! /7 7H ' )
N T b x s (Zeny =
,& :

! CR-123195
DMS-DR-1044

1

A
/
»

~SPACE SHUTTLE—

S-IC BOOSTER/GRUMMAN C4 ORBITER
DETERMINATION OF DOWNWASH

ON 900 FT?, 30° ORIENTED S-IC

FINS AND OPTIMUM ORBITER BODY
AND AERODYNAMIC SURFACE
INCIDENCE ANGLES

MARSHALL
SPACE FLIGHT CENTER

TRISONIC
WIND TUNNEL TEST RESULTS

DATA REPORT

" N71-391 FEBRUARY 1971

{ACCESSIO BER) gt { )
(PAGES —h\-—é—‘?———#‘
RS _53115* 7 CONTRACT NAS8-4016

{NASA CR OR TMX CR AD NUMBER) TR SCHEDULE i
S, . DRL 184-58

< el el
ADSAC sPACg SHUTTLE AMENDMENT 130
AEROTHERMODYNAM!C

DATA MANAGEMENT SYSTEM SPACE FLIGHY

FACILITY FORM 602

' TReproducadby
NATIONAL TECHNICAL
INFORMATION SERVICE

U S Department of Commerce
Springficld VA 22151 '

SFACE DVISION ﬁ CHRYSLER

CORPORATION




TECHNICAL REPORT STANDAR-TITLE PAGE

t. REPORT NO. 2. GOVERNMENT ACCESSION NO. 3. RECIFIENT'S CATALOG ND,
NASA CR-103195 '
4. TITLE AND susTITLE {Space Shuttle) 5. REPORT DATE ;
S-IC Booster/Grumman C4 Orbiter Determination of Downwash February 1971 : i
on 900 £t2, 30° Oriented S-IC Fins and Optimum Orbiter 6. PERFORMING ORGANIZATION CODE 1§
Body and Aerodynimlc Suﬁfage gncidence Angles CCsDh
7. AuTHOR(S) L. L. Shrout . Y. Ul¥e and 8. PERFORMING ORGANIZATION REPORT #
R. M. Miller] TBC DMS~DR~1044% h
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10, WORK UNIT NO,
Chrysler Corporation Space Division . :
Michoud Operations 11. CONTRAGT OR GRANT NO.
P.0. Box 29200 . NAS8-4016
New Orleans, Louisiana'70129 13. TYPE OF REFORT & PERIOD COVERED
12, SPONSORING AGENCY NAME AND ADDRESS - - Contractor
National Aeronautics and Space Administration
George C. Marshall Space Flight Center :
Marshall Space Flight Center, Alabama 35812 14, SPONSORING AGENCY CODE
' S&E=-AERO-A

15. SUPPLEMENTARY NOTES

Contractor Monitor: * €. Dale Andrews
Aero-Astrodynamics Laboratory.

16, ABSTRACT

Experimental aerodynamic investigations were made during November 1970 in the MSFC
14 x 14 inch wind tunnel om a Saturn S-IC booster coupled to a Grumman C-4 orbiter foy
the purposes of:

a) Determining the downwash on 900 ft2 30 degree oriented S5-IC fins

b) Determining the optimum attachment angle of orbiter to booster

¢) Evaluating booster fin orientation

d) Determining directional stability

e} Determining orbiter wing loads and horizontal t&ll effectiveness

£) Deternining the effectiveness of wing spoilers in reducing downwash

g) Evaluating effects of the strong back, and orbiter wing incidence angle.
Pata were collected over a Mach number range from 0.6 to 1.96 at apgles of attack
varying from -13° to 13° at zero degrees sideslip and from -2° o 199 sideslip at
zero degrees angle of attack. Six component force and moment data were recorded and
are presented herein in plotted form.

.

Contract No. NAS8-4016 with Chrysler Corporation is for data presentation of infor-
mation generated hy various Space Shuttle Phase B Contractors and NASA Centers,

17. KEY WORDS ‘ . 18, DISTRIBUTION STATEMENT
. U. 8. Government Agencies and contractors
only
19, SECURITY CLASSIF. [of this report) 20, SECURITY CLASSIF, (of this page) 21, NO, OF PAGES 22, PRICE
Unclassified Unclassified 85 Front
) 399 Data Plotjs

MSFC - Form 3202 (May 1969) 484 Total

C e e N e



CONFIGURATION:

DMS-DR- 10kY

SADSAC/SPACE SHUTTLE

WIND TUNNEL TEST DATA REPORT

S-IC BOOSTER/GRUMMAN ORBITER-CL; 0.003366 MODEL SCALE

TTERMINE DOWNWASH ON 900 FT2, 30° ORTENTED S-IC FINS

TEST PURPOSE:

AND OPTIMUM QRBITER BODY AND ARRODYNAMIC SURFACE

INCIDENCE ANGLES

TEST FACILITY:

NASA MSFC 14" TRISONIC WIND TUNNEL

TESTING AGENCY:

THE BOEING COMPANY

TEST NO. & DATE:

TWT h7o: Nov, h-1k, 1970

. TEST CONDUCTOR(S):

L. C, SHROUT, M, ¥, OIYE, R, M. MILLER

SADSAC COORDINATOR:

LIATSON:

J. WEAVER

DATA MANAGEMENT SERVICES

N/A ' DATA OPERATIONS: /5. ,Q QM,{QM

B. &. Fricken

RELEASE APPROVAL: 1:]7? 4 ,%ﬂ/_u

. D. Kemp, Yupervisor
Aero Thermo Data Group

This report has been prepared by Chrysler Corporation Space Division under
a Data Management Contract to the NASA. Clirysler assumes no responsibility
for the dabta presented herein other than its display characteristiecs.

M\'ﬂﬂ:!*ulm

L ANT
T
.
g



TABLE OF CONTENTS

PAGE
NUMBER
LIST OF FICURES AND TABLES iii
SUMMARY 1
TEST CONDITIONS 2
DATA REDUCTION >
CONFIGURATIONS INVESTIGATED 6
DATA SET COLLATIONS ' 15
_TEST FACILITY DESCRIPLION 17
NOMENCIATURE 19
FIGURES 27
DATA DISPIAY INDEX b5

DATA ' 83

ii



LIST OF FIGURES

FIGURE ] PAGE

NUMBER TITLE NUMBER
1(a) Model Installed in NASA MSFC 14" Tumnel, 28
0° Orbiter Incidence Angle
1(p) Side View of Model with -2° Orbiter Incidence 29
1(e) Top View of Model Showing Trip Strip Details 30
1(a) Bottom View of Model _ 31
1(e) Top Rear View of Model Showing Base Area 32
Details :
2 Relative i\dodel Stations 33
3, Orbiter Body - O 34
L Orbiter Wing = W 35
5 Orbiter Wing with Spoilers - Wi 36
6 Orbiter Horizontal Tail - H, Vertical Tail - V 37
T Orbiter Assembly - OWHV 38
8 900 Ft° S-IC Fin 39
9 S-IC Body - B ko
10 S-IC 30° Fin Configuration - Fy 41
11 . S-IC k5° Fin Configuration - Fp Lo
12 S‘br‘ong‘nack -5 L3
13 Base Pressure Tap Locations kh

" LIST OF TABIES

T Test Conditions h

II Model Inspection Data 8

iii



SUMMARY

Bxperimental aerodynamic investigations were made during November 1970 in the

MSFC 1% x 14 inch wind tunnel on a Saturn S-IC booster coupled to a Grumman

C-4 orbiter for the purposes of:

2)
b)
c)
a)
e)

£)

g)

determining the downwash on 900 fﬁg, 30 degree oriented 5-IC fins
determining the optimum attachment angle of orbifter to boostexr
evaluating "booster fin orientation -

determining directional stability

determining orbiter wing loads and horizonital tail effectiveness
determining the effectiveness of wing spoilers in reducing downwash
evaiuating effects of the strong back, and orbiter wing incidence

angle.

Data were collected over a Mach number range from 0.6 to 1.96 at angles of

attack varying from -13° to 13° at zero degrees sideslip and from -2° to

19° sideslip at zero degrees angle of attack. Six component force and moment

data were recorded and are presented herein in plotted form.



TEST CONDITIONS
Table I presents the range of test variables at which data were recorded and

gives some estimate of the data accuracy.

Trip strips used in the test were #120 grit, 0.06 inch wide located at 10%
chord aft of the leading edge on all aerodynamic surfaces (see Figure 1). The
nose of the orbiter has a trip strip .06 inch wide with #120 grit located 10%

orbiter length aft of the nose tip.

‘The model was sting mounted in the tunnel as depicted in Figure 1. Pitch ruus
were made with the model upright while sideslip runs were made in the tunnel

pitch plane with the sting and model rolled 90°.
Base pressures were measured in three locations as shown in Figure 13.

The orbiter was abtbached to the booster with an orbiter sting. The variable

orbiter incidence settings of -4°, -2°, -1.05°, and 0° were obtained by pivot-

ing the orbiter about a pin at the launch C.G. and setting the angle with pins

through the body and orbiter sting.

Wing incideﬁce changes of +4° and +2° were obtained using wedged shims and

different bolt patterns.

Horizontal tail incidence settings of -5° and 0° were obtained using wedged

shims and a loose fitting bolt pattern.



The strongback was attached to the orbiter by bolts. The gap between the -

orbiter and boogter was faired with red wax.

The booster body fin combinations were varied using boosters with or without

the fins brazed into permanent locations.

Spoilers were simulated by attaching 1/8 inch key stock pleces,- 0.7 inch long
to the top surface of the wing with epoxy. The leading edge of the spoilers
was located on the 15 percent chord line and ran 40 percent of the distance

from tip of the orbiter wing to the body.



TARIE T
TEST CONDITIONS
TEST MSFC TWET 470

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
0.60 8.5x10° 7.3 1009F {Nominal)

0.90 T.7x100 9.0
1.00 7.2x100 9.0
1.10 6.8x10° 9.0.
1.20 6.6x100 9.0
146 6.9x10P 10.0
1,96 . 6.9x106 10,0
1.30 6. Ux100 9.0
BALANCE UTILIZED: MSFC #2206
DATA COEFFICIENT
CAPACITY: ' ACCURACY : TOLERANCE :
NF 150 1bs ¥ 0.5%
SF 50 1lbs. = 2,0%
AF ‘30 1bs. T+ 7.9%
PM 317 in-1bs < 5,0%

™
RM 40 in-lbs

-

2,0%

COMMENTS:

The ghove asccuracies are based on repeatability of date runs and re-runs during
this test. . ;

¥ Data inaccuracies for this test were compounded by:
a. Location of both sets of balance gages aft of the configuration
aerodynamic center.
b. TIncomplete balance temperature compensation.

L%

NASA-MSF

-MAF



DATA REDUCTION

A gix component internal strain gage balance was utilized to measure the aero-
dynamic forces and moments acting on the model, The loads have been reduced

to coefficient form using the following reference values:

Spaf = booster.body X-gectional area = 1,396 in?
£ref = Dbpef = booster'boﬁy diameter = 1.333 inches
Ab = booster base area = 1.039 in®

Aogy = booster balance cavity area = 1.131 in®

Moment data are reduced about a reference C.G. locaticn which is on the longi-

tudinal centerline at model station 5.264 (booster base is station 0.2L49

(REF).

Model base and balance cavity area pressures were recorded during these tests
and are presented in the plots. Axial force coefficients are presented both

uncorrected {Ca) and corrected (Cap) fFor the pressures.

.



CONFIGURATIONS INVESTIGATED

CCMPONENT NCMENCLATURE

0 = Orbiter Body Drawing Wo. 518MODE1l (Figure 3)

B = S-IC Body Drawing No. GDC 383-L (Figure 9)

W = Orbiter Wing Drawing No. 518MO0DL12 (Figure L)

Wq = Orbiter Wing Draving No. 518MODK12 with spoilers added (Figure 5)

H = Orbiter Horizontal Tail Drawing No. 518MoDLL3 (Figure 6)

V = Orbiter Vertical Tail Drawing No. 518MODLL3 (Figure 6)

Fl = §S=IC 900 £t Fins Each Mounted at t300 Angle from horizontal
Drawing GDC 383-12 (Figure 10)

F2 = BS-IC 900 £42 Fins ﬁach Mounted at fhso Angle from horizontal
(PETB = 0°) Drawing GDC 383-12 (Figire 11)

8 = Strongback Drawing GDC 383-9 (Figure 12)

The immedlately following pages give pertinent dimensional information on
the above components,

COMPONENT CCMBINATTIONS TESTED

BOHVS

BOWHVS

BF) OHVS

BF OWHV

BF; OWHVS

BF, OW, HVS

BF,OWHVS, PHIB = 0°

450

BF,OWHVS,  PHIB



TABLE II
MODEL INSPECTION DATA

ORBITER INCIDENCE

NOMINAL

OO

_2°

-4°

WING INCIDENCE
NOMINAL LEFT TIP

2° 1.2°
4° 3.6°

HORIZONTAL TAIL INCIDENCE

NOMINAL LEFT TIP
-5° -4.6°
0° +0.2°

MEASURED
0°
-1°57!
-4°0"
RIGHT TIP BOTTOM
0.6°
2.8° 3°38'
RIGHT TIP BOTTOM
-5.5° -5°56"
-0.2° -59!

NOTE: These angles were measured using an optical comparator.
It was not possible to define a tip reference chord for
the wing and horizontal tail.



MODEL CUMPORENT:  BOOY - 2

mepp—

GEMERAL DESRIPTION: 0.002266 SCALE $-1C BOOSTER -

DRAMIKG NUMBER: ] GDC3R3-4

DIMENSIONS ; FULL-SCALE .  MODEL SCALE
‘ 5100 IN >
Length 130:33FT 224 N >
Hax. Width 46 R4 FT .89 IN
Max. Depth _ 4 B4 FT 1L B9 IN
Finenass Natio - 276 270
Prgab‘f DIA 23 FT 133D IN
Max. Cross-Sectienal BODY |39 IN?
Planform
Netted - '
Base TOTAL . . - L _ZNIDINT
- CAVITY : o _LASYVINE
SOLID BASE . 1,039 IN*

[ TO END OF ENGINE FAIRING
= T0 STATION 0.00



MODEL COMPGNENT:  BOOY -O

GENERAL DESCRIPTION: .003306b SCALE GRUMMAMN C-4 ORBITER

DRAWING RUMBER: B34 0190504 18 MDD 4114

DIMENSIONS: FULL-SCALE MODEL SC&LE
Length 1460 IN 5150 IN
Max. Width 402N 1,23 IN
Max. Depth 357 IN L 192 IN

Fineness Ratio
Area
Max. Cross-Sectional
Planform
Netted
Base

10



MODEL COMPONENT:
GERERAL DESCRIPTION:

WING — VY

003366 SCALE GRUMMAM ORBITER

DRAWING NU

MBER:

. DIMENSIONS:

TOTAL

DATA

‘Area

Planform
Wetted

B341L0190-504

Span (equivalent)

Aspect Ratio

Rate of Taper

Taper Ratio

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

Toe-In Angle
Cant Angle

Sweep Back Angles, degrees
Leading Edge
Trailing Edge

0.25 Element Line

Chords:

Root {Wing Sta. 0.0)
Tip, (equivalent)

MAC

Fus. Sta.

of .25 MAC

W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section

Root
Tip

EXPOSED DATA

NOTE -

Area

Span, (equivalent)

Aspect Ratio
Taper Ratio
Chords

Root

Tip

MAC

Fus. Sta.

of .25 MAC

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

i1

FULL-SCALE

ceBOFI?

Z4A T

0014 -4
DOI0-&4

" 1BI0 FT2

404 N

FUS. STATION REFERENCE TO ORBITER

518 MOD 412

MODEL SCALE

312 IN?

VT
D

ST
D85 N

00’ A
00\0-B4

7 .02IN*
N

3

~LOVZ, N
921N
150 IN
548 IN

“T295 N




MODEL COMPONENT: - HORIZ ONTAL TAWLL

GEMERAL DESCRIPTION: O.0033 66 SCALE GRUWMMAN C-4 ORBITER

DRAWING NUMBER: 22341 0\90-504-

DIMENSIONS :
- TOTAL DATA

‘Area
Planform
Wetted
Span {equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
- Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle

Sweep Back Angles, degrees’

Leading Edge

Trailing Edge

0.25 Element Line
Chords:

Root (Wing Sta. 0.0)

Tip, (equivalent)

MAC

~ Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root
Tip
EXPOSED DATA

Area
Span, {equivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip ,
. MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

_BISFT x

5B MOD A%
FULL-SCALE - MODEL SCALE

10 HZFT*

]]u - l’]U

| DEBAFT
— 200 FT

T
OB IN

195 IN

_001 0~ _OOID -4
OOLO~LA D010~

203 IN

NOTE: FUS. STATION REFERENCE TO ORBITER



WOEL COMPOWENT: \/ - VERTICAL. TAIL™
_sowmemaL pescrrPTion: 0.00 3366 ~ ECALE CRUMMAN C-4 ORBITER

DRAWING NUMBER: - T B24L0190-804 518 MOD 413

DIMENSIONS: : . FULL-SCALE MODEL SCALE
TOTAL DATA )
'Areal 2
Planform ) 972% FT
Wetted
Span {equivalent)
Aspect Ratic - .&7
Rate of Taper e
Taper Ratio ’ . —_—_RR

Diehedral Angle, -degrees
- Incidence Angle, -degrees

Aerodynamic Twist, degrees

Toe-In Angle

Cant Angle ’

Sweep Back Angles, degrees
Leading Edge 47 )
Trailing Edge
0.25 Element Line

Chords:
Root {ng Sta. 0.0).
:;;p, equivalent) (3G _IN
C
Fus. Sta. of .25 MAC [
gt of .25 MAC . | IN. VE FRL
L. of .25 MAC -
Airfoil Section : - 20
Root : )
- Tip .
EXPOSED DATA :
 Area 535 FT? 768 IN?
Span, (equivalent) o | .O37IN -
_Aspect Ratio .7%
Taper Ratio 434 : .4
Chords ] .
Root . A08 IN [.O37 IN
;Ap 126 N .
c
Fus. Sta. of. .25 MAC ) %é% %é%%
W.P.of .25 MAC : - 230 IN. ABOVE ABOYE
B.L. of .25 MAC 0.0 FRL 0.0 FRL

NOTE: FUS. STAT\ON PEFERENCE TO ORRITER
13 - °



MODEL COMPONENT: FIN = Fi., Fo

GEMERAL DESCRIPTION:0. D022 66 SCALE ODOFTZ FINS
F, MOUNTED AT 30° ¢ Fo» MDUNTED AT 45°

DRAWING NUMBER:

DIMENSIONS: ERCH FIN 4 TOTAL FULL-SCALE MODEL SCALE
* TOTAL DATA -

‘Area
Planform
Wetted
Span. (equivalent)
- Aspect Ratio
Rate of Taper
Taper. Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
cant Angle
Sweep Back Angles, degrees
Leading Edge - - - - 3D° 30V
Trailing Edge YA
0.25 Element Line
Chords:
Root iﬂing Sta. 0.0)
Tip, (equivalent)
MAC »

Fus. Sta. of .25 MAC -
W.P. of .25 MAC | i}
B.L. of .25 MAC . o
_ Airfeil Section
Root
- - - Tip
EXPOSED, DATA

Area 154230 [N 1.54 1 IN*
Span, (equivalent) - - A5 TN~ . :
Aspect Ratio EE: .
Taper Ratio . _—
Chords
ROOt M ‘I \NI
ip 186IN > .
Fus. Sta. of .25 MAC . T
W.P. of .25 MAC N LN,
B.L. of -.25 MAC- s 1. 115 IN.

14

1.541 IN®




TEST MSFC TwT 470 DATA SET COLLATION SHEET

C] PRETEST
B POSTTEST

DATA SET SCHD. | PARAMETERS /VALUESYNO. | MAGH NUMBERS (OR ALTERNATE INDEPENDENT VARTABLE )
'DENTIFIER _EONFIGURATION cT B ool e IR oL sl 0.0 0,9i 1o 1)) ] RRAran ]
Radoil | BE, OWHVS JA{0]O vd] O oi 7 “00/1 002]00%, 1096 °051°% |7 |
R214021 AlLLLD WA B AR AC A s A s Al
RO | C -2 I 7 ﬂoz% oFylos /0 ozylo3 003% 035,
R2d04 | w 14 = AR S s A Ader.
R2#4051 | BOWHVS 0 7 PHPY 0""7 % M/ L\
R2406 | B 7 lag%‘ 05/ 0‘5’7/0 Of\"?‘/a’ 0%';// 05/ 052;/0
R24017 | 1 ﬂ -4 il AR A S AG ALY, 6‘3/ %
Rzdo%| | BE, OWHYVS -1.09 2N CAL A AT A A
R2409 | | {[-5 1 V7% 0%, P 7%26P 7% £7% m’é/ 7%
Radiol | BORVS —10 | w7,
R2411l | BREOHVS ~ 11y ]4 B\ P 00 "%
R2412] | BE,OWHYS Al | jask4 AL IR
Rz413 | 1] 9 ol4 AN A I
R24]32 0|8 A BAAG 7R A A
R2drn22| BEOWHYS 0lR 1 N AR A AT AW AL &7,
R24 14 oy 2, 4 o TS
R24151 | BE OWHV 4} 4 AR A A )
RadiGl |BEOW, HVS if 4] 1 A A A A A A T A AP
}
T
1 7 13 19 25 31 37 43 49 55 61 67 7576
[CLM CN . (CYN. .Y . .cBb . CA . CAE  C\CPBL L CPBZ . CPCAV 10
zoaoiFIBCIENTs- NI A 4 55010, 12,54, 65,10 ) —\TDPVAR(L)| TDRVAR (2) MDY
- SCHEDULES - AL, = ‘89;(9-,-&9—3;-‘—3-’-—]9—@—‘-9-&9-@94 6y R

2 =1.5,-1.0, O 10, 12, (4,16




TEST MSEC, TWT 470 DATA SET DESCRIPTOR SHEET

DATA SET DATA SET DESCRIPTOR u9 CURVE SLOPE RANGE
DENTIFIER{ 2% LOWER LIMIT |, UPPER LIMIT
Rdot) TWT47.0 S, 'c/@Aa @R.E.;.[,;E. , g.,_,gémm. NG TR STRIAL . .
1R 24021 I 1 FINS @N_ .y 1L, 1 I

2403 I ! 1 ! L.l.,,.l....li:.LN.S.I@N..,l..,J1 I 1

24eod | 1 N e Loy CWFEINS BN | |
R2405] e by ) Ll L L BOWHVS, . GFINS WEF 0] o |
RoHOb! I BT BN b1 JFINS @FF L WLy i
K240 Ll | 1 Lo lenat o o RINS WFF ) \

24081 bl n b .,|BFIQW|HVS BASTIC o P l 1
R«A401 1 | I L Ll N IBASIC e 1N L
[Re4 1o} el BOHYS .WlING. FINS, @FFL . . !
PaAll eteii bl BRLEHNS, WING BFF il \9
K241 ] co bbb, BE2GMHYS, PHIB = 45, Ul )
K3 A A I bbb PHIB E O L
RzH|22 c by N NPT e b, CRUCTHIEARM a_;. 2141 l . L

Ra 1052 bev ol ool it iBRAGWRYS BASTCH, o0 R0 |

Ko 4] co b e b e b b b ey, JIWING ENG A . I
“RaiE | bl a bl BELGNMHY, | STRENGBACK, OFFILLE] ] : l

Red o] sl ety BEABNAHYS, WING, SPOILERS I . !

A PR | PR O 1 TS BTSN NIRRT BT PRI AT DS B ) | ) |
S RN | W S | v d e 4 by e b O BV BT |
1 SREF(1) 11 SKEF(2) 21 LREF(1) 33 LREF(2) u1 BREF(l) L BREF(2) g1 XMRP(1). 71 XMRP(2)
1.3 BR-IN., 1333 N a3 1IN 5204 1IN
Q0 INe, 0.0 .. .. . 1IN, . 10-'1*' @b . PERCNT
YMRP (1) YMRP (2) ZMRP (1) ZMRP(Z) SCALE (1) SCALE(2) FILREF

NASA-MSFC-MAF



TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-
mittent flowdown tunnel which operates by high pressure air flowing from stor-
age to either vacuum or atmospheric conditions, A Mach number range from .2
to 5.85 is covered by ubilizing two interchangesble test sections. The
transonic section permits testing at Mach .20 through 2.50, and the super-
sonic section permits testing at Mach 2.Th through 5.85. Mach numbers between
.2 and .9 are obtained by Using a controllagble diffuser., The range from .95
£o 1.3 is achieved through,the use of plenum suction and perforated walls.
Mach numbers of 1.Lh4, 1,93 and 2.50 are produced by interchangeable sets of
Tixed conbtour 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 ahd 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’hydréulically controlled piteh sector
that provides a total angle of attack range of 20° ( % 100 ). Sting offsets

are available for obtaining various maximum angles of attack up to 250.

17



The diffuser section has movable floor and ceiling panels which are the pri-
mary means of controlling the subsonie Mach numbers and permit more efficient
running supersonically. The sector assembly and supersonic diffuser telescope

into the subsonic diffuser to allow easy access to the model and test section,

Tunnel flow is exhausted through an acoustically damped tower to atmosphere
or into the vacuum field of 42,000 cubic feet. The vacuum tanks are evacuated

by vacuum pumps driven by a total of 500 hp.

Data is recorded by a solid state digital data acquisition,system. The digi-
tal data is transferred to punched cards during the runm to be reduced later

by a computer to proper coefficient form.

The tunnel components and performance are discussed in more detail in NASA
TM X-53185, dated December 22, 196k, and NASA ™ X-53113, dated August 20,

1964,

18



SYMBOL

SADSAC

SYMBOL

ASPECT
REFB

CA

CAB

CAF

CDTOTL

NOMENCLATURE

DEFINITION
base area; mz, ftz, in
speed of sound; ‘m/sec, ft/sec

aspect ratio, bz/ )

wing span or reference span; m, ft, in
wing chord; m, ft, in

wing mean aerodynamic chord or reference
chord; m, fi, in

center of gra:vity

center of prAessure

axial force coefficient, F A/quef

base axial force coefficient, [{p_ -pp) /q |
(Ab/ Sref)

forebody ax%al force coefficient, C A" C Ab
drag force coefficient in the wind axis
system, FD/q Sref

19



NOMENCLATURE ( continued)

SADSAC

SYMBOL

CcDh

CL
CBL
CSL

CWL

CLM

CLM

CPM

CN

20

DEFINITION

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

1ift force coefficient {stability or wind axis)
FL/ 4 Sref

rolling moment coefficient in body axis
system, M x/q Srefb

rolling moment coefficient in the stability
axis system, M_ /qS__.b
X, 8 Tef

rolling moment coefficient in the wind axis
system, Mx, w/q S ot b

pitching moment coefficient in the body axis
system, My/ 1 Sref /4 ref

"pitching moment coefficient in the stabilily

axis system, Cm, s = Cm

pitching moment coefficient in the wind axis
system, My, w/q SJ."ef £ ref

normal force coefficient in the body axis

gystem, FN/ q Sre ¢



SYMBOL

NOMENCLATURE ( continued)

SADSAC

SYMBOL

CIN

CLN

CLN

CP

CcY

cC

21

DEFINITION

yawing moment coefficient in the body axis

M S
system, z/q reflref

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

E]

yawing moment coefficient in the wind axis
sygtem, Mz,w/q Srefﬁref

pressure coefficient, (p-pe)/q

side force coefficient (body or stability axis
system), F 3'/ q Sref

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

axial force; N, 1b

drag force in wind axis system; N, 1b

drag force in the stability axis system; N, 1b
lift force (stability or wind axis system); N, lb

normal force; N, 1b



SYMBOL

ref

L/D

L./D

" MRP

NOMENCLATURE (continued)

SADSAC
SYMBOL

N/A
REFL

L/D

CL/CD:

MACH
MRP
XMRP

YMRP

ZMRP

22

DEFINITION
side force; N, 1b

normal to axial force ratio

reference length; m, ft, in

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

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

Mach number
abbreviation for moment reference point

abbreviation for moment reference point
on x-axis

abbreviation for moment reference point
on y-axis

abbreviation for moment reference point
on zZ-axis ’

rolling moment in the body axis system;
N-m, fi-lb

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



NOMENCLATURE (continued)

SADSAC ‘
SYMBOL SYMBOL DEFINITION
Mx W folling moment in the wind axis system;
! . N-m, ft-ib
M pitching moment in the body (or stability)
y . axis system; N-m, ft-lb
M w pitching moment in the wind axis gystem;
¥ N-m, ft-1b
Mz ‘ . yawing moment in the body axis system;
N-m; ft-ib
M yawing moment in the wind axis system;
Z W . N-m, ft-lb
p , static pressure; N/m2; psi
P o total pressuxe; N/m2; psi
Q( PSI) dynamic pressure; N/mZ, psi, psf
Q(PSF) ‘
RN/L - RN/L ‘ ‘Reynold's number per unit length; million/ft,
S wing area; m2, fi?
8 ot REFS reference area; m2, £2, 152
T . - temperature; °K, °C, °R, °F
v speed of vehicle relative to surrounding

atmosphere; m/sec, ft/sec

23



SYMBOL

<l

NOMENCLATURE ( continued)

SADSAC
SYMBOL

ALPHA

BETA

" DIHDRL

AILRON
ELEVTR
RUDDER
FLAP
TAB

oh '

DEFINITION

tail incidence positive when trailing edge
down, deg

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

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

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

ratio of specific heats
wing dihedral angle; deg

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

air density; K g/m3, slugs/ft3



SYMBOL

NOMENCILATURE (continued)

SADSAC
SYMBOL

PHI

PSL

FHIB

25

DEFINITION

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

roil angle, angle of rotation about the body X-
axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; deg

yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; deg

roll angle of booster with respect to
orbiter



SUBSCRIPTS

NOMENCLATURE (continued)

26

DEFINITION

aileron

base

canard

elevator or elevon

flap

rudder or ruddervator
stability axis system
tail, or total conditions

wind axis system

) reference conditions

freestream condition



FIGURES

27



=D IN nmmrc 14" TUNNEL,




|

[ )
o |
(=}
o
=
[«
d
o
—
o
=

.




wa e T AR TFLR 0% Lt
AT T Sy [ A
B LS T A o

- -'T-_ﬁh:.—,‘-

RS T




NOT REPRODUCIBLE

INT 470

CONFIG
0 WHVS

Nov 6 'B70

WITH

* -

GRIT

0 ]

2,

s -

f

f

‘ i
,‘ 0
-



BFY 0 i

. FIGURE 1(e). TOP REAR VIEW OF MODEL SHOWING BASE AREA DETAILS

T R T (T NN *






3.550 .
LS R Z'Z..V‘LD . 2 NGT et
AL Ere

HLRZAD

34

i
lo‘/l.o

ORBITER BODY - O
FIGURE 3

= ProoT



NACA NPCA

OO\ - b CO\ND ~ o4
j-— Lmb ——

e

¥ ‘
o\l ] BP 1S
(2 +
— 40LL - —
= o440

d4_ )

831

qo

AL (A =g\

ORBITER WING - W
FIGURE &

=T

35



NACA NAcA,

SO~ b SONQ =L
-——70*-, =l = .
{ o 125" KEY STOCK
: . - SPOILER RONDED
1 - | INTWO PLACES
Lot 59,
i % Qony
— “'—l:.f??.b* . S

ORBITHR WING WITH SPOILIRS Wy
FICURR 5



NACA

[.0%]

2NS
‘ e 1.000 — L3
2,. 040
I.Q;E—,q' oLY 0%
| 4 L |
— X [ N | ? ' 4

| \\?.- HYR

!

