0 P ‘——“=EE="""'EE PR

Y

Z " ey
> -os —8
Q .

12

.00

-12 ~10 -8 -6 - 4 -2 o

BETA

DATA SET SYMBOL CONFIGURATION DESCRIPTICN ORBINC
(A71130) EZ MSFC TWT 544X LAUNCH VEHICLE STUDIES T90O1St -1.500
(A?1132) DATA NOT AVAILAEBLE FOR ALL CONDITIONS ~1.5Q00
(A71134) DATA NOT AVAILAEBLE FOR ALL CONDITIONS 0.000
{A71136) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9G1s1 0.000

MACH 1.00

¥s
0.023
0.023
0.023
0.023

ELEVTR
0.0072
0.000
0,000
0.000

RUDDER
0.000
0.000
0.000
0.900

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800
2.0280
4.4600
3.3800
0.0000
0.2480
9.0040

PAGE

Sa.tN,

IN.
IN.
IN.
IN.
IN.

SCALE

248



VARIATLON

S R Al S ‘

OF ORBITER INCIDENCE FOR 312 IN,

DIAMETER TAN

£ Jene It A R M kst & RN S St S S S S |

N ‘

[V ST,

{

T

i
|
i

0 00 5 N O O
4 [

.omb

—. -

c-y

~.183

" 2% -10 -8

12

DATA SET SYMBOL

{A71130)
(A71132)

{(A71134)
(A71138)

HSFC
DATA
DATA
MSFC

MACH 1.10

CONFIGURATION DESCRIPTION
TWT 544X LAUNCH VEHICLE STUDLES
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EFFECT OF SRM ROCKET NOZZLES
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DATA SET SYMEOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(A71099) MSFC TWT 844X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.8800 SQ.IN,
(A71092) + DATA NOT AVAILAELE FOR ALL CONDITIONS 0.000 g.023 0,000 0.000 LREF 2.0280 N,
(A71118) DATA NOT AVAILABLE FOR. ALL CONDITICONS 0.000 0.023 0.000 0.000 BREF 4,4600 IN.
(A?1120) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30188 0.000 0.023 0.000 0,000 XMRP 3.3600 IN.
YMRP 0.0000 IN.
IMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90 _ PAGE 279



EFFECT OF SRM ROCKET NOZZLE

U

ML At A S DR Ay e £ T T A4 =T . L 2eien mnse mnd il uny S dh suied Aad N B 1 4 LI | 1 4 ' ]
—— - + v . -t
P S S— - L
— E— |
3 - T
3} — R
> - v ey
o . IR
-,3 i meed e ey
-.5
--., i Il i 1 1 i i 1 ;1 1 i i i 1 L.l 1 i 1 1 i 1 i i ) A L i i Fy i..4_1 ) Y S
-12 -10 -8 -8 -4 -2 -] 2 4 ] 8 10 12
BETA
28 T T T T T LI e & T T T T r—t+—r Tt T
18
.08 e —
.00
z
> =~.08
(8]
~.18
-.28
-12 -10 -8 -8 -4 -2 o 2 4 [} 8 10 12
.10 T Cra— T CERS— CEma T D — O CEECEmar TS L — T
oo — B
.02
.00
il
- =~.02 T
[ae
Q
-.08
-12 -10 -8 -8 -4 -2 ] e .4 ] 8 19 182
BETA
DATA SET SyMeoL CONFIGURATION DESCRIPTION ORBINC ¥S ELEVTR  RUDDER REFERENCE INFORMATION
(A71090) 2 MSFC TWT 544X LAUNCH VEHICLE STUDIES T301St 0.000 0.023 0.000 0.000 SREF 7.8800 SQA.IN.
(A71092) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302S1 0.000 0,023 0.000 0.000 LREF 2.0280 IN.
(A71119) DATA NOT AVAILABLE FORR ALL CONDITIONS 0.000 a.023 0.000 0.020 BREF 4,4600 IN.
(Ar1120) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S6 a.000 a.023 0.000 0.000 XMRP 3.3800 IN.
v YMRP 0.0000  IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL CONFIGURATION DESIRIPTION o ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(A71099) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0,000 0.023 a.000 0.000  SREF - 7.8800 SQ.IN.
(A71092) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302S1 0,000 0,023 0.000 0.000 LREF 2.0280 IN.
tA71118) MSFC TWT S44x LAUNCH VEHICLE STUDIES T3O2s6 0,000 0.023 a.000 0.000 BREF 4.46899 1N.
(A71129) DATA NOT AVAILABLE FOR ALL CONDITIONS i 0.000 0.023 0.000 0.000 XMRP 3.3800 1N,
. T YMRP 0.0000 IN.
ZMRP . 0.2480 tN.
SCALE 0.0040 SCALE
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EFFECT OF SRM ROCKET NOZZLES
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DATA SET SYMDOL CONFIGURATION DESCRIPTION | OREINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(A?1090) 8 CATA HOT AVAILABLE FOR ALL CONDITICONS 0.000 0.023 0.900 0.000 SREF 7.8800 Sa.IN.,
(A71092) MSFC TWT 344X LAUNCH VEHICLE STUDIES T340231 . 0,900 9.023 0.900 g.999 LREF 2.024a0 N,
(A71119) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30256 9,000 9,023 0.009 0.099 BREF 4.4600 IN.
LAT1129) ‘DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,909 0.000 XMR & 3.3690 1N,
’ : YMRP 0.0000 tN.
ZMRP 00,2480 tN.
SCALE 0.0040 SCALE

MACH 1.95 _ PAGE 282
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION CRBINC  YS ELEVTR  RUDDER REFERENCE INFORMATION
(2710891 . MSFC TWT 544X LAUNCH VEHICLE STUDIES ' T301S1 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.IN.
(B71091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.090 0.000 LREF 2.0280 1IN,
(871097) MSFC TWT SaaX LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 - 10.000 0.000 BREF 4.4600 1IN,
(271099 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10.090 0.000  XMRP - 3.3600 IN.
(871103) MSFC TWT S44X LAUNCH VEHICLE STUDIES T301S1 . 0.000 0,023 -10.000 0.0D0  YMRP 0.0000 IN.
(711011 [) DATA MOT AVATLASLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 2ZMRP 0.2480 1IN,
: ’ o SCALE 0,0040 SCALE
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TATA SET SYMBOL CONF ICURATION DESCR!F'TION ORBINC Ys ELEVTIR RUDOER REFERENCE INFORMATION
(871089 8 MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.6800 8Q. 1IN,
(8r1091) OATA NOT AVAILABLE FGOR ALL CONDITIONS 0.000 0.023 0.000 0.0C0 LREF 2.0280 IN.
(B71097) MSFC TWT 344X LAUNCH VEHMICLE STUDIES T301S1 0,000 0,023 10.000 0.000 BREF 4.4600 IN.
(Br1099) DATA NOT AVAILABLE FOR ALL CONDITIONS o.000 0,023 10.000 0.000 XMRP 3.3800 N,
(871103 MSFC TWT 544X LAUNCH VEHMICLE STUDIES T30181 0,000 0.023 -10.000 0.000 YMRP 0.0000 IN,
(Brt1101) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 ZMRP 00,2480 IN.
SCALE 00,0040 SCALE
MACH .80 PAGE 284



EFFECT OF ORBITER
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ANGLE OF ATTACK., ALPHA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION _ORBINC  YS ELEVTR'  RUDDER REFERENCE INFORMATION
(871089 g MSFC TWT 344X LAUNCH VEHICLE STUDIES T30151 0.000 0.023 0,000 0.000 SREF v.8800  sa.1Nn.
(er10e1} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 N,
(871097) MSFC TWT 834X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 10.000 0.000 GREF 4.a600 1IN,
(871099) DATA NOT AVAILABLE FOR ALL CONDTITIONS 0.000 Q9.023 10.000 a.000 XMRP 3.3600 IN.
(8711031 MSFC TWT 544X LAUNCH VEHICLE STUDIES T301s1 0.000 0.023 -10.000 0.000 YMRP 0.0000 N,
(8711011 ) OATA NOT AVAILABLE FOR ALL CONDITICNS 0.000 0.023 -10.000 0.000 ZMRP 0.2480 1IN,
v ; scaLe 0.0040  SCALE
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EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE
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DATA SET SYMBOL CONFIGURATION BESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{B871089) g MSFC TWT 844X LAUNCH VEHICLE STUDIES T3ID13% 0.000 0,023 Q.000 0.000 SREF 7.8800 SQ.1IN.
{871091) DATA NOT AVATILABLE FOR ALL CONDITIONS n.000 0.023 0.000 0,000 LREF 2.0280 N,
<{871097) MAFC TWY S44X LAUNCH VEHICLE STUDIES T30O181 0.000 0.023 10,000 Q.000 BREF 4,4800 IN.
(B71099) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a.023 10,000 0.000 XMRP 3,3600 IN,
(871103) MSPFC TWY S544X LAUNCH VEHICLE STUDIES T35181 0.000 0.023 -10,000 0.000 YMRP 0.0000 IN.
(Brig101) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 ZMRP Q,2400 N,
SCALE 00,0040 SCALE
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ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) Q MSFC TWT 544X LAUNCH VEMICLE STUDTES T30181 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.1IN,
(871091) DATA NGT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 , 1IN,
<{871097) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S81 9.000 0.023 10,000 0,000 BREF 4,4800 1IN,
(8710991 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 10.000 0,000 XMRP 3.3800 N,
(871103) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 -10.000 0.000 YMRP 0.0000 IN.
(8711017 [) ODATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 2ZMRP 0.2480 1IN,
SCALE 0.0040 SCALE
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ANGLE OF ATTACK., ALPHA. DEGREES
:’;::u::: sw§oc. "s:ré»n::iuv;uw: niscmpnou ORBINC  YS ELEVTR  RUDDER REFERENCE INFORMATION
44X LAUNCH VEWICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.8800  Sa.IN.
:::1991; MSFC TWT S44X LAUNCH VEMICLE STUDIES T302S1 0,000 0.023 0.000 0.000 LREF 2.0280 N,
m_’:g:;) :s:c TWT S44X LAUNCH VEMICLE STUDIES T301S1 0.000 0.023 10.000 0.000 BREF 4.46800 1IN,
(271099) src TWT 544X LAUNCH VEHICLE STUDIES T302s1 0.000 0.023 10.000 0.000 XMRP 3.3800 1IN,
o7 MSFC TWT S44X LAUNCH VEHICLE STUDIES T301S1 0.000 0,023 -10.000 0.000 YMRP 0.0000 1IN,
11811 [}  MSFC TWT S44x LAUNCH VEMICLE STUDIES T30281 0.000 0.023 -10.000 0.000 2ZMRP 0.2480 N,
SCALE 0.0040  SCALE
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EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE

PITCHING MOMENT COEFFICIENT., CLM

AN e T 7 rreret
-
: ]
8 )
) 4
e E
"/ 4
L 3
. ]
L p
.8 -
Py ]
E Q. -
-3 L < :
: \&\\
.2 -
-1 o \‘\
o \S\ »
r N 3
‘ \S\\ » o
-at ‘t:k\s‘. 5 3
.2 T \'A\.A 2
r 5\ 2
-.3 Mﬂ p
C
-.4 b
- -
- -y
L <4
.9 J
r <
-8z P e _— e -2 o 2 . [ [} 10 1z
ANGLE OF ATTACK. ALPHA., DEGREES
OATA SET SYMBGL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 g.g:g g-ggg g-ggg tgg ;-:::g ) ?:-IN-
(871091 ) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0,000 o.‘:’zs 10.000 0.000 BREF ‘.0000 lN'
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000. 0.023 '10.000 0.-600' XMRP !-‘“m lN-
(871099) MSFC TWT S44X LAUNCH VEHICLE STUDIES T3io2s1 0.000 o.uzs -10'000 u'uoo YMRP o o000 m'
(871103 " DATA NOT AVAILABLE FoR AL O eTuDlEs T3oest 9:303 ©0.023 -10.000  ©.000 ZMAP 0.2480 N,
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EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONF [GURATION DESCRIPTIOCN ORBINC ¥s ELEVTIR RUDDER REFERENCE INFORMATION
(871089) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 SQ. 1IN,
(B71091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302S81 0.000 0.023 9.000 9.000 LREF 2.0280 1N,
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10,000 0.000 B8REF 4,.46800 IN.
(871099) MSFC TWT S44X LAUNCH VEHICLE STUDIES T302S1 0,000 0,023 10.000 0.000 XMRP 3.3600 N,
(8r1103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 -10.000 0,000 YMRP 9.0000 LU
(871191 D MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1 0.000 0.023 -10,000 0.000 ZMRP 00,2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE

T 1 =1 S Bt et At AIEK ST Aol Rk Bk N B A N B B B roror 1
; ' 2
> -
- -

. ﬁ»-—— ~~~~~~~ -

9. ot

> -

L -

%4 [ 5

r -t

.. 4
.8

- 1

p

: -y

p 3 -

- | .4 f -

(@] r 7
L
b -

— r ]

z 37 p

LL, | od -

— = -l

(&) o <

: .2 T :

[T [ .

Ll L p

(@]

O ar 1
! ~ £ £ o

E s B‘ . ,__,'L B :' .':, - L= Ty .

w .0 —— X _u_:=!ﬁ' p— e S e 4

b A A A = 3 ;

(=} o =y = = o ]

¥ r 3 = p

-.1 N

o 3 -

Z r 3

T L :

QO "-2T7 ‘ -

[t E e

— - -

a 3 4

-.s -y
! ]
: -
-.4F r
: ]
~.3 1 B
- -
K -
=83 -10 Y - -a -2 [ 2 4 . . 10 12
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION _ ORBINC  YS ELEVTR  RUDDER REFERENCE INFORMATION
(871089) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©.,023 0.000 0,000 SREF r.8800  Sa.IN.
(B871091) MSFC TWT S44X LAUNCH VEMICLE STUDIES T30291 0,000 0,023 0.000 0.000 .LREF 2.0280 (N,
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 $0.000 0,000 BREF 4.4800 1IN,
(871099) MSFC TWT 844X LAUNCH VEWICLE STUDIES T30281 0.000 0.023 10,000 0,000 XMRP 3.3800 1IN,
(871103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0,000 YMRP 0.0000 1IN,
(er11013 [ MSFC TWT. Seax LAUNCH VEHICLE STUDIES' T302s1 9.000 0,023 -10.000 0,000 2ZMRP 0.2480 N,
scaLe 0.0040  SCALE
MACH 3.48 . o PAGE 291
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC  YS ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.IN.
(871091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 0.000 0.023 0.000 0.000 LREF 2.,0280 IN.
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10,000 0.000 BREF 4,400 1IN,
(871099) MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1 0.000 0,023 10,000 0.000  XMRP 3.3800 1IN,
(8r1103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 ~-10,000 0.000 YMRP 0,0000 IN.
t871181) ) M3FC TWT 544X LAUNCH VEHMICLE STUDIES T30281 0.000 0.023 -10.000 0.000 ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
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DATA SET SYMBGOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR  RUDDER REFERENCE INFORMATION
(871089 g MSFC TWT 344X LAUNCH VEHICLE STUDIES T301s1 0.000 c.023 0,000 0.000 SREF 7.68800 SQ.IN.
(871091) . DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 NG
(871097 MSFC TWT 844X LAUNCH VEHICLE STUDIES T301s1 0,000 0.023 10.000 9.000 BREF ' 4.4800 IN.
(871099 DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 10.000 0.000 XMRP 3.3%600 N,
(B71103) MSFC TWT S44X LAUNCH VEMICLE STUDIES T30181 G.000 0.023 -10.000 0.000 YMRP a,0000 IN.
(871101 D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a.023 -10.000 0.000 ZMRP 0.2480 N,
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CONF IGURATION DESCRIPTION
MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1
ODATA NOT AVAILABLE FOR ALL CONDITIONS
M3FC TWT 344X LAUNCH VEMICLE STUDIES T30181
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ANGLE OF ATTACK.

