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ABSTRACT

Experimental aerodynamic investigetions have been made in the Marshall Space
Flight Center 14 x 1k inch Trisonic Wind Tunnel on a North American Rockwell
Corporation delta wing orbiter meted to & Saturn V 5-IC booster for the pri-
mary purpose of determining the optimum incidence angle of the orbiter rela-
tive to the booster, Testhts ﬁere conducted during December 1970 and covered
a Mach number range from 0.60 to 1.96 over an angle of attack schedule from
-12° to 12° at zero degrees sideslip and a sideslip schedule from -1.50 to

16° at zero degrees angle‘of attack. Orbiter Incidence angies tested were

-2°, +1°, and +4°,



TEST CONDITIONS

Table I lists the conditions that prevailed during collection of the data and
gilves the balance load limits. Data were taken over an angle of attack range
from -129 to 120 at a sideslip angle of 0° and over a sideslip angle range
from -1.5° to 16° at an angle of attack of 0°. The angles of attack and
sideslip herein have been corrected to incliude the sting deflections due to

loads,

Figures 1 and 2 show typical installations of the models in the MSFC 1k x 1k

inch wind tunnel.

Booster base pressure and bhalance cavity pressure were measured &t locations
éhown in Figure 3. A turbulent boundary layer was assured over the model by

using #120 grit applied to surfaces as shown in Figure 4.



TABLE I

TEST CONDITIONS
TEST _TWT_ 476

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
0,60 8.5 x 10° 7.3 100°F (Nominal)
0. 90 7.7 x 10° 9,0
1,00 7.2 x 10° 9.0
1.10 6.8 x 108 9.0
1.20 6.6 x 10° 9,0
1.46 6.9 x 10° 10. 0
1. 96 6.9 x 100 10,0 ¥
BALANCE UTILIZED: MSFC Balance #200
COEFFICILENT
CAPACITY : ACCURACY : TOLERANCE :
NF 175 lbs
SF 150 1bs
AF 100 ibs —_—
PM 185 in-lbs
YM _ 160 in-lbs
RM 50 in-lbs
COMMENTS :




DATA RETAICTION

Six component serodynamic force and moment data were recorded using an internal
strain gage balance. Base pressure and balance cavity pressures were also
recorded and were utilized to correct the axial force measured reading to a
condition corresponding to freestream pressure acting at the base and caviity
regions., The pressure data have been plotted in coefficient form herein

for perusal.

The force and moment data were reduced to coefficient form using the follow-

ing reference values:

5-IC booster body maximum X-sectional ares = 1.396 inZ

Sgmp

b = S3-IC base diameter = 1,333 in

lpgp = DPrer

Additionally the moment data have been referenced about a point 5.26k inches
forward of booster model station 0.0 on the longitudinal centerline (see Fig-

ure 9). .



CONFIGURATIONS INVESTIGATED

CONFIGURATION NOMENCIATURE

NAR delte wing orbiter body (9992-134B) including a canopy on
the upper surface aft of nose (see Figure 5)

NAR delta wing, complete with no clipped tip (see Figure 6)
Elevon used with Wik (see Figure T)

Centerline vertical stabilizer with 5° (half angle) wedge trail-
ing edge (see Figure 8)

S5-IC Body; dvawing No. GDC 383-14 {see Figure 9)

S-IC 900 £t2 Pins each mounted at 30° or us® angle drawing
No. GDC 383-12 (see Figure 10)

S-I3600 £t° fins each mounted at selected angle (sawed off
tips)

Strongback

CONFIGURATION COMBINATICNS TESTED

BFyS + BgWy)Balyps (X =1, 2)

The immedlately following pages list pertinent dimensional data for each

of the above components.