|

e 4°
T

ORBITER HORIZONTAL TALL H,

VERTTCAL TATI, - V
FIGURE 6

NACK
 OOAD (4

O
o —ad e




1

181\

38

\\\\\~—X£nnogw
L CG. % 9\\5‘;’\

a/‘-j ==t

I b}
ORBITER ASSEMBLY - OWHV
FIGURE 7 \. D'L 130
2.7105

0 |




900 FT° §-TC FIN
FIGURE 8

e O

e \ 24O

b AL

39



M
5.2

1 OAS >
|=°
|
‘ ) .63 Di.
Lo AN
o 1223 DA ‘
“-890 - =l i———.?.\l e— | 200 DIA

S-IC BODY - B
FIGURE 9




=

—] ’4— ,O—!?._

pa—- . 015

— . 21 |

6o°

2000w,
.%o

5-IC 309 FIN CONFIGURATION - Ty

FIGURE 10



-I W

[.3%% D

\/L

»l lo O7S

4890 — o] le—.2\0

ho

§-IC 450 FIN CONFIGURATION - ¥

FIGURE 1l

|

i
i

e |.393 ——wd

—

— 1.200 D\



.50
1

STRONGBACK. - S
FIGURE 12

I~ EX-T
(\° I— .74
| |
7\ -©
|
go'b !_:- '2_)_5‘3 *
ety i T AV

k3



CAVITY PRESS.
%%EIP \ PLACE

B’ R- BASE TAPS
2 PLACES -

BASE FRESSURE TAP LOCATTONS
FIGURE 13



DATA PLOT INDEX

THWSFCTTWY 470 LONGITUDINAL CHARACTERISTICS, FINS 0N, ORBINCeOGO— -~

DEFENDENT VARTIABLE VS TROFPENDENT VARIARLE,

DATASETS DEPENDENT INDEPENDEMT PLOT PAGE = -~ - -
o _PLOTTED VARTABLE VARTARLE BFGINNING 7/ ENDING
424011 CMN ALPHA 1 1
T T TR0 TTELMT T T T ALPHATT - S S
J24011 CAF ALPHA 3 3
J24021 N ALPHA 4 4
J24021 CcCLM ALPHA s 5
J24n21 CAF ALPHA £ &

"MSFC TWY 470 LONGITUDINAL CHARACTERISTICSs FINS NN, ORRINCa=2,U

e e DEPENDENT VARTABLE VS INDEPENDENT VARTABLF, -

DATASETS "DEPENDENT "INDEPENDENT FLOT PAGE = ~ ~
PLOTTED  VARTABLE VARTABLF BFGINNING / ENDING
424031 N ALPHA 7 7 .
T T 32403 cLM T ’ ALPHA B°- T T®T O
J24031 CAF ALPHA 9 9

MSFC TWT 470 © LONGITUNRINAL CHARACTERISTICS, FINS NN, QRBRINCre4vO

e~ — -FERFENDENT VARTABLE VS "TNDEPENDENT VARTABLF, U —

R DATASETS DEPENDENT INDEPENDENT PLOT PAGE ~ -
PLOTTED  VARIABLE VARIABLE BEGINNING / ENDING

J24041 N ALPHA 10 10

T 2409 T L Y T Y R T
J24041 CAF ALPHA .12 12



MSFT TWT 470 LONGITUDINAL CHARACTERISTICS, FINS NnFF, ORBINCaN.D

e

- DEPENDENT VARTARLE V& 'INDFPENDENT VARTARLE, -

DATASETS DEPENDENT INDEPENDENMT PLOT PAGE
PLOTTED VARITABLE VARIABLFE RFEGINNING 7 EMDING
J2405] CN ALPHA 13 13
J24051% CcLM T ALPHA 1y 18"
J24051 CAF ALPHA 15 15

MSFC TwT 470 LONGITUDINAL CHARACTERISTICS, FINS NFF, ORBINC==2,0

DEPENDENT VARTABLE V8§ INDEPENRENT VARTABLE,

DATASETS DNEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARJABLE VARIABLFE BFGINNING /7 ENDING
J24061 CN ALPHA 14 16
J24041 CLM T T CAUPHA 17 17
J24nesl CAF ALPHA 18 18

MSFC TWT 470 LONGITUDINAL CHARACTERTISTIC®, FINS nFF, ORBINCa-4,0

DEPFNDENT VARTABLE V& INDFPENDENT VARTABLE,

DATASETS DEPENDENT  INDEPENDENT PLOT PAGE
PLOTTED VARIARLF VAR[ABLE BFGINNING / EMDING
J24071 cN ALPHA 1'9 19
J2407} CLM TTTOUALPHA T T2n - 2n
J24071 CAF ALPHA B 21 21

W7



THMSFC TWT 470 LONGITUDINAL CHARACTERISTICS, FINS NN, nRBINCe=1.05

DEPENDENT VvARIABLE Vs INDEPENDENT VARTASLE, -

DATASETS DEPENDENT INMDEPENDFNT PLOT PAGE
PLOTTED  VARIABLE VARTABLE BFGINNING / ENDING
A2408] CN ALPHA 22 23
A24081 " “cLM ' ALPHRA & 7 - 29 25
A24081 CAF ALPHA 24 27

*MSFC TWT 470 LONGITUDINAL CHARACTERISTICS, FINS 0N, HTAIL=«5,0

MSFC TwT

DEPENDENT VARIABLE Vs INDEPENDENT VARIABLE,

DATASETS DNEPENDENT - " INDEPENDENT L OT PAGE
PLOTTED VARYABLE VARIABLE BFGINNING / ENDING
J24091 N ALPHA 28 28
J2438%) LW T ALPHA ’ 29 29
J24091 CAF ALPHA an an

470 LONGITUDINAL CHARACTERISTICSy WING AND FINS OFF

DEPENDENT VARTABLE VS INDFPERDENT VARTARLSF,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARIABLE VARIABLE BEGINNING / ENDING
A2410]1 CN ALPHA 31 31
AZ4]10] cLR -~ ~ T ACPOE —-— - -y - vz

A24101 CAF ALPHA 33 33



MSFC TWT 470 LONGITUDINAL CHARACTERISTICSy WING OFF

DEPENDENT VARIARLE VS INDEPENDENT VARIABLF,

DATASETS OBDEPENDENT INDEPENDENT PLOT PAGF
PLOTTED VARIABLE VARIABLFE - BEGINNING 7 ENDING
A24111. cN ALPHA 34 34
A24111 cLM T ALBHA T g 35
Azq111 CAF ALPHA ) kY kY:)

MSFC TWT 470 LONGITUDINAL CHARACTERISTIcS, CRUCIFORM FINS, PHIR=4S
DEPENDENT YARIABLE ¥S" INDFPERDENT VARTABLE,

DATASETS DEPENDENMT INDEPENDENT PLOT PAGF

PLOTTED VARTABLE VARTIABLE BFGINNING / ENDING
Azyl21 CN . ALPHA 37 7
A2412t T LW’ T ALPHA T 31 38
A24121 CAF ALPHA : 39 39

MSFC TWT 47N LONGITUDINAL CHARACTERISTICS, CRUCIFORM FINS, PHIG=0

DEPENDENT VARTABLE VS 'INDERPENDENT VARTABLF

DATASETS DEPENDENT INDFPENDENT PLOT PAGE
PLOTTED VARIABLE VARIABLE REGINNING / ENNING
A24131 CN ALPHA 40 40
AZ24131 cLM ’ ALeyk ~ 7 T Y 41

A24131 CAF - ALPHA - 42 42

ho



"MSFC TWY 470

7T 7 DEPENDENT VARTABLE VST INDEPERDENT VARTANLE,

DATASETS
PLOTTED

A24141
A24141
A24141

"MSFC TWY 470

- DEPENDENT VARTABLE VS INDEPENDENT VARTABLF,

DATASETS
PLOTTED

A24151
A24151°
A24151

CMSFC TWT 470

DATASETS
PLOYTTED

A24161%

U7 A24167

A24164)

DEPENDENT
VARIABLE

cN
cLM
cAf

DEPENDENT
VARTABLE

cN

T CLM
CAF

DEPENDENT
VARIABLE

-CN

TTetm T

CAF

INDEPENNENT
VARIARLE

ALPHA
ACPRAT
ALPHA

INDEPENDENT

VARI'ARLE

INDEPFNDENT
VARTABLE

50

ALPHA
ALPHA
ALPHA

ALPHA

DEPENUENT‘V‘RTABLE VS INDEPENNENT VARTABLE, -

AUAHA
ALPHA

LONGITURINAL - CHARACTERISTI¢Ss STRONGRACK OFF

LONGITUDINAL CHARACTERISTICS, WING SPOILERS

PLOT PAGE
BEGINNING '/ ENDING

49
BT

. 83

LONGITUDINAL CHARACTERISTICS, WING TNCIDENCE = 20

PLOT .PAGE
BEGINNING / ENDING
43 43
44 44
45 45

PLOT PAGE
BEGINNING / EMDING
EYS 45
47 - 47°
48 48

50

Y Sl

-84



MSFC TwWY

MSFC Twry

MSFC TWT

470 LONGITUDINAL STABILITY, FINS ON, ORARINC«0.0

DEPENDENT VARIABLE vS DEPENHENT VARYABLF,

DATASETS DEPENDENT . DEPENDENT PLOT PAGE
PLOTTED VARTABLE VARTABLF BFGINNING / EMDING
Jz24n1! CN CLH 58 ‘ 55
J24021 cu - CLw ™ 7™ 54 56

470 LONGITUDINAL STABILITY, FINS ON, ORRINCuw=2,.0

DEPFNDENT VARIABLE V5 "DEPENDENT VARTARLF,

DATASETS DEPEMDENT DEPENDENT PLOT PAGE
PLOTTED VARTABLE VARIABLE BFGINNING 7/ ENDING
J24031 CN Lo 57 57

470  LONGITUDINAL STABILITY, FINS ON, ORRINCx=H,0

DEPENDENT VARIABLE VS~ DEPENDENT VARIABLFE,

DATASETS DEPENDENT DEPENDENT PLOT PAGE
PLOTTED VARTABLE VARTARLE BFGINNING / ENDING
J24041 cN CLM g8 ‘58

MSFC TWT 479 LONGITUDINAL STABILITY, FINS OFFy ORAINCEC.D

DEPENDENT VARIABLE VS DEPENNENT VAR[ABLF,

DATASETS DEPENDENT DEPENDENT PLOT PRGE
PLOTTED  VARIABLE _ VARIABLE BEGINMING / ENDING
J24ns] cN cLM 89 59

51



MSFC TWT 470  LONGITUDINAL STABILITY, FINS OFF, OGRRINCE=2,0

MSFC TWT

MSFC TWY

MSFC TUT

DEPENDENT VARIABLE VS OEPENDENT VARTARLF, " -

DATASETS DEPENDENT DEPENDENT PLOT PAGE
PLOTTED  VARIARLE VARTARLE BFGINNING 7/ EMDING
J24081 cN CLM &0 60

170 LONGITUDINAL STABILITY, FINY QFF, ORRINC®w4,n

DEPENDENT VARIARLE VS TUFPENDENT VARTABLF,

DATASETS DEPENDENT ‘DEPENDEWNT PLOT PAGE
PLOTTEDR VARTABLE VAR ABLE BFGINNING / ENDING
J24071 CcN cLM &1 61

470 LONGITUDINAL STABILITY, FINS ON, ORBINCx=1.08

DEPENDENT VARIABLE VS~ "DFPEFDENT VARTABLFE,

DATASETS DEPENDENT DEPENDENT PLOT PAGE
az4081 N cLH 62 &3

470 LONGITUDINAL STABILITY, FINS ON; HTATL®=8,0

DEPENDENT VARTARLE VS DEPERDENT VARTFABLF,

DATASETS DEPENDENT NEPENDENT PLOT PAGE’
PLOTTED VAR ABLE VARIABLE BEGINNING / ENDING
J24n91 cN CLM b4 64 -

S e - - mamae = ————— e e

52



MSFC TWT

MSFC TWT

MSFC TWT

MSFC TWT

470 LONGITUDINAL STABILITY, WING ANp FING COFF

DEPENDENT VARIABLE “~US ~DEPERNENT VARTABLFY

DATASETS DEPENDENT DEPENDENT PLOT PAGE
PLOTTED VARTABRLE VARTABLE BFGINNING / ENDING
A24101 cN CLM &5 65

870 LONGITUDINAL STABILITY, ¥ING OFF

DEPENDENT VARIABLE —-vs -DEPENTENT VARTABLF,

DATASETS DEPENDENT NEPENDENT PLLOT PAGE
PLOTTED VARIABLE VARIABLE BEGINNING 7/ ENDING

Az411l CN CLM bé b6

470 LONGITUDINAL. STABILITY, CRUCIFORM FINS, PHIR=45

DEFENDENT VARIABLE VS TDEPENHENT VARTABLFE,

DATASETS DEPENDENT DEPENDFNT FLOY PAGE
PLOTTED VARIABLE VARTABLE BEGINNING / ENDING

A24121 cN CLM &7 &7

470 LONGITUDINAL STABILITY, CRyUcIFORM FINS, PHIR=D

DEPENDENT VARTKBLE V5 ~DEPENDENT VARTABLE,

DATASETS DEPENDENT BDEPENDENT PLOT PAGE
PLOTTED VARIABLE VAR ABLE BFGINMING / ENDING

AZ4131 CcN cLM ’ 48 &8

23



MSFC TWT 470 LONGITUDINAL STABILITY, WING INCIDENMCE = 2.0

DEPENDENT VAR1ABLE VS ~DEPENNENT VARTKBLE, "

DATASETS DEFENDENT DEPENDENT PLOT PAGE
PLOTTED  VARTABLE VARIABLE BFGINNING / ENDING
A24141 N QU 69 69

MS¢C TWT 470 LONGYTUDINAL STABILITY, STRONGBACK OFF

DEPENDENT VARTABLE VS ODFfPENDENT VARTABLE, T

DATASETS DEPENDENT DEPFENDFNT PLOT PAGE -
PLOTTED VARTIABLE VARTABLE BEGINNING / ENDING

AZ415] CN CLM 70 70

MSFC TWT 470 LONGITUDINAL STABILITY, WING SPOILERS

DEPENDENT VARYABLE VS ODFPENDENT VARTABLE, = 77~ -

DATASETS DEPENDENT - DEPENDENT ] PLOT PAGE
PLOTTED VARIABLE VARTABLE BEGINNING / ENDING
A24161 eN cLHM A 72

5l



MSFC TWT 470  LONGITUDINAL CHARACTERTSTICS, FINS 0N, nRRINCED,0

DEPENDENT VARIABLE VS "INDEPENDENT VaARIABLE, = =-----

DATASETS DEPENDENT INDEFPENDENT PL.OT PAGE
PLOTTED  VARIABLE VARTABLE BFGINNING / ENDING
J24011 CPB1 ALPHA 73 73
JZ4n1t CPB2 S ALFHA®  — - 74 74
J24011 CPCAV ALPHA 75 75
J24021 CPBY ALPHA 74 76
Jz4021 CPB2 ALPHA 77 77

J24021 CPCAY ALPHA 78 78

MSFC TWT 47N LONGITUDINAL CHARACTERISTI¢Sy FINS NN, NRBINC==2.0
DEPENDENT VARTABLE VS "INDFFERHMENT VARTARLF,

DATASETS DEPENDENT INDERENDENTS ’ PLOT PAGE

PLOTTED  VARIABLE VARIABLE BEGINNING / EMDING
J24n31 CPBI ALPHA 79 79
J24031 CPB2 T ACPHA S an 80
J24031 CPCAY ALPHA a1 81

MSFC TWT 470 LONGITUDINAL CHARACTERISTICS, FINS 0N, NRAINCE=g.0

" DEPFNDENT VARTABLE VS I'NDEFENPENT VARIABLE,

DATASETS DEPENDEMT INDERENDENT PLOT PAGE
PLOTTED VARTABLE VARTABLE BFGINNING 7 ENDING
J24041  ¢PB1 : ALPHA . a» 82
J2404 1 CPB2 "~ KLEHA - gy - 83
J24041 CPCAV ALPHA a4 84

25



MSFC TwT &70

LONGITUDINAL CHARACTERISTICSy FINS nFF, ORBINC=f.0

DEPFNDENT VARIABLE VS INDEPENDENT VARTIAMLE, -

DATASETS
PLOTTED

J240s1]
J24n51
J2405]

MSFC TWT 470

DEPENDENT IMDEPENDENT PLOT PAGF
VARIABLE VARIABLF BFGINNING / ENDING
cPB1 ALPHA 85 8%
cpPB2 ALPHA Bd B
cPCAV ALPHA 87 87

LONGTTUDINAL CHARACTERISTICS, FINS NFF, ORRINC=a2,0

DEPENDENT VARTABLE VS INOFPENDENT "VARTABLE,

DATASETS
PLOTTED

J24né1

J24061
J24061

MSFC TWT 470
DEPENDENT

DATASETS
PLOTTED

J2H0OT7Y
J2407¢
J24071

LONGITUDINAL CHARACTERISTIcS, FINS NnFF,

DEPENDENT INDEPENDENMT PLOT PAGE
) VARIABLE VARIABLE BEGINNING / ENDING.
CPB} ALPHA 88 88
cPB2 ALPHA 89 B9
cPCay ALPHA {n o0

ORBINC’-".D

VARTABLE V5 INDEPFENDENT VARTABLE,

DEPENNDENT INDEPENDEMT PLOT BAGF
VARIABLE VARIABLE BFGINNING / ENDING
cPB1 ALPHA 21 g1
cPB2 T ALPHA 777~ T gy T o2t

cPCAY ALPHA 93 93

56



MSFC TwT

WSFC THT

MSFC TwY

470D LONGITUDINAL CHARACTERISTICS, FINS ON, NRBIKNCHat +O5

DEPENDENT VARTABLE VS TNOFPENNENT VARTANLE,”

DATASETS PDEPENDENT INDEPENDENT " PLOT PAGE
PLOTYED VARIABLE VARIABLE BEGINNING / ENDING
AZ4081 CPB1 ALPHA 94 1
A24081 ¢pBY : 518777 S U &

AZ24081 cPCAY ALPHA ) 98 99

470  LONGITUDINAL CHARACTERISTI(S, FINS 0N, HTAlL=«5,0

DEPENDENT VARTABLE V5 INDEPERNNENT VARTABLEY

DATASETS DEPENDENT INDERENDENT — ™ - PLOT PAGE

PLOTTFD VARIABLE VARTABLE BFGINNING / ENDING
Jz24091 cPB| ALPHA 100 100
J24091 cpB2 - TCOALPHAT T T Ol gy
J2gn9t CPCAY ALPKHA o 102 102

470 LONGITUDINAL CHARACTERISTICSs ¥WING AND FINS OFF

DEPENDENT VARIABLE -VS INDEPENpENT-VARTABLE, i

DATASETS DEPENRENT INDERPENDENT . PLOT FAGE

PLOTTED VARTABLE VARIABLE BEGINNING /7 EMDING
A24101 .13 ALPHA 1a3 103
A24101 Felz T RCERET T T TTTTTICTTT O T o TIRE T T
A24101 CECAY _ ALPHA _ . 108 10%

3T



MSFC TWT 470  LONGITUDINAL cHARACTERISTICS, WING ofF

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE

PLOTTED_ __VARIABLE  __ ___VARIABLE BEGINNING , ENDING
A2411y _CPRY ALPHA : 106 106 -
A24114 CPB2 ALPHA 107 io7
AZ4111% _EPcav ALPHA 108 ios

MSFC THT 470  LONGITUDINAL CHARACTERISTICS, CRUCIFORM FINS, PHIB=45

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED ___VARIABLE = VARIABLE BEGINNING , ENDING
.A24123  CPal ALPHA 109 109
A24121 cPg2 ALPHA 110 llo
- __A24121 CPCAY ALPHA IR R 111

MSFC TWT 470  LONGITUDINAL cHARACTERISTICS, CRUCIFORM FINS, PHiBeD

DEPENDENT VARIABLE vS [NDEPENDENT VAR[ABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTYED __ VARIABLE . . _ VARIABLE BEGINNING , ENDING
e A24i3y . CPRL . ALPHA 112 112
A2433) CPB2 ALPHA 113 113
S A24131 CPcay ALPHA <114 114

58



MSFC THT 470  LONGITUDINAL ¢HARACTERISTICS, WING INCIDENCE = 240

DEPENDENT VARIABLE vS INDEPENDENT VARIABLES

DATASETS DEPENDENT INDEPENDENT PLOT PAGE

PLOTYED _ VARIABLE VARIABLE BEGINNING 7 ENDING
AZH141 cPBl . ALPHA 115 115

A2414] CPR2 ALPHA 116 iié

R AZ814] cPcay ALPHA 117 - 117

MSFC TWY 470 _ONGITUDINAL cHARACTERISTICS, STRONGBACK OFF

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE:

DATASETS DEPENDENT INDEPENDENT : PLOT PAGE
PLOTTED . VARIABLE VARJABLE BEGINNING , ENDING
. .._A24lw3__ __cPpl ) ALPHA 118 {118
AZ24151 cPp2 ; ALPHA 119 119

AZ2K15) cPCﬁV_ ALPHA 120 20

MSFC TWT 470 LONGITUDINAL CHARACTERISTICS, WING SPOILERS

DEPENDENT VARIABLE v5 INDEPENDENT VARIABLE,

DATASEYS DEPENDENT INDEPENDENT PLOT PAGE .
_PLOTTED  VARIABLE VARTABLE BEGINNING s ENDING
e _A24141 cPa.1 ALPHA 123 j22

AZ4161 cPB2 ALPHA 123 124
A2414] CPCAV - ALPHA " 125 126

59



MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=O, FINS ONy ORBINC=D.0

"DEPENDENT VARIABLE VS INDEPENDENT VARIABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED ___VARIABLE _ _____VARIABLE_ BEGINNING s ENDING L
. H24 o CN_ MACH 127 127 . _.
ﬁzzgff cLM MACH 128 128
H24011 CAF MACH 129 129 -
H24021 cN MACH 130 130
_H24D2)1 CLM . MACH 131 131 _
H24021 CAF MACH 132 132

MSFc TWT 470 L ONGITUDINAL cHARACTERISTICS AT ALPHA®=0, FINS ONs ORBINCE=Z2eD

 DEPENDENT 'VARIABLE vS INDEPENDENT VARIABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
_PLOTTED__ VARIABLE . VARIABLE BEGINNING / ENDING __
. _H24031 EN . MACH. o .__.._ 133 133 .
H24031 CLM MACH 134 ]34
H24031% CAF MACH 135 135

MSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALPHAmD, FINS ONs ORBINCE=440

DEPENDENT VARIABLE vS INDEPENDENT VARIABLES

DATASETS DEPENDENT INDEPENDENT FLOT PAGE

3 _ _PLOTTED VARIABLE VARIABLE BEGINNING / ENDING
e H2404 CN —_MACH 134 136
. H2404} Ch MACH 137 137
H2404y CAF MACH 138 13g
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" MSFC TWT 470  LONSITUDINAL CHARACTERISTICS AT ALPHAaO, FINS OFF, ORBINCEO+O

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE

1

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED _ VARIABLE VARIABLE BEGINNING , ENDING
H240581 ___ CN MACH 139 : 139
H24051 cLM MACH 140 140
H2405} CAF MACH 141 141

L | \

MSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=O, FINS OFF, ORBINC==2,0

" DEPENDENT VARIABLE vS INDEPENDENT VARIABLE

DATASETS DEPENDENT I NDEPENDENT PLOT PAGE
PLOTTED __ _VARIABLE VARJABLE BEGINNING 7 ENDING
H2404h1 _ ___ CN MACH . 142 142
H2406} CLM MACH 143 143
- H24041 CAF MACH . 144 144

MSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALFHA=O, FINS OFF, ORBINCa=4.0

"DEPENDENT VARIABLE vS INDEPENDENT VARIABLE s

DATASETS ODEPENDENT INDEPENDENT PLOT PAGE

... PLOTYED _ VARIABLE VARIABLE BEGINNING s ENDING
e e _H2HO7Y ¢N : MACH 145 14%
H24071 CLM MACH 146 146
e HZ2407} CAF MACH 147 147
¥
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MSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=O, FINS ON: ORSINCS=1+05

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
_PLOTTED VARIABLE VARJABLE BEGINNING , ENDING
e . .M2808) " ‘CN MACH 148 : 148
H2408] clM MACH 149 149
. HZ4081 CAF MACH = 150 150

MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHAmO, FINS ONs HTAlLa=5s0

PEPENDENT VARJABLE vS [NDEPENDENT VARJABLE,

DATASETS DEPENDENT INDERENDENT PLOT PAGE
} PLOTTED VARIABLE VARIABLE BEGINNING , ENDING
e .. H2409]) CN MACH 151 I51
HZ4091 CLM MACH 152 52
H24091 CAF MACH 153 153

MSEC TWT 470 LONGITUDINAL cHARACTERISTICS AT ALPHA=D, WING AND FINS OFF

PEPENDENT VARIABLE v5 INDEPENDENT VARIABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
LPLOYTED VARIABLE VARJASLE BEGINNING / ENDING
e e H24101 cN __MACH 184 154
H24101 CLM MACH 155 155
H2410) CAF - MACH 156 156
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MSFC TWT 470

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE,

LONGITUDINAL CHARACTERISTICS AT ALPHA=O, WING OFF

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED _VARIABLE VARIABLE BEGINNING , ENDING
H24111 __ CN . MACH 157 157
H24111 CLM MACH 158 158
. H24111 CAF MACH 159 159
!
MSFC THT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA®D, CRUCIFORM FINSs PHIB®45S
DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,
DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED _ VARIABLE VARIABLE BEGINNING , ENDING
H24121 N MACH 140 140
H24121 cLM MACH 161 sl
. H2412] CAF MACH 162 162

MSFC TWT 47qn

£

LONGITUDINAL CHARACTERISTICS AT ALPHA=O, CRUCIFORM FINS, FHIBRO

DEPENCENT VARIABLE vs INDEPENDENY VARIABLE,

 DATASETS DEPENDENT INDEPENDENT ‘PLOT P
AGE
PLOTTED VARIABLE VARIABLE BEGINNING , ENDING
H2413) LN MACH 163 143
H2413] LM MACH 164 f%q
e H2H13] CAF MACH 165

|55

z
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WING INCIDENCE = 240

MSFC TWY 470  LONGITUDINAL CHARACTERISTICS AT ALPHA®O,
DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,
DATASETS DEPENDENT INDEPENDENT FLOT PAGE
__ PLOTTED  VARIABLE VARJABLE BEGINNING / ENDING
. SE— 1 RN D CN MACH 1éé X1
H24]14] clm MACH 167 167
H2414) CAF MACH 168 lsg
H
" MSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA®O, STRONGBACK OFF
- DEPENDENT VARIABLE vS InDEPENDENT VARIABLE,
a DATASETS DEPENDENT INDEPENDENT PLOT PAGE
o PLOTTED VARIABLE VARTABLE BEGINNING , ENDING
- HZ2u151 CN MACH 149 169
H24151 CLH MACH 170 170
o H2415] CAF MACH 171 171
WSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=O, WING SPOILERS
T DEPENDENT VARIABLE vS INDEPENDENT VARIABLES
DATASETS DEPENDENT INDEPENDENTY PLOT FAGE _
ELET?ED VARIABLE VARIABLE BEGINNING ;, ENDING
- . PL :
172
- HZ24i4} N MACH 172
H241481 Cli MACH 173 173
H24161 CAF MACH 174 174

6k



MSFC TWT 470  LONGITUDINAL BDERIVATIVES, FINS ON, ORBINC=0.0D
DEPENDENT VARIABLE vS INDEPENDENT VARIABLE.,
DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED _ VARIABLF VARIABLE
V24011 cN MACH 175
y24011  CLM ) MACH 176
V24021 cN MACH . 177
V24021 CLM MACH 178
T, ] .
MSFC TWT 470  LONGITUDINAL NRERIVATIVES, FINS ON, ODRBINCu=2,0
" DEPENDENT VARIABLE VS INDEPENDENT VARTABLE
DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTIED __ VARIABLE VARIABLE
V2403l CN MACH 179
V240331 .. cLM MacH _ 180
MSFC TWT 470 LONGITUDINAL DERIVATIVES, FINS ON, ORBINCEm=4,0
DEPENDENT VARIABLE vS INDEPENDENT VARIABLES
T 7T DATASET  DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED _ VARIABLE VARJABLE .
V24041 N MACH 181
V2404]) cLM MACH _ 182
MSFC THT 470  LONGITUDINAL OERIVATIVES, FINS OFF, ORBINCO40

DEFENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE

PLOTTED _ _VARIABLEF  _VARIABLE
V24051 cN MACH 183
V24051 . . CLM MACH 184
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1

MSFC TWT 470  (ONGITUDINAL OERIVATIVES, FINS OFF, DRBINCm~2+0

"DEFENDENT VARIABLE vS INDEPENDENT VARIABLE:

DATASET DEPENDENT INDEFENDENT PLOT PAGE
o PLOTTED VARIABLE VARIABLE
V24041 cN MACH 185
o V24841 chM MACH ] 186

WSFC TWT 470  LONGITUDINAL nDERIVATIVES, FINS OFF, ORBINCw=4s0

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASET ° DERENDENT INDEPENDENT PLOT PAGE
o PLOTTED VARTABLE YARIABLE
V24071 cN MACH ] 187

e el V24071 LLM MACH ) 188

MSFC THT 470  LONGITUDINAL DERIVATIVES, FINS ON, ORBINC==1.03

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE .

DATASET DEPENDENT IMDEPENDENT PLOT PAGE
PLOTTED vARIABLE VARIABLE

v24081 CN MACH 189
V24081 cLH MACH 130

uSFe THT 470  LONGITUDINAL pERIVATIVES, FINS ONy WTAIL®=5.0

DEPENDENT VARIABLE vS§S INDEPENDENT VARIABLE:

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PCOTTED VARIABLE VARJABLE

o V24091 CN MACH - 191
V24091 cly MACH 192

66


http:ORBINCs-1.O5

. . - \
MSFCc TWT 470 LONGITUDINAL pERIVATIVES, WING AND FINS OFF

DEPENDENT VARIABLE vS [NDEPENDENT VARIABLE

DATASET DEPENDENT INDEPENDENT PLOT PAGE
___PLOTTYED  VARIABLE VARIABLE
v24iol CN MACH 193
V24101l chM MACH 194

MSFC THT 470 LONGITUDINAL nERIVATIVES, WING OFF

"DEPENDENT VARIABLE vS INDEPENDENT VARIABLE

DATASET DEPENDENT INDEPENDENT ) PLOT PAGE

PLOTTED VARIABLE VARIABLE

va4lt CN MACH 195
. Yaall clM _ MACH 196

4

MSFC TWT 470 LONGITUDINAL DERIVATIVES, CRUCIFORM FINS, PHIBa=45

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE:

DATASET DEPENDENT INDEPENDENT PLOT PAGE
 PLOTTED  VARIABLE __ _VARIABLE
va4i2l CN MACH 197
V2412t cLbM  MACH L - 198

MSFC TWT 470  (ONGITUDINAL pERIVATIVES, CRUCIFORM FINSs FHIB®O

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE.,

DATASET DEPENDENT INDEPENDENT " PLOT PAGE

PLOTTED VARIABLE VARJABLE A

V24131 CN MACH 199
CVa2A13) cbM MACH  _ 200

67



MSFC TWT 470

DEPENDENT VARIABLE v5 INDEPENDEN? VARIABLES

LONGITUDINAL DERIVATIVES, WING INCIDENCE = 2,0

DATASETY DEPENDENT INDEPENDENT PLOT PAGE
R PLOTTED  VARIABLE ___VARIABLE )

V24141 CN MACH 201

V24341 CLM MACH 202

MSFC THT 470

LONGITUDINAL pERIVATIVES, STRONGBACK OFF

DEPENDENT VARIABLE vS INDEPENDENT VARJABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE

PLOTTED VARIABLE _YARJABLE

V24igi CN MACH 203
..... V2416 _ChLM MACH 204
MSFC TWT 470 LONGITUDINAL DERIVATIVES, WING SPOILERS

o a——

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE
 ___ PLOTTED  VARIABLE VARIABLE
V24161 N MACH 206
V2416] Clit _ MACH 206
MSFC TWY 470  LONGITUDINAL AERODYNAMIC CENTER, FINS ON, ORBINC®=0,0

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE:

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARIABLE _VARIABLE

vy24011 CLM/CN MACH 207
y24021 cbkM/cN MacH_ 208

68


http:ORBINCO.0O
mailto:3L_2ARA@L.E

MSFC TWT 470 L ONGITUDINAL AERODYNAMIC CENTER._FINS ONy ORBINC=~240

DEPENDENT VARTABLE vS INDEPENDENT VARIABLEt

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED_  VARIABLE _ _VARIABLE )
V24031 CLlMscn MACH 209

MSFC THT 470  LONGITUDINAL AERODYNAMIC CENTERs FINS ONy ORBINCS=4,0

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE:

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTYED ___VARIABLE ____YARI1ABLE
V2404 CLM/CN MACH 210

-MSFC WY 473 ) LONGITUDINAL AERODYNAMIC CENTERs FINS OFF, ORBINC=0,D

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTIED VARIABLE = VARIABLE -
V24051 CLM/TN MACH 211

MSFC TWT 470  LONGITUDINAL AERODYNAMIC CENTER: FINS OFF, ORBINCEmgzeD |

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED___VARIABLE K  _  _VARIABLE
V24041 CLM/CN MACH 212

MSFC TNT 470  LONGITUDINAL AERODYNAMIC CENTERs FINS OFF, ORBINC=~g¢D

DEPENDENT VARIABLE VS INDEPENDENT VARLABLE.,

DATASET DEPENDENT IMDEPENDENT T PLOT PAGE
i PLOYTED VARIABLE  _ VARIABLE

ya24071 CLM/CN MACH 213
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clM/sen

MACH .