CONFIGURATION DESCRIPTION

MSFC
DATA
MSFC
DATA
M3FC
DATA

™T
NOT
T™WT
NOT
™T
NOT

844X LAUNCH VEHICLE STUDIES T30151
AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES T30181
AVAILABLE FOR ALL CONDITIONS
S44%x LAUNCH VEMICLE STUDIES T3I01sSt
AVATLABLE FOR ALL CONDITIONS

.90

ORBINC
9.000
* 0.000
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0.000
0.000
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Ys
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4
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RUDDER
0.000
0.000
0.000
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[} 10

REFERENCE INFORMATION
SREF 7.6800 SQ. N,
LREF. 2.0280 IN.
BREF 4.4800 N,
XMRP 3.3600 N,
YMRP 0.0000 IN.
IMRP Q.24080 N,
SCALE 0.0040 3CALE
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CONFIGURATION DESCRIPTION

MIFC
OATA
MSFC
DATA
MSFC
OATA

TWT
NOT
TWT
NOT
Wt
NOT

344X LAUNCH VEWICLE STUDIES T301St
AVATILABLE FOR ALL CONDITIONS
S44x LAUNCH VEHICLE STUDIES T301s1
AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES T301S1
AVAILABLE FOR ALL CONDITIONS
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DATA SET SYMSOL CONF ICGURATION DESCRIPTION

{B71089) MSFC
(871091) DATA

(871097 MSFC
(B71099) OATA
(871103) MSFC
(87110137 [) DATa

MACH

TWT S44X LAUNCH VEHICLE. STUDIES T3IO181
NOT AVAILABLE FOR ALL CONDITIONS

TWT S44Xx LAUNCH VEHICLE STUDIES T30181
NOT AVAILABLE FOR ALL CONDITIONS

TWT S44X LAUNCH VEMICLE STUDIES 'T3IO1S81.
NOT AVAILABLE FOR ALL CONDITIONS

1.10

ORBINC
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DATA SET SYMBoL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(87r1089) g MSFC TWT 844X LAUNCH VEHICLE STUDILES T3N1S1 0.000 0.023 0.000 0.000 SREF r.8800 SQ.tN.
(871091 MSFC TWT 544X LAUNCH VEHICLE STUDIES T3IN251 0.000 0.023 0.9000 Qg ,.000 LREF 2.0280 IN.
(871097) ’ MSFC TWT 544X LAUNCH VEHICLE STUDIES T3IO181 0.000 a.023 10,000 0.000 BREF 4.4800 IN.
(871099 MSFC TWT 344X LAUNCH VEHICLE STUDIES T302s1 0,000 0.023 10,000 9.000 XMRP 3,.36800 IN.
(ev1103) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301st 0.000 ©.023 -10.000 0,00C YMRP 0.0000 1IN,
ter1101) [}  MSFC TWT 344X LAUNCH VEHICLE STUDIES T30251 0.000 0.023 -10.000 0,000 2MRP 0.2480 1IN,
SCALE 0.0040  SCALE
MACH 1.20 PAGE 298
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DATA SET SYMBOL

(871089)
(871091)
(871097),
(871099)
t871103)
(871101)

MACH
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-8 -8 -4 -2

ANGLE OF ATTACK.,

CONF IGURATION. DESCRIPTION

DATA
MSFC
DATA
MSFC
DATA
MSFC

NOT AVATILABLE FOR ALL CONDITIONS'
TWT 344X LAUNCH VEHICLE STUDIES T302S1
NOT AVATLABLE FOR ALL CONDITIONS

TWT 544X LAUNCH VEHICLE STUDIES T30281

NOT AVAILABLE FOR ALL CONDITIONS
TWT S44X LAUNCH VEHICLE STUDIES T3o2st

1.46

] 4 4
ALPHA, DEGREES

ORBINC Ys ELEVTR
0,000 0.023 0,000
0.000 0,023 0.000
Q.000 0,023 10,000
0.000 0.023 10,000
0.000 0,023 -10.000
0.000 0.023 -10.000

RUDDER
0.000
0.000
0.000
0.000
0.000
0.000

[ 4
»
[-]
-
”

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800 Sa.1IN.
2.0280 1IN,
4,4600 1IN,
3.3600 1IN,
0.0000 IN.
0.2480 1IN,
0.0040  SCALE
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CONFIGURATION DESCRIPTION
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MSFC
DATA
MSFC
OATA
M3FC

NOT
™wT
NOT
TWT
NOT
TWT

AVYATLABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES T302St
AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES T3in2si
AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEMICLE STUDIES T30281

1.95
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0.000
0,000
Q0,000
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REFERENCE INFORMATION
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(871089) DATA NOT AVAILABLE FOR ALL CONDITICNS
(871091 MSFC TWT 544X LAUNCH VEHMICLE STUDIES T302st
(871097} DATA NOT AVAILABLE FOR ALL CONDITIONS
(871999 ) ~ MSFC TWT 344X LAUNCH VEHICLE STUDIES T302s1
(871103 DATA NOT AVAILABLE FOR ALL CONDITIONS
(er1101) E} MSFC TWT S44X LAUNCH VEHICLE STUDIES T30281

MACH 3.48

ORBINC
9.000
0.000
0.000
0.000
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ALPHA,

Ys
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0,023
0,023
0.023

4

DEGREES
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REFERENCE INFORMATION
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LREF
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CONFIGURATION DESCRIPTION

OATA
MSFC
DATA
MSFC
DATA
MSFC

NOT
T™wT
NOT
WY
NOT
™T

AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES T302S1
AVAILABLE FOR ALL CONDITIONS
544X LAUNCH VEHICLE STUDIES T302S1
AVATLABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES T302S1

4.96

ORBINC Ys ELEVTIR
0.000 0,023 0.000
0.000 0.023 0.000
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0.000 0.023 10.000
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g.000 G.023 -10.000
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION GRBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(B71089) g MSFC TWT S44X LAUNCH VEHICLE STUDIES T3o1st 0.000 ‘- 0.023 ©.000 0.000 SREF v.8800 SQ.IN,
(871091} ¢ DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 ©.000 0,000 LREF 2.0200 1IN
(871097) MSFC TWT 544X LAUNCH VEHICLE STUDIES T391s1 0.000 0,023 10,000 ©.000 OREF 4.4600 1IN,
(871099) DATA NOT AVAILABLE FOR ALL CONDITIGNS 0.000 ©0.023 10.000 ©0.000 XMRP 3.3600 IN,
(871103 MSFC TWT Saax LAUNCH VEHICLE STUDIES T30181 0.000 0,023 -10.000 0.000 YMRP 0.0000 1IN,
(8711011 [ DATA NOT AVATLABLE FOR ALL CONDTTIONS _ 0.000 0.023 -10.000 0.000 ZMRP 0.2480 1IN,
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(871091) DATA NOT AVALILABLE FOR ALL CONDITIONS 0.000 a,.023 0.000 LREF 2.0280 IN.
(871097 MSFC TWT 544xX LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 BREF 4.4600 IN.
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(871103) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 YMRP 0.0000 IN.
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SCALE 0.0040  SCALE
MACH .80 PAGE 304



EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE

g
-
-
-
-
-
I}
-
-
-

D St B |
-

1 v

T

T vy

\f

CA

T T v

AX1AL FORCE COEFFICIENT,

N
@
T ™
zé
£ 402 A d 81 A US| [ W A A O O PR A -5 0 3.3

T—rTY

.30,

T Ty

-10 B
.03
1 ]
A i
- -
-09,2 ~10 -8 - e - 4 -2 o . = 2 . . s 10 12
_ - '"ANGLE OF ATTACK. ALPHA. DEGREES
DATA stt SYMBOL CONF IGURATION DESCRIPTION . ' ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089 M3SFC TWT 544X LAUNCH VEMICLE STUDIES T351s1 0.000 ©0.023 ©0.000 0.000 SREF v.e800  8Q.1IN.
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t871089) g MSFC TWT 844X LAUNCH VEHWICLE STUDIES T301s1 0.000 0.023 0.000 0.000 SREF 7.8800  Sa.lN,
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 1IN,
(B71097) MSFC TWT S44X LAUNCH VEHICLE STUDIES T301St 0.000 0.023 10,000 0.000 BREF 4.4600 IN.
(871099) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 10,000 0.000 XMRP 3.3600 IN.
(871103) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0,023 -10.000 0.000  YMRP 9.0000 1IN,
ter110tr [} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 ZMRP 0.2480 1IN,
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC  Y$ ELEVTR  RUDDER REFERENCE INFORMATION
(871089) MSFC TWT S44x LAUNCH VEMICLE STUDIES T30181 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.1IN.
ter1091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 ©0.000 - 0.000 LREF 2.0280 1IN,
(8710971 MSFC TWT 344X LAUNCH VEHICLE STUDIES T301s1 0.000 ©.023 10.000 ©0.000 BREF 4.4800 1IN,
(871099 OATA NGT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 10,000 0.000 XMRP 3.3600 1IN,
(871103) MSFC .TWT S44X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 -10,000 0.000 YMRP 0.0000  IN.
(8711011 [) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0,000 2MRP 0.2460 1IN,
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(8710891 g MSFC TWT 544X LAUNCH VEHICLE STUDIES T30131 0.000 o,.023 0.000 0.000 SREF 7.8800 SQ. 1IN,
(871001 § MSFC TWT 344X LAUNCH VEHICLE STUDIES 730251 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(87r1097) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301St 0.000 0.023 10.000 0.000 BREF 4.48070 IN.
(871099 MSFC TWT S4ax LAUNCH VEHICLE STUDIES T302S51 0.000 0,023 10.000 0.000 XMRP 3.3800 IN.
(8r1103) MSFC TWT 344X LAUNCH VEWICLE STUDIES T301S1 Q.000 0.023% ~10.000 0.000 YMRP 0.0000 N,
(8711011 [} MSFC TWT S4ex LAUNCH VEWICLE STUDIES T302S1 0.000 0.023 -10,000 0.000 ZMRP 0.2480 N,
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(871089) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 6.000 0.000 SREF 7.8800 $Q. 1IN,
(B71091) MSFC TWT 344X LAUNCH VEHMICLE STUDIES T30281 0.000 0.023 0.00a 0.000 LREF 2.0280 tN.
(871097 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4.4600 N,
(871099 MSFC TWT 344X LAUNCH VEHMICLE STUDIES T302S1 0,000 0,023 10,000 0,000 XMRP 3.3600 IN.
(871103) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 =-10,000 0.000 YMRP 90,0000 AN,
(B7Y1101) . D MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1 0.000 0,023 -10.000 0.000 2ZMRP 0.2460 IN.
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DATA SET sSyMBOL CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 9.000 0.000 SREF 7.8800 $Q.IN,
(871091 MSFC TWT S44X LAUNCH VEHICLE STUDISS T3o2s1 0.000 0.023 0.000 0.000 LREF 2.0280 IN,
(B¥1097) DATA NOT AVAILABLE FOR ALL CONDIYleS 0,000 0.023 10,000 0.000 BREF 4.,4600 IN,.
{871099) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 10.000 0.000 XMRP 3.36800 tN.
tgri1a03) DATA NOT AVAILABLE FOR ALL CONDITIDNS 0.000 0.02 -10.000 0,000 YMRP 0.0000 IN.
(871101 D MSFC TWT S44x LAUNCH VEHICLE STUDI;S T30281 0.000 Q.9 ~10.000 0.000 ZMRP 0.2480 IN.
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OATA SET SYMBGL CONFIGURATION DESCRIPTION ) GRBINC  YS ELEVTR  RUDDER REFERENCE INFORMATION
(8710899 DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 0.000 0.000 SREF 7.68800  SQ.IN.
(Br1091) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 BREF 4.4600  IN.
(871099} MSFC TWT 344X LAUNCH VEHICLE STUDIES T39281 0.000 0.023 10.000 0.000 XMRP 3.3600 IN,
(e71103), DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 YMRP 0.0000 1IN,
(8711913 L) MSFC TWT S4ax LAUNCH VEHICLE STUDIES T302st 0.000 0.023 -10.000 0.000 ZMRP 0.2480  IN.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ) ORBINC Y8 ELEVTIR  RUDDER REFERENCE INFORMATION
(B71089) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 SREF 7.8600  SQ.1IN.
(871091 ) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 0.000 0.000 LREF 2.,0280 1IN,
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 10,000 0.000 BREF 4,4800 1IN,
(871099) MSFC TWT 344X LAUNCH VEHICLE STUDIES TY302S1 0.000 0.023 10,000 0.000 XMRP 3.3600 1IN,
(B71103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 0.0000  IN.
‘8711013 [} MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 0.000 0,023 -10,000 0.000 2ZMRP 0.2480 1IN,
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(B71089) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S81 0.000 ©0.023 ©0.000 0.000 SREF 7.8800  $4Q.1IN,
(B71091) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 LREF 2.0280 1N,
(871097) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 ©0.023 10.000 0.000 GREF 4.4600 1IN,
(871099) DATA NOT AVAILABLE FOR ALL CONDITIGNS 0.000 0.023 10.000 ©.000 XMARP 3.3600 IN.
(8711039 MSFC TWT 344X LAUNCH VEHICLE STUDLES T30181 0.000 0.023 -10.000 0.000 YMRP 0.0000 1IN,
(871101) [ DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 ~-10,000 0.000 ZMRP 0.2480 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y$ ELEVTR  RUDDER REFERENCE TNFORMATION
(871009) 9 MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 0.000 0,023 0.000 0.000 SREF ?7.8800  SQ.IN.
(B71091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 [N,
(B71097) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 10.000 0.000 BREF 4.4600 1IN,
(B71099) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3600 1IN,
(Br1103) MSFC TWT 344X LAUNCH VEHMICLE STUDIES T30181 0.000 0,023 -10.000 0.008  YMRP 0.0000 1IN,
(8711017 [\ DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 ZMRP 0.2480 1IN,
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBGL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVIR  RUDDER REFERENCE INFORMATION
(871089 9 MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 ©0.023 0.000 ©0.000 SREF 7.8800  3aQ.1IN,
(8710911 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©.023 ©0.000 0.000 LREF 2.0200 IN.
(871097 MSFC TWT S44X LAUNCH VEHICLE STUDIES T301s1 0.000 ©.023 10.000 0.000 BREF 4.4800 1IN,
(871099) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10.000 ©0.000 XMRP 3.3800 (N,
(8711031 | MSFC TWT Saax LAUNCH VEHICLE STUDIES T30131 0.000 ©0.023 -10,000 0,000 YMRP 0.0000 1IN,
ter1101> [) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP 0.2460 IN.
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DATA SET SYMOTL CONTISURATION CESCRIFPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
{871089) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T301St Q.000 0.023 0.000 0.000 SREF 7.8800 8Q.1IN.
(871091 OATA NOT AVAILABLE FOR ALL CONDITIONS g.000 0.023 0.000 0.000 LREF 2.0280 IN.
{871097) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 ; 0.000 0.023 10.000 0.000 BREF 4.4800 "IN,
(871099) OATA NOT AVAILABLE FOR ALL CONDITIONS ’ 0.000 0.023 10.000 0.000 XMRP 3.3600 TN,
(871103) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S81 0.000 g.023 -10.000 0.000 YMRP 0,0000 N,
(87t1101) D ODATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 09.000 2ZMRP 0.2480 IN,
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DATA SET SYMBGOL  CONFIGURATION DESCRIPTION S ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g MSFC TWT 544X LAUNCH VEHMICLE STUDIES T30181 0.000 0.023 0,000 0.000 SREF 7.8800  Sa.IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIGNS 0.000 '0.023 0,000 0.000 LREF 2.0280 1IN,
(871097 MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 0,000 0.023 10.000 0.000 BREF 4.4800 1IN,
(871099 DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 10.000 9.000 XMRP 3.3600 IN.
(871103 MSFC TWY 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 -10.000 0.000 YMRP 0.0000 1IN,
(8711017 [) OATA NOT AVAILABLE FOR ALL CONDITIONS - 0.000 0.023 -10,000 0,000 2ZMRP 0.2480 1IN,
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ANGLE OF ATTACK. ALPHA, DEGREES
TATA SET SYMBUL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(B71089) g MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 0.000 9,023 0,000 0.000 SREF 7.8800  $Q.1IN.
(B71091) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30231 - 0.000 0.023 0,000 0.000 LREF 2.0280 1IN,
(87r1097) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301s1 0.090 0,023 10,000 0.000 BREF 64,4600 1IN,
(871099) MSFC TWY 344X LAUNCH VEHMICLE STUDIES T3402S1 0.000 0.023 10.000 9,000 XMRP 3.3600 N,
(871103) MSFC TWT 344X LAUNCH VEHICLE STUDIES T351S1 0.000 0,023 -10.000 0.000  YMRP 0.0000 1IN,
f871101) [}  MSFC TWT S44x LAUNCH VEHICLE STUDIES T36231 0.000 0.023 -10.000 0.000 ZMRP 0,2480 1IN,
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_ ANGLE OF ATTACK, ALPHA. DEGREES
OATA SET SYMBGL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTIR RUDDER REFERENCE INFORMATION
{871089) g DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 0,000 0.000 SREF 7.68800 SQ.IN.
(871091) MSFC TWT 344X LAUNCH VEWHICLE STUDIES T3ioa2st a.000 0.023 0.000 0.000 LREF 2.0280 N,
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a,023 10.000 Q0.000 BREF 4.4800 IN.
(871099) MIFC TWT 344X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 10.000 0.000 XMRP 3.,.3800 tN.
(871103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 0.0000 IN.
(e71101)  [) MSFC TWT 544X LAUNCH VEHICLE STUDIES T3g2s1 0.000 0,023 -10.000 0.000 2ZMRP 0.2480 1IN,
B SCALE 0.0040 SCALE
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' ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{B71089) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 SREF 7.8800 SQ.IN,
(871091 MSFPC TWT 544X LAUNCH VEHICLE STUDIES T302St 0,000 0.023 0.000 0.000 LREF 2.0280 IN,
(871097) DATA NOT AVATILABLE FOR ALL CONDITIONS 0.0G0 0.023 10.000 0.000 BREF 4.4600 IN,
(871099) MSFC TWT 344X LAUNCH VEHICLE STUDIES T3o2s1 0.000 0.023 10,000 0.000 XMRP 3.3600 IN.
(871103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 0.0000 IN.
(871101) D MSFC TWT 544X LAUNCH VEHICLE STUDIES T302St 0,000 0.023 -10,.000 0.000 ZMRP 0.2480 IN.
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’ ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC  YS ELEVTR  RUDDER REFERENCE INFORMATION
" (Br1089) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800  3Q.1N.
(871091) MSFC TWT 344X LAUNCH VEMICLE STUDIES T3In281 9.000 0.023 0.000 0.000 LREF 2.0280 N,
(871097} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 BREF. 4.4€00 1IN,
(871099 MSFC TWT S44X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 10,000 0.000 XMRP 3.3600 1IN,
(871103} DATA NOT AVAILABLE FOR ALL CONDITIONS - 0,000 0,023 ~-10.000 0.000 YMRP 0.0000 1IN,
(er1101)° [) MSFC TWT S44ax LAUNCH VEWICLE STUDIES TI0291 0.000 0.023 -10,000 0,000 2ZMRP 0.2480 1IN,
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET 'SyMBoL CONFIGURATION OESCRIPTION ORBINC Ys ELEVIR RUDDER REFERENCE INFORMAY‘lON
(871089) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0.000 SREF 7.8800 SQ.IN,
(871091 MSFC TWT 344X LAUNCH VEHICLE STUDIES T3G2s1 0.000 0.023 0.000 0.000 LREF 2.0280 IN,
(B71097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4,4800 N,
(B71099) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281 . 0.000 0.023 10,000 0,000 xMRP 3.3800 tN.
(871103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000  YMRP 0.0000 1N,
(871101 D MSFC TWT 344X LAUNCH VEHICLE STUDIES T302s1 0.000 0.023 -10.000 0.000 ZMRP 0.2480 IN.
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 0.000 ©.000 SREF 7.8800  S3.1IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 ©.023 0.000 0.000 LREF 2.0280 IN.
(871097) MSFC TWT 344X LAUNCH VEHMICLE STUDIES T30181 0.000 0.023 10,000 0.000 BREF 4.4600 N,
(871099) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3600 IN.
(871103) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 ~10,000 0.000 YMRP 0.0000 (N,
(8711013 [) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 -10.000 ©0.000 2MRP 0.2480 1IN,
. : SCALE 0.0040  3CALE
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(B71089) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.1IN.
(871091 ), DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 0.023 0.000 0.080 LREF 2.0280 1IN,
(871007) MSFC TWT 344X LAUNCH VEHICLE STUDIES T301s1 0,000 0.023 10,000 0.000 BREF 4.4600 1IN,
(871099 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3600 1IN,
(871103 MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0,000 0,023 -10.000 0.000 YMRP 0.a000 N,
(8711011 [N DATA NOT AVAILABLE FOR ALL CONDITIGONS 0.000 0.023 -10.000 0.000 2ZMRP 0.2480 1IN,
} SCALE 0.0040  SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(e71089) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T3o1s1 0.000 0,023 ©.000 ~ 0.000 SREF 7.8800  3Q.1N,
(8710891) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 LREF 2.0280 1IN,
(871097) MSFC TWT S44x LAUNCH VEHICLE STUDIES T34181 0.000 ©0.023 10.000 0.000 BREF 4.4600  IN.
(871099 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©.023 10,000 0.000 XMRP 3.3600 1IN,
(B71103) MSFC TWY S44X LAUNCH VEMICLE STUDIES T3IO181 9.000 0.023 ~-10.,000 Q,000 YMRP 00,0000 IN.
(8711011 [) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 ©0.000 2ZMRP 0.2480 1IN,
v : SCALE 0.0040  SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(871089) 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T301S1 0,000 0.023 0,000 0,000 SREF 7.8800 SQ.1IN,
(871091 ) DATA NOT AVAILABLE FOR ALL COND[TIONS 0.000 0.023 0,000 0.000 LREF 2.0280 IN.
{871097) MSFC TWT 344X LAUNCH VEMICLE STUDIES T3O1St 0.000 0.023 10,000 0.000 BREF 44,4800 IN.
(871099 DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10.000 0.000 XMRP 3,3800 N,
(871103) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 -10,000 0,000 YMRP 0,0000 IN,
(271101 D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP 00,2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ORBINC YS ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g MSFC TWT S44x LAUNCH VEHICLE STUDIES T301s1 0.000 0,023 ©.000 . 0.000 SREF 7.8600  SQ.1N.
(871091) DATA NOT AVAILASLE FOR ALL CONDITIONS 09.000 ©0.02% ° 0,000 0,000 LREF 2.0280 1IN,
(871097) MSFC TWT 344X LAUNCH VEMICLE STUDIES T30181 0.000 0,023 10.000 ©0.000 BREF 4.4800 IN,
(871099 ) DATA NOT AVAILABLE FOR ALL CONDITIONS '9.000° ©.023 10,000 0,000 XMRF 3.3800 1IN,
(871103) MSFC TWT 344X LAUNCH VEMICLE STUDIES T30181 0.000 0,023 -10.000  0.000 YMRP 0.0000 1IN,
(8711011 [} OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 - 0,023 -10.000 ©0.000 ZMRP 0.2480 1IN,
: . SCALE 0.0040  SCALE
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ANGLE OF ATTACK., ALPHA, DEGREES
SATA SET SYHBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMAT1ION
(871089 Q MSFC TWT 844X LAUNCH VEWICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.8800  38Q.1IN,
(8r1091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302S1 0,600 0.023 0.000 0.000 LREF 2.,0280 N,
(871097) MSFC TWT S44Xx LAUNCH VEHICLE STUDIES T301s1 0.000 0.023 10,000 0.000 BREF 4.4600 IN,
(871099) MSFC TWT 544X LAUNCH VEWICLE STUDIES T302s1 0.000 0.023 10,000 0.000 XMRP 3.3600 IN.
(871103) MSFC TWT S44Xx LAUNCH VEHICLE STUDIES T30181 6.600 0.023 -10.000 0.000 YMRP 0.0060 IN.
¢871101) [\ MSFC TWT S44x LAUNCH VEHICLE STUDIES T3O2s1 0.000 0.023 -10.600 0.000 2MRP 0.2480 N,
’ SCALE 0.0040  ScaLE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC YS ELEVTR  RUDDER REFERENCE INFORMATION
(871089) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0.000 0.000 SREF 7.8800 S$Q. 1IN,
(871091 ) MSFC TWT S44X LAUNCH VEHICLE STUDIES T302s1 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 10:000 0,000 BREF 4,4600 N,
(871099) - MSFC TWT 544X LAUNCH VEHICLE STUDIES T3G2s1 0,000 9,023 10.000 0.000 XMRP 3.36800 IN.
(871103 DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 -10.000 0,000 YMRP 0.0000 IN,
(871101 D MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281 0.000 0.023% -10.000 0.000 ZMRP 0.,2400 IN.
i . . SCALE 0,0040 | SCALE
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ANGLE OF ATTACK, ALPHA, DEGREES
DAYA SET SYMBSL  CONFIGURATION DESCRIPTION . ORBINC  YS ELEVIR RUDDER REFERENCE INFORMATION
(871089) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000  ©.023 0.000 ©0.000 SREF 7.8800  Sa.IN.
(871091 ) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302S1 0.000 ©.023 0.000 0.000 LREF 2.0280 1IN,
(871097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 10.000 0.000 BREF 4.4800 1IN,
(271099) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302St 0.000 0,023 10.000 0.000  XMRP 3.3600 1IN,
(87110%) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 -10.000 0.000  YMRP 0.0000 1IN,
t8rt101) () MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1 0.000 ©.023 -10,.000 0.000 ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
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. ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ‘ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(871089) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000  0.023 0.000 0.000 SREF 7.8800  SQ.IN,
(871091) MSFC TWT 544X LAUNCH VEMICLE STUDIES T302st 0.000 0,023 ©.000 0.000 LREF 2.0280 G:IN,
(B71097 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 BREF 4.4800 1IN,
(871099) MSFC TWT 544X LAUNCH VEMICLE STUDIES T3G2S1 0.000 0,023 10.000 0.000  XMRP 3.3800 1IN,
(871103) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 08.0000 1IN,
(871101)> - [ MSFC TWT 544X LAUNCH VEHICLE STUDIES T30231 © 9.000 0.023 -10.000 0.000 ZMRP 0.2480 (N,
. SCALE 0.0040  SCALE
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ANGLE OF ATTACK, ALPHA., DEGREES
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DATA
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NOT AVAILABLE FOR ALL CONDITIONS
TWT 344X LAUNCH VEHICLE STUDIES T30181
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DATA
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TWT 544X LAUNCH VEWMICLE STUDIES T30O1S8%
NOT AVAILABLE FOR ALL CONDITIONS
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CONFIGURATION DESCRIPTION
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DATA
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DATA
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TWT 544X LAUNCH VEHICLE STUDIES T30181
NOT AVAILABLE FOR ALL CONDITIONS
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NOT AVAILABLE FOR ALL CONDITIGNS
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NOT AVAILABLE FOR ALL CONDITIONS
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(871089) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30D1s1 9.000 G.023 0.000 0.000 SREF 7.8800 SQ.1IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(871097) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 Q0,000 0,023 10.000 0.000 BREF 4,46800 1IN,
(871099) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 10,000 0.008 XMRP 3.3600 1IN,
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(871101) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP 00,2460 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30151 0.000 0,023 0.000 0.000 SREF 7.8800 3Q.1N,
(8r1091) MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1 0,000 0.023 ' 0.000 0.000 LREF 2.0280' 1IN,
(gr1097) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 g.023 10.000 0.000 BREF 4.4600 IN,
(B71099) M3FC TWT S44X LAUNCH VEHICLE STUDIES T302S1% 0.000 0.023 10.000 0.000 XMRP 3.3800 IN.
(8711031 MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 -10.000 0,000 YMRP 0.0000 IN.
t8r1101) D MSFC TWT 544X LAUNCH VEHICLE STUDIES T30231 0,000 0.023 -~-10.000 0.000 2MRP G.2480 IN.
SCALE 0,0040 SCALE
MACH 1.20 PAGE 338