MODEL COMPONENT: BODY - B5

GENERAL DESCRIPTION:  9992-134 B Body. Delta wing orbiter including a

canopy on the upper surface aft of the nose. The model scale factor is 0.0035,

DRAWING NUMBER: Lines Dwg. 9992-134B
DIMENSIONS: FULL-SCALE MODEL SCALE
Length, In. ) 2120.00 7.420
Max. Width, In. 462,86 1.620
Max. Depth, In. 274.29 0. 960
Fineness Ratio 5.906 5.906
Area
Max. Cross-Sectional (ft2) 702.75 0.0086 -
Planform - -
Wetted - -
Base



MODEL COMPONENT:
GENERAL DESCRIPTION:

except modified to a complete delta (no clipped tip).

Wing

-

Wi4

9992-134B delta wing which is the same as wing~W13

The total and exposed

data do not include the leading cuff data which is listed below. (.0035 scale)

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

Area

Planform, £

Wetted
Span (equivalent), in.
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees

Aerodvnamic Twist, degrees about I.E,

@ Wing
@ Wing

Sta, 241,80 1in.
Sta. 546.07 in.

Sweep Back Angles, degrees
Leading Edge
Trailing Edge

0.25
Chords:
Root

Tip,. (equivalent) (Wing Sta. 715.55
MAC (Wing Sta. 238.52 in.)

Fus.
W.P.
B.L.
Airfoil
Wing
Wing

EXPOSED DATA

Element Line

(Wing Sta. 0.0), in.

Sta. of .25 MAC, in.
of .25 MAC, in.

of .25 MAC, in.
Section

Sta, 241.80 in.

Sta. 546.07 in.

Area, ft?

Span, (equivalent)
Aspect Ratio
Taper Ratio

Chords

Root (equiv.) (Wing Sta. 237.61 in.)
Tip (equiv.) Wing Sta. 715.55 in.)
MAC (Wing Sta. 396.92 in)

Fus.
HOP'

B.L.

Sta. of .25 MAC, in.
of .25 MAC, in.
of .25 MAG in.

FULL-SCALE

6084. 00

1420.44
2,287

1,723

0,000
7.000
0. 000

0.0090
-5.000

59.870

0. 000
T 52.266

1232, 91
in)0.C00
821.94
1503.54
46.74
236.74

NACA 0009-64
NACA 0012-64

2733.29
948.77
2.287
0. 000

8§23.51
0. 000
549,01
1708.24
66.05
393. 9

1

MODEL SCALE

0.074529

. 972
. 287
.723
. 000
. 000
. 000

O ~J| o= [ L

0. 000
-5.000
59,870

0. 000
52.266

4.315
0. 000
2.877
5.262
0.164
0.829

NACA 0009-64
NACA 0012-64

0.03348
3.321
2.287

. 000

.882
. 000
. 922
. 979
.231
.379

H[O{WiEIO[N O



MODEL COMPONENT: _Elevon -~ E3

GENERAL DESCRIPTION: Elevon used with the 9992-134B complete delta (no

clipped tip) wing (wing-W14) (.0035 scale)

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE

Area, f£t2 464,60
Span (equivalent), in. 334.68

Inb'd equivalent chord(Wing Sta.211.39 in)253.79
Outb'd equivalent chord(Wing Sta.546.07in)146.01

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.292
At Qutb'd equiv. chord 0.500

Sweep Back Angles, degrees

Leading Edge (Hingéline)' 17.851
Tailing Edge 0. 000
Hingeline 17.851

Area Moment (Normal to hinge Tine), ft3 8025.69

MODEL SCALE

0. 00569
1.171 i

0.888

0.511

0.292

0. 500

17.851
0. 000

17,851

0,00034


http:Sta.546.07in)146.01
http:in)253.79
http:Sta.211.39

MODEL COMPONENT: Vertical Stabilizer - Vi

GENERAL DESCRIPTION: _Centerline vertical stabilizer with the 5° (half angle)

wedge trailing edge. (.0035 scale)