MSFc THT 470

LONGITUDINAL AERODYNAMIC CENTER, WING

AND FINS OFF

DEPENDENT VARITABLE vS INDEPENDENT VARIABLE,

OATASET  DEPENDENT INDEPENDENT PLOT PAGE
 PLOTYED _ VARIABLE VARIABLE
vasint CLM/CN MACH 216
MSFC TWT 470 LONGITUDINAL AERODYNAMIC CENTER, WING OFF i
T DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,
DATASET  DEPENDENT INDEPENDENT PLOT PAGE
- PLOTTED  VARIABLF VARIABLE
vagil CLM/CH MACH 217

M

SFe TWT 470

DEPENDENT VARIABLE vS

INDEPENDENT VAR!IABLE,

"MSFC TWT 470 LONGITUDINAL AERODYNAMIC CENTER, FINS ONs ORBINC=~],05
DEPENDENT VARIABLE vS INDEPENDENT VARIAB E B
DATASET  DEPENDENT INDEPENDENT PLOT PAGE

L PLOTTED  VARIABLE VARIABLE
V24081 CLM/CN MACH 214

MSFC TWT 470 LONGITUDINAL AERODYNAMIC CENTER, FINS ON» HTAILm=t.D

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE, T
DATASET DEPENDENT INDEPENDENT
PLOTTED VARIABLE VAR ABLE PLOT PAGE
V2409 215

LONGITUDINAL aAEROpYNAMI¢ CENTER, cRUCIFORM FINS, PH[B=45

TO

DATASET DEPENDENT INDEPENDENT PLOT PAGE
_ PLOTTED VARIABLE VARIABLE
va2412! CLM/CN MACH 218



MSFC THTY

470  LONGITUDINAL AERODYNAMIC CENTERs CRUCIFORM FINS, PHIB=0

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

MSFC THNT

~

DEPENDENT VARIABLE yS INDEPENDENT VARIABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED . VARIABLE = VARIABLE P
Vaul3l CLM/CN MACH 219

470  LONGITUDINAL AERODYNAMIC CENTERs WING INCIDENCE ® 240

MSFC TWT

MSFC TWT

DATASET  DEPENDENT INDEPENDENT PLOT PAG
..PLOTTED _ VARIABLE = _ _VARIABLE : e
V24141 CLM/CN MACH 220

470  LONGITUDINAL AERODYNAMIC CENTERs STRONGBACK OFF

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLDTIED __VARIABLE ... VARIABLE
V2416l CLM/CN MACH 221

470 LONGITUDINAL AERODYNAMIC CENTERy WING. SPOTLERS

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASETY DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED_ _VARIABLE . VARIABLE

va4isl CLM/CN MACH 222

T1



HSFC TWT 470

MODEL BUILDuUP

et S

DEPENbENT VARIABLE vS INDEPENDENT JARIABLE. MULTIPLE pDATASETS

DATASETS PLOTTED:

e e e x24081 424101 X2411)1 . x24151
DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VARIABLE BEGINNING , ENDING
o cN ALPHA 223 223
DATASETS PLOTTED!? i
N B24D81 aZ4l11 B2415% o
DEPENDENT INDEPEFNDENT PLOT PaAGE
VARIABLE VARIABLE BEGINNING 7 ENDING
N ALPHA 224 226
DATASETS PLOTTED:
X24908]1 .  a241in1 X243141 X2415%
— DEPENDENT INDEPENDENT PLOT _PAGE
VARIABLE VARIABLE BEGINNING 7/ ENDING
T CLM ALPHA 227 227
DATASETS PLOTTED!
e e . 82408} a24111 . _B24154
— DEPENDENT INDEPENDENT PLOT PAGE e e
VARIABLE VARIABLE BEGINNING / ENDING
T cLY ALP HA 228 230
T DATASETS PLOTTED!
- — Xz4081% A2%1D1 _X24111 X24151 .
pEPENDENT INDEPENDENT PLOT PAGF
VARIaBLE VARIABLE BEGINNING /7 ENDING
a CAF T T ALPHA 23] 231
DATASETS PLOTTED:
© B2H081} B24111 B24}151
pEPENDENT INDEPENDENY PLOT _PAGE .. __. .
VARIABLE VARIABLE BEGINNING / ENDING
o CAF ALPHA 232 234

T2




MSFC TWT 470 MODEL BUYILDUP

DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS pLOTTED! -

X24n8y . .__A24191 X24111 X2415]
DEPENDENT NEPENDENT PLOT PAGE
VARIABLE VARIABLE BEGINNING s/ ENDING
cN CLM 235 235

DATASETS PLOTTED?
B2408) __ B241t) _ _B24151

- pEPENDENT pEPENDENT PLOT PAGE
VARIABLE VaARIABLE BEGINNING / ENDING
cN e 236 238

MSFC TWT 470 EFFECTS OF ORRITER ATTACHMENT ANGLE

"DEPENDENT VARIABLE vS INDEPENDENT VARIABLE, PARAMETRIC STuDY

DATAseTs PLOTTED: e
A249041 424031 _ A2402)1
. e —..DEPENDENT._ _ _INDEPENDENT PLOT PAGE -
VARTABLE VARIABLE BEGINNING , ENDING
7 N ALPRA 239 245
— . kWM __ALPHA 246 252
___D*IASETS PLOTTED . - N o
2407 424051 TA24081
DEPENDENT INDEPENDENT PLOT PAGE
— . .. NARIABLE. .. . ___VARIABLE __ _ BFGINNING / ENDING
e e EN ... .__ ALPHA 253 259
CLM ALPHA 26D 266

T3



MSFC TWT 470  EFFECTS OF ORBITER ATTACHMENT ANGLE

DEPENDENT VARIaBLE VS (DEPENDENT VARIABLE, PARAMETRIC STuDY

DATASETS PLOTTEDS

- A2404) A24031 A24021 .
core s e - DEPENDENT _ DEPE —PBLOT PAGE . S—
VARIABLE VARIABLE BEGINNING / ENDING
N CLM 267 273
DATASETS PLOTTED! N
— — A2407] A24041 A2405} .
e - DEPENDENT DEPEFNDENT PLOT PAGE
VARIABLE VaARIABLE _BEGINNING / ENDING
CN CLM 274 280

- PR

MSFC TWT 4709 EFFECTS OF HORIZONTAL TAIL INCIDENCE

" DEPENDENT VARIABLE vS INDEPENDENT VARIASBLE, PARAMETRIC STuUDY

DATASETS PLOTTED:

A2407%) £24081
- DEPENDENT INDEPENDENT PLOT PAGE S
VARIABLE VARTABLE BEGINNING , ENDING
i CN ALPHA 281 2a7
o cLy ALPHA 288 294
I CAF ALPHA 295 30}

Th



MSFC TWT 470 EFFECTS OF WORIZONTAL TAIL INCIDENCE

" DEPENDENT VARIABLE VS DEPENDENT VARIABLE, PARAMETRIc STUDY

DATASETS PLOTTeD!
e - ARH0FL L2408

—wn v DEPENDENY. .. . ...DEPENDENT PLOT PAGE :
VARIABLE VARIABLE BEGINNING , ENDING
o eN Ly 302 308

MSFC TWT 470  HORIZONTAL YArL EFFECTIVENESS

DEPENDENTY VARIABLE vS INDEPENDENT VARIABLE.:

DATASETS DEPENDENT INDERPENDENT PLOT PAGE

PLOTTED . VARIABLE . _VARIABLE =~ BFEGINNING / ENDING
P240B81. . CNJIHO ... .. .. MACH abg 309
Pz24081 CMIHO MACH . 310 3io

(£



MSFC TWT 470

EFFECTS OF ORBITER wING PARAMETERS

DEPENDENT VARIABLE VS INDEPENDENT VARIABLEs MULTIPLE DATASETS

DATASETS PLOTTED!?

] _.._Da4p8) N24161
s DEPENDENMTY INDEPENDENT PLOT PAGE
VARIABLE VARIABLE BEGINNING s ENDING
S e ALPHA 311 312
T DATASETS PLOTTeD: -
N E2408} F2414%  E2411} E24161 -
e e DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE YARIABLE BEGINNING / ENDING
T cN T ALPHA 313 als
T T DATASETS PLOTTFDS T o
) F2408} F24346]
—oo ... DEPENDENT  _ _INDEPENDENTY PLOT PAGF

— 7 VARIABLE VARIABLE BEGINNING / ENPING
T cn B T ALPHA Ilé 3le
T DATASETS PLOTTED:
i G2408 1 6249141 624111 G2416]) .
- e DEPENDENT_ _ __ INDEPENDENT PLOT PAGE -
VARIABLE VARIABLE BEGINNING / ENDING
T CN ALPHA 317 317
T DATASETS PLOTTED: o I
] _ S2408] 524141 L L L
_ DEPENDENT {NDEPENDENT PLOT PAGE
VARI:ABLE VARIABLE seGINNING / ENDING
o CN TALPHA 318 3l8 )
) DATASETS PLOTTFD: T -
—— D2408: D24161
i . DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VARIABLE BEGINNING /7 ENDING
CLM ALPHA 319 320

i
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MSFC TWT 470 EFFECTS OF ORRITER WING PARAMETERS

DEPENDENT VARIABLE vS INDEPENDENT VARIABLEs MULTIPLE DATASETS

DATASETS PLOTTFD?
.. E24081 . E2434y ... _E24111% E24161

. _DEPENDENT.... . INDEPENDENT _ __ ___PLOT PAGE _ .
VARIABLE VARIABLE BEGINNING , ENDING
) Ly ALPHA 32] 323

DATASETS PLOTTEDS
o ... F24081. _ _g24181. ...

,',_n__, DEPENDENT JNDEPENDENT BLOT PAGE
VARIABLE VARILABLE BEGINNING , ENDING
T T ewm T T T  alpHa 324 324
T T oATASETS pLoTTeD:
R G24G8] g24141 G24il1 G2416]
i oweeee.  DEPENDENT .. _ _JNDEPENDENY.
VARIABLE VARIABLE BEGINNING 7 ENDING
- e am— ——— e i - — e e
CLM ALPHA 3258 325
DATASETS PLOTTED!
.. 324081 S24160 ...
e it e DEPENDENTY. . . _INDEPENDENY ._. PLOT PAGE
VARIABRLE VARIABLE BEGINNING / ENDING
T CLM ALPHA 326 326

7



MSFC TWT 470 EFFECTS OF ORBITER WING PARAMETERS 7 7~

DEPENDENT VARIABLE vS DEPENDENT VARIABLE, MULTIPLE DATASETS.

DATASETS PLOYTED?

e D24p8) N2416]) L
e DEPENDENT.  _DEPENDENT PLOT PAGE . __
VARIABLE VARIABLE BEGINNING 7 ENDING
CN CLM 327 328
DATASETS PLOTTED:
o Ez408] F24914t° - E24111 E2416]1 —
- I DEPENDENT DEPENDENT PLOT PAGE
VARIABLE VARIARLE REGINNING / ENDING
T CN T M 329 33
DATASEYS PLOTTED!
e e F24081 E24141
— ..__H‘_____o.ﬁaﬁuuaul__ - __DEPENDENT . PLOT PAGE
VARIABLE VARIABLE BEGINNING / ENDING
B cN eLm 332 332

DATASETS PLOTTED:?
G24081_ _  g249t4) _ __ G24111_ G24)16] -

. ] __ _ pEPENDENT_ . . _DEPENDENT ___ _ PLOT PAGE _
VARIxBLE VARIABLE BEGINNING / ENDING
CN ) CLM 333 333
- DATASETS PLOTTED: ,
e $2408) 524161 _ . ’ ——
DEPENDENT nEPENDENT PLOT PAGE.
VaRIaBLE YaR1asLE REGINNING / ENDING
i T CN T T T e T 334 334

78



MSFC TWT 470 EFFECTS OF FIN ORIENTATION

DEPENDENT VARIAaLE vS INDEPENDENT VARIABLE. MULTIPLE DATASETS

DATASETS PLOTTED!
e Y24081  a24123 . A2413,

- e DEPENDENT INDEPENDENTY PLOT PAGE
VARIABLE VARTABLE BEGINNING s ENDING
T N ALPHA 335 338

clu ALPHA 3219 kL ¥

MSFC TWT 470 LATERAL‘DIRECTIONnL CHARACTERIST!CS, BASIC CONFIGURATION

DEPENDENT "VARIABLE vS INDEPENDENT VARIABLE,

DATASETS ODEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARIABLE VARIABLE BEGINNING / ENDING
A4QB2 _ .. €Y. .. BETA - 343 344
A24082 CYN BETA 345 345
- AZ24082 CBL . BETA 347 348

MSFC TWT 470 LATERAL~DIRECTIONAL CHARACTERISTICS, CRUCIFORM FINS, PHIB&OD"

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE,

DATASETS DEPENDENT INDEPENDENT PLOT PAGE T
_PLOTYED _ VARIABLE VARIABLE BEGINNING s ENDING s
28132 Y . ___BETA 349 349
J24132 CYN BETA * 350 350
} J24132 CBL BETA .35} 351
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WSFC TWT 470 OIRECTIONAL STABILITY, BASIC CONFIGURATION

DEPENDENT VARIABLE VS DEPENDENT VARIABLEs (FSDVAR)

SUES T AW el B
. —aA26082 | €Y . . CYN 152 353
MSFC TWT 470  DIRECTIONAL STABILITY, CRUCIFORM FINS, PHig=O )
" DEPENDENT VARIABLE VS DEPENDENT VARIABLEs (FSDVAR)
DATASETS DEPENDENT DEPENDENT " PLOT PAGE
PLOTTED _ VARIABLE VARIABLE BEGINNING s ENDING
424132 cY __CYN _354 354

-

MSFC TWT 470 LATERAL DIRECTIONAL CHARACTERISTICS, BASIC CONF]GURATION

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, {(FSALFA)

DATASETS DEPENDENT - INDEPENDENT - PLOT PAGE

PLOYTED  VARIABLE . _ __VARJABLE AFGINNING / ENDING

_A248082 . CcPmpi1 ..—_.BETA _ . 3% . 3%& ...
A24082 CPB2 RETA " 357 3se
A24082 CPcaAv BETA 359 340
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MSFC TWT 470 LATERAL=DIRECTIONAL CHARACTERISTICS, CRUCIFORM FINS, PHIBaO

_dEPENDENT VARIABLE VS INDEPENDENT VARIABLE X

*

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARIABLE VARIABLE , BEGINNING s ENDING
e nl28)32 cfej BETA 36} 361 L
J24132 LPp2 BETA 362 362
- J24332 LPCAV BETA . 363 363

MSFC THT 470  LATERAL=DIRECTIONAL DERIVATIVES, BASIC CONFIGURATION

DEPENDENT VARIABLE VS [NDEPENDENT VARIABLE,

DATASET DEPENDENT - INDEPENDENT PLOT PAGE
_ PLOTTED VARIABLE VARIABLE
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MSFC TWT 470 LATERAL=DIRECTIONAL DERIVATIVES, CRUCIFORM FINS, PHIB=0
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DATASET DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARIABLE VARIABLE
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MSFC TWT 470 EFFECTS OF Flun ORIENTATION ON LATERAL-DIRECT{ONAL CHARACTERiSTiCS
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A2%132 _ _a24p82__ —_ S
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MSFC THT 470 LONGITUDINAL CHARACTERISTICS, FINS ON, ORBINC=0.0

RN . - L

[ N " I
i \§ N> k‘\ R
;h \\\%@@ : S /9\\ N
: \S\L\&f _ SN \ N

-3

| BN z

|
/zf
Pz
//
[
e

PITCHING MOMENT COEFFICIENT,

-3 "_'5(9
-4
-5
4 1 roia L I 1 P I | Loi i it i 31 L1 1 [N L L.t i.4 3 L1} 111 [ | Lol t I | 2 '..l_—l.“.l....l._-
~38 -32 ~-10 -3 -8 - 4 -2 1] a G 0 o 4] 2 4 [ 8 10 12 14
ANGLE OF ATTACK, ALPHA. DEGREES
SYMBOL  HACH FARAMETRIC VALUES REFERENCE INFORMATION
o 0.9006 BETA - g.o07p ORBINC 8.000 REFs 1.3960 5@.IN.
4.000  HTA[L 0.909 REFL 1.3330 IRCHES
O 1.002  WHGING ! REFB 1.3330 TNCHES
o 1.103 FHIS a.0a0 . XHRP 5.2640 INCHES
h 1,337 YHRE 0.0a09 IHCHES
ZMRP o,0000 INCHES
D 1.403 SCALE 8.3366 PERCNT
B 1,984 paTA MIST. CODE HA

TWT470 S-IC/GAC ORBITER BF10OWHVS NC TRIP STRIP (J240113 28 JAN 71 PAGE 2



MSEC TWT 470 LONGITUDINAL CHARACTERISTICS, FINS ON. ORBINC=0.0

L LU LI T Lt | T LA et T T i sl it wiekd B Bonl mnd ol Shat Anle mir
3 ! ]

»

C ) ‘ . : A

1.0 : ta;ﬁ/M//ﬂ%\o 1
E I e o] ]

=TT

™1 &
i

FOREBUDY AX1AL FORCE COEFFICIENT,
' d{J

LI

L
0.2
L A
D,
] -
L
8,0 [ TS BN bl .} L2 2 LIl 1t 2 P T S ) ot 1 1.1 1 W B | | S T T | B W R T | L1 i Ll L
‘~14 -22 -0 -8 -8B -4 -2 [ 2 4 6 - -] 10 t2 14
ANGLE OF ATTACK. ALPHA. DEGREES
STHBOL  MACH FARAMETRIC YALULS ) _REFERENCE INFORMATION
o a.s00 BETA - .00 GRBINC. a.a60 . REFS 1.35868 sQ.IN,
1.90 WHEINC 4,000 HTATL D663 - REFL 1.3330 INCHES
a £ PR T REFB 1.3330 INCHES
N 1.103 PHIE 80 ) XHRP 5.2640 INGHES
A 1.197 YHRP o.o0o06 INCHES
& 1,884 . ZHRF o.oo00 INCHES
o 1.084 DATA MIST. CODE 4 SCALE G.3366 PERCHT

THT470 S-1C/GAC ORBITER BFI10WHVS N3 TRIP STRIP (J24011) 29 JAN 7t PAGE 3



155

THT 470

LONGITUBINAL. CHARACTERISTICS, FINS

O, ORBINC=0. 0

6 [ T ) i | i TFT T 17 T T 171 7T TtT ] T 77 (a | T T T T T 17 F—'-’_""l_'—""‘" T—r‘r'r}
: v ]
. i L / //e/ / b
i b //{ / P i
1 N AN VoA
: yerove
- ‘ 7 | ]
5 | ;:’ M // ]
. ak /“ y. n./ ]
o L0 oy ) }a/z ]
Le. u 7/ j;/ .
[ i
£ I: / . .
S P / / .
S. Lt . o A f’;{/{ﬂ/g/ *
2 | /?/ . *’;/ 1 E
E b ve / 9// Vv, 1
“ / /| /// / d :
| ,/)5/ cﬁijgf// :
- / / /{.’ﬁ, .
J - @/ /}(// R/ :
s _;z' -m. la‘ -s”-l-a";zl lo' ‘l:iulr»”'n'“m'l o_L“zA“.sLulehLa”'m' ‘:z“u
ANGLE 0OF ATTACK, ALPHA., DEGREES
SYHAOL HACH FARAMETRIC VALUES REFERENCE TNFORMATION
Q 0.803 BETA ' - 0.090  ORBIMC 0.000 REFS 1.3960 $G.IN,
a 1.0u1 HHGIHC 4.00% HFAIL o.e07 gsilé ::g;g ::g:g:
& 1,101 FHIB o.080 XHMRP 5.2640 INCHES
A t.202 YMRE o.pona INCHES
. ger  o.0es  phces
[nY 1.983 DATA HIST. CODE 54 .
TWT470 S-IC/GAC ORBITER BF10OWHYS FINS ON {J24021) 29 JAN 71 PAGE 4



a T T Bt | T 1T T -~ LI LR } =TT ™1t T T it S | T It T 14 r-r'r'r"r"r*'r*:-f-r}
.F ~= :
i 1
L n 4
4 =S E\ \\:\ r
3 - \-\i \ \\‘\ ]
= LC r&\ AN ]
Tt \\\&§:i \\N\;:\\m\ ]
e I o ;;fﬁ s, ]
= Sy =) . -~ N ] '
!t z | -4 ‘&G‘\G__._.-———l ]
5k S\B‘ et BT ]
e N g M L i
u o
wl ‘ol N 7
] L N ‘\ A
T \X\\ _ “&q§m:>¥kﬁnﬂ 1
. AN i S v = P
= » \ L
-2 B - N
) L +
= | ' \ ¥ i
5 .t 1w }
— -3 —
» L i
i .
-3"" 1.t PR TS |‘44 MY PN S PR [ TR EN I 1 CRE | R PRI I W 3 PE i EI Y ||_|_1
Zta w12 =18 =8 =8 =4 = 2 o a 0 [} a 0 ) 4 6 8 10 e 14
ANGLE OF ATTACK, ALPHA. DEGREES
HBOL  MACH FARAHMETRIC VALUES , REFERENCE INFORMATION ,
o 6,905 . BETA - p.oso CRBINC 8. 060 REFS 1.3960 5@.IN.
o 1,001 WHG THE 4.000 HTAIL 0,000 * REFL 1.3330 INCHES
o e ms oo 7 S
A 1,20z YNRF 06,0000 INCHES
5 i+l axa B ) IHRP a,8000 INCHES
5 1,965  DATA HISY. CODE  #4A SCALE v.3368 PERCHT
WT470 S-1C/GAC ORBITER BF10WHYS FINS ON (J24021) PAGE 2

MSEC TWT 470

L@NGITUDINAL CHARACTERISTICS, FINS ONs» GRBINC=0,0

29 JAN 71




HSFC TWT 470 1 GNGITUDINAL CHARACTERISUCS: FINS ON, GRBINC=0.0.

LI bt | L e 3 1 1 T 17 T ™71 P N T | T 7T TT T LI | L Ml Bt L il 3
C : 1
B Y 4
3 i 3
4 : 1
1.2 trl - j
1.1 P - A i _—
3 _-—_Vu— -l
- ‘ ﬁ;:%:.—&—-—-%: | e el o ]
; : Lo h ] gl | :
* o
1.0 M Py i
e - u:%&é%" e ]
&) 1 & | /6'/ 1
© e S P o B— ]
E : /Q’./ - = 557 L= S B 2 4
8 G.8 e/’ ——rrnnf
S =il :
L - ] .
[5] i
8] n.r N " =~
Y . E/
r - Le—S— = 2
& o.f e —f= —y .
L r i
2 r S ]
= 0.5
—
x C € —— 4
- |
>.. -
0o 0.4
® i
m
"
jadd
[ o.3
L - ]
L ]
0.2 .
o.s ]
]
3 : . ]
PRI | P B dad L P ) PI | [ B 1.5 .t ¢ | S ) T A N [ | i1 1 (T | PR B §
0.0, 4 -1z ) -9 -6 -4 -z 0 z 4 .6 P ) 12 14
ANGLE @GF ATTACK., ALPHA. DEGREES
SYNBOL  HACH FARAMETRIC YALUES REFEREMCE INFORMATION
Q v.903 BETA - B.090  ORBINC 0,000 RE!;S 1.3560 Sa.IN,
. REFL 1.3330 INCHES
o 1.901 WG INC 4.600 HTAIL 0,600 REFB 1.3338 INCHES
¢ 1.103 RIS 0.909 XMRP 5.2640 INCHES
4 1.202 YHRE 0.0000 INCHES
. ZHRP G.oo0o00 INCHES
& $.455 A .- SCALE 0.3356 FERCNT
[a 5,963 DATA HISY. CODE ®A

TWT470 S-1C/GAC ORBITER BF10WHVS FINS ON (J24021) 29 JAN 71 PAGE B
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LONGITUDINAL CHARACTERISTICS, FINS ON, ORBINC=-2.0
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LOLTUDINAL CHIRICTERISTICS, CRUCIFGRY FINS, PHIB-A5
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HSFC THT 470  LINGITUDINAL CHARACTERISTICS, CRUCIFORM FINS, PHIB=45.
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MSFC THT 470  LONGITUDINAL CHARACTERISTICS, CRUCIFORM FINS; PHiB=0
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MOFC THT 470

LONGITUDINAL CHARACTERISTICS. CRUCIFORM FINS. PHIB=0
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THT470 S-1C/GAC ORBITER BF10WHVS FINS ON (J24041) 29 JAN 71 PAGE 38

MSFC THT 470

LONGITUDINAL STABILITY,. FINS ON. ORBI

NE=-4, 0




MGFC THT 470  LONGITUDINAL STABILITY, FINS OFF, GRBINC= 0 0
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[} 5 4 3 4 1 o o, 4] 4] o o -1 - -3 -4 -3 - 8 -7 - 8
PITCHING MOMENT COEFFICIENT. CLM .
SYHBOL  HACH PARANETRIC VALUES . . REFERENCE INFORHATION
o o.83% BETA - p.050 ORBINC 0.008 REFS . 1.3360 $Q.IN.
a. WHGIN 4,000 HTA 5.000 . REFL 1.3330 INCHES
o 293 WG LNC a fa . REF8- 1.3330 INCHES
d 1.104 fnlE -g00 XNRP . 5.2640 INCHE S
A 1,202 . YHRP C.0D00 INCHES
N 1.4587 IMKRF 0,ce00 INCHES
- D'
D 1.951 pATA HIST. CODE A SCALE | 3368 PERCHNT

THT470 S-1C/GAC ORBITER BOWHVS FINS OFF (J24051) 28 JAN 71 PAGE 59



MSFC THT 470 LONGITUDINAL STABILITY, FINS OFF; ORBINC=-2,0 -
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NORMAL FORCE COEFFICIENT,
in]
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//;r
v

N o
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> - N s
- . P') R
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L i
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-5"”‘ TR 1 IR L Eir 110 2.l i i ] LI 1 lat [ | 11 3.l 11 3t it [y Il 1t LA 1y T L l!lLllr-‘
[ 5 4 3 2 1 -a o a o o o] -2 -2 -.3 - 4 -5 - & -7 -8
PITCHING MOMENT COEFFICIENT, CLM
SYHBOL MACH FARAMETRIC VALUES ‘REFERENCE INFORMAYTION
jai g.94as BETA - 0,080 ORBINC - 2,098 . REFS 1.3960 S5Q.IN. .
D.9594 WHGIN 4.000 HTALIL 0,000 * REFL 1,3330 INCHES
o P tHe o o REFB 1.3330 INCHES .
L] 1,200 HI1EB .0g IXHRP 5.2640 FNCHES
A 1,203 THRF g.oeop INCHES
A 1.452 ZMRF o.ug0g INCHES
SCALE 80,3366 PERCHN
(Y 1.580 DATA HIST. CODE *A B 336 E T

TWT470 S-1C/GAC ORBITER BOWHVS FINS OFF (J24081) 23 JAN 71 PAGE 60



MSFC TWT 470 LONGITUDINAL STABILITY.-FINS OFF, ORBINC=-4.0
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PITCHING MOMENT COEFFICIENT, CLM
IYMBOL  RACH FARSMETRIC VALUES , REFERENCE INFORMATION
o 0,950 BETA - O.040 CRBIMC -~ 4,000 . REFS 1.3960 5a. 1N,
m] 0,597 WHGINC 4,000 HTAIL p.090g REFL 1.3330 INCHES*
. PHIB 0. 000 REFB 1.3330 INCHES
< 3.1 . XMRE - 5.2640 INCHES
A 1.193 YHRP ¢,0000 INCHES
S e . - A
fa 31,952 DATA HIST. CODE *A -3368 ERCNT

TWT470 S-IC/GAC ORBITER BOWHVS FINS OFF (J24071) 29 JAN 71 . PAGE 61 .-



MSFC TWT 470 LONGITUDINAL STABILITY. FINS ON,. GRBINC=-1.05.
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o 5 8 s 2 1 7 o o 0 -3 -2 -3 -4 -5 - -7 -8
PITCHING MOMENT COEFFICIENT. CLM
SYMIOL HACH FARAMETRIC VALUES REFEREMCE INFORMATICN

o G.539 BETA - 0,650  ORBINC - 1,050 REFS 1,3988 Sa.IN.
o, WHE IMC 4.000 HTAIL 0.og0 REFL 1.3330 INCHES

g 895 [} 0. Doo REFB 1.3330 INCHES
[+3 0.997 FHIB .00 XHRP 5.2640 INCHES
A 1.09% YHRF 0.0000 INCHES
‘ ZNRP o.0o000 INCHES

SCALE 0.3366 FERCHT

REFEREHCE FILE

TWT470 S-1C/GAC ORBITER BFI10WHVS BASIC (A24081) 26 JAN 71 PAGE 82


http:ORBINC=-I.05

MSFC THWT 470

LONGITUDINAL STABIL ITY, FINS ON. ORBINC=-1.05
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-3 A
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_na £ .0 & 1 s Lol.t 6 I - 3 L —I 1.l z oL i1 ! P ﬂ L.dll ) D'l AL u F | o It i j.l L [jt l‘z 144 I-a’ 11 1 !-4 I ) '_5 i.) 1 l“s | ‘!-? .41 ]-s i
PITCHING MOMENT COEFFICIENT. CLM
STHAOL  MACH FARAMETRIC VALUES ; REFERENCE INFORHATION
0 1.15% BETA - 0,050 ORSINC - 1.050 REFS 1.3360 S¢.IN.
a 1.303 WNG INC 4.0958 HTAIL 0.60o :E:'é :::g:g ::g:::
o] 1.458 PHIB a.40go0 XMRE 5.2640 INCHES
A 1.96¢ YHRF o,0000 INCHES
. . INRF 0.0000 INCHES
SCALE 0.3366 PERCHT
REFERENCE FILE . p -
~ . . i
TWYT470 S-1C/GAC ORBITER BFI0OWHVS BASIC (A240812 26 JAN 71 PAGE 63 -


http:PITCHI.NG
http:ORBINC=-I.05

MSFC TWT 470 LONGITUDINAL STABILITY. FINS ON, HTAIL=-5,0
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PITCHING MOMENT COEFFICIENT, CLM
STHROL  HACH FARAHETRIC VALUES REFERENCE INFORMATION
[a) 0.893 BETA - n.oz20 ORBINC =~ 1,050 REFS 1.39E6 Sa.IN.
o. MGIHC 4,000 HTAIL ~ 5,000 REFL 1.3330 INCHES
o w93 i o8 REFB 1.3330 INCHES
o 1.083 PHIS o. . XMRF 5,2640 - INCHES
a 1.139 YHRF 0.0000 INCHES
o 1,854 ZMRF o.0060 INCHES
] 0.3366
[ 1,962 DATA MEST. CODE A CALE 3 FERCNT