EFFECT 0
v Ty

CN

-0.1

-0.2

-0.3

-0.4

-0.3

NORMAL FORCE COEFFICIENT,

S AN ERANASRELRERARERESRASNERAARRN ANSAEEARASRRELL RARES RAMAE BAAS IMLARA A "1'[’"v‘l’

-a.7
-0.e8
-a.9
-1.0

~-%.1

-1.2 °

DATA SET
(871089)
(871091)
(871097}
(871099}
(B71103)
(Br1101)

F ORBITER ELEVONS AT ZEROQ ORBITER INCIDENCE

TrrrT LA R BRI LERSLERS LA SN § T 7T T rrT

LA LB LELELELS

Trrvr

rviry

{2 gl 2l g 0k A Sl B Bl O

rrrryrt Y’Yj

|9 &

[ R

#

LLLl

A411

1141

14541

1411

ISww}

411

1041

Al il

A

ISEEY

ISwu1

saLd

Yy

'

SYMBOL

?
3

D

MACH

.7 .6 .S 4 -3

PITCHING MOMENT COEFFICIENT,

CONFIGURATION DESCRIPTION

DATA
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NOT AVAILABLE FOR ALL CONDITIONS
TWT S44X LAUNCH VEHICLE STUDIES T3028t
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TWT 844X LAUNCH VEHICLE STUDIES T30281
NOT AVAILABLE FOR ALL CONDITIONS
TWT S44X LAUNCH VEMICLE STUDIES T302st

1.46

o1

ORBINC
0.000
0,000

- 0.000
0.000
g.000
0.000

Ys
0.023
0.023
0,023
0.023
0.023
0.023

-.1

ELEVTR
0.000
0.000

10.000

10.000

-10.000
-10.000

CLM

RUDDER
0.000
0.000
0.000
0,000
0.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.68800
2.0280
4.4800
3.3600
0.0000
0.2480
0.0040

PAGE

SQ.IN.
N,
N,
N,
N,

SN,

' SCALE

339



EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE

Q. [T

CN

~0.1

-0.3

-0.4

-0.6

NORMAL FORCE COEFFICIENT.,

-0.7

-1.1

-t1.2

Data sETV
(8r1089)
(871091 )
t8r1a97)
(871099
(871103)

e

T T T LELSRSRS LA AN B & 1T

T T

1Ty TrrTr

LA SR §

Tt

toror

L 2 B O

YTt rYrot

td

rrvy

rrvy

IYURE FTENY FERY

vy

1411

Ty

?
A
:

11144

\R BB

=

1411

Ty

LA A

1111

1TFT

Ll

TYTrY

1481

Ty

1411

v

L1

TTTY

T T

1ALl

VT

ii 1l

A1l i

1111

syMaoL

{871101) -

MACH

2
?

D

-7 ] .3 4 .3

PITCHING MOMENT COEFFICIENT,

CONFIGURATION DESCRIPTION

DATA
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DATA
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NOT AVAILABLE FOR ALL CONDITIONS
TWT 544X LAUNCH VEHICLE STUDIES T302s1
NOT AVAILABLE FOR ALL CONDITIONS
TWT 344X LAUNCH VEHICLE STUDIES T352S1
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tar1089) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0,023 0.000 0.000 SREF 7.8800  Sa.1IN.
(871091 MSFC TWT 344X LAUNCH VEHICLE STUDIES T30251 0.000 0,023 0.000 0.000 LREF 2.0280 IN.
(ar1097) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4.4600 1IN,
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CONFIGURATION DESCRIPTION

DATA
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DATA
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DATA
MSFC

NOT AVAILABLE FOR ALL CONDITIONS
TWT 344X LAUNCH VEHICLE STUDIES T30281
NOT AVAILABLE FOR ALL CONDITIONS
TWT 544X LAUNCH VEHICLE STUDIES T3n2s1
NOT AVAILABLE FOR ALL CONDITIONS
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(A71090) 8 MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 0.000 Q.023 0.000 0.000 SREF 7.8800 SQ. 1N,
tA71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0.000 0.000 LREF 2.0280 N,
(A71098) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 10.000 0.000 BREF 4,4600 IN,
(A71100Q) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10.000 0.000 XMRP 3.3600 N,
(A71104) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 -~10,.000 0,000 YMRP 0.0000 tN.
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(A71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0.000 LREF 2.0280 IN.
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(A71090) g MSFC TWT 544X LAUNCH VEMICLE STUDIES T301S1 0.000 g.023 0.000 0.000 SREF 7.8800 : SQ.1IN,
tA71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0260 IN.
{AT1098) MSFC TWT 344X LAUNCH VEHMICLE STUDIES T30181 0,000 0.023 10.000 0.000 BREF 4.4800 IN,
(A71100) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 4.000 XMRP 3.3600 IN.
{A71104) MSFC TWT 544X LAUNCHM VEHICLE STUDIES T30181 0.000 -0.023 -10,000 0.000 YMRP 9.0000 IN,
(A71102) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP 0.2a480 IN.
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<avi090), Q MSFC TWT S44% LAUNCH VEWICLE STUDIES T35181 0.000 0.023 0.000 0.000 SREF 7.3800  Sa.IN.
(Ar1092) MSFC TWT S44x LAUNCH VEHICLE STUDIES T302s1 0.000 0.023 0.000 ©0.000 LREF 2.0280 IN.
(A?1098) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301s1 0.000 0,023 10,000 0.000 BREF 4.4600  IN.
(A71100) MSFC TWY 544X LAUNCH VEHICLE STUDIES T302S1 0.000 ©0.023 10.000 0.000 XMRP 3.3600 1IN,
(A71104) MSFC TWT 344X LAUNCH VEHICLE STUDIES T361s1 0.000 0,023 -10.000 0.000 YMRP 0.0000 N,
€a711023 [}  MSFC TWT 844X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 ~-10.000 0.000 2ZMRP 0.2480  IN.
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(A71090) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 SQ.IN.
(A71092) MSFC TWT Sa4eXx LAUNCH VEHICLE STUDIES T30281 0,000 a.023 0,000 Q.000 LREF -2.,0280 IN.
(AT1098) DATA NOT AVAILABLE FOR ALL CONDITIONS - 0,000 0,023 10,000 0,000 BREF 4.4€00 N,
(A71100) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30231 0.000 g.023 10.000 0.000 XMRP 3,.36€00 N,
(A71104) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 -10.000 0,000 YMRP 00,0000 IN.
(A71102) MSFC TWT S44X LAUNCH VEHICLE STUDIES T302s1 0.000 c.023 -10.000 0.000 ZMRP 00,2480 IN.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION " ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATUON
(a71020) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 ©0.000 0,080 SREF 7.68800  sa.twn.
(A710082) MSFC TWT S4ax LAUNCH VEHICLE STUDIES T30281 0,000 ©.023 0.000 0,000 LREF 2.0280  IN.
(A71098) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0,023 10.000 0,000 BREF 4.4600  IN.
(A?1100) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 10.008 0,000 XMRP 3.3600  IN.
(A71104) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 ©0.023 -10.000 0.000 YMRP 0.0000 N,
(a71102) [\ MSFC TWT 544X LAUNCH VEHICLE STUDIES T302s1 0.000 ©0.023 -10.000 0,000 ZMRP 0.2480 1IN,
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(AT10%0) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 Sa.1IN.
(A71092) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 Q.000 0.000 LREF 2.0280 IN.
(A71098). DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10.000 0,000 BREF ' 4.4800 IN,
(A71100) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 10,000 0.000 XMRP 3,.3600 JIN,
(AT1104) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 YMRP .. 0.,0000 AN,
(AT1102) D MSFC TWT S44X LAUNCH VEWMICLE STUDIES T302s1 ' 0.000 0.023 -10,000 0.000 2ZMRP 0.2480 tN.
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(A71090) S? DATA NOT AVAILABLE FOR ALL CONDITIONS
tA71092) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281
(A71098) @ DATA NOT AVAILABLE FOR ALL CONDITIONS
(A71100) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281
(A71104) DATA NOT AVAILABLE FOR ALL CONDITIONS
tA71102) E) MSFC TWT 544X LAUNCH VEHICLE STUDIES T302S1
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC YS ELEVTR  RUDDER REFERENCE INFORMATION
(A71090) 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T30O181 0,000 0,023 0,000 0,000 SREF 7.8800 . iSQ.IN,
(A71092) DATA NOT AVAILABLE FOR ALL CONDITIONS Q.000 0.023 0,000 0.000 LREF 2.0280 IN,
(AT1098) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 Q.000 0.023 10.000 0.000 8REF 4.4600 IN.
(A73100) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0,000 XMRP 3.3800 N,
(AT1104) MSFC TWT S44X LAUNCH VEHICLE STUDIES T3O181 0.000 0.023 -10,000 0.000 YMRP 0,0000° tN,
(A71102) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP 0.2480 tN.
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DATA SET SYMBOL CONFIGURATION DESCRIFPTION ORSING  ¥S SLEVTR  RUDDER REFERENCE INFORMATION
(A71090! g MSFC TWY S44X LAUNCH VEHICLE STUDIES T301S1 0.000 0.023 0.000 0.000 SREF 7.8800 SQ.1IN.
(A71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.900 9.023 0.000 0.000 LREF 2.0280 IN.
(A71098) MSFC TWT 844X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 10,000 0.000 BREF 4,4800 IN.
(A71100) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 XMRP 3.3600 N,
{AT71104) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 -10.000 0,000 YMRP 90,0000 IN.
(A71102) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 -10.000 0,000 ZMRP 0.2480 IN.
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DATA SET SYMBOL CONF IGURATION DESCRIPTION _ ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(A71090) g MSFC TWT S44X LAUNCH VEHMICLE STUDIES T301s1 0.000 0.023 9.000 0.000 SREF 7.8800 SQ.IN,
(A71092) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.,0280 IN.
(A71098) MSFC TWT 544X LAUNCH VEHICLE STUDIES T3018t 0.000 0.023 10.000 0.000 BREF 4,4600 N,
(A71100) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3600 IN,
(A71104) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181% 0.000 0.023 -10.000 0.000 YMRP Q,0000 IN.
(AT1102) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP O.2480 IN.