DRAWING NUMBER: 5-867-47., =50
DIMENSIONS: FULL-SCALE MODEL SCALE
TOTAL DATA '
Area, £e2
Planform 663.63 0.00815
Theoretical Span, in. 380.42T
Span (equ1\fa1ent , in. 372.61 1,304
Aspect Ratio 1.453 1.453
Rate of Taper 0.718 0.718
Taper Ratio N ~ 0.314 0.314

Diehedral Angle, degrees - -
Incidence Angle, degrees - -

Aerodynamic Twist, degrees - -

Toe-In Angle | degrees 0.0 0.0

Cant Angle, degrees 0.0

Sweep Back Angles, degrees )
Leading Edge 45.0 : 45.0
Trailing Edge 15.734 15.734
0.25 Element Line 39.367 "39.367

Chords: Theoretical Tip, in. 117.053
Root , (W.P. 274.29 in.) 39029 1.366
Tip, {equivalent), W.P. 646.90 in.) _ 122.65 0.429
MAC(W.P. 428.19 in.) 279.74 0.979
Fus. Sta. of .25 MAC, in. 2032.98 7.115
W.P. of .25 MAC, in. 428,19 1.%499
B.L. of .25 MAC, in. 0.0 0.0

Airfoil Section, wedge shape with - o
L.E,R. and flat T.E. 6.29 0.022
Tip 1.E. Radius, in. (1.6% chord)

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



MODEL COMPONENT: BODY - B

GENERAL DESCRIPTION: Saturn V/S-IC Booster (0.003366 Scale)

DRAWING NUMBER: GDC 383-4
DIMENSIONS: FULL-SCALE MODEL SCALE
5.101 in. (1)
Length , ft. 130,33 5.264 in. (2)
Max. Width , ft, 46.84 1.893 in.
Max. Depth , ft. 46.84 1.893 in.
Fineness Ratio ) 0.276 - 0.276
Body Dia. 33 ft. 1.333 in.
Area ——
Max. Cross-Sectional Body 1.396 in.2
Planform
Wetted
Base Total 2.170 in.2
Cavity 1.131 in.?
Solid Base 1.039 in.2

(1) " To end of engine fairing.

(2) To Station 0.0

10



MODEL COMPONENT: Fin - Fx

et
GENERAL DESCRIPTION: 900 £t2  fins mounted at #5"/degree angle

1

DRAWING NUMBER:

DIMENSIONS: (Each Fin) FULL-SCALE MODEL SCALE
TOTAL DATA
Area 2
Planform , ft? 900 . 1.541 in.
Wetted " 1,381 in.2

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 30° 30°
Trailing Edge 0° o°
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 154230 in.> 1.541 in.
Span, (equivalent) 485 in. 1,237 in.
Aspect Ratio 1.525 in. 1.237 in.
Taper Ratio 474
Chords
Root 450 in. . 1.515 in.
Tip 186 in. .717 in.
MAC ’ 1.242 in.
Fus. Sta. of .25 MAC .895 in.
W.P. of .25 MAC 1,276 in.
B.L. of .25 MAC 1.275 in.

11
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-
mittent blowdown tumnel 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 utilizing two interchangeable test sections. The tran-
sonic section permits testing at Mach 0.20 through 2.50, and the supersonic
section permits testing at Mach 2,74 through 5.85. Mach numbers between .2
and .9 are obtained by using a controllable diffuser. The . range from .95 to
1.3 is achieved through the use of plemum suction and perforated walls. Mach
nunbers of 1.4, 1,93 and 2.50 are produced by interchangeable sets of fixed
contour nozzle blocks. Above Mach 2.50 a set of fixed contour nozzle blocks
are tilted and translated automatically to produce any desired Mach number in

.25 increments.

Air is supplied to a 6000 cubic- foot storage tank at approximately -L4O°F dew
point and 500 psi. The compressor is a three-stage reciprocating unit driven

by a 1500 hp motor.