THWT470 S-1C/CGAC ORBITER BFIOWHVS BASIC (J24081) 29 JAN 71 PAGE 64



MSFC THT 470 LONGITUDINAL STABILITY, WING AND FINS OFF
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PITCHING MOMENT COEFFICIENT, CLM
SYHBOL HACH PARAHETRIC VALUES REFERENCE INFORMATION
&) 0,955 BETA - 0,100 CRBINC - 1.4955 REFS §.3260 Se.IN.
HTAIL 5.990  FHIB o.oca REFL. 1.3330 THCHES
REFB 1.3330 INCHES
XNRP 5.2640 INCHES
YMRF 0.0000 INCHES
IHRP o.o0000 INCHES
REFERENCE FILE SCALE 0.3386 FERCNT
TWT470 S-1C/GAC ORBITER BOHVS WING,FINS OFF (A24101) 26 JAN 71 PAGE 65



MSFC THT 470 LONGITUDINAL STABILITY, WING OFF
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6 s P 3 2 1 o [} N o -1 -2 -5 -4 -5 -& -7 -8
PITCHING MOMENT COEFFICIENT. CLM
STYHAOL RACH PARAHMETRIC VALUES REFERENCE INFORMATION
0 0.993 BETA - 0,100  ORBINC -~ 1,050 . REFS 1.3960 sa.IN.
.10z T FHIB 0,050 REFL 1.3339 INCHES
0 1.302 HTATL ogg ! REFB 1,3330 INCHES
& 1,198 XMRP 5.2648 INCHES
A 1,439 YHRP 0.0088 INCHES
ZMRP 0.0000 INCHES
SCALE 0.3366 PERCNT

REFERENCE FILE

TWT470 S-IC/CAC ORBITER BFIOHVS WING OFF (A24111) 28 JAN 71 PAGE b6
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MSFC THWT 470  LONGITUDINAL STABILITY, CRUCIFORM FINS, PH1B=0
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PITCHING MOMENT COEFFICIENT. CLM
SYRBOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
o a.9sr  SETA - ©9.060  ORBINC =~ 1,050 .REFS 1.3960 SG.IN.
REFL 1.3330 INCHES
. .088  HTALL .000

0 1.198  WHGINC 4 i REFE 1.3330 INCHES
o 1.303 Puim 0.008 XHRP 5.p640 INCHE S
A t.859 YHRP 8.0008 INCHES
ZHRF 0.0000 INCHES

=» SCALE 0.3366 FERCHNT

REFERENCE FILE

TWT470 S~IC/GAC BRBITER BF20WHVS PHIB = 0 (A241313 26 JAN 71  PAGE 68
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MSFC TWT- 470

LGNGITUDINAL STABILITY, HING INCIDENCE = 2 0
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PITCHING MOGMENT COEFFICIENT, CLM
HACH FARAHETRIC VALUES REFERENCE INFORHAT!ON

1.001 BETA ‘- @.090 ORBINC = 1.050 REFS 1.3960 sa.1N,
1.091 KNGINC 2,000 HTATL +0,009 :gls- ;;g:g i:g:i:
t.20z  FHIB ©. 800 XNRF 5.2640 INCHE S
1,452 YHRP 4,0000 INCHES
- ‘' ZMRP 0.0000 INCHES
REFERENCE FILE SCALE 0,3366 PERCNT

TWT470 S-JC/GAC ORBITER BFI10OWHYS WING INC=2.0 -(A24141) PAGE 69

26 JAN 71



MSFC_THT 470 LONGITUDINAL STABILITY, STRONGBACK OFF

6 LR L LI L LI I 1 T T TT TTrrr TTr1 7T T FFT TT T F 11T LI I LIRS rra-T —rrTr T 11T rrrrT [ T r IT]
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% 3 P 3 2- 1 o o o o -t -2 -3 -4 -5 . -8 <7 -a.
PITCHING MOMENT COEFFICIENT,. CLM
MEOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
o 1.002 BETA - 0.058  ORBINC - 1.050 REFS 1,3560 S0.IN.
5. . REFL 1.33350 INCHES
in} 1.099 WHGINC 4.000  HTAIL a5 REFB 1.3330 INCHES
[ 1.266 PH1B 0.040 XMRP 5.2640 INCHES
fal $.460 YHMRP 0.0000 INCHES
ZMRP o.c000 INCHES
SCALE 0.3366 FERCHT

REFEREHCE FILE

WT470 S-1C/GAC ORBITER BFIOWHV STRONGBACK OFF (A24151) 26 JAN 71 PAGE 70



CN

-3

-2

NORMAL FORCE COEFFICIENT.
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MSFC THT 470

LLBNGITUDINAL STABILITY, WING SPOILERS
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) PITCHING MOMENT COEFFICIENT. CLM
HACH FARANETRIC VALUES REFERENCE INFORMATION
a.52% BETA - 0.ds59 QRBINC ~ 1,950 REFS 1,3960 §Q.10IN.
G meme oo i oo e iy e
0.828  FHIB o.9ag INRP 5.2640 INCHES
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MSEC THT 470 - LONGITUDINAL CHARACTERISTICS. FINS ON. GRBINC=0.0
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A 3.202 / YMRF 0,06800 INCHES
s IKRP 0.a000 INCHES
5 i.458 SCALE 0.3366 FERCHT
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o 1.956  DATA HIST, CODE 44 ScaLE B.3368 FERCHT
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MSFC TWT 470 LONGITUDINAL CHARACTERISTICS, FINS ON, ORBING=-2.0
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LONGITUDINAL CHARACTERISTICS, FINS ON; ORBINC=-2, 0.
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470

LONGITUDINAL CHARACTERISTICS, FINS ON, ORBINC=-1.05
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o] a.539 BETA - o.,050 ORBINC - 1.050 REFS 1.3950 56._IN,
0 a,853 WNGINC ‘4,000 HTAIL o,.0640 REFL $.3330 INCHES
REFH 1.3330 INCHES
& g.997 PHIB G.008 XHRP 5.2840 INCHES
f 3.095 YHRP 0.0000 INCHES
ZHRF g.oooo INCHES
E 6.3 PERCM
REFERENLZE FILE scat 386 ERChT
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LONGITUDINAL CHARACTERISTICS. FINS ON. ORBINC=-1.03
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fo] 1.195 BETA - o©.030 ORBINC - 1,054 REFS 1.3960 S&.IN.
REFL 1.3330 INCHES
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. IHC 4.000 HTAIL o.050 REFL 1.33380 INCHES
(=} 0.893 WHG i REFB 1.3330 INCHES
< o.527 PHIB -840 XNRE 5.2640 INCHES
A 1,.G35 YHRF o,0000 INCHES
ZMRF" 0.ppoa IHCRES
SCALE G.3366 - FERCNT
REFEREMNCE FILE . i
(A24081) 268 JAN 71 ‘PAGE 98

LENGITUDINAL CHARACTERISTICS. FINS OM.. ORBINC=-1.0

THT470 S-IC/GAC ORBITER BFI10WHVS BASIC


http:ORBINC=-I.05

NSFC THT 470

LUNGITUDINAL _CHARACTERISTICS, FINS® ON. URBINC——I 05

SETPATTITT P Y
I 1 1
L i b
L { M
0.0 } I
- 1 :
B.0 [ 1
o -
D.a - & N s i, -
N k
0.0 —]
-a. | .
- & 2 - & © ® ]
-u.e - ]
~B.3 L = =L - £ & q
> - 1
- L ]
(6..) 5 A
~0.4
© r ,_.—'—18-#‘—“"’3"‘_?\9‘ &t & | o -
-0,5 : ]
-D.8 N
- ]
-0.7
L ]
C 3
~0.8
: :
-0.9 — _-I"
1 -
-t.0 } ]
o 1
1.t F ]
1t | S J__‘:
1B, 10 ta
ANGLE OF ATTACK.,
SYMBOL HMALH FARAMEYRIC VALUES REFERENCE INFORMATION
o 1.158 1.3%60 SG.IN,
[m] 1,302 1.3330 INCHES
5 1,3330 INCHES
o 1,456 5.2640 INCHES
b 1.987 a.nooo INCHES
0.0060 INCHES
REFERENCE FILE D.3356 PERCNT
TWT470 S~1C/GAC ORBITER BF10WHVS 26" JAN 71 93
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http:ORBINC=-I.05

HSFC THT 470

LONGITUDINAL -CHARACTERISTICS, FINS ONs HTAIL=-5,0

AN O] T F T L N At I B i | T T T 11 ™7 T T T 7 T T Tt et e rer 1
N ; 3
- | 3
0.0 - na
o ! 3
0.o : N R
o ~
y - 3
et 1% - B BB~ B~ B S o o & -
0,0 —
a ) 1
0,0 . B b, M [N B N Y N . N :
0.0 ' 7
. - . _
~Q.1 [ A 7 A P, A . I oy e -
5 Lr— o A
o.2 k — — et NP, & S f—"] s
-o, & £
: 4 ]
pany - -
& 0.3 3 = a & y
-0. &
= _a -
J C el—-1e—| - r_#ErA,.,—E#*”"*’ ]
N A . S & b
~D.4
-0.5 | :
-n.8 | -
~0.7 [ N
-0.0 .
: " :
“D.2 T = i
T Z
-1.0 F .
-2.2 [ -]
1.2 ST ] Lot i1 L1 PR Lot PO ) 'R 3 A B L3 o1y 1 i 4t i a3
*R10 -1z -10 ~ 8 -0 -4 -2 [ 2 4 [ 8 18 17 14
ANGLE OF ATTACK., ALPHA. DEGREES
SYMBOL  HACH FARAKETRIC YALUES REFERENCE INFORMATION
fe] 0.493 BETA - 0,020 CRBINC =~ 1,050 REFS 1.3960 54.1N.
. 4.080 HTAIL - 5.600 REFL 1.3330 INCHES
a D.$55 wWHGINC REFB 1.3330 INCHE S
> 1.093 PHIE p.e00 XHRP . 5.2640 INCHES
A 1,199 YHRF 48,0000 INCHMES
- ZMRE o.o0000 INCHES
[\ 1,454 SCALE 0.3366 PERCNT
[ 1.861 DATA HIST. CODE A
(J24091) 29 JAN 71 PAGE 100

TWT470 S-IC/GAC ORBITER BF10WHVS BASIC



HSFC THT 470  LONGITUDINAL CHARACTERISTICS, FINS ON. HTAIL=-3,0

T T T ] T T T T T T T 1 L L LI | T L T T T T T T T T T ¥ T T T T F T ¥ T T I j
L % .i
] -
- : :
6.0 e &
f= ]
2 | 1
N ]
8,0 P— e e -~
6.0 | £ By By e P e s, 5 R
0.0 | .
0.0 - B LY B B I S b S b, 4
o ' ]
.8 [~ ]
-o.1 [ Do o 4 M‘_ _—y R X y ry - X
3 T T~ e o ]
o " N ]
“B.z [ — = A s Ca ] n
o~ C ke
m n R
L - res 54 G—t5—a B e s ]
: B""—"'—"‘""E'-ﬁh__._____ 1= — b
0.4 2 N = i S SR -
E ]
-0.5 [ -
~8.6 : .
-o.r |- -
-g.8 [ ]
-0,0 | ]
.t :
-1,0 [ j
~1.1 .
- ]
_a a L i i A J L i 1 L I L 1 F3 L L 1 kI 1 1 1 | 1t 1, i 1 i 1 1 1 L i i Y I A ] I L L ] L
= -12 -10 -8 -8 -4 -z 0 2z 4 & 8 10 12 14
ANGLE OF ATTACK., ALPHA. DEGREES
STHZOL  MACH FARARETRIC YALUES REFERENCE INFORMATION
o 0,093 BETA - 8.870 ORSIHNC - 1,830 "REFS 1.396D S@.EN.
0 o.9%5s WAGINC 4.000 MTAIL- = 5.DGD REFL 1.3330 INCHES
a 4 1 REFB 1.3330 INCHES
< 1,083 Puid -ag90 XHRP 5.2640 INCHES
A i.150 - YMRP 0.0000 INCHES
o 1.454 . ZMAF 0.0000 IHCHES
D 3.901 DATA H1ST. CODE 73 SCALE 0.3366 PERCHT

TWT470 S-1C/GAC ORBITER BFI1OWHVS BASIC (424091) 29 JAN.71 PAGE 101



HSFC THT 470 LGNGITUDINAL CHARACTERISTICS. FINS ON, HTAIL——S 0

L B | T 1 1 T T 1 T 1 1 1] T T 1 T T T T T T T F [] T T | 2 T T T b it | T =t r ‘rv1
o0 ]
i E 2
o | -3
- -t
o.e Ey— 1= 1= =] 5] = (=7 T ') = E
0.0 F y
- ‘ 3
6.0 * . b .. b, b B - N N N B <
o.0 f ;
C - _ ]
- 3
0.1 T ] e N Rt % .- .y ¥y "y -]
- b2 [ T R Sr——=- Sy © Sy 5 - ]
= F . . ]
[ N ' E
0O -g.3 I — - : -
o - """ & - — 88— —g— 9 3
L - . - ]
264 » K = £3 %mngmpg— = %—-G Lt E] .
C i : : 3
~0.5 |- .
-o.¢ | .
- : 3
-o.7 [ :
-0 | ]
-a.9 : —*E
~s.0 F S
~1.1 [ "
1. MR T VI T T S S | Sk FE N [ | it 1 TR A Y 11 VI T L1 RS T
L T1e 12 -10 -8 -8 -4 -2 a ] 4 6 8 1o 1z 14
. ANGLE 8F ATTACK., ALPHA., DEGREES )
“SYMIOL HACH PARAMETRIC YALUES , REFERENCE INFORMATION
0 0,893 BETA - 0,920 QRBINC - 1.0s50 {REFS 1.3950 S&. 1N,
) .eon - %, REFL 1,3330 INCHES
o 0.998 HNGEINC 4.60 HTATL 5,000 SErs 113330 INCHES
¢ 1.093  Fulg a.a00 "XHRP 5.2640 THCHES
A 1.299 “THRF o,600e INCHES
N 1884 - ZHRF 0.0800 INCHES
'SCA a, F
[0 1,081 DATA HI3T. CODE - *A . CALE . 3388 ERCHNT
TWT470 S-1C/GAC ORBITER. BF10OWHVS BASIC (J240813 29 JAN 71 PAGE 102



HSFC THT 470 LGNGUUDINAL CHARACTERISTICS, WING AND FINS OFF

ey T L2 T LA | 7T 1T =TT LI T T T T Ll 3 —:—'r-r---r"r;]
- i
- 4
» . d
”n°1 ~ 1} . T_——— s §
. \ 1
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L : 4
-0,2
' -
L
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L !
i 1
~0.4
-0.3 I
i —o- | | g8 )
P - G—t—a"] Ml
0. -o.e
(&) 3
0.7
. . 4
-g.o
0.2
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-2.1
-3 2 5 L I 1 L ' i 1 1 1 L] 1 L r | I § 1 1 1 1 1 j ] 1 1 1 L L] 1 L ] ] L] 1 i 1, L 1 1 A L L I- L ]
“Zi1s -32 ~“30 -8 -8 - 4 -2 o 2 L [ 8 10 12 14
ANGLE OF ATTACK. ALPHA, DEGREES
THBOL  HACH PARAMETRIC VALUES . - REFERENCE INFORMATION _
0 - 5-1 . BETA - G.10u O’BINC - 1,650 REFS “1.3950 5a.1IN,
HTA T 0,000 PHIB o406 REFL 1.3330 THCHES
T ‘L_ REFB 1.3330 INCHES
XHRP 5.2640 INCHES
YHNRF 0.0003 INCHES
ZHRP 0,0000 INCHES
SCALE 0,3366 FERCNT
REFERENCE FILE . . E.
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MSFC .TWT 470  LONGITUBINAL CHARACTERISTICS, WING AND FINS OFF

T T T T T— 11 1T T T 7 LI . | 20 ] L S 3 T 1 1% T T T f"r"]
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=11 i

- i 1t P ] tot 1 it Lo i P T ) 1 Aeod PN Y " L1 fad .1 1 [ 1 JALj

22 -1z . =10 -8 -4 -4 -z a 2 4 (2 8 10 12 14

ANGLE QOF ATTACK, ALPHA, DEGREES
SYnpoL HACH FARAHETRIC VALUES REFERENCE INFORMATIOGN

O 0.995 BETA ~ - 4,:00 ORBINC -~ 1,050 " REF3 1.3960 sa.IN.

REFL 1.3330 INCHES

HTAIL 0.o00d PHIB 0,460 REFSD 1 3310 INCHES

XMRP 5.2620 INCHES

YHRE® g.0000 INGHES

ZHRF 0.0009% INCHES

SCALE D.3365 FERCNT

REFERENCE FILE
TWT470 S-1C/GAC ORBITER BOHVS - WING.FINS OFF (CA24101) 26 JAN 71 PAGE 104



n?‘lSFC THWT 470  LONGITUDINAL CHARACTERISTICS. WING AND FINS OFF

ST T )

TYT470 S-1C/GAC GRBITER BOHVS

T 71 LI | LA LI | T— 17T T LI LA LIS Bt | LN B B MM Bt S T I B O I SR B
- i 4
L ! a
- 5
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P 1
-8,y -ttt b oo
-+ L kS
-0.2 ro= =~
" 1
o k.
=-0.3
[ , ]
~0.4-
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= B 4
5 - Gt g—an o o - gt a .o .
O  -g.s _
w - A
“0.7
~0.8
~0.5
L ' 4
-1,0
-1,
-3.2 i F S B | { I | [ B | 113 [ W i L ) S | 1 i b I T ) | T — Lt | -} 1 1 1 1 i
=14 -12 -10 ~ 8 -8 . -4 -2 o 2 4 .8 8 10 12 14
’ ANGLE BF ATTACK, ALPHA., DEGREES
SYRBOL HACH FARAMETRIC W\LUE:! ) REFERENCE INFORMATION
O 0.985 OETA - 0,100 ORBINC - 1,050 - REFS 1.3960 SG.IN.
HTAIL 8.008  PHiB ¢.990 REFL 1.3330 INCHES
REF8 1.3330 INCHES
N XHRP 5,2640 INCHES
YHMRF t.0008 IHCHES
, ZHR P G.aa00 - INCHES
REFERENCE FILE SCALE 0.33?5 FERCHT
WING.FINS OFF [A24101) 26 JAN 71 PAGE 102



MSEC THT 470 LﬁNGITUQINAL CHARACTERISTICS, WING OFF

crPBl

L T L L | T T T T LMt s LI s Tt T Lkl e rﬂ"r—v{_
C . i 3
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3
0.0 el memnaend
X d
L 4
- 3
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a 4 a—ta—al s a—da o | 4 A “
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u 1
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N wﬂ%ﬂwﬂ_ﬂw%w ]
- R el .
-0,6 B
o -
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~-0,7
- 4
- R
0.8
- 1
-u.g =T
C | I
X ]
-1.0 ot
- 3
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~1.3 7]
1 : L 1 L L Ft A 1 1 J S — | N | 1 i i i F 1 L () —_— 1 ' i - I‘ ) | 1, i | . L A ] L 1 i 1L i 1
"1 12 -10 -8 - 8 -4 -2 o 2 4 [ [ 10 12 14
ANGLE OF ATTACK. ALPHA. DEGREES
"HBOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
o 0.999 BETA - 8,100 OREINC -~ 1.050 REFS$ 1.3960 SG.IN.
o.0%70 BHIB 0,066 REFL 1.3330 INCHES
g 1.102 HTALL a REFB 1.3330 INCcHES
-3 1,195 XMRF 5,2640 INCHES
[ 1.459 . YHRP o,0000 THCHES
ZMREP o,0000 INCHES
SCALE" 0,3368 FERCNT

REFERENCE FILE
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MSFC TWT 470  LONGITUBINAL CHARKCTERIST'ICS- WING OFF

[T WA UV N S S |

L T T T T T T T T T T L] T T T ¥ T T £ T T L] N L} T 1 T I T T Ll F T T T T T ™7 E T ¥ L)
0.0 [ -
c.a [
0.0 -
g.0 [ z ¥ — Y S—” W SO S— SR S, { S = . ESS N ]
=-0.4 [ o
.2 | — - - ~ Y -~ ey .
r G"""—’MM e s s \ig e L' s G ]
-o.3 I = R e el e e g - = ]
C.3 E'___,..—.—-—u - W"‘B——Mﬂ = ]
o " ]
fas] N ]
0. -o0.s
& - ]
-0.4 -
- e T T e—d g b g la o Q ]
~0.6 | .
- > ﬂ
B 1
-B.T T ]
-8.8 [ i ]
~G.0 [ .
F H A
-1.0 I - i
~1.t | ]
-1 s Y 1 i I'I L L I 1 L] i ' § R 1 K — 1 1 L 1 i 1 ] 1 ) ] 4 L) 1 L I L 1 L [ L i L 1 ]
“210 -12 . -0 -8 -6 -2 ™ - [ 2 4 8 8 10 iz 14
. ANGLE GF ATTACK, ALPHA. DEGREES
SYHBOL  KACH PARAMETRIC VALUES REFERENCE INFORMATION
fs} 0.999 BETe - 0,100  ORBINC =~ 1.050° REFS 1.3960 50.IN,
. 0. F a. . REFL 1.1430 TNCHES
o 1.102 HBTAIL 0o6 nig 008 P 1l b
© 1.395 XMRP 5,2640 INCHES
A 1.4%9 YHRP 0.0000 IMCHES
ZuRP o.0000 1HCHES
REFEREMCE FILE SCALE 0.3368 FERCNT
TWT470 S-IC/GAC OBRBITER BFIGHVS WING OFF (A24111) 28 JAN 71 PAGE 107



MSFC THT 470  LONGITUDINAL CHARACTERISTICS, WING OFF

CRCAY
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"S1a -12 -0 -8 -8 -4 -2 1] 2 4 6 8. 10 1z 14
ANGLE OF ATTACK. ALPHA. DEGREES
1BOL HACH FARAMETRIC VALUES . REFERENCE INFORMATION
O 0,099 BETA - £.100 ORBINC -~ 1.050 REFS 1.3960 S5R.IN.
o.08 PHIEB a.000 REFL 1.3330 INCHES
3 1.i02  HTAIL o REFD 1.3330 INCHES
> t.195 XHRF 5,2640 IHCHES
hY t_.a%8 YHRF o,g0040 INCHES
ZHRF 0.0000 INCHES
SCALE 8.3365 PERCHT

REFEREMCE FILE
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MSFC THT 470

LBNGITUDINAL CHARACTERISTICS, CRUCIFGRM FINS, PHIB=45

o.t T 17 T T=F T 1 T L B B Pl S T 1T LI i~ 7 LA ) 1+ Ll | LI T :
- i
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L 4
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° ok 3 o .__,..,»—53..--—-"" a I
¥ b o :
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-3 2 F. 1 1 1 1 1 i L I "I i 1. 1 i 1 H ] I [l L 1 ' b | L L L 4 L i I} L—t el 1 L L 1 L 1 L 1 3
TTra -3z -10 -2 -0 -3 -z o H 4 [ 8 - 12 14
ANGLE GF ATTACK. ALPHA. DEGREES
SYHEQL HACH PARAMETRIC VALUES REFERENCE INFORMATION
fa) 1.,u%8 BETA - 8,070 ORBINC - 1,030 REFS 1,3980 S5G.1IN,
r1 1,193 WNG INC £.050 HYAIL 0.002 :E:; igigg i:g:gg
'
< 1.303 FHiD 45,000 XHRP 5.2640 INCHES
A 1,463 . YMRP 0.0dp0 INGHES
- 2MRP 0,0000 INCHES
SCALE 0.3366 PERCNT

TWT470 S-1C/76AC ORBITER BF204HYS PHI‘B = 45

PEFERENCE FILE

“(A24121) 26 JAN 71
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HSFC THT 470

LONGITUDINAL CHARACTERISTICS, CRUCIFGRN FINS, PHIB 43

T T T T~ 7 T T 1T T~ L § I T 1 { I =T ! LA e r ~T-r
C 1 ! 3
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3 o 1
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! . 1
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o |
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-8 I ] | J
~1,0 - S 7
: E
~1.1 7]
5 3
1.2 3 ' 'R P b bet i "I | Loi b [EN [ Loul t b2 b1 L T
"Sia ~12 =13 -8 -G -4 -2 1] 2 4 & 8 10 12 14
ANGLE OF ATTACK, ALPHA., DEGREES
rHEOL MACH PARAHETRIC VALUES REFERENCE INFORHATION
(o] 1.9a8 BETA - o,aro ORBINC - [.D050 REFS 1.39690 5a.1N.
A .00 REFL 1.3330 INCHES
a 1.155 WG!HC 4,000 HTAIL g o REFD 103330 INCHES
< 1.303 frlc 45,000 XMRP 5.2640 INCHES
A 1,263 YMRP 0.0000 INCHES
ZHRFP ¢.o000 INCHES
SCALE C.3368 PERCNT
REFEREMNCE FILE -
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NSFC THT 470

LONGITUDINAL CHARACTERISTICS, CRUCIFURF FINS,. PHIB=45
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‘e1a =312 =20 -2 -6 -4 -2 ] 2 4 [ [3 19 12 T14
ANGLE (OF ATTACKs ALPHA., DEGREES

YHBOL ° HACH FARAMETRIC VALUES REFERENCE INFORMATION
0 1,006 BETA - p.070 ORBINC™ - 1,030 RETS 1.3960 sa.id.
a 1,195 W% 1HC 5,000  HTAIL 0,000 gg’;; :::gg ::g:gg
< 1.303 PH1B 45.000 XHR? 5.2640 INCHES
A 1,463 THRP G6,0000 INCHES
. ZHRP 0.5000 INCHES
REFERENCE FILE SCALE 0,.3366 FERCHY
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MSFC TWT 470  LONGITUDINAL CHARACTERISTICS, CRUCIFGRM FINS, PHIB=0
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1244 -1z ~10 -t .- 6 -4 -8 ] H 4 6 8 10 12 14
ANGLE OF ATTACK, ALPHA, DEGREES
YHBOL  MACH * PARAMETRIC VALUES . REFERENCE INFORMATION
0 0,957 BETA - p.068 ORBINC - 1,050 REFS 1.3960 S&.IN.
.0 HTA . REFL 1.3330 INCHES
o 1.298  WNGINC 4.000 TAIL  0.000 REFB 1.3330 INCHES
< 1.303  PHIS 49.000 AHRF 5.2640 INCHES
A 1,459 YMRP ¢.0000 INCHES
. 2IMRF D.,0000 INCHES
SCALE 0.3368 PERCNT

REFERENCE f!LE
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MSFC TWT 470

LONGITUDINAL CHARACTERISTICS, CRUCIFORM FINS, PHIB=0
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‘T34 38 =20 -8 -6 -4 -.2 o 2 4 [ 8 10 12 14
ANGLE OF ATTACK, ALPHA. DCGREES
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3.5 0.¢ 6.7 c.8 a,s 1.0 1.1 1.2 1.2 1.4 1.5 1.6 1.7 1.8 1.9 2.0
MACH NUMBER
SYHBOL  ALEHA : FARAMETRIC VALUES REFERENCE INFORNATION
o 0.000 BETA - 0.070 ORBINC 0,000 REFS 1.3960 se.IN.
WHGEHE 4.000 HTAIL 6,006 - . REFL 1.3330 INCHES
G.000 REFB 1.3330  INCHES
FHIB . XMRP 5.2640 IHZHES
THRF a.0008 INCHES
ZHRF 0.03040 TNCHES
SCALE 2.3 ERCNT .
DATA H1IST. CODE v 366 PERCNT .
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MSFC THT 470
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MACH NUMBER
SYHBOL ALFHA PARAMETRIC VALUES REFERENCE INFQORMATION
0 a,088 BETA - 0.ars ORBINC 0.000 REFS 1,3360 5Q.IH.
WHE INC £.000  HTAIL 0.060 EEE: iiiig INCHES
. INCHES
FHIB 0.d00 XHRP 5,2640 INCHES
THRE 0.0000 INCHES
) ZHRP o.on0o0 INCHES
DATA MIAT. CODE vi SCALE 0.3365 PERCNT
TWT470 S-I1C/GAC ORBITER BFI10WHVS NG TRIP STRIP (H24011) 28 JAN 71 PAGE 123

LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS ON. GRBINC=0.0




MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS ONs ORBINC=0.0
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MACH NUMBER .
LTHBEOL ALPHA PARAMETRIC VALUES REFERENCE INFORMATION
[s) 0.0dg BETA - 0.090 ORBINC o,opo REFS 1.3960 sa.Ih.
.000 HTAIL 0.000 REFL 11,3330 INCHES
NG IRC 4 Al REFE 1.3330 INCHES
PHIB 0,000 XNRFP 5,2540 INCHES
YHRF 0,8000 INCHES
ZHRFP o.00a0 INGHES
SCALE a

.33 PERCH
DATA H]ST. CODE vl LEL2 ER. T
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MSFC TWT 470
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5..5 8.6 c.r g.8 g.9 1.0 1.1 1.2 1.7 1.4 1.3 i.6 1.7 1.8 1.9 2,0
MACH NUMBER -
SY#s0L ALPHA FARAHETRIC VALUES REFERENCE INFORHATION
0 D.000 BETA - 0.680 QRBINC G000 REFS 1,3960 3G.IN.
WG IHC 4.000  HTAIL p.000 REFL 1.3330 INCHES
REFS8 1.3330 INCHES
131 ] g.090 XHRP 5.2840 INCHES
- YHR# 0.9550 INCHES
ZHR 7™ O.dogo 1HCHES
o,
DATA HIST. CODE vi SCALE 3366 FERCNT
TWY470 S-IC/GAC ORBITER BFIOWHVS FINS GN (H24021] -29 JAN 71 PAGE 131
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MSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS ON. ORBINC=0.0
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%G5 0.6 0.7 0.8 0.8 1.0 1.1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9 2.0
MACH NUMBER
sYMOOL ALFHA FARANEYRIC VALUES REFERENCE INFORMATION
o o.030 BETA - 0.090 ORBINC o.900 REFS 1.3960 sa.IN. "
.0 HTA 0.000 REFL 1,3330 INCHES
WNG1HC 4-008 e v REFB 1.3330 INCHE S
FuiB g.008 XHRP 5.2640 INCHE S
YHRP n.0p00 INCHES
ZMRF o.0g00 INCHES
SEALE 0.3366 PERCHT
DATA MiIST. COOE vi
29 JAN 71 PAGE 132
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HSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0. FINS ON, ORBINC=-2.0
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0.5 8.8 0.7 G.8 ez 1.0 1,1 t.2 1.3 1.4 .5 1.5 1.7 1.8 1.9 2.0
MACH NUMBER
SYHAOL ALPHA PARAMETHIC VALUES REFEAEZNCE INFORMATION
8] o.6a0 BETA - 0.078 QRBINC - 2.600 . REFS 1,3960 58.IN.
WHGINT 4.000 HTAIL o.000 REFL t.3330 INCHE S
0. 998 REFB 1.3330 LHCHE S
PriB - XHRP 5.2540 INCHES
: YHRF 0.o000 INCHES
ZHRF p.opoo INCHES
AL a, L
DATA HEST. COBE vi sc' -4 3366 ERCNT
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MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA 0. FINS ON. ORBINC=-2,0

[ I | =T ot | T 11T Y™ TT |t 1 T T7 ™™t 7 I =11 LA s et § =T 17 =Tt tanl ot By
= -+
; ! .
4
L 4
» 3
s - -
4 et
x
= B i
s | z
(&) o ' k
| ;
1 —
ul ]
—
(] F I 3
-y o / -1
LUJ: o X // ™, ]
I L [ \D J
o ]
- 4 __,____.-----E>4/T"-—__t | .
- 4
= -1
| L -
= - k
£ - 4
= - 4
-2
1] L 4
=z . ]
—__ - -t
X | 4
]
— -3
— L -
o L _
-4 .
T o
3 ]
-5
r- -
-5 -J ot R B | 4 1 & 1 T N | P N | F I | oLy 1 3 1 i I ¢ 1.1 1 ) L1 p 14 r [T T T | | S N I | J S I | ]
0.5 0.6 0.7 .8 0.9 1.0 1.2 1.2 1.5 1.4 1.% 1.6 1.7 1.8 1.9 2.0
MACH NUMBER .
SYHIOL ALPHA FARAHETRIC WALUES REFERENCE INFORMATION
[e] 0.000 BETA - 0.070 GRBINC - 2.0D0 \REFS 1.3969 SG.IN.
WHRGENC 4.00% HTAIL #.o00. REFL 1.3330 IHCHES
o.o0a REFB 1,.,3330 INCHES
PHIB + XMRE 5.2640 INCHES
YHRE ©.a500 INCHES
ZMRP 0.0800 IMCHES
SCALE 0.336¢ FERCNT °