SCALE 0.0040 SCALE

10 L2

MACH 1.10 | o PAGE 357



EFFECT OF ORBITER ELEVONS AT ZERO ORBITER INCIDENCE

T -

AN Rl aua S

R s S

L S Sl

CLM

Nre

Sk

[= %y

TINA& Y

o

£

0

-6 -4

Q.o

Q.4

Q.2

o.0 M

~0.2

"1l

~0.4

CN

~0.6

~-1.0

12

CA

-12

DATA SET sSYMBOL

(A71090) g
(AT1092) @

(A71098)
D

MSFC
MSFC
MSFC
MSFC
MSFC
MSFC

{A71100)
(A71104)
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VEHICLE
VEHICLE

STUDIES
STUDILES
STUDIES
STUDIES
STUDIES
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(A71090) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 .000 0.000 SREF 7.8800 SQ.IN.
(A71092) MSFC TWT 344X LAUNCH VEHMICLE STUDIES T30281 - 0,000 0.023 0.000 0.000 LREF 2.0280 IN.
(A71098) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10.000 0.000 BREF 4.4600 IN.
(A71100) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30251 0,000 0.023 10.000 0.000 XMRP 3.3800 IN.
(A71104) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 -10,000 0.000 YMRP Q.0000 IN.
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000 ©0.000 SREF 7.8800  Sa.1IN
(0711353 MSFC TWT 344X LAUNCH VEHICLE STUDIES T901s1 0.000 0,023 O. . . .
(5711333 R DATA NOT AVAILABLE FOR. ALL CONDITIONS . 0,000 0.023 0.000 0.000 LREF ) 2.0280 IN,
(BT1143) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90181 0,000 0.023 10.000. 0.000 BREF 4.4800  IN.
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FOR ALL CONDI s . . -10. . . .
csr11a7) [} DATA NOT AVAILABLE : scALE 0.0040  SCALE

MACH .60 ‘ PAGE 363



EFF

ECT_OF ORBITER ELEVONS WITH 312 IN, HO TANK

v T T T T L Lanil Saht S thied Sl bt gl
-
o
-
- -}
.8
r -
r -
«?
4 -
C 3
8
H 3
r -y
.8
o -
z o t\\z\ h
- .4 -_———
U : '\N -
. : \ e
— -
z 3 o .
Z - \ ]
— . -
e 2 ! \ .
— .
- [ O ‘ﬁ 7
w " ~—— b
] - - ;
O Y P
O " /_-e\ \ \c -
'_ - G \\Q -
zZ of - ol— ]
w .
b " e N .
o C b 3
b T \9 .
=.1 [~ T — ]
(L} = £) <
Z o E
— o -
I o 4
o --2 N ]
- L -
— N -
a - <
=.3 F \o 7
: ]
-4
-.8 P
~.®
-1 -10 -8 -8 -4 -2 ] 2 4 e 8 10 12
ANGLE OF ATTACK, ALPHA, DEGREES
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{D71138) g MSFC TWT 344X LAUNCH VEHICLE STUDIES TOn131 0.000 a.023 0.000 0.000 SREF 7.8800 SQ.IN.
(871133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0.000 0.000 LREF 2.0280 IN.
{B71143) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90181 0,000 0.023 10.000 0.000 BREF 4.46800 IN.
(8r1141) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a.023 10.000 Q0,000 XMRP 3.3600 IN.
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(Bri147) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP Q.2480 IN.
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{D711353) g MSFC TWT S44X LAUNCH VEHICLE STUDIES 190181 0.000 0.023 0.000 0.000 SREF 7.8800 SQ. 1IN,
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES 790281 0.000 0.023 0.000 G.000 LREF 2.0280 IN.
(B71143) MSFC TWT 544X LAUNCH VERICLE STUDIES 790181 0.000 0.023 10.000 0.000 BREF 4.4800 CING
(B71141) DATA NOT AVAILABLE FOR ALL .CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3600 IN.
(Br1143) MSFC TWYT 844X LAUNCH VEHICLE STUDIES T90O1S81 a.000 0.023 -10.000 0,000 YMRP 0.0000 IN.
(B71147) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 Q0,023 -10.000 0,000 ZMRP 0.2480 IN.
. . SCALE Q,0040 SCALE
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DATA SET SYMBOL CONF IGURATION DESCRIPTION : ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(D71133) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0.000 SREF 7.880Q00 SQ.IN,
(B71133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 0.000 Q.000 LREF 2.0280 1N,
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 . 0.000 BREF 4,4600 IN.
(B71141) MSFC TWY 344X LAUNCH VEHICLE STUDIES To0231 0,000 0.023 10.000 0,000 XMRP 3.3600 IN.
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 0.0000 IN.
(Br1147) D MSFC TWT 544X LAUNCH VEHICLE STUDIES T90231 0,000 0,023 -10.000 0,000 ZMRP 0.2480 IN.
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DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(071133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 . S4Q.iIN,
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90281 0.000 0,023 9.000 0,000 LREF 2.0280 N,
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4.4600 IN.
(Br1141) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902S1 Q.000 0.023 10.000 0.000 XMRP 3.3800 IN.
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 YMRP 0.0000 IN,
(871347) D MSFC TWT 544X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 -10.000 0.000 ZMRP 00,2480 N,
! . . SCALE 0.0040 SCALE
MACH 1.95

PAGE 367



EFFECT OF ORBITER ELEVONS WITH 312 IN. HO TANK
K LN A B S e Tt Tt rr—t—f Tt

™1 T T T L. i S |
-
E -
-
- !
8 s
b 3
4
1 )
[ ]
- -
8
o -
z o ]
- .
(] [ <
A of -
- : -
— B
Z .3 L -
w 3 -
— - -
(@] I b
-— .2
'S o ‘
uw L 2
Lé] L -
.1
[8) = p
L o [ 4
5L B8 , — ]
Z - e -
R = iy = — k__‘_z__?um—?—-—l“
5 o A A A A -
. & = L ——Eh 4
z _ 5 =) —E - 3
-1 g =
(O] r -
Z r B
- r -
I o E
QO --2f
- L s
— L -4
a o o
-3
- -
.4
F ]
-3
L .
-.‘.
-i2 -10 -8 -8 -4 -2 Q 2 4 L) 10 2
ANGLE OF ATTACK. ALPHA, DEGREES
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(D7113%) g OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 SQ.1IN.
(871133) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90231 0,000 0.023 0.00Q0 0.000 LREF 2.0280 IN.,
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0,000 BREF 4.4800 IN.
(8r1141) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90231 0.000 0,023 10.000 0.000 XMRP 3.3600 IN.
(871143) DATA NOT AVALILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 YMRP Q.0000 IN.
(871147) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T902S1 0,000 0.023 -10.000 0.000 ZMRP 0.24380 IN.
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(D71133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T901S1 0.000 0.023 0.000 0.000 SREF 7.8800 3Q. 1IN,
(871133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0260 IN,
(B71143) @ MSFC TWT 544X LAUNCH VEHICLE STUDIES 790181 0,000 0.023 10,000 0.000 BREF 4.4600 IN,

(Brti41) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10,000 0.000 XMRP 3.3600 IN, |
(87r1143) MSFC TWT S44X LAUNCH VEWICLE STUDIES T90131 i 0.000 Q,02% -10,000 0,000 YMRP 0.0000 N,
(eri1ia?) D DATA NOT AVAILABLE FOR ALL CONDITIONS g.000 0.023 -10,000 0.000 ZMRP G.24080 N,

SCALE 0.0040 SCALE

MACH .80 | PAGE . 371
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ANGLE OF ATTACK., ALPHA. DEGREES

CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR

MSFC
MSFC
MSFC
DATA
MSFC

DATA

TWT 344X LAUNCH VEHICLE STUDIES T901s1 0.000 0.023 0,000
TWT 344X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 0.000
TWT S44X LAUNCH VEHICLE STUDIES 790181 0.000 9.023 10.000
NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000
TWT 544X LAUNCH VEHICLE STUDIES. T901S1 0,000 0.023 -10.000
NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000

1.20

RUDDER
0.000
Q.000
0.000
0.000
§.000
0.000

8 10 12

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

r.6800 SQ.1IN.
2.0280 IN.
4,4600 IN.
3.3600 IN.
0.0000 1IN,
0.2480 IN.
0.0040 - SCALE
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DATA SET SYMBOL
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(871133)
(871143)
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(87L147)

MACH

3

D

DATA
MSFC
DATA
MSFC
DATA
MsFC

-8 -6 -4 - o 4

ANGLE OF ATTACK. ALPHA. DEGREES

NOT AVALILABLE FOR ALL CONDITIONS 0.000 9,023 0.000
TWT S44X LAUNCH VEHICLE STUDIES T90281 0.000 0,023 0.000
NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000
TWT 544X LAUNCH VEMICLE STUDIES T90231 0.000 0.023 10.000
NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000
TWT 344X LAUNCH VEHICLE STUDIES T902s1 0.000 0,023 -10.000

1.46

CONFIGCURATION DESCRIPTION ORBINC YS ELEVTR RUDDER

0.000
0.000
0,000
0.000
0.000
0.000

L] 10

REFERENCE INFORMATION

SREP
LREF
BREF
XMRP
YMRP
MR
SCALE

7.6800 ' SQ.IN.
2.0260 ! 1IN,
4.4800 1IN,
3.3600 1IN,
0.0000 1IN,
0.2480 1IN,
0.0040  SCALE
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CONFIGURATION DESCRIPTION

DATA
MSFC
DATA
MSFC
DATA
MSFC

NOT
™T
NOT
T™T
NOT
TWY

AVAILABLE FOR ALL CONDITIONS
544X LAUNCH VEHICLE STUDIES T90281
AVAILABLE FOR ALL CONDITIONS
844X LAUNCH VEHICLE STUDIES T902S1
AVAILABLE FOR ALL CONDITIONS
S44X LAUNCH VEHICLE STUDIES T90281
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4
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REFERENCE INFORMATION
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SCALE
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DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys

(07r1133) DATA NOT AVAILABLE FOR ALL CONDITIONS - 0,000 0.023
(871133) MSFC TWT 844X LAUNCH VEMICLE STUDIES T90281 0.000 9.023
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023
(871141) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281 0.000 '0.023
‘tari1es) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023
(a71147) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281 ' 0.000 0.023
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scCALE

7.8800 SQ.IN.
2.0280 tN,
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3.3600 IN.
0.0000 tN.
G.2480 tN.
0.0040 3CALE
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CONFIGURATION DESCRIPTION

DATA
MIFC
DATA
MSFC
DATA
MSFC

ANGLE OF ATTACK. ALPHA, DEGREES

ORBINC Y8 ELEVTR
0.000 Q.023 0.000
0.000 0.023 0.000
0.000 0.023 10.000
0.000 0.023 10.000
Q.000 0,023 -10.000
0.000 0.023 -10.000

AVATLABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES
AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VENICLE STUDIES Too2s1
AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES
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REFERENCE INFORMATION
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SREF
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION o ORBINC ¥s ELEVTIR RUDDER REFERENCE INFORMATION
(O7113%) MSFC TWT Sa4X LAUNCH VEHICLE STUDIES T9O1S81 0,000 0.023 0.000 9.000 SREF 7.8800 8Q.1IN,
(871133) DATA NOT AVAILABLE FOR ALL CONDUTIONS 0.000 0,023 0,000 0.000 LREF 2.0280 IN.
(B71143) MSFC TWT S44X LAUNCH VEMICLE STUDIES T90181 Q.000 Q.023 10.000 0.000 BREF 4.4000 IN,
(8r1141) DATA NOT AVAILABLE FOR ALL CONDITIONS : 0,000 0.023 10,000 0.000 XMRP 3.3600 IN,
(871143 MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181 0.000 0,023 -10.000 0,000 YMRP 0.0000 IN.
(BY1147) D OATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 -10.000 0.000 ZIMRP 00,2480 N,
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SyYMBOL CONFIGURATION DESCR!PT!ON ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(D71139%) g MSFC TWT 344X LAUNCH VEHICLE STUDIES T90O131 0.000 0,023 a.a00 0.000 SREF ?.8800 sQ. 1N,
(B871133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0.000 0.000 LREF 2.0280 IN.
(871143) MSFC TWT 544X LAUNCH VEWICLE STUDIES T901S1 0.000 0.023 10.000 0.000 BREF 4,.4600 M.
(8r1141) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.36800 IN.
(r711483) MSPFC TWT 344X LAUNCH VEHICLE STUDIES T901S% 0.000 0.023 -10,000 0.000 YMRP 0.0q00 iN,
{Br1147) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 ZMRP 0.2480 IN,
SCALE 0.0040 SCALE
MACH .90 PAGE @ 378
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DATA SET SYMBOL CONF IGURATION DESCRIPTION . . ORBINC ¥s !L!Vfﬂ RUDDER REFERENCE INFORMATION
<D71138) MBFC TWT 544X LAUNCH VEWMICLE STUDIES T901S81 : 9,000 a.023 0.000 Q9,000 -SREF 7.8800 3Q. 1IN,
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9Oo2s1: 0.000 0.023 0.000 0,000 LREF 2.0280 IN.
(BP1143) MSFC TWT S44X LAUNCH VEHICLE STUDIES T9O1S8% : 0.000 0.023 10.000 0.000 BREF 4.4600 IN.
(871141 DATA NOT AVATLABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3%600 tN.
(87114%) MSPFC TWT 944X LAUNCH VEHICLE STUDIES 790131 0.000 0.02% -10.000 0.000 YMAP 9.0000 IN.
t871147) OATA NOT AVAILABLE FOR ALL CONDITIONS : 0.000 0,023 -10.000 0.000 2ZMARP 0,.2480 IN.
. \ SCALE 0.0040 SCALE -
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SVWBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(D71133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.IN.
(B71133) MSFC TWT 544X LAUNCH VEMICLE STUDIES T90281 0.000 0.023 0.000 0.000 LREF 2.0280 1IN,
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4.4800 1IN,
(871141) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s1 0.000 . 0.023 10.000 0.000 XMRP 3.3600 N,
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 0.0000 1IN,
ter1147) [} MSPFC TWT S4ax LAUNCH VEHICLE STUDIES T90281 0.000 0.023 -10,000 0.000 2ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(D71138) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 ©.023 0,000 0.000 SREF 7.8800  S$Q.IN.
(871133) MSFC TWT Sa4X LAUNCH VEHICLE STUDIES T90281 0.000 ©0.023 0.000 0,000 LREF 2.0280 1IN,
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 ©.023 40,000 0.000 BREF 4.4€00 1IN,
(8r1141) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s1 9.000 0,023 10.000 0.000 XMRP . 3.3800 N,
(B71148) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 -10.000 0,000 YMRP 0.0000 1IN,
(er1147) MSFC TWT S4aX LAUNCH VEHICLE STUDIES T902s81 0.000 0,028 -10.000 0,000 ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
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DATA SET SYMBOL CONFIGURATION DESCRIPTION QRBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(07113%) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF ?.8800 8Q.1IN.
(871133 MSFC TWT 344X LAUNCH VEHICLE STUDIES T902S8t 0,000 0,023 0.000 0.000 LREF 2.0280 tN.
ter1143) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4.4800 IN.
(871141 MSFC TWT S44X LAUNCH VEMICLE STUDIES T90O2s1 ‘0,000 0.023 10.000 0.000 XMRP 3.3800 IN.
(Br1143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,.000 0.000 YMRP 0.0000 TN,
(8r1147) D MSFC TWT 544X LAUNCH VEHICLE STUDIES T902S1 0.000 0,023 -10,000 0,000 ZMRP Q.2480 IN.

SCALE 0.0040 3CALE

MACH 3.48 PAGE 382



EFFECT OF ORBITER ELEVONS WITH 312 IN. HU TANK

MACH

4.96

09 T t T L R S | AN S Tt } f":
-
-
X -
.98 4
i -
| -
r -y
.8Q )
[ -
L =
.48 #.,:
[ -+
L
- _ :
U 3
.40 ]
- ” 4
P4 L :
w L.
—
L .39 ]
— " B
w 2 i
w + §
wl 3
(=} .30 <
(8] - ]
51 L 4
'6_:, K <
[S) .23 g
w 3 ]
| o ]
. < -
- .20 ]
x L B
< L o
.18 g . 4
[ -
.10 .
L
.08 ]
[ -y
[ |
4
99,2 -10 -8 - e -4 . -2 0 2 ] ) s 10 Yy
ANGLE OF ATTACK. ALPHA, DEGREES ‘
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC  ¥v3 ELEVTR  RUDDER REFERENCE INFORMATION
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:g;::::; MSFC TWT 544X LAUNCH VEHICLE STUDIES T90281 0.000 0,023 0.000 0,000 LnE: z.ua:g l:.
(871143) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 BRE 4.48 IN.
(Br1441) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 10,000 0.000 XMRP 3.3600 (N,
G RO MAMSETAL B reee B0 S0B loees e e oe In
(871147) [} MSFC TWT 344X LAUNCH VEHICLE . . . scaLe 0.0048  SCALE