The tunnel flow is establisﬁéd 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 al r temperature can be controlled from ambient to
approximately 180°F. The air then passes through the test section which con-

tains the nozzle blocks and test region. °

1h



Dovwnstream of the test section is a hydraulically controlled pitch sector that
provides & total angle of attack range of 20° (% 10°). Sting offsets are avail-

able for obtaining various meximum angles of attack up to 250.

The diffuser section has movable Floor and, ceiling panels which are the primary
means of controlling the subsonic 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 sectionm.

Tumnel 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 digital
data is transferred to punched cards during the run to be reduced later by a

computer to proper coefficient form.

The tunnel éomponents aad performance are discussed in more detail in MASA
T ¥ -53185, dated December 22, 196k, and NASA T™ X-53113, dated August 20,
196k,

15



SYMBOL

cC.g.

SADSAC

SYMBOL

ASPECT
REFB

CA

CAB

CAF

CDTOTL

NOMENCLATURE

16

DEFINITION
2
base area; m , ftz, in
speed of sound; m/sec, ft/seec

aspect ratio, bz/ S

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

wing mean aerodynamic chord or reference
chord; m, ft, in (see ﬂref or refl)

center of gravity

centgr of pressure

axial force coefficient, F A/ que ¢

base axial force coefficient, [(p, -py)/ql
(Ab/sref)

forebody axial force coefficient, C, - C
A Ab

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



NOMENCLATURE (continued)

SADSAC

SYMBOL

CD
CL
CBL
CSL
CWL
cLM
CLM
cemM

CN

17

DEFINITION

drag force coefficient in the stability axis
system, FD/ 98 .

lift force coefficient (stability or wind axis)
FL/a8 et

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

rolling moment coefficient in the stability
axis system, Mx, S/q Sref b
rolling moment coefficient in the wind axis
system, M /qS__b

X, W ref

pitching moment coefficient in the body axis
system, Ms/q 8 s I ref
pitching moment coefficient in the stability
axis system, C =C

m,s m
pitching moment coefficient in the wind axis

system, My,w/qS Z

ref “ref

normal force coefficient in the body axis
system, FN/q S of



NOMENCLATURE (continued)

SADSAC

SYMBOL

CYN

CLN
CLN

CP

CY

cC

18

-gystem, Mz/q Sre b

DEFINITION

yawing moment coefficient in the body axis

f
yawing moment coefficient in the stability

axis system, C =C
n,s n

yawing moment coefficient in the wind axis .
sygtem, Mz,w/q Sref b

pressiure coefficient, (p~pew) /4

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

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

axial force; N, 1b

drag force in wind axis system; N, lb

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

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

144

DEFINITION
side force; N, 1b

normal to axial force ratio

reference length; m, ft, in (see ¢)
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 z-axis

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

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



NOMENCLATURE (continued)

SADSAC
SYMBOL SYMBOL DEFINITION
Mx W rolling moment in the wind axis system;
? N-m, ft-1b
M pitching moment in the body (or stability)
y axis system; N-m, fi-lb
M pitching moment in the wind axis system;
¥ W N-m, ft-1b
Mz yvawing moment in the body' axis system;
N-m, ft-1b
M yawing moment in the wind axis system;
Z W N-m, ft-1b’ ‘
p static pressure; N/m2; psi
total pressure; N/m?; psi
Q(PSI) dynamic pressure; N/mz, psi, pst
Q( PSF)
RN/L RN/L " Reynold’s number per unit length; million/ft.
8 . wing area; m2, fi?
S REFS reference area; m?, £t2
ref
T temperature; °K, °C, °R, °F
v speed of vehicle relative to surrounding

atmosphere; m/sec, it/sec

20



SYMBOL

<l

NOMENCLATURE (continued)

SADSAC
SYMBOL

ALPHA

BETA

" DIHDRL

AILRON
ELEVTR
RUDDER
FLAP
TAB

21

DEFINITION

tail l:ncidence positive when trailing edge
down, deg

veloeity 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-pl_a.ne
and the body X-axis; deg

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

ratio of specific heats
wing dihedral angle; deg

control surface deflection angle; deg
positive deflections are:
aileron - left 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 contirol surface

air density; Kg/m3, slugs/ft3 .