PATA HISY. COBE vi
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tl“iSFC THT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS ON, ORBINC=-2,0
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“a.s 0.8 B.7 0.8 0.9 1.0 1.1 1,2 1.3 1,4 1.5 1.6 1,7 1.8 1,9 2,0
MACH NUMBER.
SYHBOL  ALPHA FARAMEYRIC VALUES REFERENCE INFORMATION
fa) o. 000 BETA - p.ovo ORBINC - 2.6500 REFS 1.38g0 sa.IN,
»000 A 1983 REFL 1,3339 INCHES
uHGINC 4 HTAIL oo REFB 1.3338 INCHES
PHiB 0,008 XHRF 5,2640 INCHES
YHRP 0.0000 1HCHES
ZHRP 0.0000 INCHES
DATA HIST. COOE vi ) SCALE u.a:ss‘ FERCNT
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MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0. FINS ON. ORBINC=-4.0
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MACH NUMBER
SYMBOL ALFHA * FARAMETRIC VALUES REFERENCE INFORMATION
o 8. 000 BETA - 0,050 ORBINC - 4,000 REFS 1.3360 se,IN
REFL 1.3330 INCHES
HHEINE 4.009 HTALL o.660 REFB 1.3330 INCHES
PRID o.oog XMRP 5,2640 INCMES
THRF o.o0000 INCHES
ZHRP 0.6000 INCHES
SCALE 0.3368 PERCNT
B paTA HESY. CCDE ¥I
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MSEC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0. FINS ON, ORBINC=-4.0
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8.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 z.0

. MACH NUMBER
STHEOL  ALPHA FARAHETRIC VALUES REFERENCE INFORHATION

Q 0,000 BETA - p.0SD  ORBINC - 4.000 REFS 1.3960 s6.1N.

wHGING 4.008  HTAIL 0.000 REFL 1.3330 INCHES

o o 05 REFB 1,3330 INCHE S

Fitl .00 XHRP 5.2640 INCHES

YHRF 0.0000 INCHES

ZHRF 0.o0000 INCHES

SCALE 0.3368 PERCNY

DATA H13T. CODE Vi
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HSFC THT 470 LONGITUDINAL CHARACTERISTICS AT AUPHA=0, FINS ONs ORBINC=-4.0
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MACH NUMBER
SYMNBOL ALFHA FARANETRIC VALUES . REF"-'ERENCE INFORHATION
o) o.0a0 BETA - g.0%0 CRBIMC - 4,000 REF3S 1.3960 5G.1IN,
WNGINC 4.000 HTATL 6,004 - REFL 1.3330 INCHES
& 000 REFB 1,3330 TNCHES
FHIB - XHRP 5,2640 INCHES
- YuRF 0.09a899 IHNCHES
. ZHRP 0,000 INCHES
SCALE D.3366 PERCNT

PATA HIST. COBE ¥I

TWT470 S-1C/BAC ORBITER BFIOWHVS FINS ON . (H24041) 239 JAN 71 PAGE 138



MSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=G, FINS GFF, ORBINC=0.0
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MACH NUMBER
SYHBOL ALFHA PARAMETRIC VALUES REFEZRENCE INFORMATION
[#] v.938 BETA - 06,058 QRBINC 0.000 REFS 1.3969 S5G,.IN.
N P 0.00 REFL 1.,3330 INCHES
WG; ¢ o gﬁﬁ HTALL o REFB 3.3330 INCHES
PHI .00 XHRP 5.2540 INCHES
YMRP 0.9c00 INCHES
. ZMRP G,0dsa INCHES
SCA G,
DATA HIST. COBE  ¥1 ~E 33¢e FERCNT
TWT470 S-IC/GAC OREBITER -BOWHVS FINS OFF {HZ40212) 29 JAN 71 PAGE 138



L. 3 B A T 7 LI I |} T T T 1 17T Link ML | Lk | T=F I ¥ LI et | Ll L | LINL I LA I 117 '?‘T}
3 i |
o 1
- d
5 SR—
4 J——
- B
3 ): ]
=t 1
— 2
(&) .
— E 1
=
1wl 1
—_ I T . B
5 [ T .
A . e
L o
L) - \ /
[0 . Ry
Q L
— "
=z -~
T3] | 4
= I 4
< - E
o » -
-2
o 1 4
= L r
T B 4
j&
f and -3 |
o} ]
-3 ,I
: 1
-5
I . ]
- P P paop b oa bty Proyt Lol 1t [ ] S I I ORI Y OO T Y VI | fot iy T WO S T I T R A B b bed s
3.5 9.6 0.7 G.8 o.8 1.9 1.1 1.2 1.5 1.4 1.5 1.8 1.7 1.8 1.9 2,0
MACH NUMBER
SYHBOL ALFHA FARAHETRIC YALUES '‘REFERENCE INFORMATION
[a] a.a00 BETA - 0,0%0 ORBINC a.aan REFS 1.3%60 S@.IN.
.00 A - 6.00 REFL 1.3330 INCHES
WNGIHE 4 9: HTALL o REFB 1.3338 INCHESS
PHIB 0.040 XHREP 5,2640 INCHES
YMRE G.ogap INCHES
ZHRF 0.6000 INCHES
D, M
DATA HIST. CODE Vi SCALE 3366 EERCHT
TWT470 S-1C/GAC ORBITER BOWHVS FINS OFF (H24051] PAGE 140
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LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS OFF, ORBINC=0.0
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MSFC TWT 470 LUNGITU{]]NAL CHARACTERISTICS AT ALPHA=0, FINS OFF, GRBINC=0,0
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o5 0.8 0.7 0.8 0.9 1.0 1.1 1.2 1.3- 1.4 1.5 1.6 1.7 t.8 1.9 z.0
MACH NUMBER
SYMBOL  ALPHA PARAMETRIC VALUES REFERENCE INFORMATION
G 0,p00 BETA - ©0.56%0  ORBINC o.000 REFS 1,3%60 Sa.1IN,
WNGIN .000  HTA p.0o . REFL 1.3330 INCHES
viKe 4 TAIL v REFE 1.3330 INCHES
Frie g, 000 XHRP 5.2640 INCHES
THRF a,8000 INCHES
- ZMRF 0.46000 INCHES
SCALE D.3366 PERCNT

DATA HIS5T. COCE ¥i

THT470 S-1C/GAC ORBITER BOWHVS FINS OFF (H24031) 29 JAN 71 PAGE 141
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MACH NUMBER
SYMBOL  ALFHA FARAMETRIC VALUES REFERENCE INFORHATION
Q 0,049 BETA o.580 CREBINC - 2,000 REFS 1.3360 Sq.1N.
WHGIHC 4.000 HTAIL 0.000 REFL 1.3330 INCHES
5. 660 REFSB 1.3330 INCHES
PHIB . XHRF 5.2640 INCHES
- THRF 0.0000 INCHES
ZHRFP o.p000 TNCHES
DATA WIST. CODE - VI SCALE D.3366 FERCNT
TWT470 S-1C/GAC ORBITER . BOWHVS FINS QOFF (H24061) 28 JAN 71 PAGE 142
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LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS,OFF. GRBINC=-2.0




MSFC TWT 470

LGNGITUDINAL CHARACTERISTICS AT ALPHA=0. FINS OFF. ORBINC=-2.0
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MACH NUMBER
STHAGL ALPHA FARAMETRIC VALUZS REFERENCE INFORMATION
0 o.0049 DETA - f.080 OR3INC - 2.0088 REFS 1.39860 SQ.IN,
WHG INC 4,000 HTAIL g.000 REFL 1.3334 INCHES
REFSB 1.3330 INCHES
PHIB 0,000 XMR P 5.2040 INCHES
YHRF 0.0000 INCHES
ZHRF 0,0000 INCHES
DATA HIST. CQDE vi SCALE 0.3368 PERENT
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l‘lSFC THT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS.OFF, BRBINC=-2.0
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MACH NUMBER
SYHBOL ALPHA FARAMETRIC -VALUES REFERENCE INFORMATION
[a] 0.000 BETA - G6.,080 CRBINC - 2,000 REFS 1.3360 SR.IN.
REFL 1,3330 INCHES
HHeINC 4-068 HTAIL a.oo00 REFB 1,3330 INCHES
FHIB 0.040 XHRP 5.2640 INCHES
YMRFP 0.0000 INCHES
ZMRF o.poog THCHES
0.
DATA HIST. COGE - VI 5CALE 3366 PERCNT
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MSEC THT 470

LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS OFF, GRBINC=-4, 0
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MACH NUMBER '
SYMBOL  ALFPHA FARAHETRIC YALUES REFERENCE INFORMATION
o a,800 BETA - 0.040 ORBIHC =~ 4.000 REFS t,3960 SQ.IN.
WHGEHE 4,000 HEALL 8,600 gg:lg :;;;g ::E:E:
FHID 0,900 XHRE 5.2640 INCHES
THRE 0,0000 INCHES
- ZHRP 0,0039 INGCHES
OATA HIST. CODE vi N SCALE 0.3366 PERCNT
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%5 0.6 0.7 g.8 0.9 1.0 1.1 1.2 1,3 1.4 1,8 1.6 E.T 1.8 1.9 z.9
MACH NUMBER
STMBOL  ALFPHA FARAWETRIC VALUES REFEREHNCE IMFORMATION
O 4,090 BETA ~ g.040 ORBINC - 4.000 REFS 1,3360 S54Q.IN.
4.409 HTAIL a2.003 REFL 1.33390 TNCHES
WHEIHC REFB 1.3335 INCHES
PHIB 0.992 XHRP 5.2640 INCHES
YHRF G.opoo INCKES
- ZHRF B.o0G00 INCKES
OaTA HIST. CODE vz . SCALE 0.5356 PERCNT
TWT470 S-IC/GAC ORBITER BOWHVS FINS OFF (H24071} 28 JAN 7% PAGE 146
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HSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA= 0, FINS OFF, BRBINC=-4,0
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MACH NUMBER .
SYHBGL ALFHA FARAHETRIC YALUES REFERENCE INFORMATEGR
o 0.000  BETA - ©.040  ORBINC - 4,080 REFS t.3960 se.IN,
WNGIN .000  MTA 0.000 REFL. 1.3330 INCHES
GINC 4 TAIL REFE& 1.3330 INCHES
PHIB 0.000 XHRP 5.2640 INCHES
. YHRE U.0o00o INCHES
ZHRF g.0000 INCHES
SCALE 6.3366 FERGHT

DATA HIST., CODE - ¥i
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MSFC THT 470 L@NGITUUINAL CHARACTERISTICS AT ALPHA=0, FINS ﬂNg ORBINC=-1.05
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MACH NUMBER
ZWHBOL ALFPHA PARAMETRIC VALUES REFERENCTE INFORKATION
o g.990 EETA - ©.950 ORBIHC - 1.050 REFS 1.3960 S0.IM.
REFL 1.3330 INCHES
. HTA o.903
WHGEINC #.000 TAIL REFB 1.3330 INCHES
FHIB o.d0p XMRP 5.2640 INCHES
YHRF U.0000 IHCHES
ZHRFP g.0000 IRCHES
SCALE g.3366 PERCRT
PATA HISYT. CODE v
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http:ORBINC=-1.05

MSFC THT 470

LONGITUDINAL CHARACTERISTICS AT ALPHA=0. FINS ON, ORBIN

C=-1. 05
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6.5 6.8 0.7 0.0 0.9 1.0 1.1 1.2 ) 1.3 1.5 1.6 1.7 1.8 ) 2.0
MACH NUMBER
sYMaol ALFHA PARAMETRIC VALUES REFERENCE INFORMATION
-0 p.opo BETA - B.058  ORBIHC - 1.030 REFS 1,3960 $a.IR.
WNGIHC £.000  HTAIL 6.000 REFL 1.3330 INCHES
REFEB 1.3330 INCHES
FHIB o.008 XHRP 5.2640 INCHES
YHNRP 0,0000 INCHES
ZMRP o,09990 INCHES
DATA WIST. CODE vi SEALE 0.3366 FERCHT
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http:ORBINC=-1.05

1I*ZSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS ON» ORBINC=-1.05
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0.5 0,6 o.7 g.e 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.8 e.a
MACH NUMBER
SYHBOL ALBHA FARAMETRIC VALUES REFERENCE INFORMATION
o] a.000 BETA - @,0508 ORBINC - 1,080 REFS 1.3960 SQ.IN.,
WHEIHC 4,008 HTAIL 9.0G50 REFL 1.3330 INCHES
2,000 REFB 1.3330 INCHES
PHIB . AHRF 5.2640 INCHES
- YHRE 0.0000 INCHES
ZHRP o.agpo INCHES
PATA HIST. CODE vi SCALE ) 0.3366 PERCNT
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MSFC THT 470  LONGITUDINAL CH{\RACTERISTICS AT ALPHA=0, FINS ON. HTAIL=-3.0
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MACH NUMBER
SYHBOL  ALPHA PARAHETRIC VALUES . REFERENCE INFORMATION
fa) 0.000 BETA - 6.020  ORBING - 1.050 * ReFs 1,3960 se.IN.
WHG IHC 4.000  WTAIL - S5.000 gg:'a- i:;:g mgzg:
PHIB 9.000 XHRP 5.2680 INCHE S
THRF u.0000 INCHES
. ZHRF 0.0000" INCHES
L 0,33 P
PATA MIST. CODE vl SCALE i ERCNT
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MSFC TUT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, FINS ON, HTAIL=-5,0

"3 L L N i LI IR e R N B ||-;,;;;,||;;|5||T||r|||» T T T T T T T L pae ol Akt e

L BN TR YO PR T S Y S

bl dod

o tor |

CiM
n

w
.
L) B ROnt Rt NN B IR A N D R 2ul B i B LA i S N M e N |
1

\
|
/

:
i
\
\

PITCHING MOMENT CdEFFlClENT.

-1
-2
-3

L -

-3 =

«3

s 4

-5""11 PP IT IRV I YK TR TOU TR0 S N SPRNT S N 0 T N TR 0N B TP O Y | TR TN T OO N O W B Y B O ) SIS SO0 T 0 T DAY NS NATIRY WATUNE S SN W SO0 HY YA Y ST Y 1 P

0.5 .6 0.7 D.o 0.9 1.0 1.1 1.2 1.3 .4 1.5 1.8 i.7 1.8 1.9 2.0

MACH NUMBER
SYHEOL ALPHA PARAMETRIC VALUES- REFERENCE INFORMATION

Q a.900 PETA - 90.020 - QGABINC - 1,050 REFS 1.3960 Sa@.IN.

UNGING 4.000 HTAEL -. X.000 REFL 1.3330 THCHES

o.d00 . REFB 1.3330 INCHES

PHID . KHRP 5.2640 INCHES

. - YHRP g.0008 INCHES

ZHRP g.0000 INCHES

SCALE 0.3366 | PERCHNT

DATA HIST. CODE vi

THT470 S-1C/GAC ORBITER BFIGWHVS BASIC (H24091) 29 JAN 71 PAGE &52



MSFC THT 470 LUNGITUDfNAL CHARACTERISTICS AT. ALPHA=0, FINS ON. HTAIL=-5.0
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MACH NUMBER
SYHBOL  ALPHA FARAMETRIC VALUES REFERENCE INFORMATION
0 d.gdq agra - 0.020 OWBING -~ 1,050 REFS 1.3960 sa.IN.
P 4.0 — REFL 1.3330 INCHE §
CINC o‘ 00 HTAIL 5,000 i 1 e
PHig GO0 XMRP 5.2640 INCHES
YHRE G.0000 INCHES
ZHRE o,oo00 INCHES
A - 0. N
DATA HWIST. CODE vi scaLe 3388 FERCHT
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. MSFC TQT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING AND FINS OFF
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’ MACH NUMBER
STMBOL ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
o] o.000 BETA - 0.100 ORBINC =~ 1.050 REFS 1,3989 Sa.IN.
a. F . REFL 1.3330 INCHES
HTAIL eao nie v.660 REFB 1.3330 INCHES
XMRF 5.2640 INCHES
YHRF 6.0p00 IHCHES
ZHMRF g.6000 IHNCHES
DATA HIST. CODE vi ) SCALE 0.3366 PERCHT
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MSFC THT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING AND FINS GFF
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MACH NUMBER .
SYHIOL ALFHA PARAMETRIC VALUES REFERENCE INFORMATION
O 0.009 BETA -~ 9,100 CRBING - 1.0%0 REFS 1.3960 5G.1N.
HTAIL 0.000 FHIS o,300 REFL 1.3330 INCHES
REFB 1.3330 INCHES
XMRP 53,2640 THCHES
- YMRF n.0G00 INCHES
ZMRP 0.0000 INCHES
SCALE 06,3366 PERCHY

CATA HIST. CODE ¥I
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MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING. AND. FINS OFF
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MACH NUMBER
STHAOL ALPHA FARAHETRIC VALUES REFERENCE INFORHATION
O 0.4go BETA - 0,100 ORBINC -~ 1.050 REFS 1.35960 - S4Q.IN.
0.000 EH 0.60 REFL 1.3330 INCHES
HTATL ‘.ﬂ v REFg 1,3330 INCHES
XHRP 5.2640 INCHES
THRF- o.e000 IMCHE S
ZHRF o.onan INCHES
o,
pata HIST, CODE Vi . SCALE 3386 ) PERCNT
TWT470 S~IC/GAC ORBITER BOHVS WING.FINS OFF (H24101] 298 JAN 71 PAGE 156




]

E]

4

3
=
(@]

- 2
-
=z
Ll
——

=R
[
[
Ly

8 .
Ll
[
0.
|

[T -1
-4
<
&

-2
jan ]
=

-3

-4

-5

-3

o

3THBOL
o
THT4

MOSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING OFF
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MACH NUMBER .
ALFMA PARAMETRIC VALUZS REFERENCE INFORHATION
2.900 BETA * - d.i00 CRBINC -~ 1.050 REFS £,3960 SQ.IN.
HTAIL 9.000  PHIB 0.296 REFL 1.3330 INCHES
REFB 31,3330 INCHES
XHAF 5.2640 INCHES
YHARF %.G000 INCHES
ZMAF @,00080 IMNCHES
SCaA o,
DATA HEST. CODE Vi CALE 3366 FE?CNT
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MSFC TWT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0, HING GFF
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MACH NUMBER
SYHBOL ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
Q 0,0p0 BETA - o.i0p ORBINC +~ 1.05p REFS t.3560 SQ.IN.
. 0og B a,Goo REFL t.3330 INCHES
HIAIL o.00 Fut REFB 1.3330 INCHES
XMEP 5.2640 INCHES
YHRP p.upoo INCHES
ZHRF 0.0n00 INCHES
SCALE 0.33606 PERCHT

DATA HIST, CODE vl
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MSFC TWT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING OFF

CFF (H24111) 29 JAN 71
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"a.3 G.8 0.7 .6 a.¢ 1.0 1.1 1.2 1.3 - 1.4 1.3 1.8 t.7 1.8 1.9 2.0
MACH NUMBER .
SYHBOL ALFHA ) FARAMETRIC VALUES REFERENCE INFORMATION
o 0.8588 BETA = D.100 ORBINC - 1,050 REFS 1.3950 SQ.IN.
HTA g.009 FRIB ¢.00 REFL 1.3330 INCHES
FalL ¢ - REFB 1.3330 INCHES
XNRF 5.2640 INCHES
THRP 0.5000 THCHES _
* ZHRF 0.o00ag0 INCHES
SCALE 0.33 PERCH
DATA HIST. CODE vl ¢ ‘66 " ERENT
TWT470 S~IC/GAC GRBITER BFI0HYS WING PAGE 1358
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TWT470 S-1C/GAC GRBITER BF20WRVS PHIB =

MSFC THT 470

LUVGITUDINAL CHARACTERISTICS AT ALPHA=0, CRUCIFUR1 M FINS, PHIB=45
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.5 0.6 0.7 o.a 0.9 1.0 1.1 1.2 .3 1.4 1.5 1.6 1.7 1.8 1.8 2.0
MACH NUMBER '
ALFHA FPARAHETRIC VALUES REFERENMCE JNFORMATION
o.004g BETA ~ 0.p73 ORBINC - 1,950 REFS 1.3960 54Q.1N,
H 4009 HTAIL a,000 REFL 1.3330 INCHES
wHGIHC 45.000 . REFB 1.3330 7 INCHES
FHIB 5. XMRP 5.2640 IHCHES
YMRP o.0090 INCHES
ZHMRE. 0.0000 INCHES
CATA HIsT. CODE v SCALE 0.3568 PERCNT
435 (H24121) 29 JAN 71 PAGE 160



MSFC TWT 4790

LONGITUDINAL CHARACTERISTICS AT ALPHA=G, CRUCIFURN FINS, PHIB=43
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3.5 B.6 c.7 0.8 a,9 .07 1.1 1.2 1.3 1.4 1.5 1.6 1,7 1.8 1,5 2.4
MACH NUMBER
SYMBOL  ALPHA FARAKETRIC VALUES REFERENCE INFORMATION
fo} G.000 BETA ~ 0.070  ORBINC - 1.050 REFS 1.3960 $Q.1IN.
WHGIHG 4,000  HTALL 0.050 REFL 1.3330 INCHES
REFB 1,3330 FNCHES
FHiB £5.000 XMRP 55,2540 FNCHES
YHRP g,0008 INCHES
ZHRP a.o000 INCHES
DATA WIST. €OBE vi SCALE 0.3368 PERCHNT
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MSFC_THT 470

LONGITUDINAL CHARACTERISTICS AT ALPHA=0; CRUCIFORM FINS, PHIB=45
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“o.s 0.6 o.r .8 G.9 1.0 1.1 1.2 1,3 1.4 1.5 1.6 1.7 1.8 1.9 z.0
MACH- NUMBER
SYHRBOL ALPHA PARAHETRIC VALUES - REFERENCE INFORMATION
fo] 0.0a0 BETA - o.0r9 ORBINC - 1,050 REFS 1.3960 $a.IN,
R L o,808 REFL 1.3330 INCHES
ENGINC 4.000 HTAL REFB 1,333 INCHES
Fr1B 45.000 XNRP 5.2640 INCHES
YHRP g.o0oo INCHES
ZMRF 00,0080 1HCHES
SCALE 0.3366 PERCNT
DATA HISY. CODE vi .
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MSFC THT 470 LONGITUDINAL CHARACTERISTICS AT ALPHA=0, CRUCIEORM FINS. PHIB=0
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B.5 0.8 G.7 8.6 .9 1.0 1.2 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
MACH NUMBER
SYHROL ALPHA FARAMETRIL vALUES REFERENTCE INFORMATION
O [ I-1-T BETA - 0.08B ORBINC - 1.050 REFS 1.39560 se.lH.
WHG1HC 4.000 HTAIL g.096 REFL 1.3330 1HCHES
. REFB 1.3330 INCHES
PHIB 0,050 XMRF 3,.2820 INCHES
THREF 60,0000 ITNCHES
ZMRF 0,0000 INCHES
A G, I3
DATA WIST. CODE VI SCALE 3366 PERCNT
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MSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0, CRUCIFORM FINS, PHIB=0
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8.5 0.0 0.7 8.8 0.9 1.0 1.5 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9 z.n
MACH NUMBER
SYHBOL  ALPHA FARAMETRIC VALUES REFERENCE INFORMATiON
0 o.009 BETA - B.069 ORBINC =~ 1.050 REFS 1.3960 SG.IN.
N 4.000 HTALL 0,060 REFL 1.3330 INCHES
WHEINC 6. 00D Al REF8 1.3330 INCMES
FH1B -aa XHRP* 5.2640 INCHES
YHRF a,0000 INCHES
ZMRF o, 0000 INCHES
SCALE 0,3366 FPERCNT

DATA HIST. CODE ¥i

TWT470 S-1C/GAC ORBITER BF20WHVS PHIB = 0 (H24131) 23 JAN 71 PAGE 164
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“o.s 0.8 o,7 0.8 0.8 1.0 1.1 1.2 1,3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
MACH NUMBER
ALPHA FARAMETREIC VALUES REFERENCE INFORMATION
o.00p DETA - 0.080  ORBINC 1.050 REFS 1.3960 sa.1N,
WHGINC 4,000 HTAIL 0.000 ig; :i-’;:g iﬁg:gi
Frig 0.008 XMRP 3.2e40 INCHES
THRP 0.0000 INCHES
- ZHR? 0.0000 IHCHES
DATA HIST. CODE e X SCALE 0.3366 PERCNT
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LONGITUDINAL CHARACTERISTICS AT ALPHA=0. CRUCIFORM FINS, PHIB=0




MSFC TWT 470°

LONGITUDINAL CHARACTERISTICS AT ALPHA -0, WING INCIDENCE = 2.0

‘
TR S TRV RV W S O

8 I ™ T 17T LI b L it A A | L L Tl T T 1 LR ] L L ] 1T LI B L A I | T T T rrrT T T Ty r T r‘1
3 ——
&
— -
- i
3
z I ]
- 2
e i .
= I ]
Lt - 4
2
w _
L r -
Lt - ! 1
Ll - .
(& N 4
14 B -
o -1
w i J
- | B .
= A 7
z C 1
¥ -z
(3] - 4
= L -
-3
-4
[ ]
b -
-5 ’- 1
L 4
- Y 1 3. A L S ] I S N S ) B T D S IO R O I I | | | I '] | B 3 Lo _r1 £l 1 3 U SR 13 1 F 2 )
3,3 .6 o.r 0.8 0.3 1.0 1.1 1.2 1.3 1.4 1.5% 1.6 1.7 1.8 1.9 2.9
MACH NUMBER
STHMSOL ALFHA PARANETRIC VALUES REFERENCE LNFORMATION
o] o.908 BETA - 89,030 ORBINC - 1,030 REFS 1.3960 S5a.1N.
.oa A a.000 REFL 1.3330 INCHES
WHGINC 2 o a HIATL - REFB 1.333¢0 INCHES
FHIB 6,000 XHRF 5.2640 INCHES
THRP D.8¢00 IHCHES
ZMRP 0.aa90 IHCHES
DATA MIST. CODE Vi SCALE 0.3366 - PERCNT
TWT470 S—IC/GAC ORBITER " BF1OWHVS WING INC=2.0 (H24141) 23 JAN 71 PAGE 166




WT 470

LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING INCIDENCE = 2.0
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£.5 0.6 6.7 'R Coa.e 1 1.4 1.8 1.3 1.4 1.5 1.8 1.7 1.8 1.9 2.0
MACH NUMBER ’
SYMBOL  ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
fo] @,0dp BETA - 6.080  ORBIHC 1,050 REFS 1.3560 S@.IN.
z.00 0.0 REFL 1.3330 INCHES
wNelIne o 0 HIALL 60 REFB 1.3330 THCHES
PRLIB - 080 XHRF 5.2640 INCHES
YHRP c.0880 INCHES
. ZMRF 0,0000 INCHES
DATA HIST., CODE vi SCALE o.3366 PERCNT
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+

1I‘ISFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING INCIDENCE =

2.0
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‘0.5 0.8 6.7 G.8 .9 1.0 1.1 t.2 1.3 1.4 1.% 1.6 1.7 £.8 1.9 2.0
MACH NUMBER

SYMBOL  ALFMA FARAMETREC VALUES REFERENCE IHNFORMATION
o] 0,000 BETA - o0.g5¢ ORBINC ~ 1,050 . REFS 1.3960 sa.1IH,
WNGENC 2.pe0 RTAIL 0,000 REFL . $.3330 *  IMCHES
o0- 005 . . REFSB 1.3330 INCHES
PHIB . XHRP 5.2644 INCHES
YHRP 0.voe0 INCHES
ZHRF 0.0000 INGHES
DATA HIST. €ODE v SCALE 0.3366 PERCHT
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-5 0.0 a7 6,8 0.9 1.0 3.2 1.2 1.3 1.4 1.5 1.8 1 1,8 1.9 2.0
MACH NUMBER
ALFHA PARAKETRIC YALUES REFERENCE INFORMATION
0,004 DETA - 0,949 . ORDINC - 1.030 PEFS 1.3g66" SQA.IN.
WHGIN £.000 TATL 0.0 REFL 1.3330 INCHES
e " ea REFB 1.333¢0 INCHES
Fuig o.a0d XMRF 5,264 INCHES
TMRP 4.0000 INCHES
IHRF 0.0000 INCHES
DATA MIST. COBE Vi ) SCALE D..?:SEG PERCNT
{
TWT470 S-1C/GAC ORBITER BF10WHY STRONGBACK OFF (H24151]) 29 JAN 71 169

_LONGITUDINAL CHARACTERISTICS AT ALPHA=0. STRONGBACK OFF

MSFC THT 470

PAGE
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MSFC THT 470

LONGITUDINAL CHARACTERISTICS AT ALPHA=0, STRONGBACK OFF
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.5 0.6 o.7 0.8 o.% 1.0 1.1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9 z.0
MACH NUMBER
ALFHA PARAMETRIC VALUES REFEREMNCE INFORMATION

o.o00p BETA - D.040  ORBINC - 1,050 REF$ 1.3966 S6.IN.
4,0800 HTALL 0,000 REFL 1.3339 INCHES
HNGIHC o on REFB 1.32338 INCHES
FMIB, -080 XHAF 5.2640 INCHES
YHRE 4.0000 INCHES
ZHRE o.0000 INCHES
SCALE 0.3366 PERCMT

DATA HIST, CODE Vi
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FC TYT 470

LOGNGITUBINAL CHARACTERISTICS AT ALPHA=

0, STRONGBACK OFF
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MACH NUMBER

FARAMETRILC VALUES

BETA - 0,040 QRBINC - 1.050
WHCINC 4.000 | HTAIL 0.099
FHIB 0.950

BATA HIST. CODE ¥l

TWT470 S-IC/GAC GRBITER BFIOWHY STRONGBACK OFF (H24151)

1.9 1.6 1.7 1.8 1.9 z.0

REFERENCE INFORMATION

REF S 11,3560 sa, 1M,
REFL, 1,3330 INCHES
REF3 1.3330 INCHES
XHRF 5.2840 INCHES
YHRF g,aa00 INCHES
- ZHRF G.o000 INCHES
SCALE 0.3368 PERTNT

29 JAN 71 PAGE 171
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MSFC THT 470

_LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING SPOILERS
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-] a.¢ .7 a.s 0.9 1.0 1.1 .2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
’ MACH NUMBER
ALPHA FARAHETRIC VALUES REFERENCE [NFORMATION
. f.000 BETA - D.050 ORBINC - 1.058 'REF S 1,3360 58.1IH.
H 4.900 HTAIL o.o6n REFL 1.33390 INCHES
wigINC REFB 1.3330 INCHES
FHIB p.0aod XHRF 5.2640 IHCHES
YHRF g.p000 INCHES
ZMRF 0,g000 INCHES
- SCALE 0.3368 FERCNT
DATA MHIST. CODE vi
29 JAN 71 PAGE 172
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MSFC THT 470

LONGITUDINAL CHARACTERISTICS AT ALPHA=0, WING SPOILERS
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8.5 o.8 0,7 0.8 0.9 1,0 1.1 1.2 1.3 t.4 1.5 1.6 1.7 1.8 -9 2.0
MACH NUMBER .
SYHEOL ALFHA FARANETRIC YALUES REFERENCE INFORMATION
o 0.0g9 BETA - 0.050 ORBINC - 1,050 REFS 1.3560 59.1N.
c 4.000 HTA o.000 REFL 1.3330 INCHES
NG 1N TATL REFB 1,3330 INCHES
PUIB .000 ¥HRP 5.2630 INCKES
YMRF 0.aa00 INCHES
" ZMRP g.0000 INGHES
L 0.3
DATA MIST. COBE Vi SCALE 3se PERCHT
29 JAN 71 PAGE 173
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MSFC THT 470  LONGITUDINAL CHARACTERISTICS AT ALPHA=O, HIW
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o) 0.000 BETA - 0,850 ORBINC - 1,050 REFS 1.3960 $Q.IN.
REFL 1.3330 INCHES
WHGIHE 4,uun‘ HTAIL o.000 NEFE R4 Ihenes
FHIB 0.000 XHMRP 5.2640 INCHES
YHRP 0.6000 INCHES
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SCALE 0.3366 PERCHT
DATA HIST., CODE vI
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DI{CN)/DCALPHA) PER DEGREE