PAGE 383



EFFECT OF

ORBITER ELEVONS WITH 312 IN. HO TANK

40 rv""r T T T T T T =Tt "ttt r 9
e
v -y
3 -
d -
3 1]
3
r -
L a0
(&) F -
. " -
= L
z -
uwl 3 -
—
O .es
Lo b
w -
w o -
ul
[} r -
(&) L -
w .20
O 5
& - <
[ L -
w
—l rd
< I b
—
1% «13
< - R
> 8 1
8 i ]
m 2 -
w A
o .10 —
O L E
- B ST a9 ——g .
. . o
| G_..—---—e" ™ 3 i
.03
L B
o
.00
o‘lﬂ ~-10 -8 -8 -4 -2 ] ] 4 [ ) ] 10 e
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(D71133) 9 MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181 0.000 0.023 a.000 0.000 SREFP 7.8000 SQ.tN.
(B71133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0.000 LREF 2.0280 IN.
(871143) MSFC TWT S44X LAUNCH VEHICLE STUDIES T901S81 0,000 0,023 10,000 0.000 BREF 4,4600 1N,
(B7r1141) DATA NOT AVAILABLE FOR ALL CONDITIONS 4.000 0,023 10,000 0.000 XMRP 3,.3600 IN.
(871143) MIFC TWT S44X LAUNCH VEHICLE STUDIES T90181 0,000 0.023 -10,.000 0.000 YMRP 4.0000 IN.
(871147 D ODATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 -10.000 0.000 IMRP Q,2480 IN.
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(D?71133) MSPFC TWT 344X LAUNCH VEHMICLE STUDIES T90131 0.000 0.023 0.000 = 0.000 SREF 7.8800  3Q.1IN,
(8P1133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©.023 0.000 0.000 LREF 2.0280 1IN,
(871143) MSFC TWT 344X LAUNCH VEWMICLE STUDIES T901S1 /0,000 0.023 10.000 0,000 BREF 4.4800 1IN,
(er1141) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 10.000 0.000 XMRP 3.3800 1IN,
(B71145) MSFC TWT 544X LAUNCH VEHICLE STUDIES T901s1 ‘0,000 0,023 -10.000 ©.000 YMRP 0.0000 1IN,
(871147) [ OATA NOT. AVAILABLE FOR ALL CONDITIONS 0.000 0,023 -10.000 0.000 2ZMRP 0.2480 1IN,
: : : SCALE 0.0040  SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(D71133) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T901S1 0.000 0.023 0.000 0.000 SREF 7.8800 SQ.IN,
(B71133) MSFC TWT 344X LAUNCH VEHICLE STUDIES 790281 0,000 0,023 o.000 0.000 LREF 2.0280 IN.
(871143) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181 0.000 0,023 10.000 0.000 BREF 4,4800 IN.
(B71141) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 XMRP 3.3600 IN.
(B71148) MSPC TWT 544X LAUNCH VEHICLE STUDIES 790181 0.000 0,023 -10.000 0.000 YMRP 0.0000 IN.
(B73147) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 -10.000 0,000 ZMRP 0.26480 IN.
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, ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(D71133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 o.023 0.000 0.000 SREF ?.8800 SQ.1IN.
(B71133) MSFC TWT S544X LAUNCH VEHICLE STUDIES T90O2S81 0.000 0.023 Q.000 0,000 LREF 2.0280 N,
(871143) OATA NOT AVAILABLE FOR ALL CONDITIONS N 0.000 0.023 10,000 0.000 BREF 4,4600 N,
(871141 MSFC TWT 544X LAUNCH VEHICLE STUDIES T902381 a.000 0.023 10,000 3.000 XMRP 3.3600 1N,
(8711453) DATA NOT AVAILABLE FOR ALL CONDTITIONS 0,000 0.023 -10,000 0.000 YMRP 0.0000 M.
{Br1147) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281 0.000 ‘0,023 -<10.000 0,000 ZMRP Q.2480 IN.
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION ORBINC  YS ELEVTR  RUDDER REFERENCE [NFORMATION
(071133) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.1IN,
(871133) MSFC TWT S44X LAUNCH VEHICLE STUDIES T902s1 0.060 0.023 0.000 0.000 LREF 2.0280 N,
(ar1143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 BREF 4.4600 N,
(e71141) MSFC TWT S44X LAUNCH VEHICLE STUDIES T902St 0.000 0,023 10.000 0.000 XMRP 3.3600 1IN,
(871145) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,000 0.000 YMRP 0.0000 N,
(871147) [} MSFC TWT 344X LAUNCH VEHICLE STUDIES T9o2st 0.000 0.023 -10,000 0.000  ZMRP Q.2480 1IN,
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~ ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVIR  RUDDER REPERENCE INFORMATION
(0?3138) - Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.6800  SQ.1IN.
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90231 2.000 0.023 0.000 0.000 LREF 2.0280 IN,
(B8r1143) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 10,000 0.000 BREF 4.4800 1IN,
(B71141) MSFC TWT 544X LAUNCH VEHICLE STUDIES T902S1 . 0.000 0.023 10,000 0.000 XMRP 3.3600 IN,
(ari1145) DATA NOT AVAILABLE FOR ALL CONDITIONS 6.000 0.023 -10.000 0.000 YMRP 0.0000 (N,
tera1ar) [ MSFC TWT S44x LAUNCH VEHICLE STUDIES T90251 0,000 .0.023 -10,000 0.000 2ZMRP 0.2480 1IN,
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCleTlON ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{(br1133) g DATA NOT AVAILABLE FOR ALL CONDUTIONS 0.000 a.023 a,.000 0.000 SREF 7.8800 | SQ.IN.
{B71133) MSFC TWY 544X LAUNCH VEHICLE STUDIES T90281 0.000 0,023 0.000 0,000 LREF 2.02860 IN,
(871143) DATA NOT AVAILABLE FOR ALL CONDITICONS 0,000 0,023 10.000 0.000 BREF 4,4600 IN.
(B71148) MSFC TWT 544X LAUNCH VEHICLE STUDIES Too281 0.000 0.023 10,000 0.000 XMRP 3.3600 IN.
{B71148) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 Q9,023 -10.000 0,000 YMRP 0,0000 IN.
(Bri147) D MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s1 0.000 0,023 -~10,.000 0.000 ZMRP Q,2480 IN.
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. ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ) ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{D71133) MSFC TWT 544X LAUNCH VEHICLE STUDIES 790181 a.000 Q.023 0.000 0.000 SREF r.8800 SQ.IN.
(B71133) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0,000 0.023 0.000 0.000 LREF 2.0280 IN.
(871143) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90181 0.000 0.023 10.000 0.000 BREF .4,4800 IN.
(871141 DATA NOT AVAILASBLE FOR ALL CONDITIONS ’ 0.000 0.023 10,000 0.000 XMRP 3.3800 IN,
(B71145%3) MSPFC TWT S44X LAUNCH VEHICLE STUDIES T90181 0.000 0,023 -10.000 0.000 YMRP 9.0000 IN,
(B71147} D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 IMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK, ALPHA, DEGREES ,
DaTa 3_!? SyMSoL CONFIGURATION UESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(071133 Q MSFC TWT 344X LAUNCH VEHICLE STUDIES T901S1 0.000 0.023 0.000 0.000 SREF 7.8800 3Q. 1IN,
(871133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 0,000 0.000 LREF 2.0280 IN.
(871143) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90181 0.000 0.023 10,000 0.000 BREF 4.,4600 IN.
({87r1141) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 Q.023 10.000 0.000 XMRP 3.3800 N,
(8r1143) MSFC TWT S44X LAUNCH VEHICLE STUDIES 790181 0.000 0.023 -10,000 0.000 YMRP 0.0000 IN.
(8r1147) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP Q,2480 IN.
: SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES .
DATA SET SYMBOL CONFIGURATION DESCRIPTION . ORBINC Ys ELEVTIR RUDDER REFERENCE lN?ORNIATION
(073135} MSFC TWT S44X LAUNCH VEHMICLE STUDIES T9O1s1 0.000 ©0.023 0.000 0.000 SREF 7.8800  SQ.1IN.
(871133) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281 0.000 ©0.023 0.000 0.000 LREF 2.0280 1IN,
(871143) MSFC TWT Sa4x LAUNCH VEHICLE STUDIES T90181 0.000 0,023 10.000 0.000 BREF 4.4800 1IN,
(Br1141) DATA NGT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 §.000 XMRP 3.3600 IN.
(Br1148) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90181 0.000 0.023 -10.000 ©0.000 YMRP 0.0000 IN.
(8711473 [3 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 ©0.000 2ZMRP 0.2480 1IN,
. scaLE 0.0040  3CALE
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ANGLE OF ATTACK., ALPHA. DEGREES
OATA SE7T STMBOL CONF IGURATEON DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
{OD7r1133) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 9.000 SREF 7.8800 $Q,. IN,
{(B71133) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281 0,000 0,023 0.000 9.000 LREF 2.,0280 IN.
(871143 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 .0.,023 10,000 0.000 BREF 4.46800 ; 1IN,
(B71141) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 10.000 Q.000 XMRP 3,3600 IN.
(B711453) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 YMRP 0.0000 IN.
(871147) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 -10.000 0.000 IMRP 0.2480 N,
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC  ¥S ELEVTR  RUDDER REFERENCE INFORMATION
6  sa.IN
33) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.0a0 0.023 0.000 0,000 SREF 7.680 .
:g;::u) g MSFC TWT 344X LAUNCH VEHICLE STUDIES T9o2s1 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(B71143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 10,000 0.000 BREF 4.4800 1IN,
(B8ri1141) MSFC TWT S44X LAUNCH VEHICLE STUDIES T902s1 0,000 9.023 10.000 0.000 XMRP . 3.3800 1IN,
(B871149%) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.02% -10,000 0.000 YMRP 0.0000 1IN,
(er1147) [ MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 -10.000 0.000 2ZMRP 0.2480 IN.
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ANGLE OF ATTACK., ALPHA. DEGREES
OATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(D71133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8000 SQ. 1IN,
(B871133) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902S1 0.000 0.023 0.000 0,000 LREF 2.0280 IN.
(B71143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 0.000 BREF 4,4800 IN.
{B871141) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9oo2S1 0.000 0.023 10,000 0.000 XMRP 3.36800 N,
(B71149) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10,.000 0.000 YMRP 0.0000 N,
(B71147) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T902S1 0.000 0.023 -10,000 0.000 ZMRP Q.24080 IN,
* SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFXGURA_YION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(D71138) R DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 4.000 0.000 SREF 7.6800 SQ.tN.
(871133) MSFC TWT 344X LAUNCH VEHICLE STUDIES 7190281 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0.000 BREF 4.4600 IN.
(871141) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s81 0.000 0.023 10,000 0.000 XMRP 3.3600 tN.
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0.023 -10.000 0.000 YMRP 0.0000 IN.
(tert1ar) D MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281 0.000 0.023 -10.000 0.000 ZMRP Q.2460 . 1IN,
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

({07r1138)
(871133)
(B71143)
(871141
(871148)
(Br1147)

MACH

]

D

-8 1% 4 .8 .3 4 -3

MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHMICLE STUDIES T90181
DATA NOT AVAILABLE FOR ALL CONDITIONS

.60

o1

ORBINC
0.000
0.000
0.000
0.000
0.000
0.000

s
g.023
0,023
0.023
0.023
0,023
0.023

-.1

ELEVTR
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~10.000

PITCHING MOMENT COEFFICIENT, CLM

RUDDER
0.000
0.000
0.000
0,000
0.000
0.000

-.4

REFERENCE INFORMATION
7.8800  SQ.IN.
2.0280 1IN,
4.4600  IN.
$.3600; IN.
0,0000: IN.
D.2480 1IN,
0.0040  SCALE

SREF
LREF
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XMRP
YMRP
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DATA SET SYMBOL

(D71133)
(871133)
(871143)
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MACH
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OATA
MSFC
DATA
MSFC
DATA
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. .2 o1
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-.1

PITCHING MOMENT COEFFICIENT, CLM

CONFIGURATION DESCRIPTION

TWT 544X LAUNCH VEHICLE STUDIES T90151
NOT AVAILABLE FOR ALL CONDITIONS
TWT S44X LAUNCH VEHICLE STUDIES T90181
NOT AVAILABLE FOR ALL CONDITIONS
TWT S44X LAUNCH VEHICLE STUDIES ToO181
NOT AVAILABLE FOR ALL CONDITIONS

.90
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s
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REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800.
2.0280"

4.4800
3.3e00
0.0000
0.2480
0.0040
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DATA SET SYMBOL

(07113%)
(871133)
ter1143)
(B71141)
(871143)
(er1147)

MACH

2
@

D

.? -8 3 -4 .3

PITCHING MOMENT COEFFICIENT,

CONFIGURATION DESCRIPTION

MSFC
MSFC
MSFC
DATA
MSFC
DATA

TWT 544X LAUNCH VEHICLE STUDIES T9D181
TWT 344X LAUNCH VEHICLE STUDIES T902S1
TWT 544X LAUNCH VEMICLE STUDIES 790181
NOT AVAILABLE FOR ALL CONDITIONS
TWY 344X LAUNCH VEHICLE STUDIES T90181
NOT AVAILABLE FOR ALL CONDITIONS

1.20

.1

ORBINC
Q.000
0.000
0.000
0,000
0.000
9.000
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ELEVTR
0.000
a.000
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REFERENCE INFORMATION

SREF
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XMRP
YMRP
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SCALE
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0.0000
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0.0040

PAGE

SQ.1IN.
IN.
IN.
IN,
IN.
IN.
SCALE

400
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DA%A SET SYMBoL

(D731133)
(871133)
(871143)
(87i1141)
(8711453)
(BT1147)

MACH

Q

.7 .8 .3 ] 3 -2 2 )

-.1

PITCHING MOMENT COEFFICIENT. CLM:

CONFIGURATION DESCRIPTION

DATA
MSFC
DATA
MSFC
OATA
MSFC

NOT
T
NOT
™Y
NOT
™w?t

AVATLABLE FOR ALL CONDITIONS
S44x LAUNCH VEHICLE STUDIES Too2s1
AVAILABLE FOR ALL CONDITIONS
844X LAUNCH VEMICLE STUDIES T902S81
AVAILABLE FOR ALL CONDITIONS
S44X LAUNCH VEWICLE STUDIES T902s81

1.46

ORBINC
0.000
0.000
0.000
0.000
0.000
0.000
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ELEVTR
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0.000
0.000
0.000
0.000
9.000
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800
- 2,0280
4.4600
3.3800
9.0000
0.2480
0.0040

PAGE

$4Q.IN.
N,
IN,
IN,
N,
N,
SCALE

401
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(D71138) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 0.000 SREF 7.8800 8Q. 1IN,
(871133) MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s1 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(871143) DATA NOT AVAILABLE FOR ALL CONDITIONS G.000 9.023 10,000 0.000 BREF 4.46800 IN.
(871141 MSFC TWT 844X LAUNCH VEHICLE STUDIES Too2st 0.000 0.023 10.000 0.000 XMRP 3.3800 IN.
{(8r1143) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 YMRP 0.0000 IN,
t871147) D MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281 0.000 9.023 -~10.000 0.000 ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
MACH 1.95 PAGE 402
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(B71141)
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(er1147)
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.8 .7 .8 .8 N -3 .2

PITCHING MOMENT COEFFICIENT, CLM

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDTITIONS
MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281
DATA NOT AVAILABLE FOR ALL ZONDITIONS
MSFC TWT 544X LAUNCH VEHICLE STUDIES T902S1
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHICLE STUDIES T902s1

3.48

.1

ORBINC
0.000
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PITCHING MOMENT COEFFICIENT,

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 344X LAUNCH VEHICLE STUDIES T902S1
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 344X LAUNCH VEHICLE STUDIES T902S1t
DATA NOT AVAILABLE FOR ALL CONDITIONS :
MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281
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DATA SET SYMBOL CONF IGURATION DESCRIPTION

(cr1136) Eg MSFC TWT
(AT1134) DATA NOT
(A71144) MSFC TWT
(AT1142) DATA NOT
(A?1146) MSFC TWT
(A?1148) c) DATA NOT

s44X LAUNCH VEHICLE STUDIES T901S1
AVAILABLE FOR ALL CONDITIONS
544X LAUNCH VEHICLE STUDIES T90181
AVAILABLE FOR ALL CONDITIONS
544X LAUNCH VEHICLE STUDIES T901S1
AVAILABLE FOR ALL CONDITIONS

-

MACH .60 5
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RUDDER
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0.000
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0.000
0.000

] 10 12

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800 SQ.1IN,
2.0280  IN.
4.4800 1IN,
3.3800 N,
0.0D00 1IN,
n.2480 1IN,
0.0040  SCALE
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EFFECT OF QRBITER ELEVONS WITH 312 IN. HO TANK
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BETA
DATA SET sSYMEoL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
{C71138) g MSFC TWT 344X LAUNCH VEHICLE STUDIES T90iS1 0.000 a.023 0.000 0,000 SREF 7.8800 SQ.IN,
(A71134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.0280 IN.
(A71144) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181 0.000 0.023 10.000 0.000 BREF 4.4800 IN.
(AT1142) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10.000 0,000 XMRP 3.3600 IN.
(AP1148) DATA NOT AVAILABLE FOR ALL CONOITIONS 0.000 0.023 -10.000 0.000 YMRP a.0000 IN.
(A71148) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 ZMRP 0.2480 tN.
SCALE 0.0040 SCALE

MACH .91 PAGE 406
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_ BETA
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(Ccr1138) 9 MSFC TWT 344X LAUNCH VEHICLE STUDLES T9O181 0.000 0.023 0.000 0.000 SREF 7.6800 SQ. 1IN,
(A71134) MSFC TWT 344X LAUNCH VEHICLE STUDIES 190281 0.000 Q.023 0.000 0.000 LREF 2.0280 N,
(A71144) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9O181 0.000 0.023 10.000 0,000 BREF 4.4600 IN,
(AT1142) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 10,000 Q0.000 XMRP 3.3800 IN.
(A71148) MSFC TWT 544X LAUNCH VEHICLE STUDIES 790181 0.000 0,023 -10,000 0.000 YMRP 9.0000 IN.
(AT1148) D DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 -10.000 0.000 IMRP 0.2480 IN,
SCALE 0.0040 SCALE"
MACH 1.19
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ODATA SET SYMBOL CONFIGURATION DESCRIPTION

(cri138) g DATA NOT AVAILABLE FOR ALL CONDITIONS
(A71134) MSFC TWT 344X LAUNCH VEHICLE STUDIES
(A71144) DATA NOT AVAILABLE FOR ALL CONDITIONS
(A71142) MSFC TWT 544X LAUNCH VEHICLE STUDIES
tar1148) DATA NOT AVAILABLE FOR ALL CONDITIONS
tar1148) [y MSFC TWT S44X LAUNCH VEHICLE STUDIES

MACH 1.46

BETA

ORBINC
0.000
T902s1 0.000
0.000
T90251 0.000
0.000
ToO2s81 0.000

Ys
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ELEVTR RUDDER
0.000 0.000
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-10.000 0.000
-10.000 0.000

10’

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800
2.0280
4.4600
3.3800
0.0000
0.2480
0.0040
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EFFECT OF ORBITER ELEVONS WITH 312 IN. HO TANK
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BETA
DATA -SET SYMBOL CONFIGURATION DESCRIPTION : ORBINC Ys ELEVTR RUODDER REFERENCE INFORMATION
(Crt1138) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0,000 0.000 SREF. 7.8800 SQ.IN,
(AT1134) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90231 0.000 0,023 0.000 0.000 LREF 2.0280 IN.
(A71144) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 Q.023 10,000 0.000 BREF 4.4600 N,
(a71142) MSFC TWT 844X LAUNCH VEHICLE STUDIES 790281 0.000 0.023 10,000 0.000 XMRP 3.3600 N,
(AP1348) DATA NOT AVAILABLE FOR ALL CONDITIONS ‘' 0.000 0,023 -10.000 0.000 YMRP 0.0000 IN.
(AT1348) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T90281 0,000 9,023 -10,.000 0.000 ZMRP 0.2480 IN.
SCALE 0.0040 3CALE
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CATA SET SVHBOL

(cri1136)
C(A71134)
(A71144)
(A71142)
(AT1146)
tA71148)