NOMENCLATURE ( continued)

SADSAC
SYMBOL SYMBOL DEFINITION

5] pitch angle, angle of rotation ahout the hody
Y-axis, posiiive when the positive Z-axis is
rotated toward the positive X-~axis; deg

i PHI roll angle, angle of rotation ahout the hody X-
axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; deg" .

V4 PSI yaw angle, angle of rotation ahout the hody
. Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; deg

22



SUBSCRIPTS

NOMENCLATURE (continued)

23

DEFINITION

aileron

base’

canarci

elevator or elevon

flap

rudder or ruddervator
stability axis system
tail, or total conditions
wind axis system
reference conditi;)ns

freestream condition



ADDITIONS TO STANDARD NOMENCLATURE

SADSAC )
SYMBOL SYMBOL DEFINITION
i ORBINC orbiter incidence angle, degrees (positive,

nose up)

2k
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Figure 2, Photograph of Model Installed in MSFC
14 x 14 Inch Wind Tunnel (Side View)
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KNotes:
1, Positive directions of force coefficients

moment coefficients, and angles are
tndicated by arrows.

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

of gravity.,
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el
-
g -
CI' -

“la

Axis systems, showing direction and sense of force and

Figure 11.
' moment coefficients, angle of attack, and sideslip angle
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DATA_ PLOTY INDFX .

MSFC TwT 474 NR DELTA WING ORpITER/SATURN V S=]1C BOOSTER-LONG]TUDINAL STABILITY

DEFENDENT VARIAGLE VS INDEPENpENT VARIARLES

DATASETS DEPENDENT _ INDEPENDENT O PLOY PAGE . . o
PLOTTED VARIABLE V&RIABLE BEGINNING / ENDING

RZ25021 LN ALPHA 1 2

k25021 cLn ALPHA 3 4

rR25021 CAF ALPHA 5 6

R250U21 cPBl _ ALPHa - 1. 8 L .

K25U21 CPB2 ALPHA 9 10

R25021 CPCAY ALPHA 11 i2

R25U31 CN ALPHA 13 14

R25031 gl ALPHA 15 16

R25031 CAF ALPHA 17 18

R25031 cPB1 — LALPHA 9. 20 .
- R25031 (PBZ ALPHA 21 22

R25uU31l CPCaAy CALPHA 23 24

R25041 CN ALPHA 25 24

R250U4 ] CLM ALPHA 27 28

RZ25041 CAF ALPHA 29 30

R2Z5U41 ¢PB1 . _ _ALPHA . o3 32 .

RZ5041 cPBZ ALPHA 33 34

RZ25041 CPCaAv ALPHA 35 36
" R2L061 CN ALPHA 37 . 38: EE:

K2bU6& 1 CLM ALPHA 39 40

R25061 CAF ALPHA 41 42

R250:4 1 ¢PBL ALPHA i 43 44

k2506 ] cPB2 ALPHA 45 46

RZ5U641 CPCAV ALPHA 47 48

REZBU7.1 CN ALPHA 49 Wi

R25071 chM ALPHA 51 52

RZSLT 1 CAF ALPHA 53 b4

RZGU7I ¢l ALPHA 55 86

R25071 cPB2Z ALPHA 57 58

R2507 1 cPCAY _ALPHA 59 60

RZbu81l CN ALPHA 61 62

k25081 cLM™ ALPHA 63 64

R25081 CAF ALPHA &5 &b

R25081 ¢PBl__ ALPHA 67 68 .