C TWT 470 LONGITUDINAL DERIVATIVES, FINS ON. ORBINC=0.0
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MACH NUMBER
FARAHETRIC VALUES . FEFERENCE INFORMATION
BETA ~ 0.070 ORBINC 6,900 REFS 1.3959 S$@.IN.
MG INC 4,000 HTAIL ¢.000 :E:;— i;::g ::g:g:
FHIB o.doo XMRF 5.2520 INCHES
YNRF 0.0000 TNCHES
ZHRF g.o0040 INCHES
pATA HIST. CODE v ] SCALE a.3366 PERECNT
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MSFC THT 470

LONGI TUDINAL DERIVATIVES, FINS ON, ORBINC=0.0
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MACH NUMBER
FARAMETRIC VALUES REFERENCE INFORMATION
BETA -~ 0,970 ORBINC g.a00 REFS 1.39560 SQ.IN,
REFL 1.3338 INCHES
WNGINC 4.983  HIAIL o.uoo REFE 1.3330 INCHES
PHIE a.000 XMRP 5.2640 INCHE'S
- YHMRF 0,.4080 INCHES
ZHRF 0.0000 INCHES
SCALE 0.3368 PERCNT
DATA HIST. CODE v -
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MSEC fHT 470 LONGITUDINAL DERIVATIVES, FINS ONi ORBINC=0.0
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MACH NUMBER
PARANETRIC VYALUES REFERENCE INFORMATION
BETA - 0,080 ORBINC 0,200 REFS 1.3960 SQ.IN.
WG IHC 4,000  HTAIL 0,000 REFL 1.3330 INCHES
‘a REFB 1.333) INCHES
PHIB 0.965 XNRP - 5.2840 INCHES
THRF Gd.0000 R INCHMES
ZHRF o.0o0ag INCHES
DATA HIST. COBE v SCALE 0.336¢ PERCNT
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29 JAN 71 PAGE 177



MSFC THT 470  LONGITUDINAL DERIVATIVES, FINS UN-- ORBINC=0.0

DCCLM)/D(ALPHA) PER DEGREE
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FPARAMETRIC YALUES REFERENCE INFORMATION
BETA - 0,930 ORBINC o.008 REFS 1.3560 .S4.IN,
4,000 HT4IL - 9.000 . REFL 1.3330 INCHES
Lt REFB 1.3330 INCHES
FHIB o.000 XHRP 3.2640 INCHES
YHRF g.0000 INCHES
' ZHRF 0.0000 INCHES
SCALE 0.3366 FERCNT

DATA HIST, CODE ¥
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LONGITUDINAL DERIVATIVES, FINS ON»- GRBINC=-2.0

MSFC TWT 470
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MACH NUMBER
FARAMETRIC VALUES M REFERENCE INFORMATION
BETA - G.070 ORBINC -~ 2.000 REFs 1.3560 S@.IN.
REFL 1.3330 INCHES
WNGIHC 4,009 HTAEL 9,600 REFE 13330 INCHES
PHIB g.eco XHRF 5.2640 INCHES
YHRP 0.0008 IHCHES
ZMRF G.0a800 INCHES
SCALE 0.3366 PERCNT
DATA $#15T, CODE v .
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MS

FC TWT.470 LONGITUDINAL DERIVATIVES, FINS ON, GRBINC=-2.0
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MACH NUMBER
FARAMETRIC YALUES REFERENCE INFORMNATION
BETA - 0.07@ QRBINC - 2,000 REF$ 1.3980 se.IN.
REF1L 1.,3330 INCHES
WNGINC 4.990  H7AIL 6-050 ‘REFB 1.3330 INCHES
FHIB 0,000 XHRP 5,2640 INCHES
YHRF g.0000 - INCHES
ZMRP f.0000 INCHES
DATA HIST. COBE v SCALE 00,3366 PERCNT
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MSFC TWT 470

LONGITUDINAL DERIVATIVES, FINS ON, ORBINC=-4.0
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MACH NUMBER
FARAMETRIC VALUES REFERENCE INFORMATION
BETA - 0,054 ORBIHC - 4.009 REFS 1.3960 58.IN.
WHEINC 4.000 HIAIL v.p00 REFL t.3330 INCHES
PHIS 0.000 REF8 1.3330 INCHES _
. XMRP 5.2640 INCHES
YMRF g.ooog INCHES
N ZMRF o.,ag00 IHCHES
QATA BIST. CODE " SCALE 0.3366 WFERCHT
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MSFC THT 470 LONGITUDINAL DERIVATIVES, FINS ON. GRBINC=-4.0
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MACH NUMBER

FARAMETRIC VALUES REFEREHCE INFORMATION

EETA - $.050 ORBINC - 4.000 REFS 1,3980 SQ.IN,
REFL 1.3330 INCHES

WNGIHNE £.000 HTASL 0,000 REfD 44 InenEs
FHIB ¢.580 XNRP | 5,2640 INCHES
_ YHRP 0,0000 INCHES

b ZHRF g.u008 INCHES

SCALE 0.3366 PERCNT

DATA HIST. CODE v
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FC TUT 470

LONGITUD]

MS

NAL DERIVATIVES, FINS Off, ORBINC=0.0

D(CNJI/DCALPHA] PER DEGREE
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0.8 g.¢ 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
. MACH NUMBER
FARAMETRIC VALUES REFERENCE INFORHATION
BETA - ©.058  ORBIMC g.000 REFs 1.3960 SQ.IN.
WHGIMC 4,000  HTAIL 0.060 REFL 1.3330 INCHES
PHIn o.000 REFB 1.3330 INCHES
. XHRT 5,2640 INGCHES
YHRP 0.0000 INCHES
ZHRP U.0000 INCHES
DATA WIST. CODE v SCALE 0.3368 FERCNT-

TWT470 S-1C/GAC ORBITER BOWHVS

FINS OFF
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PITCHING MOMENT DERIVATIVE. D(CLM)/D(ALPHA) PER DEGREE

MOFC THT 470 LONGITUDINAL DERIVATIVES, FINS GFF, ORBINC=0.0
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MACH NUMBER
FARAHETRIC VYALUES REFERENCE INFORMATION
BETA ~ 0,050 ORBIRC 0,000 REFS t.3960 sa.IN,
M 4.000 HTAIL o.060 REFL 1.3330 INCHES
woInc REFS 1,3330 INCHES
FHIB 0.000 XHRFP 5,2540 IRCHES
TMRF 0,o000 IMNCHES
ZHRF o0.goog INCHES
SCALE 0,3366 PERCNT

DATA HIST. CODE v
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D(CN)/D{ALPHA) PER DEGREE

NORMAL FORCE DERIVATIVE.
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FC TWT 470  LONGITUDINAL DERIVATIVES, FINS OFF, ORBINC=-2.0
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PARAMETRIC VALUTS
- 8.080 ORBIHC
4.904039 HIAIL
o.ooh

DATA HIST. CODE v

TWT470 S-1C/GAC ORBITER -~ BOWHYS

FINS OFF
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(V24061]

REFERENCE INFORMATION
REFS 1.3360 SQ.IH,

REFL 1.3330 IHCHES
REFB 1.3330 ITHCHES
XMRF 5.28640 IHNCHES
YMRF o.0000 INCHES
ZHRFP g.0000 INCHES
SCALE 0.3366 PERCHT
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HSFC THT 470

L@NGITUDINAL DERIVATIVES, FINS OFF, GRBINC»—Z 0
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.5 p.6  6;7 - 0.8 0.9 1.0 1.2 1.2 .3 1.4 £.5 1.6 1.r’ 1.8 3.9 2.0
MACH NUMBER .
FARAMETRIC VALUES - REFERENCE" INFORMATION
- g.p8p ORBINC - ’2.000 REFS 1.3960 S8.IN. °
WHGING 4,000 HTATL - 0,000 REFL 1.3330 INCHES
0.000 . REFB 1,3330, INCHES
. XHRE 5,2840 INCHES
‘ - YHRF .0.0000 INCHES
i . - ZHRF o,o000 INCHES
W1ST. CODE. v t | SCALE 0.3366 FERCNT
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PiSFC TWT 470 LONGITUDINAL DERIVATIVES. FINS OFF, URéINCt—4.0
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MACH NUMBER
PARAHETRIC VALUES REFERENCE INFORMATION
BETA - B,040 ORBINC =~ 4.008 1.3966 saliIN.
WHEINC 4,000  HTALL 0.000 :gggg :ﬁﬁﬁii
FHIB 8.0u9 5.2640 INCHES
0.0008 INCHES
0.0030 INCHES
DATA HIST. COBE ¥ f-3308 PERCHT
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ySFC TWT 470 ° LONGITUDINAL DERIVATIVES., FINS GOFF, GRBINC=-4.0
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MACH NUMBER

FARAMETRIC VALUES
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(v24071)
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SCALE

29 JAN 71

1.3%60
1.333d
1.3330
55,2640
0.o00040
o.o0000
0,3356

5Q.IN.
INCHES
INCHES
INCHES
ENCHES
INCHES
PERCNT

PAGE- 188



DICNI/DCALPHA) PER DEGREE

NORMAL FORCE DERIVATIVE.

MSFC YT 470

LONGITUDINAL DERIVATIVES, FINS ON, URBINC——I 05

LI B i | L e | Lokl B B | rTri TTFT T F T 7T rirr T Trrr TYTrT L N T TT LI B § Ll S T T"T'}
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0.5 0.6 G.? 0.8 6.2 1.0 1.1 1.2 1.3 1.4 1.5% 1.6 1.7 1.8 9 2.0
MACH NUMBER
PARAMETRIC VALUES REFERENCE INFORMATION
BETA - 8,050 ORPINC - 1,03D REFS 1.3980 S50Q.1H,
WHGENC 4,000 RTAIL 0,090 ﬁgg; :g;:g ::g:g:
FH1B 9,000 XMRP 5:2540 INCHES
YMRP 0.G000 INCHES
ZMRFP o.0ag0 INCHES
DATA MIST. CODE v SCALE 0.3366 PERCNT
TWT470 S-1C/GAC ORBITER BFI0OWHVS BASIC (v24081) 29 JAN 71 PAGE 189



MSFC THT 470

LONGITUDINAL DERIVATIVES, FINS ON, GRBINC=-1.05
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- ~l C I ] VI T I - ) L1 3 & | N ] LAt 1 L L. L b L L.l ! dol 4 L | I | T | | T | i r. .3 | N - ]
“%.5 H] 1.4 1.5-° 1.6 1.7 1.8 i, e.d

TWT470

0. 0.7 9.0 0.5 3.0 1.3 1.8 1.

MACH NUMBER

PARAMETRIC YALUES

BETA - 0,850 ORBINC - 1.G:20
WHGTHC 4,004 HTAIL 0,060
PHIB o.004 .

T pATA MIST. CODE ¥

S-1C/GAC ORBITER BF10WHVS BASIC

(V240813 29 JAN 71

REFERENCE INFORMATION

REFs 1.3980 S8.1IN.
REFL 1.3330 INCHES
REFE 1.3330 INCHES
XHRP 5.2640 INCHES
THRP 0.5000 INCHES
ZMRF 0,800 INCHES
SCALE D.3366 FERCHT
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http:ORBINC=-1.05

DE{LN)/DCALPHA) PER DEGREE

NORMAL FORCE DERIVATIVE.

MSFC TWT 470 LONGITUDINAL DERIVATIVES. FINS ON, HTAIL=-3.0

TR JOU W S G 0 OO T §

.60 T—F i< LI Lt LR B T 1 1 T 17 T 11 T TT LN B I | LIRLANE IS 11171 e T T
- . i
- t
| 1
I
55 o —_ H
+50
B / \
40
B T |
[ o e
n \ \\r\ .
+35 \ 1
«30 \ /
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-\ |
20
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-0
0%
nupl_l_.. ' I L r ot P 13 41 r ot PR [ R PR VI I i1 1 PR ) It Lol f 1 I
““o.3 0.6 a.7 0.8 6.9 1.0 1.1 1.2 1.3, 1.4 1.3 1.8 1.7 1.8 1.9 2,0
MACH NUMBER
PARAHETRIC VALUES “ REFERENCE INFORHATION .
BETA - g,020 ORBIMC = 1.0359 REFS 1.3360 S58.1IN.
WHGINC 4,000 HTAIL - 5.900 REFL 1.3339 IHCHES
o.000 REFB 1.3330 THCHES
FHIB . XMRF 5.264T INCHES
YHRP 0.0o00 THCHES
- 2ZNRP G.o000 INCHES
DATA HWIST., CODE v SCALE 0.33¢88 PERCHNT
TWT470 S-1C/GAC BRBITER BFI10WHVS BASIC (V240911 28 JAN 71 PAGE 191



FC TWT 470 LONGITUDINAL DERIVATIVES, FINS ON» HTAIL=-5.0

MS

S-1C/GAC BRBITER BF10WHVS BASIC
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= " )
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- N -
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— i ° ﬂ
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-.E ]
= F ] . \ /E b
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E L] . :
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o I R
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- 1 1 i ra [ 144 I f.1 b [ I ) i [ | 11 bl Bkl ol [0 TR Y JOR T S Y DU Y I | [ T ) lad L} ]
‘%.3 0.8 a.7 0,3 G.0 t.0 1.3 1.2 1.3 1.4 1.3 1.8 1.7 1.6 1.9 2.8
MACH NUMBER
PARAMEYRIC VALUES REFERENGE INFORMATION
BETA - Go.op20 ORBINC = 3.050 REFS t,3960 - 5G.1IN,
- REFL 1.3330 INCHES
WHGINC 4.0900 HTAIL 5.000 REFB 1.333D INCHES
PHIB 0,000 KMRP 5.2640 INCHES
YHRP 0.0000 IHCHES
. = ZMRP 8.0000 INCHES
DATA HIST. CODE v SCALE 0.3366 PERCNT
TWT470 (V240911 23 JAN 71 PAGE 192



ﬁSFC TWT 470 LONGITUDINAL DERIVATIVES. WING AND FINS OFF

D(CN3}/0CALPHA) PER DEGREE

LI L ) 1 T 7T LI 1 T U LA T 1 [ 7 T F 1 1 L LR 10171 =T 7T T T7T TTI T T 1T T F rrr T T]
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un -! I_l..1 I I ) 2 2 0 kT B 11 &1 [ [y . | 1 0.1 1 L ]‘l 1 L. L 1 | T . | . . ] il | HG o I | 1 ]_I;l_
. 0.6 0.7 u.8 ) 1.0 1.1 - 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.8 2.0
MACH NUMBER
. PARAMETRIC VALUES REFERENCE INFORMATION
BETA - 0.108  ORBINC =~ 1.850 REFS 1.3966 S8.1N.
HYAIL 0,008  PHIB 0,000 REFL 1.3330 INCHES
REFS 1.3330 INCHES
XHRP 5.2540 INCHES
THRP o,0000 INCHES
ZHRP 6.a000 INCHES
oata HisT. cODE v SCALE 0.3366 PERCNT
TWT470 S-1C/7GAC ORBITER BOHVS WING.FINS OFF (v24101) 29 JAN 7! PAGE 193



MS

FC THT 470

LONGITUDINAL DERIVATIVES, WING AND FINS OFF
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PRI r ¢ g 4 ¢ s r T | L bt L1} 11 1§ r 1 WAL B BT O | P B TR I B Y A Lol 1) idad b
5.5 o.¢ a.7 o.8 €9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.0 1.9 2.8
MACH NUMBER
FARAMETRIC VALUES REFERENCE INFORMATION
BETA - D.i0o0 ORBINC - 1.050 REFS 1,3960 5a.IH,
REFL 11,3330 INCHES
HIAIL 9.000  PHIB o.g00 REFB 1.3330 INCHES
XHRB 3,2640 INCHES
YHRP o.oonp INCHES
R IMRF 0.90G60 | INCHES
DATA HIST. LODE v SCALE o.sass_ . PERCNT
TWT470 S-1C/GAC ORBITER BOHVS WING,FINS OFF (v24101) 29 JAN 71 PAGE 194



MSFC THT 470

LONGI TUDINAL DERIVATIVES, WING OFF
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op Lt I PR T S T N N N | T U N0 DA N O T T 0 O N I | T | Lol L [ | TR I | b1 g
" B.s 0.6 u.7 8.8 D.9 1.9 1.1 1.2 1.3 1.8 1.5 1.6 1.7 1.8 1.9 2,0
MACH NUMBER
PARAHETYREC VALUES REFEREHLE INFORHATION
BETA - D.io0 ORBINC - 1.050 REFS 1.396¢ s@.1IN0,
.0 . REFL 1.333¢0 INCHES
HTAIL ¢.000 PHIB 0.00% REFB 13330 INCHES
XMRP J.2640 IHCHES
YHRE 0,808 THCHES
- ZMRF 6,000d IHCHES
DATA HIST. CODE v SCALE 0.3366 PERCNT
TWT470 S-1C/GAC ORBITER BFIOHVS WING OFF (v24111) 28 JAN 71 PAGE 195



MS

FC TWT 470 LONGITUDINAL DERIVATIVES, WING OFF
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‘0.5 0.8 .7 0.8 0.9 1.0 1.1 1.2 1.3 i.4 1.5 1.6 i.7 1.8 1.9 2.0
MACH NUMBER
FARAMETRIC VALVES REFERENCE INFORMATION
BETA « 0,100  ORBINC =~ 1,050 REFS 1.3960 SQ.IN.
REFL 1,3339 INCHES
HTAIL 0,908 PHIEB g.aaq0 REFB 1,3330 INCHES
XHRP 5.2640 INCHES
YHRP o,o000 INCHES
ZHRF o, naog INCHES
SCALE G.3 P
pPATA HIST. CODE ¥ A iec ERCNT
‘WT470 S~1C/GAC ORBITER BFIOHVS WING OFF (v241113 28 JAN 71 PAGE . 1986



NURMAL FORCE DERIVATIVE,

DICNI/DUALPHAY PER DEGREE

MSFC THT 470

LONGITUDINAL DERIVATIVES,

CRUCIFORM FINS, PHIB=45
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. 5 0.5 0.7 .8 0.9 1,8 1.1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1,9 2.0
MACH NUMBER .
PARAMETRIC VALUES REFERENCE INFORMATION
BETA - 0,070 ORBINC =~ 1.050 EEES 1.3950 5G.IN,
4. HTA 8.008 L 1.3330 INCHES
SHGING 208 A REFB 1.3330 INCHES
PHIB 45,000 XMRP 5.2640 INCHES
YRRF n.6008 TNCHES
ZMRE U,0080 1NGHES
DATA H1ST. CODE v ) SCALE 0.336% FERCNT
‘WT470 S-IC/GAC ORBITER BF20WHVS PHIB = 45 - {v24121) 23 JAN 71 PAGE 197



~AHSFC THT 470, LUNGITUDINAL DERIVATIVES, CRUCIF@Rﬁ FINS. PHIB= 45
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DCCLM)/BCALPHA) PER. DEGREE
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\

PITCHING MGMENT DERIVATIVE,
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‘6.5 0.6 a.? a.o 0.9 1.8- . 1,1 - 1.2 1.3 7 1.4 1.5 1.6 1.7 1.8 , 1.8 2.0
MACH NUMBER . .
FARAMETRIC VALUES. . . - . REFERENCE INFORMATION °
BETA - -@8,07a ORBINC -~ 1.050 - REFS 11,3960 SQ.IN,
WHGINC 4.000 HTAIL -~ 9,100 :g;; :-;:30 ”‘é"gs
. L3330 ‘INCHES
FHID 43,000 . XNRP 5.2640 INCHES
" YHRP G,0000 - - INCHES
ZMRF 0,6000 INCHES,
DATA HIST. CODE v SCALE D.3366 _ PERENT

TWT470 S-1C/GAC. ORBITER BF20WHVS PHIB = 45 (V241213 23 JAN: 71 ~ PAGE -198



MS

FC THT 470

LONGITUDINAL DERIVATIVES, CRUCIFORM FINS, PHIB=0
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“a.s D.s 0.7 6,0 g.9 2.0 1.1 1.2 1,3 1.4 1.8 1.8 1.7 1.8 1.9 z.0
MACH NUMBER .
PARAHMETRIC YALUES . REFERENCE INFORNATION
BETA - 0,080 ORBINC - 1.030 REFS 1.3960 SG.IN.
WNGING 4,000 HTATL 0.080 REFL 1.3330 INCHES
REF2 1.3330 INCHES
PHIB 8,000 XMRF 5,2640 INCHES
YHMRF 0.0000 INCHES
ZMRF 0.g000 INCHES
DATA HIST. CODE " . SCALE 90,3366 PERCNT
TWY470 S-1C/GALC ORBITER BFZ20WHVS PHIB = 0 (v¥24131) 29 JAN 71 PAGE 188



DCCLM)/DCALPHA) PER DEGREE

PITCHING MBMENT DERIVATIVE,
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MACH. NUMBER . .

. PARAMETRIC VALUES i REFERENCE INFORMATIOCH
BETA - 0.9sp ORBINC - 1,039 REFS 1.3960 $A.IN.
. TA 0.00D0 REFL 1.3330 . INCHES
WNGINC . ",. Bea HTALL REFB 1.3330 INCHES
FHIB o.5c0 XHRP 5.2620 INCHES
- YHRF 0.0ggo INCHES
ZHRF 0.0000 INCHES
DATA HISF. CODE “ oy SCALE 0.3366 . PERCNT
. i . - e R i . .
TWT470 S-1C/GAC GRBITER ‘BF20WHVS PHIB = 0 {(v24131) 28 JAN 71 PAGE . 200

HSFC THT 470

LONGITUDINAL. DERIVATIVES, CRUCIEGRM FINS.

PHIB=0-




MSFC THT 470

LONGITUDINAL DERIVATIVES. HING INCIDENCE “2 0
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R X 0.4 - 0.7 o.6 o.o 1.0 1.2 t.2 1.3 1.4 1.3 1.8 1.7 3.0 1.9 2.0
MACH NUMBER . .
} PARAHETRIC VALUES - REFERENCE INFORHATION
BETA - B.0S0 ORBINC -~ 1.030 - REFS -1.3960 S2.1N,
WREINC 2.060  Hrait o, 000" REFL i.3330 © INCHES
o.o00 . REFB 1.3330 INCHES
- FHIB - XHRP 5.2640 INCHES
YRRF -~ a.0000 INCHES
ZMRP - 0.0000 INCHES
) . . DATA HIST. CODE v SCALE ) .u_.uso FEgcn_r
TWT470 S-1C/GAC ORBITER BFI0WHVS WING INC=2,0 (V¥24141]) ~'29 JAN 71 TPAGE T 207



DCCLM)/DCALPHA) PER DEGREE

PITCHING MOMENT DERIVATIVE,

MSFC THT 470
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LONGITUDINAL DERIVATLVES, HING JNCIDENCE
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S- IC/GAC @RBIlER BF]UWHVS WING INC 2 0

(v24141)
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MSFC TWT 470 “LONGITUDINAL bEéIVATIVES; STRONGBACK . GFF

"WT470 S-IC/GAC ORBITER BF1OWHV .- STRONGBACK OFF (V241513 29 JAN 71  PAGE ~ 203
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’ MACH NUMBER - - N
PARAHETRIC VALUES » REFERENCE INFORMATION
'BETA - 0,040 ORBINC - 1,050 REFS -- 1.3960 T ose.IN,
WHEINE s£.000° .mTAIL 0,060 :E?ﬁ - : . gg;g ;:g:g:
Frlp ¢.a00 : : XHRP. - 5.2640 INCHES
YHEP 0,0000 INCHES
ZHMRF 0,8000 INCHES
. . ~'SCALE o. 5 P H
DATA HIST. CODE ¥ Sca 336 ERENT



PITCHING MOMENT DERIVATIVE,

MS

FC TWT 470 LONGITUDINAL DERIVATIVES. STRONGBACK GFF
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. ZURF 0.09400 INCHES
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LUNGITUDINAL AERODYNAMIC CENTER, FINS GN, CRBINC=-4.0
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BETA - 0,050 ORBINC - 4.0DD REFS 1,3960 Sa,IN,
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LOCATION OF LONGITUDINAL AERGDYNAMIC CENTER. XAC/REFL -FORWARQ' OF 3MRP
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LONGITUDINAL AERODYNAMIC CENTER, WING AND FINS. OFF
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~ FARAKETRIC VALUES REFERENCE INFORMATION
BETA - 0,100 ORBINC - :,080 REFsS 1.3959 S54.IN.
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. _ ZHRF o.,0000 INCHES
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DATA HIST. CODE v CALE 3388 FER?NT
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REFB 1.333q 1NCHE S
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ZMRF gd.oc000 INCHES
DATA HIST. CODE v SCALE 0.3366 PERCHT
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TWT470 S-1C/GAC ORBITER BFI10WHVS WING INC=2.0

fro T =TT L | LI T T L I T T T rTrT T T TT T T} Tt ...r[—r-'rr-r""sl
o - i 4
Q: - 3 -
§ 1.8 e R
- 4
LL - 4
=
1.8 z 1
g : ]
= - 1
F 2.4 -—-—j
(5 -
& |_ ]
Le -
_ 1.2 N ]
. b -
o I
ey 1.0
&
<
x E -
. ¢ W.n
o A ]
s
= -
= t.e
i - -
(_) - . -
Q C.s =
—. | B
= L 4
= L 4
-
> D.2
(] 3 R
D b= - -_
o> L A
Ll 0.0 P
< ) o 1
J - 4
- -
z =—u.2 .
o L o
2 - i
= -n.a
o] L 4
5 : \-ﬂ :
D
1 0.0 r i
L t
0
B B
z - . .
2 ! . :
— 3.0 L.i 1 & L4 r_t 1.r 3 4 Lol 44 TN AT SEET TSRS YA PNE TN I CHR T DO SN Gl K SO0 T} L3y L.t 9 1 1 °L 4 L4 .1 PR S T
< “a.s n.e 0.7, 0.8 0.9 1.0 1.2 1.2 5.3 14 1.5 1.8 1.7 1.8 1.9 2.0
3 - -
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Gt REFB 1.3330 INCHES
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MSFC THT 470 LGNCITUDINAL AERUDYNAHIC CENTER, WING SPOILERS
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* SCALE 0.3366 PERCHT
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ANGLE OF ATTACK. ALPHA, DEGREES

" DATA SET SYNBOL  CONFIGURATION DESCRIFTION PARAMETRIC YALUES REFERENCE INFORMATION
A xze0817 O YWT470 S=IC/GAC ORBITER BF1OMAVS BETA - D0.030 ORBINC - 1.050 REFS 1,3380  S4.1R.
taza103y OO THT479 S-1C/GAC ORBITER BOHYS WING,FINS OFF  (necrne 4.000 HTAIL p.osg REFL - 1,3330 INCHES
§X24113)  ©  TUTATO 3-IL7GAC CRBITER BF1OHYS WING OFF ! REFB 1.3330  INCHEs
(2241501 D TWTATE S-I(/GAL ORBITER SFIGNHY Fnls 0.000 XHRP 5.2640  INCHES
YHRF U.0000  INCHES
) » ZHRP 0.0000  INCHES
‘ SCALE 0.3366 PERCHT

HACH Q.92r
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DATA SET SYABOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORHATION
{824081) a THTSTO S—IC/GAC ORBITER BFLOMHYS BASIC BETA = ©.059 ORBINC - 1.0950 REFS 1.3980 “SQR.IN,
tB24131) O TWT470 S~1C/GAC ORBITER BF10HVS WING OFF WNGIHC 4.000 HTAIL o.0o00 REFL 1,.3330  INCHES
(824351 el TWTd70 S~IC/CAC ORBITER BFLOWHY STRONGBACK OFF i . ‘REFB 1.3330 INCHES
. : . FHIB g.0d0 XMRE 5.2640 INCHES
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- SCALE 0.3366  PERCNY
HACH 1.083 § 3
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PATA SET SYHBOL CONFIGURATION DESCRIFTION N PARAHETRIC vALUES REFEREMNCE INFORMATION
{B24081 Q TWI470 S-IC/7GAC ORBITER BFLOWHVS BASIC BETA - 0,050 ORBIHC -; 1.05D. REFS 1.3x550 59.1H.
-¢B242211 O TWT4TO S-1C/GAC ORBITEHR BEIONVS WING OFF WNGINC £.007 -HTATL o.oon REFL 1.3330  INCHES
(B23131) < IWT470 $-1C/GAC ORBITER BFIOWHY STROMGEACK OFF ao N REFR 1.3330 INCHES
PHIB ¢.000 XHRP 5.2640  INCHES
. - YHRF 00,0000 LRCHES
ZHRP 0.0000 INCHES
SCALE 0.3366  FERCNT
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DATA SET SYREBOL COMFIGURATION DES&R!FT!OH PARAMETRIC VALUES REFERENCE IRFQRMATION
{324081) o] TWT470 S-1C/GAC ORBITER BFIQOWHYS BASIC BETA - 0,050 ORBINC - 1,088 REFS 1.338C . s@.1N.
{BZ4r1t} a THT470 S-]C/¢AC ORBITER BFIOHYS WING OFF N 4, .oo REFL 1,3330 INCHES
(52415311 O TYT472 5~IC/GAC ORBITER BF1OWNY STRONGOACK OFF WMG IHC 0a0 _HTAIL ’ a REFS 1,333 INCHES
. FHlp 0.930 XMRF 5.2640  INCHES
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. ZMRF " p.o0060 INCHES
. SCALE 0.3366 PERCHT

HACH
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(%2s3823 A TWTATD S~I1C/CAC OABITER BFIOWHV . FdIB o.o000 XHRP 5.2¢49  1NCHES
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- ANGLE OF ATTACK. ALPHA. DEGREES : ’
DATA SET SYMBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFGRHATION
tpzagsry () TWT470 S-1C/GAC ORBITER BFIOWHVS BASIC BETA - 0,056 ORBINC - 1,050 REFS 1.3960  SQ.IN.
(gz2e1t1) L} THT470 S-IC/GAC ORBITER BFIOHVS WING OFF WNGIHC " 0og AlL p.opn REFL 1.3330 INCHES
(B24151) o TWT473 8-1C/GAC ORBITER BF1OWHY STRONGBACK OFF ! 4. HT ) REFB 1.3339 INCHES
. ) FHiB g.08% XMRP 5.2640  INCHES
. THRF 0.08008  INCHES
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. SCALE 0.3366  PERCNT
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION - FARAMETRIC VALUES REFERENCE INFORHATION
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(5241213 [0 THT4TO S-1CAGAC ORBITER BF1OHYS WIMNG OFF 0 a REFL 1.3330 INCHES
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YHRP 0,0008  INCHES
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TWT470 S-iC/GAC ORBITER BFI0OWHVS BASIC {P24081) 29 JAN 71 PAGE 309



MSFC THT 470 HORIZONTAL TAIL EFFECTIVENESS

& T ’ ™ L o B [ 1w o e s e a2 o S
18‘ -
.16i ‘ l - ‘\
ol )l N N \

-/ \

[ e B

LI I

ANARERYNYALVEER I
AT AN TN /7//:
//

-m,z \\\_//{/ : | -' \\‘\-‘ ‘ ‘RE\\\\

VI N T ]

-0

HORITZONTAIL TAIL POWER,DCLM/DHTAIL(CMIHA) PER DEGREE

.zn [ I ) | S ) Lol 1 } . | DS [ S N N S | ¢ I I 14 3 .1 | | W S | -llr_j_ (o L] 1 4 l/ | N ) Il‘l‘l
*“e.s 0.6 0.7 0.8 0.9 1.0 1.1, 1.2 1,3 1.4 1,3 1.6 .8 1.9 z.0
MACH NUMBER . ;
SYHBOL ALFIIA PARAHETRIC VALUES . REFERENCE INFORMATION

0 - 10,950 [=13:54.14 - 1,080 WHGINC 4.000 ' REFS 1,3980 S@,EN. :