MACH

2
g

CONF TGURATION DESCRIPTION

DATA
MSFC
DATA
MIFC
DATA
MSFC

NOT

AVAILABLE FOR ALL CONDITIONS
544X LAUNCH VEHICLE STUDIES T902s1
AVAILABLE FOR ALL CONDITIONS
844X LAUNCH VEHICLE STUDIES T902S1
AVAILABLE FOR ALL CONDITIONS
544X LAUNCH VEHICLE STUDIES T902S1
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REFERENCE INFORMATION

SREF
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BREF
XMRP
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SCALE
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0.0000
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EFFECT OF ORBITER ELEVONS WITH 312 IN. HO TANK
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DATA SET SyMBOL CONF IGURATION OESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(Ccr1136} 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 SREF 7.8800 SQ.1IN.
(A71134) MSFC TWT S44X LAUNCH VEMICLE STUDIES T902s81 0.000 a.023 0.000 0,000 LREF 2.0280 tN.
tAT1144) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 10.000 0.000 BREF 4.,4600 IN,
(A71142) MSFC TWT S44X LAUNCH VEHICLE STUDIES T902s1 Q.000 0.023 10.000 0.000 XMRP 3,.3600 N,
(A711486) DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 0.023 -10,000 0.000 YMRP 0.0000 N,
(A71148) D MSFC TWT S44X LAUNCH VEHICLE STUDIES T9n2s1 0.000 0.023 -10.000 0,000 2ZIMRP Q.2a8 IN.
. SCALE Q.00 SCALE
. €
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BETA
CATA 3ET SVmMBOL CONFIGURATION DESCRIPTION ) ORBINC Y§ ELEVTR  RUDDER REFERENCE INFORMATION
(Cr1138) R MSFC TWT S4ex LAUNCH VEHICLE STUDIES T90tSt 0.000 0.023 a.000 0.000 SREF 7.8600 SQ@. N,
(A71134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 Q.023 0.000 0.000 LREF 2.0280 IN.
(A71144) MSFC TWT S44X LAUNCH VEHICLE STUDIES T901S1 0,000 0.023 10,000 0,000 BREF 4.4600 IN,
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(871089) g MSFC TWT SeaX LAUNCH VEWICLE STUDIES T30181 0.000 ©0.023 0,000 0.000 SREF 7.8800 Sa.IN.
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 ©0.000 0.000 LREF 2.0280 1IN,
(871093%) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 ©0.023 0.000 30.000 8REF 4,4600 N,
(871093) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0,000 30,000 XMRP 3.3600 1IN,
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(B871089) MSFC TWT S44X LAUNCH VEHICLE STUDIES T3018t 0.000 0,023 0.000 0.000 SREF 7.8800 $Q. 18,
(871091) DATA NOT AVATLABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 LREF 2.0280 1N,
(871093) MSFC TWT S44X LAUNCH VEWICLE STUDIES T30181 Q.000 0.023 0.000 30.000 BREF 4,.4600 IN.
(871093 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 30.000 XMRP 3.3600 IN,
YMRP 00,0000 IN,
ZMRP 0.2480 IN.
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(8710089) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 0.023 0,000 0.000 SREF 7.8800 SQ.tN.
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(871098) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a.023 0,000 30.000 BREF 4.4600 IN.
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(871091 MSFC TWT 544X LAUNCH VEMICLE STUDIES T3C231 0.000 0.023 ©0.000 0,000 LREF 2.0280 IN.
(871093) DATA NOT AVATLABLE FOR ALL CONDITIONS 0.000 ©0.023 0.000 30.000 BREF 4.4800 1IN,
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{871089) DATA NOT AVAILABLE FOR ALL CONDITIONS - 0,000 0.023 0.000 0.000 SREF 7.8800 SQ.1IN.
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(871093 MSFC TWT S44X LAUNCH VEHICLE STUDIES T30281 0,000 0.023 0,000 30.000 XMRP 3.3600 N,
YMRP 0.0000 IN.
' IMRP 00,2480 IN.
SCALE 0.0040 SCALE
MACH 4.96 . PAGE 458



EFFECT OF ORBITER RUDDER AT ZERQ ORBITER INCIDENCE

.20 —rr —rr—trr ™—TrT LA A g —r ™ Tt Tt —r— 19
I ) “
-
‘ <4
N § .
\ .
18
-
-
E
b
i
-
9

.14

AR

e

.08

BASE AXIAL FORCE COEFFICIENT. CAB

. «08
5
| 4
.04
4
.02
J
.00 2 -0 - 8 - e -8 -2 o 2 .4 'Y . 10 1
' ANGLE OF ATTACK. ALPHA., DEGREES o
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
MSPFC TWT 544X LAUNCH VEHICLE STUDIES T3IN181 0.000 0.023 Q.000 0.000 SREF 7.8800 SQ.IN,
::;::;:; g DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0,023 ©,000 0.000 LREF 2.0280 1IN,
' (871098) 8 MSFC TWT 344X LAUNCH VEHICLE STWIEQ:S TIN188 g.ggg g.g:: g.ggg :g-ggg :::: ;.;:gg ::.
: ’ \ ONDI T . . . . . .
(871093) DATA NOT AVAILABLE FOR ALL C : XuRe 3.3608 1.
THRP 0.2800 .

SCALE 0,0040 scaLE

MACH .60 | | 5_ PAGE 459



(EFFECT OF

ORBITER RUDDER AT ZER ORBITER INCIDENCE

20 (—v* ™ T T ™17 ™ Tt Tt
' .
. -
|
v ! H -
: , d
33 Rhaiae v e .
1 <
P -
¢ -
.10
d -
P -y
[ o 1
om Y =
< 9 *\ -
()
i e )
p— L. \- -
5 ae
= ! ] -
(&)
re - ——a- 2 ;
——
Lud .10 =H
[»] =N
o r 3 K2 -
w o -y
(&) 3 <
24 ;
(»] 08
TR . R 4
- - .
<
ot L 4
%X .o
L o
w
wn s 4
< L E
m
.04
.02
*9%,2 =10 -y - e - -2 ) ? Py . Y 10 1
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y3 ELEVIR RUDGER RTFERTNCT IWRFORKATION
t871089) g MSFC TWT 844X LAUNCH VEHICLE STUDIES T301S1 9,000 0.023 0.000 0.000 SREF 7.8800  8Q.1N.
(871001) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 09.000 0.000 LREF 2.0280  IN.
(871095) MSFC TWT 544X LAUNCH VEHICLE STUDIES T301s1 0.000 Q0.023 0,000 30.000 BREF 4.4600 1IN,
(871093) DATA NOT AVA{LABLE FOR ALL CONDITIONS 0.000 0.023 0.000 30.000 XMRP 3.3600 IN.
YMRP 0.,0000 IN.
ZMRP 0.2480 1IN,
SCALE 0.0040  SCALE
MACH .80 PAGE 460



Effgt]ﬁUF ORBITER RUDDER AT ZERQ ORBITER INCIDENCE

U T 1T +—t— et
p
L -
8
L e
o
51 )
F ’ k - b
T m .14 :
S ! ed e :
. 3 _\s\ \ o -I
- r : M/ ]
4 \43‘ —— —
w AR - : .
—_- g \S
2 - : : _ - 1
w ’ 4
u. i o . . N
w .10 - —
(=) L -
U -y
uJ -
] | -
[0 4
(=) .08
u r
. ‘ h
< B 4
L ]
::< .0e
w 5 o
7))
< L b
m
.04
.
K13
o
+00, 2 =10 e rar -4 T - ° e 4 N N 10 12
‘ ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET. SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
) MSFC TWT S44aX LAUNCH VEHICLE STUDIES T301s1% © 3,000 0.023 0,000 0.000 AREF r.08800 8Q. IN.
::;:g;:) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 9,000 0.000 LREF 2.0200 N,
(871093) 8 MSFC TWT 344X LAUNCH VENICLE STUDIES T30181 g.:g: g.g:: g.ggg :g.ggg :::: ;.;:gg ::.
[ A CONDITIONS : . . . . . .
(871093) DATA NOT AVAILABLE FOR ALL ! YMRP 0.0000 N,
' ) MRP 0.2480 (N,
3CALE 0.0040 SCALE

~ MACH .90 . B - f . PAGE - 461



EFFECT

OF ORBITER RUDDER AT ZERQ ORBITER INCIOENCE

.20 { T T T T v 1 v L L LA Aaaa 7T
- \ -
r -
18 g
[ ] .\& R
| -—.e__\e_~ J
o .\S. -
.18 — O | :
O Van ¥
L ﬂ, > -
2 -
o .14
< . -
(] )
o -
-
- r -
P4
oy .12
— b -
(&)
— r -
uw L -
w ;
Leg .10
O 3 4
O I ]
& b
() .08
[T 5 o
- o -
< -
— o
X
< .08
= -
w 3
m -
< L B
m ‘i
.04
.02
L 4
0%, -10 -8 ) -4 -2 [ 2 4 ] [} 10 12
ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(B71089) 8 MSFC TWT 344X LAUNCH VEHICLE STUDIES T3018% 0.000 0.023 o.000 0.000 SREF 7.8800  3Q.1N.
(871091 ) \'  DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREF 2.,0280 1IN,
(B71093) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0,000 0.023 0.000 30.000 BREF 4.4600 1IN,
(871093 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 30.000 XMRP 3.3600 N,
YMRP 0,0000 1IN,
2MRP 0.2480 N,
SCALE 0.0040  SCALE
MACH 1.00 PAGE 462



EFFECT _OF ORBITER RUDDER AT ZERQ ORBITER INCIDENCE

BASE AXIAL FORCE COEFFICIENT. CAB

..Q S T 1Tt T LANNS S § ) gt St S |
' <
. -
48 "
r -
b p
3 p
18 0
4 ‘%% -t
i ====§h=====éé:::::g:::,—d@:———:ﬁazsz: )
: » 4 N
‘e ; g .
L . -
|
L i -
e .
] ;
i =
.10
[ 3
! :
4
3 -
i
.08
- -y
S -
- .
.08
5 E
<04
- -y
02
S e
L -
<00 "
R Y -10 -8 . -8 -4 -2 ] 4 [ ] ‘ 1 ] 10 18
‘ ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089) g MSFC TWT 344X LAUNCH VEMICLE STUDIES T301S1 0.000 0.023 0,000 0,000 SREP 7.8800 8$4Q.1IN,
(871091) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 a.023 0.000 0,000 LREF 2.0260 ' 1IN,
(871098 MSFC TWT 344X LAUNCHM VEMICLE STUDIES T30181 ) 0.000 0.023 0.000 30.000 BREF 4,.4600 IN.
(871093 DATA NOT AVAILABLE FOR ALL CONDITIONS . 0,000 o,023 0,000 30.000 XMRP 53,3600 IN.
YMRP Q.0000 N,
ZMRP 0.2480 iN,
SCALE Q.0040 SCALE

MACH 1.10° | o - - PAGE 463



EFFECT OF

ORBITER RUDDER AT ZERO CRBITER INCIDENCE

a0 T 1 Tt | g L S Tt
- - !
18
b
21
1 %\ \Qﬁ\
‘14 =
2 Sy ﬂ\ '\S‘Q f
(3] A —
L N = -
» .
P ' )
w 12
oy - -
(&)
- I -t
W -
w
wl «10
D -
(8
w R
Q -
@
O .9
w - .
| 5 -
<
— g -
x
< .08
s .
w -
7] o
< s
[a4]
«0a
.02
[ S
.00
42 -10 -8 -8 -4 - 22 o 3 4 [} L] 10 12
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION i ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
{B71089) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30181 0.000 0,023 Q.000 0.000 SREF 7.6800 3Q.1IN.
(B71091) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 0.000 0,000 LREF 2.0280 IN.
{(871093) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 30.000 BREF 4.,4800 IN.
(B71093) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281. 0.000 0.023 0,000 30.000 XMRP 3.36800 IN.
YMRP 0.0000 IN.
ZMRP 0,.2480 IN.
SCALE 00,0040 SCALE
‘ .
MACH 1.20 PAGE 464




.20 1oy —r—1 L S Sl St Rk St St E S S S0 el Al

EFFECT OF ORBITER RUDDER AT ZERO CRBITER INCIDENCE

CAB

-~

BASE AXIAL FGRCE

.
t .
18— : —~
r . ; -
L -
6 ——
L
.
14
5 N -l
Z i &\& ' : ]
L‘—f, 12 B~ : : N
H - T—ET—s- - 1
© B
—_— R -\A\ \.‘E :@ -
w 1 A T T —— -
u S ——A
g
Lel .10 | D
t‘l\
Al " -
.08
.ce
N . J
X 4
.04
.oz
L
02,2 -10 -8 . -6 - -2 o 2 s e ) 10 12
ANGLE OF ATTACK, ALPHA, DEGREES .
DATA SEY sYMEeoL CONFIGURATION DESCRIPTION : - ORBINC Ys ELEVTR RUDDER . REFERENCE INFORMATUON
(e71339) g DATA NOT AVAILABLE FOR ALL CONDITICNS 0.000 ©0.023 0.000  0.000 SREF 7.8809  sa.IN.
(e71091) MSFC TWY 344X LAUNCH VEHICLE STUDIES T302st 0.000 0,023 0,000 0.0099 LREF 2.02a0 ™,
(Br1095) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 ©0.090 30.000 GREF 4.a600  1H.
(5715339 MSFC TWT Saex LAUNCH VEHICLE STUDIES T302st -0.000  ©0.023 D0.050  30.000 XMRP 3.3690 1n.
. YMRP 0.0099 IN.
ZMRP 0.2480 (.
SCALE 0.9040  SCALE

MACH 1.46 ~ | PAGE 465



EFFECT OF ORBITER RUDDER AT ZERD ORBITER

INCIDENCE _

20 FUrUTT TR v T ™1t lhe St Senet St aunet sunk St Saulb il Bt Bhted Sahe §
N . i i -
{ :
: | | :
i : : -
. | ! H
1 ' -
N I i b
.18 :
;- | i
; -
e —
; <
. i
L ]
| \
m .14 °
< L o
(&)
.
— r -
Z —
w .12
— L -
[®]
— d -
L v .
u
L .10 b
O -
O R
ul : é:h—é.\ T
g L %% g 4
© .08 .\\Qfé:
uw o M%’g—lg ‘-FE'— @ 7
. | 2 <
<
D o -
>
< .06
w
[72] I .
< L J
o ¢
.04
. L -
L -
.02
- -
L .
-2z -i0 -8 - e - a -2 o 2 4 ) e 10 12
ANGLE OF ATTACK., ALPHA., DEGREES
DATA SET SYMBOL  COMNFIGURATIOH DESCRIPTIGN CREINC  YS ELEVIR  RUDDER REFERENCE INFORMATION
terinag) g DATA NOT AVAILABLE FOR ALY CONDITEONS 0,000 0,023 0,009 0.090 SREF 7.8800 $a. 1IN,
(871091 MSFC TWT 544X LAUNCH VEHICLE STUDIES T30251 0.000 0.023 0.009 0.009 LREF 2.0289 N,
ter1095) DATA NOYT AVAILACLE FOR ALL CONDITIONS 0.000 0,023 0D.000 30,000 BREF 4,4600 IN,
ter1n093) MSFC TWT 544X LAUNCH VEHICLE STUDIES T340281 0.900 0.023 0,099 30.0990 XMRP 3.3600 tN.
YMRP 0.0000 1,
IMRP 0.24980 N,
SCALE 0.049490 SCALE
MACH 1.95 PAGE. 466



EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIOENCE

I T ™t rr—r —r—r + T LANNLINE S S B S 1
: -
b A -
e
<10
3 e
h o
2 -
16
b r
L r
| .14
< ‘L B
. U | L
* -
P o
Z
— L -
U -
— L
sy ]
W .10
0 . N -
[®]
] - ]
[0 4
o .08
w L -
P | 2 r
< [ . )
X o0
wul 5 -
(7] . .
< L . . 4
.04 -
1 &= -& —o )
L - " - *H_?ﬁ —F #‘P e
ru!
s ! e
.00 g .
-18 =10 -8 -6 -4 -2 -] 4 [ ] e 10 e
. ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ) ORBINC ¥s CLEVTR RUDDER REFERENCE INFORMATION
(871089 g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0.000 SREF 7.8800 SQ.IN,
({871091) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 0.000 0.000 LREF 2.0280 N,
(871095 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 30.000 BREF 4,4600 IN.
(871093) MSFC TWT 344X LAUNCH VEMICLE STUDIES T30281 0.000 0,023 0.000 30,000 XMRP 3.3000 IN.
- YMRP 00,0000 N,
THRP G.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 | - ; o PAGE 467



'Ef{gc

T g e —t Tt —r -t
.
g -+
P -
18
d o
¢ -
o -
16
d =
r -
m .14
< L i
(8
" -
-
- " -
EJ e
— L P
Q
— d 4
u L B
[V
wl .10
O
U o -
wl [ 4
(&) o g
1 4
0 .q8
[V - -t
-t - E
<
— " e
z .ae
2 e
w
12} 3 <
< L -
[24]
104
o -
a2
I ﬂ —&—&—*__ é; h
0%2 -10 - e _— —_— -2 ) 2 n . s 10 12
ANGLE OF ATTACK. ALPHA, DEGREES
OATA SET SvMBOL CONF IGURATION DESCRIPTION ORB INC Ys ELEVTR RUDDER REFERENCE INFORMATION
(871089) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0,000 SREF 7.8800! S8a.IN,
(871091) MSFC TWT 844X LAUNCH VEHICLE STUDIES T30281 0.000 0,023 0.000 0.000 LREF 2.0280 IN.
(871093 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 30.000 BREF 4.4600 IN.
(B71093) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30231 9.000 0.023 0.000 30.000 XMRP 3.3600 IN,
f YMRP 0.0000 N,
IMRP Q,2480 IN.
SCALE 00,0040 SCALE
MACH 4.96 PAGE 468