R25081 cPa2 ALPHA 69 70

rR25081 CPCAV ALPHA 71 72

K25U91 CN ALPHA 73 74

R25u9 1 cLM ALPHA 75 76

R25091 CAF ALPHA 77 78

R25091 cPB1 ALPHA A 80 R

RZ5091 cPB2 ALPHA 81 52

R25091 CPCAV ALPHA 83 84

39




MSFC TAT 476 NR DELTA WING ORBITER/SATURN y S=]C BOOSTER-~LONGITUDINAL STABILITY

DEPENDENT VARIABLE VS DEPENDENT VARIABLE,

VATASETS DEPENDENT _ _ DEPENDENT PLOT P
PLOTTLD  VARIABLE VARTABLE aséduhlﬁa':GENDINd"—"" T
R25021 CLm CN 65 Bé
R25U3} CLM CN . 87 88
R2504} cL™ CN 89 90
R2506 1 cLM = OCN 91 72
725071 cLM CN TRy T T ey T T
RZ5081 clLM &N N . -1 96
R25091 cLM cN 97 98

MSFC TwT 476 NKR DELTA WING ORGITER/SATURN V S=IC BOOSTER=~LONGITUQINAL STaglLITY

VEPENDENT VARIABLE Vs INDEPENDENT VARIABLE:

VATASET DEPENDENT INDEPENPENT _PLOT PAGE .
PLOTIED VARIABLE VARIABLE

325021 CN MACH 99

p2s5021 cbM MacH 100

g2502] (LM/cn MacH 101

B25031 cN MACH io2

325031 LM . _MaAgH — e - 003 e
825031 CLM/CN MACH 104

825041 LN MACH | ) 105

B25041 cLm MACH 106

B2504] cLM/ci MACH lu7

B25U61 CcN MACH tos

Be2s04&] U o %1, F . MACH —— 109 e et .
B25061 cLM/cN MACH 110

825071 CN MACH. Pt

B2s0B71} ¢LM MACH 112

B2s071 clM/CN MACH 113

525084 CN MACH 114

825081 _ (kM __ MACH —- - 115

B82s081] clL.M/CHN MACH lié

825091 CN MACH 117

325094 CLM MACH 118

825091 CLM/CN . MACH 117



MSFC TwT 476 NR DELTA WING ORRITER/SATURN v S=1C BOOSTER=LONGITULINAL STagILITY

VEPENUENT VARIABLE VS INDEPENDENT VARJABLE,

DATASETS DErFENOLNT | INDEPENDENT .. . ___BLOT PAGE _ . ... _ ..
PLGTTLD VARIABLE VARIABLE HBEGINNING / E4yDING

NZ25u2l CAF MACH 120 120

N25u31 CAF MACH 121 121

NZLUA4L CAF MAGH 122 122

N25uél CAF R . V.Y of» E N W< SO I3

NZ250U71 CAF MACH 124 124

NESUBI CAF MaACH 125 lzs

N2BUT ] CAF MACH 124 126

MSFC TwT 76 Nk DELTA WIng URgITER/SATURN v S=]C p0O0STEK=LONGITUpINAL STaplLilyY

AACH DEPENVERT VARIABLE vS5 INDEPENDENT VARIAGSLE,

DATASLT DEPENDENT . CANDEPENDENT FLUT PAGE

PLOTTeD VARIABLE VaR1ABLE (2) )

AZ26102] cLMONG MAGH 127

Aad2hUdl cLMLnO MaCH 128

AZbU4] cLMCNp MacH 129

A25U6] ¢LMCHY MACH i30

$2507] CLMENDG | MACH ... . U )|

A25U81 CLMOND MACH ~32 )
AZ25091 CLMCiNO MACH j33

NR DLLTA W{NG URBITER/SATURN V¥ 5=1C BUUSTER, LATERAL=DIRLCTIVONAL STABILITY
DEPENUENT VAR]ABLE VS INDEPENDENT VARIABLEs MULTIPLE pDATASETS