] g,00d HTAIL o.,a00 PHIB D.GoAa REFL 1.3330 INGCHES
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SCALE 0.3366 - PERCNT

DATA HIST. CODE P
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(024001 O THTS70 S5~1L/GAC OBITER BFLOWHYS BASIC BETA - 0,050 ORBINC - 1.050 REFS 1.3860 SA.1IN.
(C24183) g TWT470 S~1C/6AC OCRBIYER BFIOWIHYS WING SFOSLERS WHGINC $.000 HTYALL ag,000 REFL 1.5330 INCHES
fula 0.000 REFB 1.3330 INCHES
. XMRP 5.2640 INCHES
YHRP 0.0000 TNCHES
ZHRP 0.83800 IHCHES
HACH 0,595 SCALE G.3366 PERCNTY
PAGE 311



MSFC THT 470

EFFECTS OF CRBITER VING PIRMETERS -

© 1 = — et L L et |
- -
N I k]
3 - . ; R
R . . 3
4 = T
3 K 7 N ]
0 o B
=z [ . . . ]
Q B .
- = - A
= o -
=z . . - K
bl - ’ ]
L -
— 1
L - |- ]
L 3 3
Ll 3 . 4
9 3 , 4
S ., - A )
Ll - »/Q/ . . E
[ L ; .. } N
o R - ) A
) I
w Mf § = i
1 F . A
< - B -
= - : n 1
r -z " 74 -
2 r -
= N / - .o i
-3 {
-8 - -
I . 4
- -
-5 T -
a 3 I3 ] L ] Ll L, 1 L 1 1 L} X i 1 L 1 3 1, ] I ] i L I 1. L H ] L 1. 1" 1 L (] i 1 1 [ L ]
-148 ~18 -1Q: -8 -6 - 4 -2 o 2 & ] & 1] 1z 14
ANGLE OF ATTACK. ALPHA, DEGREES
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(D280981} 0 THTS70 S~1C/GAC CRBITER SF1OWHYS BaSIC BETA = D.050 QOREBINC =~ 1.950 REFS 1.39690 S@.IN.
(p2s362) [0  TWT4TD S-1C/GAC ORBITER-BFIOWIHVS WING SFOILERS  yoine 4.000 HTALL =~ o©.oop REFL © 1.3330  INCHES
- " a . REFE " 1.3330 INCHES
- - FH18- ¢.qdo XMRP 5.2640  INCHES
- YHRP 0.oo0o0 INCHES
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(Ezepo1) O TWTa70 S~IC/GAC ORBITER BFIQHVS BASIC BETA - 0.050 ORBINC.- 1,050 REFS 1.3980  SQ.IN.
(E24341) =] TWT470 S-1C/GAC ORDITER BFIQWHV¥S WING INC = 2 WHGINC 4.G00 KHTAIL 0,000 REFL 1.3330 INCHES
(E24333) O TWY470 S-IC/GAC ORBITER BFIOMVS WING OFF REFB 1,3330  INCHES
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- YHRF . 0D.0000  LNCMES
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(EZ24111) [~ TWT470 S-1CrGAC ORBITER BFIOHVS WING OFF & 0.000a REFB 1.3330 INCHES
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(E24084) (3  TWT470 $-ICs/GAC ORBITER BFIQRYS BASIC BETA - D0.050 ORBINC - 1.058 REFS 1,3960  S4.IN.
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tE€2s162) B THTATO S~IC/GAC ORSITER BFIOWIHYS WiHG SPOILERS hig . XMRP 5.2649  INCHES
o YHRP 0.0088 INCHES
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NORMAL FORCE COEFFICIENT,

MSFC THT 470

EFFECTS OF ORBITER HING PARAETERS
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(pzare11 [0 TWT470 S=LC/GAC ORBITER BFIOWMIHVS WING SPOILERS  jweopne 4.000 HWTAIL -  0.00o REFL 1.3330  INCHES
Pu1E 0. 060 REFE 1.3338  INCHES
ot KHRF F.28640 INCHES
’ R YHRE 0.000D0  INCHES
ZHRF 0.0000  INCHES
HACH 0.599 SCALE 0.3356 PERCNTY

PAGE 318



[ T LI I | L T F T T LN B
5 . —
L . ) d
4
3
= .t CJ\ ]
=
[ - N
- i N
P-_ " -
- \ .
TT “ E
S5 F : e b
L B 4
i a <
o ] [T . ]
i ~ |
') i . hH\E}ﬁq“ ﬁHE}‘qwhf}h““~£&~ -
=,k i gt < P N ™. N
L% i —"E\_ D\ |
- - ‘El\ i
[ 2] - 4
= - 4
- 2
© 2 : -
= - 4
I [ 4
Q r . E
— -3
o F N
sy .
-3
1 1 1 1 L L} i L i i 1 4 i i 1 i i N ]l 'l 1 L] L] i ] 1 1 ] 3 1 i L i
Y -1z -10 - & & -4 -2 0 z 4 6 a 10 1z 14
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t02s082) THTS7D S-1C/GAC ORBITER -BF1OWHYS BASIC BETA - 0,058 ORBINC - 1.050 REFS 1.3960  se.IN.
(D24181} TWI4TO S-1C/CAC ORBITER BFIOWIHVS WING SPOILERS  ueine  4.000 HTAIL o_gag REFL 1.35330 NCHES
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EFFECLS OF CRBITER"WING PARAMETERS
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. ANGLE OF ATTACK,. ALPHA. DEGREES . . .
DAYA SEY BYH20L COMFIGURATION DESCRIPTION . FARAMETRIC VALUES REFERENCE INFORMATION
(E24068L) )  TWT470 5-1C/GAC ORBITER-BFIOHYS DASIC BETA - 0.059 ORBINC - 1.050 REFS 1.3980  se.IH,
(E24141) [0  TVT4TO S-IC/GAC ORBITER BFIOWMVS MING INC = 2 yucrw .009. HYA 6.0o0n REFL 1.3330'  INCHES
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THRF 0.0000 INCHES
. ZHRF 0,8800  INGCHES
HACH 0,987 . SCALE 0,33856 PERCNT
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o - YMRP o,ooof INCHES
. ZHRP 0,0000 INCHES
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ncs 1,085 SCALE 3366  PERCNT
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{EZ2aB21) n THTS7D S-1C/CAC ORBITER BF10HYS BASIC BETA - 4,058 ORBINC - 1.050 REFS 1.39890 5@.IN.
tEa42811 1 THT47TO S-IC/CAC OABITER BFLOWHYS WIHG INC = 2 4.000 oo REFL 1.3330  INCHES
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LATERAL-BIRECTIONAL CHARACTERISTICS, BASIC CUNFIGURATIGV
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MSFC THT 470 DIRECTIONAL STABILITY, BASIC CUNFIGURATIUﬁ

1.0 LI I ) TTTT FrrryrrrofprriryriIrrr TTITT TT ¥ TTIrITryrrrir T T mrrTrT T LERLIRE B | YT RETT
. - R |

1 3
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(o] - .
s : i ZE f
= N h .
- B.0 = - Y {
> él :
[ - - E
D L -
M _g.s -
—r - E
5ot & X( ]
-2.0 2 - o -t

]
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!

e

L B L

N N

~3+3 N

Pl

SIDE FORCE COEFFICIENT,

T 1
t

-4.0

~8.9

LI ek ]

-5.0 -
'55”"" ]Ill‘illl—Llll Lt t q | I i 1ol .t 3§ ) Y I 14 1 3 b I T ) J_dl.» I ] r.r 1 i i1 3.3 11 1.1 Dlg-
‘a.0 5.9 s.0 2.5 2.0 1.5 1.0 0.5 8.0 6.0 0.0 0.0 =~0.,5 -1.0 ~1,5 -2.0 =2.3 =3.0
YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

SYMBOL PACH N FARAMETRIC VALUES N . REFERERCE INFORHMATION
o 1,195 ALPHA 0,388  ORSINC -~ 1.050 REFS 1.3960 sa.IN.
o 1,299 LG T HE 4,000  HTAIL o.000 :E?ﬁ ::;:g ;:g:gg
< 1.459  FHIB o.000 XMRF 5,2640 INCHES
A 1.954 - ‘ YHRF 0.coDD . INCHES
. . ZHRE 0, 8000 IRCHES
SCALE 0.3366 PERCHT

REFEREMCE FILE
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MSFC TWT 470 DIRECTIGNAL STABILLTY. CRUCIFGRM FINS. PHIB=0

LI 2 IO S [RCUN O S I N I B o Il[]lliil LINER 0 O A I B B S I R B I R L2 I i lll!!lari T T

: ]
N , i
L r Ak L1

‘ : // /j i/ | ' J
N RERVEV VAR ;
N //3’ /i/// / |
f

CYy (BODY AXIS)

- y

~1.%

: ANV '. | ‘ E
-z.o: - f / D/ : : - ' :
5 1TV /Cf/ [ - ]

N AT
AN T/dp/{ [ | |
AN [/ | fl L | | ;
i Jip<ERENEEEEE
T 11 | z

5.9 pd oo bopep g A g p ot b1y n p et ks I I T N N N I A R AR | I3 I I ] I ]
“Fa

P L E i : 1 r
4.6 3.5 5.0 2.3 2.0 1.5 1.0 2.3 ¢,0 0.0 c.0 0.0 0.4 0.0 -p,5 =«1,0 -1,5 =2.8 -2.5 ~3.0

YAYING MOMENT COEFFICIENT, CYN (BODY AXIS)

SYHMAOL HACH PARAHETRIC VALUES - REFERENCE INFORMATION

SIDE FORCE COEFFICIENT,

.

~5.0°

=t

O 9.856 ALPHA 0,320 CROINC = 1.050 . REFS 1,.3960 $8.IN.
. YHGTH 4.600 HTAIL ¢.000 . REFL 1,3330 INCHES

o 9.259 Grue a . . REFB 1.3330 - INCHES
o 1.136 PHIB D,.og i XMRP 5.2640 INCHE S
faY 1.302 YHMRP v.000D IKCHES
. 1,880 ZHRE o.ao00 IHCHES
. SCAL 0,33 P T

o 2.953  DATA MIST. CODE %A CALE 8 ERCN

TWT470 S-1C/GAC GRBITER BF20WHVS CRUCIFORM (J24132) 29 JAN 71 PAGE 354



HSFC THT 470

_LATERAL-DIRECTIONAL CHARACTERISTICS, BASIC CUNFIGURATIGN

T i T BN M S R A A B B S B S Bt i T A M B B o e e e | T T LB B S i |
B i
- I
= {. .
!l -
-0.4 = - { v
~ ~
-0.2
: oa Ea’*"‘&‘—ﬁ"-‘—mﬁ\ ]
- ) 3= (B
o.3 - B=F - [ = | oF e p——c IS E
- [ = E——-—-—}—\.ﬁ ]
o4 ki U . "
n b 1o e ] L Fa) 4 -
-0.8 O‘h““%ﬁ— e > S T 4 i
— B -
m o .
0O -o.e
[ ] - d
| ]
-0.7
N ]
~-0,.8
- N
~0.9
-1.0
-1,
- 2 -Ll i [ S 1 .4 & Il L Lad i1 1 Jod 1 S SO S Lod. 1 L1 1 1l 1 gk A - | b1 i | '} P11 % .1
- a -2 o o L] o H 4 ] 8 10 12 14 18 ie 20 22 24
SIDE Si.IP ANGLE. BETA. DEGREES
SYH3DL  HACH PARAMETRIC VALUES REFERENCE INFORMATION
fa] 0.59¢ ALFHA 0.388 ORBINE -~ 1,038 REFS 1.3960 Se.IN.
o a.893 HNGING 4.009 HTAIL 0,000 REFL 1.3330 IHCHES
N . REFB 1.3338 INCHES
[+3 o.997 PHIBE . o,000 XHEE 5.2640 INCHES
a 1,095 YHRP 0.o0p00 INCHES
. ZMRE 0.0088 IHCHES
REFERENCE FILE SCALE 0.3366 PERCMNT
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LATERAL-DIRECTIONAL CHARACTERISTICS» BASIC CONFI

HSEC Tu{ 470

GURATIGN

E I T LENLIE ] L ¥ =TT T 1 7T LI | T T ¥ T 1 7 T LI | ¥ i T - 1
n H 4
- ,] '_;_
~ 4
-6.1 . e T
r - 1
F. o . :
-o.2 - e z & . N—
= —A‘_'"‘*‘—'& 4
~0.3
: Dyl o Cr 5 :
" o.s [ SI. = = + =
3 o VR 2 T r— -5 —td - 7.
3 T R e e ERN . S - h
- '..
~-0,5. p
— o -4
m o 3
0. -o.s
o - .
-,
~o,8 |-
-0.9
. -1.0
T s
i B [ 1t et L N | L3 4 § - I | i1} I x_ 4 | B ) L1t | - i1 ¢t 1 1 L | - 1 1 L2 l_
- -2 a o ] o 2 4 e - 8 i0 12 15 ig 18 2D 22 24
SIDE SLIP ANGLE. BETA, DEGREES
syNBoL HACH FPARAMETRIC VALUES REFERENCE INFORMATION
o 1.196 ALPHA 0,380 ORBINC - 1.08%0 REFS 1.35960 5a.1H.
. . HTAIL 0.00 REFL 1.3330 IMNCHES |
0a 2,799 WNGINC 4.000 TAl 4] REFE 1.3330 INCHES
o] 1.559 PHIG 0.900 2MRF 5.2640 INCHES
A 1,954 THRF o,go000 IHCHES
. ZMRP 0.0000 INCHES
CALE D.3368 CNT
REFEREHCE FILE B H FER
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HSFC_THT 470

_LATERAL-DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURATION

LI | LI 1 T T LI B B e (B B S | g | Tt T 1T T T T I Trr
P £
z U
L ] 3
r I
-0.3 e b Sk
- k -
- H -
-g.2 —
- G-{%"—ﬁli’"‘e’"s 3 o _'__s____@_'______,e..-—._..s j
-0.3 B = = e -
C g | N ]
- P Ll
A PR o
- A-&.-——AE—"'A"_ .// .
~0.4 ey >
L ,/4 ™o
o g
- P —&
-0,8 L ﬁ_ﬂ_%g-—'e—*e—""' el i
o I :
m - J
0 -p.e
[ &) R -
-a.7
-0,8
-0.9
-’-u
-1.1
_’ 2 i I Pl i i i £.1 1 Brademd bt L. Jd__L Lo 1.} 11 L Sp i W S | (] 1 it - 3 L i i 1 1.3 1 ]
*tas- .2 4] ] o a -2 ] [ -] 10 12 18 18 18 an 22 24
SIDE SLIP ANGLE. BETA, DEGREES
ATHIOL HACH PARAMETRIC VALUES "REFERENCE INFORMATION
fe) 0.596 ALPHA 0,360 ORBINC =~ 1.05D REFS 1.3960 Sa.IN.
a G.881 MNGIKC 4,000 HTAEL g.008 EEE; :gg;g i:g:g:
< 0.987 FHIE 0.000 XMRP s.2620 INCHES
A 1,695 YHRP v.oo000 INCHES
ZMRF o.0000 INCHES
REFEREHCE FILE B SCALE 0,336% PERCHT
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TION

MSFC TWT 470 LATERAL-DIRECTIONAL CHARACTERISTICS, BASIC CONFIGURA

=T ¥ T LI L) 17T T 11 T ™17 ™11 | | T 1T ™77 T T L —r-r
- ! <4
i
L 4
b ; 17
F i i
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-o.2 N f Y N s - VN Y PR B b
N “5-—_,_._&
N P e I e -
-0.3 h
L 0—0-__<>,——-—$’—V =3 r
X $ e . e 1
o K - ﬁE‘--—-._..._‘_.a_._ oy 24
- - LS Rl S
-0.5
™ - J
m, - E
0. -p.e -
O = 4
DT
-o.e
~0,.%
-1.0
~1.3
2 2 [ 3 L 1L 1 11 1 1 1 1 1 L L i 'l i r 1 L] 1 1 L S 3 ] ] 1 1 E L 1 1 1 L1 [} i i 1 L 1 1 1 1 L 1 ] 1
*l s -2 o o -] o 2z 4 [ 8 10 12 14 16 18 20 22 24
SIDE SLIP ANGLE. BETA., DEGREES
SYMAOoL MACH FARAMETRIC VALUES REFERENCE INFORMATION
O 1.138 ALFPHA d.360 ORBINC - 1,050 REF S 1.3950 5Q.1N.
. WG IN .gep HTATL o.000 REFL 1.3330 INCHES
[m] 1,299 v Sl c 4 REFB 1.3330 INCHE S
fa 1,459 PHIB 0.00% . XMRP 5.2640 INCHES
[ 1.954 YMRE 0.0000 INCHES
2MRF o.0000 INCHES
- SCALE 0.3368 PERCNT
REFERENCE FILE
PAGE 358
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PESFC THT 470  LATERAL-DIRECTIONAL CHARACTERISTICS. BASIC CONFIGURATION

=TT ™1 LA | 7 LI | LIMRE Bl § 1 ¥ T 1T T T T L3 I | LI ML _l"]
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I
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: bl A
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-D.5 N Py & - 2 it e S - _
= 5 N
< r " 1
[ ] . A
o -p.c
[ - -
- ]
-0.7T
- 4
- i
~0.8
-0.%
o E
A - |
-2.0 -
b -
-1.1
I 4
_1 2 L E_3.-i, 1. .4 ' E. . | . N b oL i B ) 11 L1 ¢ 1.1 1, 1 L Kt (! L—L L r 1. Lt i L Aol 1 1 I3 i
< a -2 [ o o ] 2 4 8 8 10 12 14 16 LT ] 2o 2z - 2«
. SIDE SLIP ANGLE. BETA., DEGREES
SYNBOL HALH FARAMETRIC YALUES REFERENCE IMFORMATION
o D.596¢ ALFHA D.389 CORBINC - 1.0%0 REFS 1.33560 S@.IN,
=} G.a91 WNGIHC 4.000 HTAIL o.8090 EE:; :-;;:g i:égig
< 0.937  FHIB o.oo XMRP 5.2640 INCHES
A 1.02% THRE 0.0000 INCHES
ZMEP 0,a000 INCHES
SCALE 9.3366 . PERCHNT

REFERENCE FILE
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MSFC THT 470 LATERAL-DIRECTIONAL CHARACTERISTICS, BASIC CONF IGURATION

LI i | T 17T T T 1 17 FT LI I } LI L L T—F T S LR B 4 1 7 L2 | T T T—P'r“I"I"r‘T‘l
i i 1
i
I~ i P
3 i 4
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-6.2 L e = A -y A
: - - “‘ﬁ-ﬁ_ A 1
~-0.3
[ *-o—mo—1s > o © "‘f’ ]
K I
i Oy y—E = 1
~0,.4 o ¥ (=)
o . tF = o 2y 33)
A G“Q—T-u £ & & = = St 1
-0.5
= i J
< B A
(&, r h
0 -o.e
° - :
~a.7
~o.8
-o.9
-1,8
=-1.1
- “
--18—"! P N Ik i a4 1 s 1 [ 2N 1 Lt Lt f Pyl 41 i Lt i) Loadead T ] IIL_
‘T s -2 o o a /] 2 4 & s 10 12 14 18 18 20 22 "~ 24
SIDE SLIP ANGLE. BETA, DEGREES
SYHEOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
(o] 1.196 ALPMA 6,360 ORBINC - 1,050 REFS 1,.3960 sQ.TM.
{ .209 WHETHC 4.0d0 HTATL 0,060 . REFL 1.3330 INCHES
8 : REFB 1.3330 INCHES
¢ 1.453 PHIB 0.008 XNRP 5.2640 INCHES
4 1.952 YHMRF o,p080 INCHES
. ZHRF o.0000 INCHES
STALE 0.3368 PERCNT

REFEREMCE FILE
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ﬂl"lSFC' TWT 470 LATERAL-DIRECTIGNAL CHARACTERISTICS, CRUCIFORM FINS. PHIB=0
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f
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] PrSemetBgn 2 PRI WV S ——l?r-ﬁ__ N ]
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n.a 3 AD A [ — vy Aa A . L
8T LW P I S & - —;&“_“‘ 0 ]
- . -Q E
-0.5 ; % i e £ =3 *L—-"‘E}"““f#“-ﬁ—mgt::g—»4a ]
— L
m b
o -o.8
o) o g
[2- 2% 4 TR wpen mommpes - -
0,0
0.0
I 1
-1,8
-3.3
- -4
_’z-]]l 111 . | r 4 1t r A L L1 3 ) J . At 5 11 1.1 LI | 1311 L bod ¢ ¢t 1.1t 3 D WL N U A N SN NN P Y | I la_1
‘= a -2 [+ [ o [+ o o 2 4 3} ] to 1z 14 16 ts 2o 22 24
SIDE St IP ANGLE. BETA. DEGREES
SYHEOL  MACH ’ PARANETRIC VALUES REFERENCE INFORMATION
o) g.085 ALPHA g.340 ORBINC -~ 1.DB30 REFS 1.39%0 SG.EN,
o 0,990 WNGIMC 4,000  HTAIL 0.003 gg?; :-gggg i:g:g:
o 1.196  PHIB o.00g XHR?P 5,2840 INCHES
A 1.302 YHRE 0.06580 INCHES
. 1.460 - ZHRP 0.0008 INCHES
- s o. =
D 1.553 ODATA HIST. CODE *A CALE 3366 PERINT
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- MSF
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=~B.9

-1,0°

=-1.1
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C TT 470 LATERAL-DIRECTIONAL CHARACTEQISTICS, CRUCIFORM FfNS, PHIB=0

1 T 11 T T T T T Lo | L 3 l Tt 7 T 17T T T Lo | T T TET T 1T T T 1 =TT T T 771 ™rer e
B bl
TTTYTOO
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i 1 . E
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& -2 o o o o -0 - 2 4 € & 134 iz i4 1¢ 18 2o 22 24

SYMEOL HACH

oppronn

O.896
a.93%0
1.1286
i.302
1.460
1.953

ALFHA

WHGINC

PH1B

DATA

HIsT.

SIOE SLIP ANGLE.,

FARAMETRIC VALUES
ORBINC =~ 1,050
HTAIL o.o00

0.340
4.0083
9,000

CopPE

A

TWT470 S-IC/GAC ORBITER BFZ0WHYS CRUCIFORM

BETA, DEGREES

(J241323-

‘REFERENCE INFORMATION

REFS
REFL
REFB
XHRP
YHRP
IMRP
"SCALE

28 JAN 71

1

+3360
1.3330
1.3330
5.26440
o,
o

b

opoe

.0000
+3366

PAGE

5Q,1N,

FNCHES
INCHES
INCHES
YNCHES
INCHES
PERCNT
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HSFC THT 470 LATERAL-DIRECTIONAL CHARACTERISTICS, CRUCIFGRM FINS. PHIB=0
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g - N
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L 4
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-1,2 -l | 1.1 0 ) S . | AL L i1 L1 11 1 1.1 ¢ . . 11 2 L 11 | -] i1 Lod_t I L1 1 r 1 1 b1 l_-_-
‘S8 -2 ] a o 1] ] 0 2 4 [ ] 10 2 ts 16 18 20 ez 23
SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL  HACH FARAHETRIC VALUES REFERENCE INFORMATION
[ 6.898 ALPHA U.340 ‘ORBINC - 1,050 . REFS 1.,3960 SG.IN,
'R " H 4.000 Al ©.0D0 REFL 1.3330 IRCHES
o #90 G ine ; HTALL e . REFB 1,3330 INCHES
< 1.596 FHIB 8.000 . %MRE 5.2640 INCHES
a 1.302 ) . YHRF 0.0000 INCHES
[N 1.460 ZMRP a,c0000 IHCHES
SCAL 0.3386 P
o $.953  DATA MIST. CODE  #A € 33 ERCHY
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MSFC THT 470  LATERAL-BIRECTIONAL DERIVATIVES, BASIC CGNFIGURATIUN

THT470 S-1C/GAC ORBITER BFIOWHVS BASIC

(J24082)

239 JAN 71
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"T0.8 0.& ‘a.? 0.8 8.9 d.8 1.1 1.2 1.3 1.4 1.5% .6 1.7 1.8 1.9 2.0
MACH NUMBER: :
FARAHETRIC VALUES " REFERENCE 1HFORHATION:
ALPHA 0,369 ORBINC =~ 1.050 REFS 1.3960 s8,1IN.
MHG IRC 4,000 HYAEL - 3 0.080 REFL 1.3336 INCHES
. . REFE 1,.3338 INCHES
PHIE a.000 XMRP 5.2640 INCHES
YMRF 0.04800 INCHES
. .ZMRP 0.oo8q INCHES
M - cA g, P
DATA HIST, CODE %A SCALE 3386 ERcHT
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MSFC THT 470

LATERAL-DIRECTIONAL DERIVATIVES, BASIC CUNrIGURthﬁN
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.5 a.c 0.7 a.g 0.9 1.0 1.8 1.2 1,3 1.4 1.5 1.8 1,7 i.8 1.9 2.0
MACH NUMBER
PARAMETRIC valLUES REFERENCE INFORMATION
ALFHA B.360 ORBIRC - 1,050 REF3S 1.3960 se,IN.
WNEINC 4. 00g HTAIL o.000 REFL 1.33390 INCHES
[ 0,050 REFSE 1.3330 INCHES
ars . XHRE 5.2640 INCHES
THR? 0.0400 INCHES
ZHRP 0.0800 FNCHES
DATA HIST. CODE P SCALE 0.3366 FERCNT
(J24082) 29 JAN 71 PAGE 365
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MSFC TWT 470  LATERAL-DIRECTIONAL DERIVATIVES, BA'SIC’ CONF IGURATION
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- 0.5 o, a.7 0.8 0.¢ 1.0 1.1 1.2 1.3 1.4 1.9 1,6 .7 1.8 1,9 2,p
MACH NUMBER
PARAMETRIC VALUES REFERENCE ENFORMNATION
ALPHA 0.388 ORBINC -~ 1.0%0 REFS 1.3980 54.IN,
REFL 1.3330 INCHES
WNEINT 4,600 HYAIL a.000 REFE 103330 INCHE
FH1B 2.990 XMRF 5.2640 INCHES
% _ YHRP g.0000 IHCHES
ZHRE 0.06000 TNCHES
SCALE 0.3366 PERCNYT
DATA HIST., CODE *A
TWT470 S-1C/GAC ORBITER BF10OWHYS BASIC (J24082) PAGE 366

29 JAN 71



MSFC THT 470

LATERAL-DIRECTIOGNAL DERIVATIVES, CRUCIFBRN FINS, PHIB=0
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O  TWIs?o s-1C/7GAC ORBITER BF1OWHVS BASIC WHGING 4.000 HTAIL 0.00p REFL 1.3330  INCHES
. : REFB 1.3330  INCHES
HIB 0.000 XMRF 5.2640  INCHES
YNRFP a.o0000 INCHES
ZMRF o,op08 INCHES
SCALE 0.3366  PERCHT
HACH 1.502

PAGE

376



MSFC THT 470 ~ EFFECTS OF FIN ORIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

T T 1 T T ¥ T 1 T LI B | i I I | LA S M T F T T— 1 T JTﬁT_T' r -t 1
- i
b= & .1‘
E‘K i
0.0 24 - -
r N
-g.a N, 4
: \ :
- -

CY (BODY AXIS)

TR T |

=-1.5%

g
/

2.0

/Z

7
/

2.5

]
//

-3.0

2.5 "\
~4.0 \

N

SIDE FORCE COEFFICIENT,

yd
|

LI B b §
badn bt

T

LRI |

L |

~5,0 - - - =
-5 .5 3 1 1 i ] L1 I 1 L 1 -l I i L 1.l i (! (] 1 | B ] 1 1 | S | 3 L 1 | Y L 1 1, 1 L
- s -2 o 2 4 s 8 10 12 14 18 1 20 22 24
. SIDE SLIP ANGLE., BETA, DEGREES
DATA SET STMBOL  COMFIGURATIONW DESCRIFTION FARANETRIC VALUES REFERENCE INFORMATION
€az24332) O  TWT4r0 8-IC/GAC ORBITER BFZONHYS CRUCIFORM ALPHA 8.345 ORBINC - 1.G50 REFS 1.3560  5e.IN,
(1249023 [ TWTa7o S—IC/CAC ORBITER BFIOWHYS BASIC WG ING 4.000 BTAIL o,000 :EE; :g:;g i:g:g:
Fals 0.900 - XHRP 5.2646  INGCHES
YHRP o.gg00 INCHES
ZHRP 0.0000  INCHES
5 0.3
MaCH 1,464 CALE 36e FERCHNT

PAGE 377



qSFC TWT 470  EFFECTS OF FIN ORIENTATION. ON LATERAL—DIREC&IGNAL CHARACTERISTICS

Lol J t

=TT L T T LIt R m ket et ey L T T7 L T LA LA It i S
= 1
" . B -+
: 4
s 4.
0.5 frobmeme = =4
- B 3
w A 4
— - -+
v I J
L 0.9
>- -
8 -« . )
M _o.s =N
o - \ 4
> r -
4] - o
-1.0 \\\\. 0
~31.%5 \

7

1,3 bt

SINE FORCE COEFFICIENT.,

| ‘ ]
‘-3._5 B < Y ]

T

Lk

-4%.0

yd
.
v

4.5

L 2 S
/

-5 .0 - . N

T

T T

-s ’ . 1 L L [l -1 1 L L L. L J. 1 !v 'l L L 1 1] L L i L 1 1 1 L 1 i 1 s ] L 1 L L i 1 1 L

- -2 '] 2 F . 8 . 10 12 14 16 18 L] 22 24

SIDE SLIP ANGLE, BETA. DEGREES . )

DPATA SET SYHBOL COHFIGURATION DESCRIFTION FARAHMETRIC VALUES REFERENCE INFORHATION

cAaz43132)y O THT4TO B-ICrGAC ORBITER HBF20WAVS CRUCIFORM ALPHA 0.340 ORBINC - 1I1.050 .REFS 1.3960 sa.IN.
{J24082) 0 TWYSTS S~JC/eAL ORGITER BF1OWHYS “SASIC * WNGINC 4,000 HTAIL p.onp REFL 1.3330 INCHES
P oo REF& 1.3330 INCHRES
HIg 0.coo - XHRF 5.2640  IHCHES
YHRF 0.0op0 INCHES
ZIMRF 0.0G000 INCHES
SCAL 0,3366 FERCNT

HACH 1.953 CALE E

PAGE 378



CYN (BODY AXIS)

YAWING MOMENT COEFFICIENT.

MSFC THT 470

~0.3

-1.0

=3.4

EFFECTS BF FIN GRIENTATION GN LATERAL-DIRECTIGNAL CHARACTERISTICS

S D B |

LI B §

mIT

T 7

) LI M

!-LA.J.l.numx-LJ

T F T ¥

TR W

Lo 1.3

I L)

P

Lol 1 1 I Lot 1

PTTT

A

[E R |

T

=T

P

et

»~

DATA SET SYMBOL

(AZSIIZ)
tfzq0822

0
[w;

HACH

COHFIGURATECH DESCRIFTION
THTA9E S“IC/6AC ORBITCR BF20WHYS CRUCIFORM
THT478 S-IC/GAC ORBITER BF10WHYS BASIC

0,598

i4

DEGREES
PARAMETRIC VALUES
ORBINC ~
HTAIL

SIDE SLIP ANGLE.