1 OF ORBITER RUDDER AT ZERO ORBITER INCIOENCE




EFFECT OF ORBITER RUDUER AT ZERU ORBITER INCIDENCE

E' LA LA AN N § ™rrT ™—r T T =TT Tt LN 0 S 4 ~—rTrT LR S ] Tt rrT T TrY T Tt

b

4
/
[

~-Q.8

NORMAL FORCE COEFFICIENT. CN

-0.7

A RARASRARARARSRRRERASAREARANEARAS RARA \AREEREERS RARI

e
-
o
-
-
-
-t
r
e
o
P
-
ot
}
-
-t
ot
r
-
-
-
e
e
-
o
e
e
-
e
e
ot
-
-
-
P

-1.0 [
g
-1.1 |
R - - :
. .. .7 .. .8 .. .3 e Y .0 -1 -.2 -.3 -.4 -.8 -
: .
_ PITCHING MOMENT COEFFICIENT, CLM :
DATA SET 8YMBGL  CONFIGURATION DESCRIPTION ) » ORBINC Y3 . ELEVTR  RUDDER REFERENCE INFORMATION
(871089) ° g MSPFC TWT 344X LAUNCH VEMICLE STUDIES T30131 0.000 0.0283 0.000 ©.000 SREF 7.0600 3Q.1IN.
(871091 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 LREP z.0280 1N,
(871095 ) MSPC TWT 544X LAUNCH VEHICLE 3TUDIES 'T301s% . 0,000 0.023 0.000 30.000 B8REF . 4.4000  IN.
(871093) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©.,023 0.000 30.000 XMAP ~ ~  3.3600 . IN,
: : YHRP 0.0000 1IN,
2nRe 0.2480 1IN,
scaLe 0.0040  8cALE

MACH .60 | .. PAGE 489



EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIDENCE

°.’ FTY v LA B SIS L L LS T 7 1 7 T 1 17 r T 5 v 7 LEER B T r 1 ¥ LAE SN B 3 LB ANLAR S LAk AN I LI AN i § L2 B A 4 T T 'j
bt \ S
0.6 t -
o
.. % h
N £/ ‘
d -
o.e | /a 3
o.3 | / .
3 7) E
L
o -t
c.e F .
Z C p
Q - . <
0.1 F
ey L 3
N :
& °°f .
—t L :
(&) - p
— -0.1 [ -+
[V r p
L‘_ " -
w . - J
o o.2 F .
(&) L 3
w -0.3F ]
Q 3 4
g o :
-0.4
w o -
. o p
< -o.3F .
< L -
S : 3
Z -0.0 : é n
-Q.7 . é -
-0.8 F :
-a.9 | .
F 3
-1.0
[ P
-t.1 .
] 3
< p
-1.82
9 -8 =4 N ] 3 ) 3 2 .1 .0 -.1 -.2 -.3 -.4 -.8 -.8
PITCHING MOMENT COEFFICIENT., CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDUER RETTRINCET INFONMATION
(871009) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T30184% 0.000 0.023 0.000 0.000 SREF 7.8800 ~ 38Q.1IN.
(871091 DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 Q.023 0.000 0,000 LREF 2.0280 IN.
(871093) MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 a,.023 Q.000 30.000 BREF 4.4600 IN.
(871093) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 30.000 XMRP 3.36800 IN.
. YMRP 0.0000 IN.
IZMRP Q.24060 IN.
SCALE 00,0040 SCALE

MACH .80 PAGE 470



EFFECT OF ORBITER RUDDER AT ZERU ORBITER INClDENCE

S S |
LT Ty ™rrr ™" Ty ™ ™1 1T ™ T LENLE A § ™rTrr ™1 Tt ™rrr L4 g 0 & T rt 1:

[

.

TYrYryreTYy

NORMAL FORCE COEFFICIENT. CN

o .
~o. | f .
; -
-o.x [ - ]
: 1/ =
-0.3 [ N f e
-0.4 o ¢ .
-0.8 " N g ' -
s V 3
-0.8 " s
-Q.? n m :
-0.8 [ ]
: .
-0.9 " 7]
: 3
-1.0 F .
- p
-t f .
. -y
e X :
~i.® .. .y .. .8 .4 .3 .2 .1 .0 -1 -2 -.3 - -8 -
‘ PITCHING. HUMENT COEFFICIENT. CLM _
DATA SET SYMBOL ’ CONFIGURATION DESCRIPTION ORBINC Y8 . ELEVTR ° RUDDER REFERENCE [INFORMATION
(B71009) MEFC TWT 544X LAUNCH VEHICLE STUDIES T3IO181 0,000 0,023 0.000 0.000 SREF 7.6800 8Q.IN..
(8r1091) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 o.023 Q9.000 0.000 LRer 2.0280 IN, |
(871093) MSFC TWT 544X LAUNCH VEHICLE STUDIES 1301 1 0.000 0.023 0.000 30.000 BREF 44,4600 . N,
(871093) _DATA NOT AVATLABLE POR ALL CONDITIONS . 0.000 0.023 0.000 30.000 XMRP 3.3600 IN.
? . . yane 0.0000 IN.
ZuRP 0.2480 N,
4.0040 SCALE

SCALE

MACH .90 o - PAGE 471



EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIDENCE

‘."l'f' T I rv L LA Trrv TV 7T T 1 T
»

LB

ot

LA 2 B B

LERABLERS

LAR SR L

™ rr T T

s 0d

RARAl

rvvy

WS UNUY)

TV vy

TYVY

[ASEN NN

TrvY

A
\
Ny

ALt

-0.1

UGS FE NN

1TrY

TryY

TVIY

LA BB

Ja it dintl

NORMAL FORCE COEFFICIENT. CN

1341

1304

Ty

-1.0

TrTY

-1.%

LA Ll

vy

.8 .? 8 -3 I .3

o1

-1

PITCHING MOMENT COEFFICIENT., CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTICN

(B?lPOS)
(871091)
{8710938)
(871093

MACH

R
8

MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT S44X LAUNCH VEHICLE STUDIES T301S1
DATA NOT AVAILABLE FOR ALL CONDITIONS

1.00

CREING
0.000
0,000
0.000
0.000

vs

0.023
Q.023
Q,.023
a.023

ELEVTR
0.000
0.000
0.000
0.000

RUDDER
0.000
0.000

30.000

30.000

-3

~.4 -.3

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP

_8CALE

7.8600
2.0280
4.46800
3,3800
0.0000
00,2480
0.0040

PAGE

SQ.IN,
IN.
IN,
IN.
1N,
tN.
SCALE

472



EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIDENCE

o T

LA Ty rr LI A § LR SN S £ Tr vy LRI

L AL LA A |

rrryw

LARSRLEL

A2 St o 4 L0 o o 2

R

ot e

A3 3488 0003 llllllll

Ll

—
g

-Q.1

ardsdaasaingan

IEH B

-0.3

RASEEARARRRERSRRNAS RASSS S

~-0.4

TTTY

WEINETUNE BN NN

Ty

NORMAL FORCE COEFFICIENT, CN

Liii

L

-0.7

ALAd

Y

[SRTEENUN]

-1.0

-1.1

AN ARRARAS RASEMN LI

-1.8

U TN NN

OATA SET. SYMBOL

(871069}
(8r71091)

(8710993)
(871093)

MACH

. L .. .5 .. K .2

PITCHING MUMENT COEFF ICIENT,

CONFTGURATION DESCRIPTION
MSPFC TWT 544X LAUNCH VEHICLE STUDIES T3018%
DATA NOT AVAILABLE FOR ALL CONDITIONS .
MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181
DATA NOT AVAILABLE FOR ALL CONDITIONS

1.10

o4

ORB INC
0,000
0.000
9.000
g.000

Ys
0,023
0,023
0.023
0.023

-.1

ELEVTR
0.000
0.000
0.000
0.000

CLM

RUDDER

0.000
g.000

30.000

-.3 -.4

REFERENCE INFORMATION

SREF
LREF
BREF
XMR®
YHRE
TMRP
SCALE

7.8800
22,0280
4.4800
3.3600
0.0000
09.2400
0.0040 °

PAGE

473



EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIDENCE

LEBLANLANS | 1Ty LN LA rrTy

QI,EIIIV

LI Sl O § 7

LI LANLEL L

LELANLSEL AN 3R J

LA TrrT

LANLANE Bt § LA B e §

LR N o

11

~rvy

0.4

S

saasdiann

TvrrY

YT VY

i\

[FEFPEENY)

TYYT

CN,

TVYTY

TITY

-0.%

TTTY

-0.2

[N NI

TYTY

1113

Tr

~0.4

I

BN W]

-0.8

IR

NORMAL FORCE COEFF ICIENT,
é
o

155t

-0.7

1ALl

illl

T™rTY

~-1.0

AL LA

Ty

-1.1

1414

Y

LAl

GATA SET 8V

(871089)
(B871091)
(8710938)
{871093)

MACH

8 ? -8 S -4 3 .2

.1

=.1

PITCHING MOMENT COEFFICIENT, C

CONF IGURATION DESCRIPTION ORBINC

MSFC TWT 544X LAUNCH VEHICLE STUDIES T30tS1
MSFC TWT 544X LAUNCH VEHICLE STUDIES T30231
M3FC TWT 544X LAUNCH VEHICLE STUDIES T30181
MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281

1.20

9.000
0.000
4,000
9.000

Ys
g.023
0.023
0,023
9.023

ELEVTR
0.000
0.000
Q.000
0.000

-.2

LM

RUDDER
0.000
0.000

30,000

30.000

~.4 -.5 “.8

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800

2.0280.
4.4800

3.3s800
0.0000
0.2480
Q.0040

PAGE

8Q. 1IN,
tN.
IN.
IN.
N,
iN.
SCALE

474



EFFECT OF ORBITER RUDDER AT ZERO ORBITER INCIDENCE

Q.Y (T T T

T LLERER Treor LA BN A § LN I rvy

1

L B A AL

LER RIS

T™rTrT

LR R 2 4 T L AR S A

-
-4
-
-

4

™

NORMAL.FORCElCOEﬁFICIENT. CN

 EmaERANEELAREERARSNRARALRRERAN RSN AARES RARES ARAA)

sas baasadaagntasastanastagaatagaiadnitogtatnganinnsd ebdsBsaastpnasdagnsdonaniantsiangiygasy

DATA SET SYMBOL
(871089) Q
(871091 )
t871095)
(871093)

MACH

9 ? -8 8 ] 3 -2

PITCHING MOMENT COEFFICIENT,

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHICLE STUDIES T30231
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 344X LAUNCH VEHICLE STUDIES T30281

1.46

1

ORBINC
0,000
0.000
0.000
0.000

.0 =1 -.2
CLM
s ELEVTR  RUDDER
0.023 Q.000 0.000
0.023 0.000 0,000
g.023 0.000 30,000
a.023 0.000 30,000

-.3 -.4 =8 -.8

SREFP © 7.8800 3Q.1IN.
LREF 2.0280 N,
BREF 4,.4600 IN.
XMRP 3.36800 N,
YMRP 0.0000 N,
TNRP 0.2480 N,
SCALE 0.0040 SCALR

PAGE 475

1
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MSFC TWT

MACH

-7

«8 -] -4 3

-2 .1

-.1

PITCHING MOMENT COREFFICIENT. C

CONFIGURATION DESCRIPTION

AVAILABLE FOR ALL CONDITIONS
344X LAUNCH VEHICLE STUDIES
AVAILABLE FOR ALL CONDITIONS
S44X LAUNCH VEHICLE STUDIES T90231

To9N281

1.95

ORB INC
0.000
0.000
09.000
0,000

Y8

Q.023
Q.023
0,023
0.023

ELEVTR
0.000
Q.000
0.000
0.000

-.2
I M

RUDDER
0.000
g.000

30.000

30.000

-.3 .4 -3

REFERENCE INFORMATION
SREF ?.8800 SQ. 1IN,
LREF 2.0280 IN.
BREF 4.4800 IN.
XMRP 3.3800 IN.
YMRP 0.0000 IN.
ZMRP Q.2480 IN.
SCALE 0.0040 SCALE
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PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBINC Ys

t07r113%) Eg DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 9.023
(BP1133) MSFC TWT 544X LAUNCH VEMICLE STUDIES T902s1 9.000 0.023
(871137} DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023
(871139) MSFC TWT S44X LAUNCH VEMICLE STUDIES T9oO2s81% 9.000 0,023

MACH 3.48

.1

ELEVIR
0.000
0.000
0.000
0.000

CLM

RUDDER
0.000
0.000

30,000

30.000

-.4 “.3

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8800 34Q. 1IN,
2.0280 IN,
4.4800, N,
3.3¢00 IN,
9.0000 iN,
0.2480 IN,
0.0040 3CALE
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o
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL GONFIGURATION DESCRIPTION ORBINC YS§ ELEVIR RUDDER REFERENCE INFORMATION
(DP1335) R DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©0.023 0.000 0.000 SREF 7.8800 - 8Q.1IN.
(871133) MSFC TWT 544X LAUNCH VEHICLE STUDIES 790281 ¢ 0.000 0,023 0.000 0.008 LREF 2.0280° 1IN,
(8Y1137) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 30.000 BREF 4.4600 IN.
(871139) MSPC TWT S44X LAUNCH VEHICLE STUDIES T902S1 0.000 0,023 0.000 30.000 XMRP 3.3600 IN,
YMRP 0.0000 1IN,
ZMRP 0.2480  IN.
SCALE 0.0040  SCALE
MACH 4.96 PAGE 340
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Q
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ALPHA
OATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(D71138) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90O181% 9,000 0.023 0.000 0.000 SREF r.6800 $Q.1IN.
(871133) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 Q.000 0.000 LREF 2.0280 N,
(871137) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90181 0,000 a,.023 0,000 30,000 BREF 4.4800 IN.
(871139 CATA NOT AVAILABLE TOR ALL CONDITIONS 9,000 0.023 0.000 30,000 XMRP 3.36800 IN.
- : " YMRP 90,0000 IN, -
IMRP 0.2400 N,
SCALE 0.0040° 3CALR
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
(0Or1133) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.IN.
(B?1133) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0,000 0.000 LREF 2.0280 1IN,
(87113%7) MSFC TWT 344X LAUNCH VEHICLE STUDIES 790181 0.000 0,023 0.000 30.000 BREF 4.4800 1IN,
(B71139) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 30.000 XMRP 3.3600 1IN,
YMRP 0.0000  IN.
ZMRP 0.2480  IN,
SCALE 0.0040  SCALE
MACH .90
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DATA SCT SYMBOL  CONFIGURATION OESCRIPTION L ORBINC Y3

(Ov1133) MSFC TWT 544X LAUNCH VEWICLE STUDIES 790181 . . @.000 0,023
(871133) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90231 o.000 0.023

(871137) ES MSFC TWT S44x LAUNCH VEHICLE STUDIES T901s1 .. 0.000 0.02%.

(871139)  DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023

MACH  ~ 1.20

Il

4 ‘e . ] 10 1% 3

ELEVTR  RUDDER REFERENCE INFORMATION
0.000 0.000 SREF 7.8800  Sa.IN.
. 0.000 0.000 LREF 2.0280 IN.
0,000 30.000 BREF ‘4.4800 N,
0.000 30.000 XMRP 3.3600 1IN,
: T YMRP - '0.0000 1IN,
IMRP .- 0.2480  IN. -
SCALE 0.0040  3CALE
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DATA SET SYMBOL CONFIGURATION DESCRIRPTION ORBINC Ys ELEVTR RUDDER REFERENCE INFORMATION
(D71138) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 0.000 SREF 7.8800 SQ. 1IN,
(B71133) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90231 0,000 Q.023 0.000 0,000 LREF 2.0280 IN.
8r1137) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.0e3 0.000 30.000 BREF 4,4600 IN.
(8711399 MSFC TWT S44X LAUNCH VEHMICLE STUDIES Too2s1 0.000 9.023 0.000 30.000 XMRP 3.3600 IN,
YMRP 0.0000 IN.
ZMRP 0.2480 N,
SCALE 0.0040 SCALE
MACH 1.46 PAGE S44
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DATA SET SYMBOL

(D71133)
(871133)
(871137)
(871139)

MACH

Q
8

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 544X LAUNCH VEHMICLE STUDIES 790281
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC THWT 344X LAUNCH VEHICLE STUDIES T9O0281

1.95

o.
ALPHA
ORBINC

0.000
0.000
0,000
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s
0,023
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ELEVTR
0.000
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RUDDER
0.000
0.000
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e

REFERENCE INFORMATION

SREFP
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BREF
XMRP
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SCALE
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4.46800
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0.2480
0.0040
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
t071133) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 Q.000 0.000 SREF 7.88600 SQ.1IN.
(871133) MSFC TWT S44X LAUNCH VEHICLE STUDIES T90231 0.000 0.023 Q.000 0.000 LREF 2.0280 IN.
(8r1137) DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 0.023 0.000 30.000 BREF 4.4800 IN.
(871139) . MSFC TWT 844X LAUNCH VEHICLE STUDIES T902S1 0.000 0.023 0.000 30,000 XMRP 3.3600 N,
YMRP Q.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
MACH 3.48
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

(O71135) DATA NOT AVAILABLE FOR ALL CONDITIONS
(871133) MSFC TWT 344X LAUNCH VEMICLE STUDIES T90281
(871137) OATA NOT AVAILABLE FOR ALL CONDITIONS
t871139) MSFC TWT 844X LAUNCH VEHICLE STUDIES 190251

MACH 4.96

ORBINC Y8
0,000 0.023
0.000 0.023
0.000 a.023

ELEVTR  RUDDER
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0.000 0.000
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0.000 30.000

REFERENCE

SREF
LREF
B8REF
XMRP
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IURP
BCALE