UDATASETS PLOTTED; _

——— ——— e man o = me e U oy memenm v (F T [RPU - -

R25053 R25093

DEPENDENT INDEPENDENT FLUT PAGE

VARTABLE VARIABLE BEGINNING / EnDILNG
Y e . BETA .o i34 8%y L .
CYN BETA 141 {47
tBL BETA . 148 194
CPHBl BETA 155 161
CPB2 BETA 162 160
(PCAY BETA 169 17%

L1



NR DELTA WiNG URBITER/SATURN v S5«lC BOOSTER, LATERAL=-DIRECT]ONAL STagjitiTy
DEPENDENT VARJABLE vs DEPENDENT VAR]ABLE, MULTIPLE DATASETS

VATASETS PLOTIEDS

R25053 R25093 ’
DEPENDENT DEPENDENT PLOT PAGE
VARIABLE . VaARIABLE BEGINNING / ENDING

CY_ o CYN _ 176 182

NR DELTA WIhG ORBITER/SATURN v S.I¢C BOOSTER, LATERAL=-DIRECT]ONAL STABILITY

GRADIENT OF A DEPENDENT VARIABLE yS INDEPENDENT VARIABLE,
MULTIPLE pATASETS

[ S

DATASETS PLOTTEDS

R2505b3 R250G93..._ . ... ...
GRADIENT _.OF DEPENDENT. . INDEPENUENT PLOT PAGE
- VARIABLE VARIABLE
______ Cy MACH - a3
CYN MACH 1a4
CBL o MACH 185

EFFECTS OF OKBITER INCIDENCE ANGLE ON LONGITUDINAL STAgILITY
VEPENDENT VARIAGLE VS [NpEPENDENT VARJABLE, FARAMETR[c STUDY

DATASETS PLOTIED:

A25041 A25021 A25031

DEPENDENT  INDEPEND=NT  PLOT PAGE

VARIABLE . VARIaBLE BEGINNING / EnDING

___CN ALFPHA 184 192
cLM ALPHA 193 199
CAF B ALPHA - 200 206

4o



EFFECTS OF ORBITER [N¢cIDENCE ANGLE ON LONGJTUDINAL STAZILITY
DEPENDENT VARIABLE VS DEPENDENT VARIABLE, PARAMETRI¢ STUDY

DATASETS PLOTTEDS.

A2504] 225021 AZbyat

DEPENDENT " DEPENDENT PLUT PAGE

VARIABLE VARTABLE BEGINNING / EyDING
CLM__ . .. EN . 2072 213

EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGJTUDINAL STABILITY

. UNIVARIATE DEPENDENT VARJABLE VS PARAMETRIC VAR[AB.E,
PARAMETRI¢ STUDY

VATASETS PLQTTEDS

AZ504) AZ25021 425031

DEPENDENT PARAMETRIC ‘PLQT PAGE

VARIABLE VARIABLE BEGINNING 7/ ENDING
CLMCNO T TTORBINC T 21te T 21

EFFECTS UF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STaplLITyY

DEPENDENT VARIABLE VS INDEPENDEWT VARIABLE: PARAMETRIc STUDY

DATASETS PLOTIED:. — i ——

A25p81 A25061 w25071
DEPENDEMT INDEPENDENT PLOT PAGE
VARIABLE VARIABLE REGINNING / ENPING
¢N . _ALFHA. 214 222
CLM ALPHA 223 229
CAF ALPHA 230 236

43


http:EFFEC.TS

EFFECTS OF ORBITER INCIDENCE ANGLE ON LOUNGITUDINAL STABILITY
PEPENDENT VARIABLE V5 DEPENDENT VAR[ABLEs PARAMETRIg STUDY

DATASETS PLOTTED:

A2508) AZ25041 Q25071

DEPENDENT DEPENDENT FLOT PAGE

VARIABLE VARIABLE BEGIHWNING / ENDING
LM _ . CN 237 243 . ..