18

24

REFERENCE INFORMATEON

REF S
REFL
REFSB
XHRF
YHRP
ZHRP
SCALE

1.3960
1.3330
1,3330
5.2640
0,09090g
p.0000
0.336¢

PAGE

sa.IN,
INCHES
INCHES
INCHES
IHCHE s
INCHES
FERCNT

373



MSFC THT 470 EFFECTS. OF FIN GRIENTATIE’]N GN LATERAL-DIRECTIGNAL CHARACTERISTICS

T LA T~ T T YT 7 T 1T T 7 LI | T T T T 1 T™T7T - 1Trr—r ‘1
i i
3.5 -
- -
B 1
5.0
™ - -
® [ s ]
— /
< 2.5
= r - / i
)_ = af
] o J
(] 2.0 ——
> ; / ]
L) - -
=z : / .
6 1.5 /

- ™ i -
— - r
= - 3
[ XE] 1.8
— i e i
| - 4
e i ’ ..
I
I 0.5
8] i o
(8] - - m
| b= -
Z  p.o ”‘/

il L -
% i | i
= i | 3
) 0,5 (=
—0. N e
= : ’ s ]
3 L . -
< o . _
> -i.0 \
: E\\H ]
-1,5 B =
o i T N . ) () 1 ] L 'l 1 (] i ] j B L L 1 | 1 i 1 L 1 1 1 1 1 [} 1 ] 1 i ] 1 L () 1 1 () L L 1 L ]
2.9 ¢ -2 o 2 a4 -8 a 10 12 14 tE 15 20 22 24
SIDE SLIP ANGLE. BETA., DEGREES:

DATA SET SYHBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION

(AZ4132) (e} THT470 S-1C/GAC ORBITER BFZOWHMVS TRUCIFORM ALFHA 0.340 ORBINC - 1,050 REFS 1.3960 sa.IN.

cizst82) [n] THT470 $-1C/GAC CRBITER BF10OWHYS BASIC WNGINC 4.000 HTAIL 0.pog REFL 1,3330 INCHES

. . o -REFB 1.3339 INCHES
frig 0.g0g XHEP 5,2648  INCHES
YHRF t,0808 IHCHES
ZHRF 0.0000 INCHES
SCALE 0,33668  FERCHT
HACH g.838
PAGE 380



MSFC THT 470

5,5
5.0

r

w

i

e BeS

<

o

[

o0 a.0

[#2]

~

=

z'_, 1.5

I—-

i

W 1.9

&)

w

TR

] N

)

=

Z 0.0

1]

=

2

=

n -G6.s

=

=

<

> .z
-1.8
2.0

EFFECTS OF FIN ORIENTATION ON LATERAL DIRECTIONAL CHARACTERISTICS

DATA BET SYhBOL

{A24132)}
{Jz2s082)

T L | T ¥ ¥ T (] L T | i L T T ) T T T [ ) T L ol T T ¥ i T ¥ T ¥ T L] T T L r T T
- -l
i
L. -
- . 4
L / 4
- /}f//// 1
: /ﬁ// ]
B ) 4
- // §
F / 4
| -E_._-—-—-"-‘a‘“ﬁ—w'_&\ i
i ] — A
3 & . ﬂ&\f :
\ﬁ&\\\ -

[ 1 1 1 i 1 ' 1 L 1 X ] L] ] 1 1 1 i L i 1. i 1 1 L ] '_ 1 i 1. 1 2 i 1 L. i 1 i L 1 E, ]
8 -z [+ 2 4 ) P 10 12 14 18 18 2o za 24

SIDE SLIP ANGLE., BETA. DEGREES
CONFIGURATION DESCRIPYION PARAMETRIC VALUES REFERFNCE INFORMATION

Q  YHTA7D S-IC/GAC ORBITER EF20WHVS CRUCIFORM ALFiHA 0.340 ORBINC - 1.050 REFS 1.3960  S8.IN.
01 TWY4¥D S-[C/CAC ORBITER BF1OWHVS BASIC WNGINE 4,008 HTAIL g.c0p REFL 1.3330  INCHES
o 06 REFB 1,3330  INCHES

riie 000 XHEP 5.2640 INCHES

THRP 0.0000 INCHES

ZHRF 0.0000 INGHES

wacy 0950 SCALE D.3366 PERCNT

PAGE 38l



CYN (BODY AX1S)

=0.5

YAWING MOMENT COEFFICIENT,

-1.0

-1.9

-2.0

MSF

C TWT 470

T I B | T T 1 T 1 T 7 L G |

T I T

EFFECTS OF FIN GRIENTATION ON LATERAL-DIRECTIGNAL CHARACTERISTICS

Tt £ M N | LI i | L | aller—r"—r“‘r"‘T"”‘F"[

DATA SEY STHBOL

(AZ4132)
L524082)

3 4
L ] 4
|
- -
0 1
L | :
L i
b ‘ -
_ 4
A o) -]
; B’f;—”//, .
: e ]
- / -..--11
- ‘ ///z/ ]
- / i :
L . /2/ i
L N i
E - -4
! 4
- : ! 5
-, I S PR I W | Lt PR I | Lol PO O bt AT B P I | Lo L1 ]
4 -2 a - 2 ] 8 10 12 14 - 16 18 20 22 24
SIDE SLIP ANGLE., BETA, DEGREES
CWFIGUR&'EIOH DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION

O TWI470 S-I1C/LAC ORBITER BF20WHVS CRUCIFORH ALFHA 0.340 ORBINC =~ 1,050 REFS 1.3960 5@.IN.
1  7TwWra70 S-1C/GAC ORBITER BFIONHYS BASIC ) o.opo  REFL 1,5330  INCHES
HNGLRC 4.000 HTAIL a REFE 1.3330 INCHES
FHIB 0.0469 XMRP - 85,2640 INCHES
YHRF o,oo00 IMCHES
ZMRF 0.89000 IHNCHES
SCALE D.3366 PERCNT

HACH 1.195

PAGE 382



ﬂSFC W1 470

3.5
3.0

Lan

w

L aan ]

o4 2.5

<

-

o]

] 2.0

m

-

=

> .

[--

=z

1 1.0

Q

[T

LY

Lt 2.5

&)

[ &

=

= -]

wl

=

[}

=

fda ) =0.5

=

==

-

> -1.0
—3.5
az-g

EFFECTS OF FIN GRIENTATIUN ON LATERRL DIRECTIONAL CHARACTERISTICS

heebeatads b wtindot td

DATA SET SYHEOL

CAZaz32)
- £J2anaz)

T T ¥ T T ¥ ¥ ¥ 1 T T T T 1 T 7 ES T T L L T T T T T T T ] T T T T T T T T T 1 ' L) T T
A /,/ -
| // -
i / e G i
A ‘ : \‘ﬂ ]
N I 4
[ ‘ ]
L 3 J e

l I L r I} i L. L i L A 13 i 1 L 1 I i ] H 1 L (|l (|} L L L1 1 1 [ i 1 L ] L A, L L L i A 1
4 -2 a 2 & [} 8 1D i1z 14 1% b X4 20 22 24

SIDE SLIP ANGLE. BETA. DEGREES

. CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION

0 THT470 S-IC/GAC CRBITER BFZO@HVS CRUCIFQREH ALFHA 0,340 ORBINC - 1,050 REFsS 1,.3950 5@.IN.
O TuT4ro $-1C/GAC ORBITER BFIOMAVS BASIC WHGING  6.000 HTAIL o.oop  REFL 1.3330  IHCHES
: T REFS 1,3336  INCHES
, Fuie @.060 XMRP 3.2640 - INCHES
YHRP 0,0000  INCHES
ZHRP 0.0000  INCHES
HacH 5. 302 SCALE 0.3366 PERCHNT

PAGE 383



HSFC THT 470 EFFECTS OF FIN URIENTATIGN ON LATERAL-DIRECTIONAL CHth\CTERISTICS

1 T T T T F L T T ¥ T T [ T [] T T T T T T T L] ¥ T T 1] 1) T T ¥ T T T r:!
i 4
- = -4
i
3 1
3.5 o
i i i
3.0 J—
L
~— . /’Aa
w L
o o
¢ 2.5
b | 4
- B 3
D b
) 2,0
[aa] - 4
e - -
=z i 1
G e ,
. K .
— L E
= |
L
= 1.0 i 7
4] 5 «
" i ]
L
1 o.5
=] L _ 4
O u
e i RS S
Z  o.o = -—._B.‘_N""\ .
Lt . sa i
= L
=] 3 J
= | \
"3 -B.5 i T~
=z - . a] ]
E; -
< - ]
> .o
L E
-1,5 -~
_a u 1 [ ] A i 1 L L. 1 1 i1 1 1. 1 1 i i 1 Fl - i L i L i 1 L1 L L 1 ] i i I i L L k, 1 1. i i
= a -8 o 2z 4 [ 8 10 12 4 L5 18 20 22 24
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET STHBOL  CONFIGURATION DESCRIFTiON PARAMETRIC VALUES REFERENCE INFORMATION
“(Az4132y O  TuTs7D S-1C/GAC ORBITER BFZOWHVS CRUCIFORHM ALFHA @.340 ORBINC - L[.050 REFS$ L5960  SA.IN.
€(424082) O TuT470 $-1C/6AC ORBITER DFlowxys BASIC WNGINC 4.000 HTAIL 0.0p6 REFL L3330 INCHES

1
I
REFSB 1,3330 INCHES-
FHIE o.omd XNRP 5.2640  INCHES
YMRE o.ooao INCHES
ZMRF 0.9000 INCHES
a

SCALE L3366 PERCNT
HACH 1.450

PAGE 384



HSFC THT 470

EFFECTS OF FIN ORIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

CYN (BOBY AXIS)

YAWING MOMENT COEFFICIENT,

T T ¥ ¥ T 1 T T | T T T ¥ T L ¥ T T T 7T l T T =7 T ¥ T T T T T T T T T T T‘]
L 4
o 4
L E
3.5
- 1
3.0 ///}a
2.5 //
i ' / K
2.0 -//
1.5 /‘a
1.0 ’,Er’,/’,/’irffr
0.5 //
a.0 £l £7
L 7“’"""‘5‘—-&.,;"\ -
I _'*-E.._____H_E_‘\ R /Zl o
“o.5 [ T 1 -
N e h I .
-1.0
-1.5 =
g G [ L 1 L e i i I 1 ‘l L 1 i 1 ) H 1 1 [} ] H 1 [ L ¥ i 1 . 1 1. 1 ] L 1 1 [l 1 1, i 1 L [ )
-4 - ] a I 8 ] 19 - iz . 1s 16 i8 22 24
SIDE SLIP ANGLE. BETA, DEGREES
DATA JET STHROL CONFEGURATION DESCRIFTION B PARAMETRIC \VALUES REFERENCE INFORMATION
LA22132) e TWT470 S-IC/GAC ORBITER BF20WHVS CRUCIFORM ALPHA 0,340 ORBINC -~ 1,050 REFS 1.3960 5Q.1M.
£ J24082) fur] TWT47D 3-1C/GAC ORBITER BFIOHNVS BASiC WNGINC 4.000 HTAIL p.pon0 REFL 1.3330 INCHES
A < o REFA 1,3330  INCHES
FHIB -a0o0 XNRP 5,2840  INCHES
THRP 0.,0000 1NCMES
ZIHRF 2.,0000 INCHES
6.
HACH - 1,833 SCALE 3366 FERCHT
PAGE 383



HSFC THT 470-

EFFECTS OF FIN ORTENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

ROLL ING MOMENT COEEFICIENT.

Tt | ARG R N S N B A SN SN SN R i N S S Sk e R B S Sy S et i M S S et mam e T T 71 --..:rj
- 4
L ! !
+5 ]r. T
N ] ¥
.4 -
Fant -
[42] B
' 3
> N
( B
- L
o 2
2 .2
e} -
" |
_ A ’ ]
8 - :‘::E /ﬁ—_\\g
. /la/
X ‘sﬁ...____,.a/ .
i \E\ £ ] /QJ ]
-2 e =
3 J
- .
-
-3
-a
-.5
- 6 [ 1 L 1 i 1 L A . i L i 'l i i L1 L 1 1 J A 1, L i 1 L 1 L] L Lk ] L 1 I i 1. L L t L 1 1 ]
h ] -z o 2 ' [ B 10 1z 14 16 18- 2o 22 24
SIDE SLIP ANGLE, BETA. DEGREES
DATA SEY SYHOOL COMFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATEION
(R24132) [  THMT470 S~1C/GAC ORBITER BF20WHVS CRUCIFORM ALFHA 0.340 ORBINC - 1.050 REFS 1.3560  Sa.IN,
tszapszr [0 TWI4FD S-1C/GAC ORBITER BFIOMWHMVS BASIC WNGINC 4.600 HTAIL o_opn REFL 1.3338  INCHES
REFS8 1.3338  INCHES
Puig 0.0do XMRE 5.2640  INCHES
YHRP 0.0000  INCHES
ZHRF 0.0000  INCHES
SCALE 0.3368  PERCNY
HACH 0.598
PAGE 386



MOFC TWT 470- EFFECTS OF FIN ORIENTATION GN LATERAL-DIRECTIONAL CHARACTERISTICS

LI T F 1 I R | ™ T LR S 1 T T 7 T 1T 1 T T 1 r 7 1T T 7 — I T T 1T F =71

et

L L L)
- tedemded B33 o L gt d )

TT T
11 bk

-2

1 ¥Vt
Lo,y

-1

ROLL ING MOMENT COEFFICIENT,- CBL (BODY AXIS)
e

.3

-

T
Lo L.t

-3

(|

L T |

-k

TTTTTTY
[ T |

- .S
o =1
- —<
-e'-'" P o). 2 | Y TN N U UPUY U NS G JORNN U U I OO S | :|1||<||||||||:||v|;__3,_j
=8 - = o 2 4 [ [ "i0 12 14 18 10 &0 2B za
SIDE SLIP ANGLE. BETA. DEGREES

D4TA SET SYHBOL  COMFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFOHRHATION
tazs132y QO TWT470 B5-1C/GAC OIBITER BFZOMHYS CRUCIFORM ALFHA ©0.340 ORBINC - 1.050 REFS 1.3960  S@.IN.
tszenszy O TWT479 S5-ICr/CAC OQRSITER BFIOWHVS BaSIC WNGINC 4.000 HTAIL 0.009 :g;; :.:g;g :::g:::
FrHiB 9.o00 XHRF 5.2640  INCHES
YHRE 0.0000  INCHES
ZMRE 0.0000  IHCHES
SCALE 0.3356  PERCNT

HACH a.098

PAGE 387



MS

FC_TWT 470 EFFECTS COF FIN ORIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

1 T L L) T [3 1 ¥ L] T T 1 T T T L) L) T T L] T T T T TF T T 1 L} L} ¥ T T T ¥ T T T l T ¥ T ]
- 4
- -
r 1
+5 ——
- Y
=it
— L ]
€3] L p
it
< -3 -
( -
>— - -
[ B 4
- 5 .2
o : ]
—r - -
1 | ]
S “f / = ]
—_ i . J
= - & _ \ . : -
W .o :@i o e
s L : - \{ |
W L e \g\ : ]
st r i
L . 4
L
Lt ~al
s — < !
[ N A E
£ i \_ ]
LIZJ -.B N — 3
= - 4
S ]
- ~.3
prad 3 R
— o E
ol + |
61 - i
—udd
a- F .
-5
- c L i [} 1 1 'l L L. ‘J_L L 3 1 ' " F S — L L L ] 1 1- L] L 1 ] i L I. 1 i 1 1 I i 1 1 ]
= a -2 o 2 4 [] & 10 12 14 16 18 20 aa 24
SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
CAR33132) D‘ TWTATD S=-1E/GAC ORBITER BF20OWHVS CRUCIFORM ALPHA O0.340 ORBINC - 1,050 REFS 1.39¢60 $8,IN,
ta24022) O  TWTeTO 3-IC/6AC ORBITER BF1OWHYS BASIC WNCINC 4.500 HTAIL 0,000 HEFL 1,3330  INCHES
6.0 REFB 1,3330 THCHES
FH1B «Dog XHRP 5.2640  INCHES
YHRP D.0000  INCHES -
. ZNRF 8.0000  INCHES
" SCALE 0.33¢6 FERCHT
HACH 0,990
PAGE 388



MSFC TWT 470 EFFECTS OF FIN GRIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

-8 1 L] T T 1 + ¥ ¥ [] T T T T T T T T T T T ¥ LI | T T T T T T T T T T T T F T L] ¥ F T I ]
- N ! ]
= 1 -4
5
- -
i
T
- i ]
w E i
—
< .3
< 3 ]
> = R
0 r .
e .2
m - R
L) - -

_| B K
2 .

. I 4
- | i
=z - /B-—-—-_.,_\s\ i
L .0 = -

- N & “'F-.f‘—e-——h*_s___ - ]
3 B ‘“E\ 4
w [ = )
o - ""\9._.L_._-...3__..____‘_ \ 1
ur ~-t 3 9

[ 3 -
o 3 E -
— = -
=z .2

Lul k- ]
= L R
) b 4
= i 4
O -.3

= 3 ..
= L R

— = E
i - E
9 ..
¢4 =L K

.
-3 F
- 6 i ] i 'l 4 L ] | 'l A L i L 1 L4 t L I3 1 [ (] 1 /] I 1 L1 1 ] i 1 3 [ 1 ] 1 1 L 1 I, 1. i . i 1 I3 ]
= a -2 o 2 4 -] [} 18 12 14 18 18 EL) 22 24
SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYXRBOL CONFIGURATION DESCRIFTION PARANETREC VALUES REFERENCE INHEORMATION
(AZ4132) O TUTSY0 8-1C/6a¢ ORAITER BFRONHVS CRUCIFORH ALPHA 6.340 ORBINC - 1,050 REFS 1.3960  s0.IN.
Cizavaz)y O  TWFATS $-1C/0AC ORSITER BFIOWHYS BASIC WHG INC £.000  HTAIL o.opa REFL 1.3330 INCHES

- o REFB 1.3330  INCHES

HiB a.on XMRP 5.2640  INCHES

YHRP 0.0000 INCHES

ZHRP 0.8000  [NCRES

. 1196 SCALE 0.3366 PERCNT
PAGE 389



HSFC THT 470

EFFECTS OF FIN GRIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

LI Bl | T

LANERLE NN A

1 T § T+ 1 77 1 [ T +F T

T

— -
I 2
.5 s e e
.
.4
~ [ it

w) L R
—
= 3 b
< I ]
>_ ~ -
[ r ]
[ .2
m L A
- L -
) : ]
@

- - -
— r e .
< i /Q— P |
W .o ~Ge] -

— L L 4
o - ﬂ‘\%*"‘a—-—-—_—u——a’/ E
" i ‘E}\\_ ]
™ a8 R 3

Lt —-1 s 5

s . —Eub i
[ 4] . 4
P-" - -
£ .z

i - .
= L o
[ N i
= i i
3 =3

= b A

3 L ]

_E_') L -
—.d

0] | E

3 2

3 E
o5

_‘6 [ 1 'l L i I} o ) 1 I} § BN . 1 1 i i 3 1 T 1 L 1 i [} i L 1 ] 1 ] 1 L ] 1 1 L 1 1 1 1 ]

‘X s -8 a 2 4 G - 10 12 14 186 13 f2:] 2z 24

SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMEOL  CONFIGURATION DESCRIPTION FARAMETRIC YALUES REFERENCE INFORMATION

(A2£132) G TWF4TO 5-1C/GAC ORBITER BFZ0WHVS CRUCIFORH ALFHA f.340 ORBINC - 1.0540 REFS t.3960 SG.IN.

(rzagszr 0O TWT470 S~IC/GAC ORPBITER BFIQWHYS BASIC WHGINC 4.000 HTAIL o.oop REFL 1.35330 INCHES

BRI o.000 REFB 1.3330 IRCHES

: XHRF 5.2640 INCHES

- YHRF 0.0000, INCHMES

v ZMRF o,.00a0 INCHES

SCALE D.3366 CHT

HACH 1.392 FERCH
PAGE 380



MSFC THT 470 EFFECTS OF FIN ORIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

l-lll LI N | T 1 T TF T L I | T 1 T T § T t ol I | i B | L I | L i I | ™ T ¥ FT T

T i 1
L

5 T

CBL (BODY AX1S3

: :
o4
.2 i ]
. B %ﬁk )
- ae— i i

=1

—.2

=TT
Ll ol

-.3

RULL INL MOMENT COEFFICIENT.
'B//

~ e

=TT

3
-8 1. Nl I3 1 1 L ] N} 14 L L i L L ] ] 1 1 I 1 1 1 ) L S [} 1 i [ N '} ] .l L L 1 L i 1 ] i. L
= a -2 a 2 4 [] ] 10 12 14 15 18 20 z2 7]
SIDE SLIP ANGLE. BETA, DEGREES
BATA SET SYWBOL  CONFIGURATION DESCRIFTION PARANETRIC VALUES REFERENCE INFORMATION
(a2£132) ()  TWT4rD, $-1L/6AC ORBITER DBF20NHYS CRUCIFORM ALFHA 0,340 ORBINC - 1,080 REFS 1,3960  S54.IN.
raza082) [1  TWTS70 S-1C/GAC ORBITER BFIOWHYS B4ASIC WG NG 4,080 HTAIL o, 050 ﬁf:?a- ::;;g ;:E;@: ,
. E
FHIB 6.0540 XNEP 5.2648  INCHES
THRF D.0DGD  INCHES
ZMRF 0.0080  JHCHES
acH 5. 860 SCALE 0.3366  PERGNT

PAGE 391



HSFC THT 470

EFFECTS OF FIN ORIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

L B T— 1 F LI S | LI F T T T 1 T T T F TV T F T 7 1 T 1 T T T°F T 1T LR

L 5 _i

L -

]

o 4

.8 = -

- 1

S ¥ .
]

- + -

~ p

[75] 4
X

< 1 ]

> L r

& L E
[ .2

m - £ .

L - -

-t 5 :
@

. 3 L
_ L E
= L J
= Hﬁ:

[ | %h—'ﬁh——.‘__ 1
: R . \E\\\"“ﬂ\\ B
L- , \E-\‘ \\e\m

i e

&8 - T

w0 - /3 ]
— n - |
Z -,z I S

i 3 e i
= L 4
= B -
= | 4 i
(L I

S [ i

_! 3 i

5] N J
-
e - E
...5
& C 'l I F I I L A H 1 ] ;] ' | i [ 'l Az 1 1 L L 1 1 1 L ) 1 1 1 1 H 1 J. 1 L 1 I ] i1 '.‘
he-a' -2 8 2 4 ‘s -] 10 12 14 16 18 20 z2 2]
- ) SIDE SLIP ANGLE., BETA» DEGREES
OATA SET SYHBOL COMFIGURATION DESCRIFPTION PARAHETRIC VALUES REFERENCE IHFORMATION
tazs232r O THISTO S-I1C/eAC ORBITER BF20WHYS CRUCIFORM ALFHA 0.34D ORBINC - 1,680 , REFS 1.3560 sa.IN.
tJz4a0se) a TWTATO S-IC/GAC ORBITER BFIOWHVS BaslicC WHGINC 4.800 HTAIL o0.ngg REFL 11,3330 1NCHES
N REFB 1.3330 . INCHES
PRl 2.000 XHRP 5.2640 . INCHES:
YHRP 0.0000  INCHES
ZMRP 0.094d80  INCHES
SCALE 0,3358 PERCHT
HACH 1.933 f
PAGE 392


http:1.3330.XH
http:S-IC/.lC

MS

FC_THT 470 - EFFECTS OF FIN GRIENTATION GN LATERAL-DIRECTIONAL CHARACTERISTICS-«

{2 I B Pl T N et S N el e el B ey e e | Ll | Lo e | LJ0 S B N S I O LN T LI Bt i T T r'r—'f"rq
= -
L
S -
ki
9,8 iy PO -
; ]
5,0 e

~0.8

CY (BGDY AXIS)

SIDE FORCE COEFFICIENT.

~3.3

=4.8

~8.9

TT1 11

}
H
1
I

/Y

1
1

T T T T T T
.
o
]
NI N B R AN B B B I B S AR

e
,af/r

N

[ T T Y T T . I S lllll_Llll

T X

LI e e

]
5.8 b
; :
L ]
-5 g FEP S I ) 1 I ) kU T ) y I W i1 ] | US| LS S A 1 L U Y | F I . bl ot 1.1 | U T - el ] & O W T P
5.0 8.8 3.0 2.5 2.0 1.8 t.0 0.5 0.0 -0;8 ‘-1,0 ~1.% =-2.0 =25 =3.0
. YAWING MOMENT COEFFICIENT, CYN (BGDY AXIS)

. DATA SET BYHRBOL  COWFIGURATION DESCRIATION PARAMETRIC VALUES REFERENCE INFORMATION
tA2433%) O  Twie70 3-I1C/CAL ORBITER DF20WHVS CRUCIFORH ALPHA 0.340 ORBINC - 4,030 REFS 1.3960  86.IN.
(4230821 [  TWTa78 3-1C/GAC ORBITER BF1OWHVS 8ASIC WNGINC 42000 HTALL o,opp  PEFL 1,3330  INCHES

REFB 1,3330  INCHES

PRIS g.ggd RHRP 5.2840° INCHES

] YHRP 0.0000 IHCHES

IHRP 0,D008  INCHES

wacH 0.595 SCALE 0,3368  PEREKT

PAGE 393

€



v

MSFC TWT 470  EFFECTS OF FIN ORIENTATION [ LATERﬁL DIRECTIGNAL CHARACTERISTICS

VI T VTR U S UYWAY DU IO O 1

LI et LI LI N R | T F T T L e | T =T 1 T 7T T T T T r 17 T LANNLI A B i | IT'F-’
I i
- pl '
0.5 = .- G ———
N
©.0 x
-B.5

T

€Y. {BBDY AX1S)

| AR

I

'R A B |

A
‘/,EF

SIDE FORCE COEFFICIENT,
» &
= =]

- Iz

-3.% /
-8, 0 / " N o

1T

Lod. L.

L) b3

T E 1

Lt

~4 .3 J/
«5,0
_55-0'11 U DUS T N NN S NN N SR TN OV SN Y O N N T N Lt b gt A 1.3 + o ¢ | 1 & 1 I O T T N R Y | 11 1. |||‘|_||||-
‘5.0 a.s a.0 2.5 2.0 1.5 1,0 0.5 g.0 -0,5 -1,0 -1.5 -2.0 -2.5 -3.0
YAWING MOMENT COEFFICIENT. CYN (BODY AXIS
DATA SET SYHB0L CONFIGURATION DESCRIFTION PARAMETRIC VALUES ’ REFERENCE INFORMATION
(A24132} o] TWT47D S~IC/GAC ORBITER BF20WHVS CRUCIFORM ALPHEA 0.340 . ORBINC - 1.050 REFS- L.3950 SO.IN.
(424082 [T  TWT470 S-IC/GAC ORBITER BFIOWHYS BASIC WG INE 4.000  HTAIL s p.ops  REFL 1.3330  INCHES
¢ - REFB 1.3330 INCHES
H1B 0.080 XMRF 5.2640  INCHES
THRP 0,0000  IMCHES .
ZHMRP 0.0008  INCHES
SCALE 0.3366 PERCNT

HACH 0,896

PAGE 394



MSFC THT 470  EFFECTS OF FIN ORIENTATION ON LATERAL-DIREbTI@Nﬁl CHARACTERISTICS

1.0 =T r1 LI 2 A Nt A NN N BN ik I B I s S el et | L2 i § T T T =TT T T | B T L S e T T I T ™ T T}

L3 Bl i |

CY (BOOY AX1S]

AEENE )4

T T F

IR WO S A B

AN

T 1

i ‘ ) o
5.5 i / - \ o - :
| - \\ f
3.5 / s () i X

/ ) IRRREN

SI10E FORGE COEFFICIENT,

‘K

=TT

11T

3.0 /
- : : .
_55 I S | | T ) | S NS R N [ N NV S N S N . 1.1 1.1 S W NI N S I | I I T N el S O | 1.1 f 1 ¢ 1 1 1 .} [ S | IlI!H
5.0 F.8 F.8 2.5 2.0 1.9 1.0 g.s 0,0 -+ -0.% -1.0 ~1.5 2.0 -2.8 -5,0
YAWING MOMENT COEFFICIENT. CYN (BODY AXLIS)

OATA SET STHBOL CONFIGURATION DESCRIFTION PARAHETRIC VALUES REFERENCE INFORMATION
{AZ€L32Y o] TUT470 S~I1Cs/GAC ORBITER BFZOUWHVS CRUCIFORM ALFHA 6,340 OQRBINC - 1,050 REFS 1.3980 S5G.IH.
(4240023 [ TWT479 $-1C/GAC ORBITER BFIOWHYS BASIC WNGINC 4.000 RTALL. p.oop REFL 1.3330  INCHES
REFS 1.3330 INCHES
FHIB 0,000 . XMRP 5.2640 INCHES
- YHRE 0.0000 IMCHES
ZMRP p.o00op THCHES
SCALE A.3358 PERCNT

HACH 0.290

PAGE 395



MSEC TWT 470  EFFECTS OF FIN ORIENTATION ON LATERAL-DIRECTIONAL CHARACTERISTICS

1.0 LASILANLINE JEE N R At B B I A A T I T BN S N B B L2 B | T 11 LA I T N S BB ) T—r i rfrerTTf Fr T8 oo rrTrTTorT

e S Ll

!
I
ol : E
|

o I :
z - . . E
T.0 -
N ~ ]
[ L : .
=) - . E
0 -n.s 34—
> .- L - . 4
(& - . - - B
-1.0 R / \ -
- ‘i ]

/

L T T

AT
ARE R

-5.0 / N

ey
e

==

(O L T

T+ 1

SINE FORCE COEFFICIENT,

7T
18 4 4

&
i
T
[————]
_/
4
[ Y

T 7T
TR L T

ir 3 L

LBar e am |

5.0 [
A ]
‘55|l.lllllllllllli_lllf bl L P W N W | et 1 E U SOPS N S I T U NN N S N 1t 1 J 2 1 .1
*a.a s.9 5.9 2.5 z.0 1.5 1.0 6.5 a.o -0.8 1.0 ~$.5 -2.0 =p.8 ~3.0
YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

DATA SET SYHBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORHATION
(aza132) O THT470 5-1C/GAC ORBITER BF20WHVS CRUCIFORM ALPHA 0,349 ORBINC - 1.050 REFS 1.3960 S&.IN.
ti246021 [+ TWT470 S-1C/GAC ORBITER BFIOWHVS BASIC WNGINC 4.008 HTAIL o oop REFL 1.3330 INCHES
REFB 11,3330  INCHES
FHIB 0.opa XHRE 5.2640 INCHES
THRP 0.000D0  IHGHES
p ZMRP 00,0000 INCHES

- SCAL g.33 PERCH
HACH 1.196 - £ i & T
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YAWING MOMENT COEFFICIENT., CYN (BUDY AXIS)
DATA BEY SYNEOL COHFIGURATION DESCRIFTION PARAHETRIC VALUES REFERENCE INFORMATYION
{ARALS2 T o TWT470 S-1C/GAC ORBITER BF20KMVS CRUCIFORM ALFPHA 0,340 ORBINC. - 1.050 REFS 1.3960 sa,1¥. - 7
Lt 324082 =] TWI4TO S-1CG/GAC ORBITER BFIOWHYS BASIC WHGING 4,000 HTAIL o.opo  EFL 1.3330 INCHES
. P REFa 1.3330 INCHES
HIB G.000 XMRF 5.2640  INCHES
YHRP 0.op08 INCLHES
~ZMRP 00,0000 INCHES
MACH 1,302 SCALE 0,3366 FERCHT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA 2ET BTHROL CONFIGURATION DESCRIPTION PARAMETRIC VALUES REFERENCE INFORMATION
{a2at32) e} TWT470 5-1C/GAC ORDITER BFZ0WHYS CRUCIFORM ALPHA 0.340 ORBINC ~ 1.050 REFS 1,.3980 5G.IN,
(s2eoez) L1 TWT4rg 5-1C/¢AC ORBITER BFIOWHVS BASIC WNGINC 4,000 HTAIL o.ooo0 REFL 1.3330  INCHES
o REFEB 11,3330 IMCHES
PHEB 0o XMRP 5.2640 INCHES
YHRF 0,.0000 INCRES
ZHRP a.0000 THCHE s
8CALE 0.338% PERCNT
HACH 1,480
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS]
DATA SET SYHBOL  COMFIGURATION DESCRIFTION PARANETYRIC VALUES REFERENCE INFOPHATION
(A24132)} 4] TUT470 S~1CseaC ORBITER BF2DWHYS CRUCIFORHM ALPHA 0.348 ORBINL - 1.050 REES t.3950 s5€.IN0.
(32408522 [m] THISTO 3-i1CsGaC ORDBITER BFIOWHYS BASIC WNGING 4£.008 HTAIL p,0gg HEFL t.3330 INCHES
REFB 1.3339 INCHES
FHiB 8.voo XMRE 5.2640  IHCHES
YMRP d.0000 INCHES
ZHRF 0.p000 IHCHES
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