L] 10

7.6800
2.0280
4.46800
3.3600
09,0000
0.2480
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3Q. 1IN,
N,
1N,
1N,
IN,
IN.
3CALE
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OATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(Cr1138) g MSFC TWT 344X LAUNCH VEHICLE STUDIES T901s1 0.000 0.023 0.000Q 0.000 SREF 7.8800 ¢ 38Q.1IN.
(A?1134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 0.023 ° o0.000 0.000 LREF 2,0280 IN,
(A71138) MSFC TWT 344X LAUNCH VEMICLE STUDIES TY90181 0,000 0.023 0.000 30.000 BREF 4,.4800 IN.
(A71140) DATA NOT AVAILABLE FOR ALL CONDITIONS 9.000 0.023 0.000 30.000 XMRP 3.3800 IN,
YMRP 9.00q0 IN.
IMRP 0.2440 IN,
SCALE 0.0040 ScCALE
MACH .60
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC YS ELEVTR RUDDER REFERENCE INFORMATION
(Critse) R MSFC TWT 544X LAUNCH VEHICLE STUDIES T901s1 9.000 Q.023 0.000 0.000 3SREF 7.6009 SQ.tN.
tAT1134) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 o.023 0.000 0.000 LREF v 2.0280 - IN.
(AP1338) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90O181 0.000 0.023 9.000 30.000 BREF 4.46800 N,
(A71140) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 0,023 0.000 30.000 XMRP 3.3600 N,
. ' YMRP 0,0000 N,
ZuRP 0.2460 N,
SCALE 0.0040 SCALE
|
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DATA 3SEY SYMBOL CONFIGURATION DESCRIPTION ORBINC Ys ELEVTR RUDDER REFERENCE TNFORMATION
(C7i138) 8 MSFC TWT 544X LAUNCH VEHICLE STUDIES T90181 0.000 0,023 0.000 Q0.000 SREF 7.8800 SQ. N,
(A71134) MSFC TWT S44X LAUNCH VEWICLE STUDIES T90281 0.000 9,023 0.000 0.000 LREF 2.0280 tN.
(A71138) 8 MSFC TWT S44X LAUNCH VEHICLE STUDIES T9O1St 0,000 0.023 0.000 30,000 BREF 4.4600 IN.
(AT1140) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0.023 0.000 30.000 XMRP 3.3800 tN.
YMRP 0000 IN.
ZMRP <2480 N,
SCALE 0.0040 SCALE
MACH 1.19
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CONFIGURATION DESCRIPTION

DATA NOT AVATLABLE FOR ALL CONDITIONS ’
MSFC TWT 344X LAUNCH VEHICLE STUDIES T902s1
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DATA SET 3SYMBOL CONFIGURAT_ION NESCRIPTION Ys RUDDER REFERENCE INFORMATION
{(CP1136) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.023 0.000 SREF SQ.IN.
(A74134) MSFC TWT 544X LAUNCH VEHICLE STUDLES Q.023 0.000 LREF N,
(A71138) DATA NOT AVAILABLE FOR ALL CONDITUIONS 0.023 30.000 BREF N,
tA71140) MSFC TWT S44Xx LAUNCH VEMICLE STUDIES Too2s1 0.023 30.000 XMRP tN.
YMRP N,
ZMRP N,
SCALE acALE
MACH 1.95
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ccriise) DATA NOT AVAILABLE FOR ALL CONDITIONS srer .7.8800  8Q.IN.
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(ar1138) DATA NOT AVAILABLE FOR ALL CONDITIONS sRer 4.4e00  IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
tcr113e) Eg DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ©.023 0.000 0.000 SREF 7.8800  $Q.1IN.
(A71134) MSFC TWT S44X LAUNCH VEHICLE STUDIES T9n2si 9.000 0.023 0.000 0.000 LREF 2.0280 IN.
(A71138) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 0,023 0.000 30.000 BREF 4.4800 1IN,
(A?1140) MSPC TWT 544X LAUNCH VEHICLE STUDIES Ten2si 0.000 0,023 0.000 30.000 XMRP 3.3600 N,
YMRP 0.0000 IN.
ZMRP 0.2480 1IN,
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vy FC TWT 944X LAUNCH VEHICLE STUDIES 30181 0.000 Q9,023 0.000 0,000 sREF 7.8800 8Q.IN,
'(:112::: , ::': TWY SeaX LAUNCH VEHICLE STUDIES T30231 0,000 0.023 0.000 0.000 LREF ITQI.Q IN,
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Data sET BOL "s:m:unnwu DESCRIPTTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMAT1ON
(rr1080) M3PC TWT S44x LAUNCH VEWICLE STUDIES T301s1 0.000 0,023 0.000 0.000 SREF 7.8800 sa.IN
tpyi01) narc Tur :::: t:gzg: ::::&: sTuD1ES ;:gf:: 0.000 ©.023 ©0.000 0.008 LREF 2.0280 N,
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(F71009), MSFC TWY 344X LAUNCH VEHICLE STUDIES T3IO01S81 0.000 0.023 0.000 a.000 SREF 7.8800 SQ. 1IN,
(Frr1091) MSFC TWT 244X LAUNCH VEHICLE STUDIES T30281 0.000 0.023 0.000 0,000 LREF 2.,0880 ' 1IN,
(Fri121) MSFC TWT S44Xx LAUNCH VEHICLE STUDIES T8O1S81 -1,300 0.023 Q,000 0.000 BREF 4.4800 IN.
(Fr1123) MSFC TWT 344X LAUNCH VEMICLE STUDIES Teo2st -1.500 0.023 0.000 0.000 XMRP 3.3600 IN.
(rrii2s) MSFC TWT 944X LAUNCH VEMICLE STUDIES T100281 -1.%00 0,023 0.000 Q,.000 YMRP 0.0000 N,
(F71127) MEFC TWT 544X LAUNCM VEHICLE STUDIES Ti001S1 «1.500 0.023 09.000 0.000 IMRP 0.2480 ™.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(F71089) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 ©0.023 0.000 0.000 SREF 7.8800  SQ.IN.
(*71091) MSFC TWT 344X LAUNCH VEWICLE STUDIES T35251 0,000 ©0.023 0.000 0.000 LREF 2.0280 1IN,
(rr1121) MSFC TWT 344X LAUNCHM VEMICLE STUDIES 780181 -1.500 ©0.023 0.000 0,000 BREF 4.4600  IN.
(Fr1123) MSFC TWT 344X LAUNCH VEHICLE STUDIES T80281 -1.500 ©0.023 0.000 0.000 XMRP 3.3800 1IN,
(Fri12s) MSFC TWT 544X LAUNCH VEHICLE STUDIES T100231 -1.500 ©.023 0.000 0.000 YMRP 0.0000 TN,
(rr1127) MSFC TWT 844X LAUNCH VEHICLE STUDIES T100181 -1.508 0.023 0,000 0.000 ZMRP 0.2480 N,
! SCALE 0.0040  SCALE
PAGE 95958



EFFECT OF MACH NUMBER FOR VARYING HO TANK NOSE SHAPES

aasr b

ZERG ANGLE OF ATTACK FOREBODY AXIAL FORCE COEFFICIENT. CAFAFQ

.87 —rTrr ™ T 1T ™—rTrT Y ™—rTry —rrt Trrr N SN ghnt S £ ) s S i §
.0 0
Co ‘
a8 N >
3
-y
3
.24 al >
-t O 3
23 ‘}U 3
{ PN 1
b «
.22 3
[ N . 3
- -’
E 3
<21
: iy ]
.20 |} .
3
i 3
ab b -
3 -y
t § 4 ]
«18 g p
: 3
ark - .
d 3
«-16 N O h -
- d -
E ]
as | g .
o -
14
" 3
= i -
b D e
an f e .
. 3
- O 3
a2k ‘ .
I 3
: - -y
11 g .
q D 3
. 3
-0 I & -
a -y
*%%.0 0.5 1.0 1.8 2.0 2.8 3.0 3.9 4.0 e.8 3.0 5.9 ..0
MACH NUMBER S
DATA SET SYMBOL CONPIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDD!R REFEZRENCE ITNFORMATION
(P7r1089) R MSPC TWT 544X LAUNCH VEHICLE STUDIES T30181 0,000 0.023 Q.000 0.000 SREF ?.8800 8Q.1IN,
(F71091) MSFC TWT 544X LAUNCH VEMICLE STUDLES T30281 0.000 0.023 0.000 0.000 LREF 2.0280 IN,
(rrii121) MSPFC TWT S44X LAUNCH VEMICLE STUDIES T8O1S81 . -1.300 0.023 0.000 0.000 BREF 4,4600 N,
 trri123) M3FC TWT 344X LAUNCH VEHICLE STUDIES Teo2si -1.300 0.023 0.000 ©.000 XMRP 3.3600 1IN,
(Fr1129) MSFC TWT S44eX LAUNCH VEMICLE STUDIES. Y100281 | =1,300 a.q2s 0.000 0.000 YMRP. 0.0000 IN.
(rpitzrr  [) MSPC TWT SaeX LAUNCH VEHICLE STUDIES T100131 -1.300 ©0.023 0.000  0.000 2ZMAP 0.2480 1N,
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(A71030) MSFC TWY 544X LAUNCH VEHICLE STUDIES 730181 0.000 0.023 0.000 0.000 SREF 7.8800  SQ.1IN,
(A?1092) MSFC TWT 344X LAUNCH VEHICLE STUDIES T30231 9,000 0,023 0.000 0.000 LREF 2.0280 . IN.
(ar1122) MSFC TWT 344X LAUNCH VEHICLE STUDIES Teo1st ~1.500 0.023 0.000 0.000 BREF 4.4800 1IN,
(A71124) MSFC TWT 344X LAUNCH VEHICLE STUDIES Te0251 ~1.500 0,023 0.000 0.000  XMRP 3.3600 . IN.
(A?1126) MSFC TWT 344X LAUNCH VEHICLE STUDIES T1002S81 -1.500 0,023 0.000 0.000 YMRP o.c000 ! N,
(A71126) [}  MSFC TWT S4aX LAUNCH VEHICLE STUDIES T100181 -1.800 0.023 0.000 0.000 2ZMRP 0,2480 1IN,
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REFERENCE INFORMATION
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SCALE

7.8800 $G. 1IN,
2.0280,- 1IN,
4. 0000' IN.
3.3600 IN.
0,0000 N,
G.2480 N,
0.0040 SCALE
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR RUDDER REFERENCE INFORMATION
(AT3090) R MSFC TWT 544X LAUNCH VEHICLE STUDIES T30181 0.000 0.023 0.000 0.000 SREF 7.8800  $Q.1N.
(A71092) MSFC TWT 544X LAUNCH VEHMICLE STUDIES T302si 0.000 0.023 0.000 0.000 LREF 2.0280 1IN,
(A?1122) MSFC TWT 544X LAUNCH VEHICLE STUDIES Teo1st -1.500 0.023 0.000 0.000 BREF 4.4800 1IN,
(AT1124) MSFC TWT 344X LAUNCH VEHICLE STUDIES Teo2s1 -1.500 0.023 0.000 0.000 XMRP 3.3600 1IN,
(A?1326) MSFC TWT 344X LAUNCH VEHICLE STUDIES T1002S1 -1,800 0,023 0.000 0.000 YMRP 0.0000 1IN,
tA71129) [ MSFC TWT S44x LAUNCH VEWICLE STUDIES T1001S1 ~-1.500  0.023 0.000 0.000 ZMRP 0.2480 1IN,
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OATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC Y8 CLEVTR  RUDBER REFERENCE INFORMATION
(FPr1089) 9 MSFC TWT 344X LAUNCH VEHICLE STUDIES T30181 0.000 ©0.023 ©0.000 ©0.000 SREF 7.8800  8Q.1N.
(#1091 | MSPFC TWT 344X LAUNCH VEWICLE STUDIES T302s81 0.000 ©0.023 0.000 0.000 LREF 2.0280  IN.
(Fr1133) 8 MSFC TWT S44x LAUNCH VEWICLE STUDIES Y9028t 0.000 ©0.023 0.000 . 0.000 BREF 4.4600  IN.
(Fri13s) MSFC TWT 344X LAUNCH VEWICLE STUDIES T90131 0.000 ©0.023 0,000 ©.000 XMRP 3.3600 1IN,
X : YHRP 0.0000  IN.
™R 0.2480 1IN,
scALE 0.0040  8CALE
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MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION ' ORBINC Y§ ELEVTR  RUDDER REFERENCE INFORMATION
(*71089) g MSFC TWT Saax LAUNCH VEWMICLE STUDIES T3O1s8t ' 0.000 0.023 0,000 ©.000 SREF 7.8800  3Q.1IN.
(P71001) MSFC TWT 344X LAUNCH VEHICLE STUDIES 730289 0.000 0,023 0,000 ©0.000 LREF 2.0280 1IN,
(*71133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9o281 0.000 0.023 0.000 0.000 BREF 4.4600 1IN,
(Pr1333) MSFC TWT 844X LAUNCH VEHICLE STUDIES T9O1S1 0.006 0,023 0.000 0,000 XMRP 3.3600 1IN,
; YMRP 0.0000 1N,
IMRP 0.2480 1IN,
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REFERENCE ITNFORMATION
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SCALL 0.0040 SCALR

'PAGE  S65



EFFECT OF

4% v

T

HACH N

UMBER FOR VARYING HO TANK DIAMETER _

Ttz LA SN B g T

T T™Tr T r T T T T YT rrren
-y
0 <
<
«40 o SR
o o) 3
Y A
IR 1 :
< !
<
(8
o3 :
z . H B
s | :
O .3 0.
— L a 4
u. 4 -
W b
W s a ]
o .
(& ] 1 o b
4wl -
.30
[+ 4 L p
D 4
w -
o -
-4 .28
< -
— L n
% [ 0 o
-26
b 4 g -
Q 3 -
2 -
[ 24
< i o E
w . (@]g] -
O e
w L -
) p
(L] i .
Z .20
< ! Qg d
(=) 1 o
@ [ A -
w .18
N . o
i < )
«16
s
. <
° %.0 0.3 1.0 1.3 2.0 e.3 3.0 3.3 4.0 4.3 3.0 3.3 e.0
MAC NILIMDCE
DT AL = 1A TYady 1l
DATA SET SYMBOL CONF TGURATION DESCRIPTION ORBINC ¥s ELEVTR RUDDER REFERENCE INFORMATION
(Fr1089) g MIFC TWT 344X LAUNCH VEHICLE STUDIES T30181 Q.000 0.023 0,000 G.000 SREF 7.8800 SQ. 1IN,
(F71091) MIFC TWT S44Xx LAUNCH VEHICLE STUDIES T3O281 0.000 0.023 0.000 0.000 LREF 2.02600 IN.
(FPr1133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T90281 0.000 0,023 0.000 Q0.000 BREF 4.4600 N,
(Fr1133) MSFC TWT 544X LAUNCH VEHICLE STUDIES T9O181 0.000 0.023 0.000 0,000 XMRP 3.3600 IN.
YMRP G.0000 N,
IMRP 0.2480 IN.
SCALE Q0.0040 SCALE
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MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC Y8 ELEVTR  RUDDER REFERENCE INFORMATION
«Pr1089) MSFC TWT S44X LAUNCHM VEWMICLE STUDIES T301s1 0.000 0.023 0.000 0.000 - SREF 7.8800  S8Q.1IN,
(P21091) MSFC TWY 944X LAUNCH VEWICLE STUDIES T30288 0.000 ©0.023° ©0.000 0.000 LREF 2.0280 N,
(Pr1133) MSFC TWT 544X LAUNCH VEWICLE STUDIES T90281 0.000 0,023 0.000 . 0.000 BREF 4.4000 1IN,
(PP1133) MSFC TWT 544X LAUNCH VEHWICLE STUDIES T90181 0.000 0.023 ©0.000 0.000 XMRP 3.3600 1IN,
i YMRP 0.0000 1IN,
P 0.2480 N,
scaLe 0.0040 $CALE

PAGE  S67




EFFECT OF MACH NUMBER FOR VARYING HO

-, 004 T rrr LN g gam ™Y ™ T ™rrr T LS 2 T Tr T Y —rTr -1
-y
-
-,0n8
-
-
-
p
-,0n8
B
m -y
& .
b
¢ -.027
L 1 -
O -y
. [ a 1
-,020
E . ! U ~ 4
P . -
~ [ b
> --ome
() | b
o [ Q a4 .
e ..030
g -
gy 3 :
: b -
-.031
> - Q 4
bt L (11] n
5 L 0 ]
o -2 P .
W [ Q ]
X _om f o ]
(=] . L J
o [ o 3
) T o 5
é -,038
w . T
- s 4
< 2 p
- - O 3
L nd A b
! : B
-.038
! 4
b -
[ 4
-.087
[ -
3 -
b -
-.088_°
o.0 o.s 1.0 1.8 2.0 () i 3.0 3.8 4.0 4.8 3.0 5.9 .0
MACH NUMBER
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ORBINC YS ELEVTR  RUDDER REFERENCE INFORMATION
(A71090) g MSFC TWT 544X LAUNCH VEHICLE STUDIES T30151 ' 0.000 ©0.023 0.000 0.000 SREF 7.8600  $Q.IN.
(A71002) MSFC TWT 344X LAUNCH VEHICLE STUDIES T302S1 0.000 ©0.023 0.000 0,000 LREF 2.0200 1IN,
(A71134) MSFC TWT 344X LAUNCH VEHICLE STUDIES T90281 0.000 ©0.023 0.000 0.000 B8REF 4.4600 1IN,
(Av1838) MSPC TWT 544X LAUNCH VEHMICLE STUDIES T90181 0.000 ©0.023 0.000 0.000 XMRP 3.3600 1IN,
YMRP 0.0000 1N,
2wRP 0.2480 1IN,
scALE 0.0040  SCALE
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: MACH NUMBER . '
" DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC ¥S§' ELEVTR  RUDDER REFERENCE INFORMATION
(A71090) MSFC TWT Sa4Xx LAUNCH VEWMICLE STUDIES . T30181 0,000 0.023 0.000 0.000 SREF 7.8800  3a.1IN.
(A71092) MSFC TWT 344X LAUNCH VEMICLE STUDIES T302S1 3,000 0.023 0.000 0.000 LREF 2.0280 1IN,
(AT1134) MSFC TWT S44Xx LAUNCH VEHICLE STUDIES T9o2s1 0.000 ©.023 0.000 0.000 BREF 4.4800 1IN,
(A71136) MSPC TWT 544X LAUNCH VEHICLE STUDIES T90O18) 0.000 0.0 0.000 0.000 XMRP 3.3600 IN.
. ) YMRP 0.0000 N,
vRe 0.2480 N,
. scALE 0.0040  SCALE
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MACH NUMBER
OATA SET SYMBOL CONFIGURATION DESCRIPTION vs ELEVTR REFERENCE INFORMATION
(A71090) MSFC TWT S44X LAUNCH VEHICLE STUDIES T30O181 0.023 Q.000 ?.8800 8$Q. 1IN,
(A71092) MSFC TWT SeaX LAUNCH VENICLE STUDIES T3o281t 0.023 0.000 2.0280 1IN,
‘A?1134) MSFC TWT 844X LAUNCH VEMICLE STUDIES T80281 0.023  0.000 4.4600 1IN,
<A71136) MSFC TWT 344X LAUNCH VEWICLE STUDIES T90181 0.023 0.000 3.3600 1IN,

0.Q000 tN.
Q,2480 IN.
0.0040 $CALE
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