EFFECTS OF ORBITER INCIDENCE ANGLE ON LONGITUDINAL STagILITY

UNIVARIATE DEPENDENT VA
PARAMETRYIc STUpY

RIABLE V5 PARAMETRIC VARIABLE,

DATASETS PLOTTED:

A25081 | A250s1 was071

DEPENDENT PARAMETRIC PLOT PAGE

VARIABLE VARIABLE BEGINNING / ENMING
‘CLHMCNO ORHINC 244 245

EFFECTS OF FIN CONFIGURAT]ION ON LONGITUDINAL STABILITY,

DEPENDENT VARIABLE VS INDEPENDENT VARIABLEs MULTIPLE pATASETS

(WATASETS PLOTTED: . _

rR25021 R2509}
DEPENDENT  [NDEPENDENT  PLOT PAGE
VARIABLE VARIABLE BEGIWNNING, / ENDING
[ of . - ALPHA 244 252
cLM ALPHA 253 259
CAF ] . ALPHA . | . . 260 266

EFFECTS OF FIN CONFIGURATION ON LONGITUDINAL STABILITY
DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS

_DATASETS PLOTTEDR:

R25021 R2509}
DEPENDENT  UDEPENDENT  PLOT PAGE
U VARIABLE . VARIABLE  __  BEGINNING / ExyDING
[ o 8 | CN 267 273

bl
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MSFC TWT 476 MR DELTA WING ORBITER/SATURN V S-IC BOBSTER-LONGITUDINAL STABILITY
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ANGLE OF ATTACK. ALPHA, DEGREES
STMBOL  BACH FARAHETRIC VALUES REFERENCE INFORMATION
a a.500 BETA 0.0925 ORBINC 1.000 REFS 1.3960 sa.IN.
f G.890 REFL $.3330 INCHES
REFS 1.3330 INCHES
o 0.993 . XMEF 5,2640 IHCHES
A 1,148 YMRF 0,0000 INCHES
. ZNRP 0.0330 INCHES
DATA HIST. COUE HH . SCaLE g.0034 -
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MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-1C BOOSTER-LONGITUDINAL STABILITY
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o] 1.128 EETA 2,020 ORBINC $.080 REFS 1,3%60 5@.IN.
] 1.463% REFL 1,3336 INCHES
R - REFB 1,3336 INCHES
[+ 1,852 N XMRF 5.2640 INCHES
YMRP 0.0600 INCHES
ZMRF 0.p330 INCHES
SCALE d.0034

DATA HIST, CODE HM
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HSFC THT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGI TUDINAL STABILITY

LI I T T°F LA il | T T "7 1 L | Tt 1 LI L e} T T 7 T [ | e e | T“l"'l‘l"[ ran r’T T ore 7 T
! g
- . ' 1 -
! i . . :
L | | -
14 -+ — e - + -
- i : ¥ -
- ' -
iz - -—-.L--——-—--r--- - -:
- 1 +
- 3
Fl
B T
10 H d
I i ]
8

CLM

PITCHING MOMENT COEFFICIENT,
<]
\
K{\ |

| P
i S g

-6
-8
__za—ns T _F lll'lil Sk i T I 3 V. ) - B B I L1 11 ¢ -1 Lon doad P ¢ 1 .1 3 3 3 1;4_‘
—54 i ¥ —-i0 -8 -6 -4 -2 ] 1} [} 4] 2 4 & 8 1] 12 14
ANGLE OF ATTACK. ALPHA, DEGREES
SYHBOL  HACH FARRHETRIC VALUES REFERENCE INFORMATION
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DATA HIST. CODE ] SCALE G.0034
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SFC THT 476 NR DELTA WING @RBITER/.SATURN V. S-IC BOOSTER-LONGITUDINAL- STABILITY
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- REFB 1,3330 INCHES
< 1.9%52 XMRF 5.2640 INCHES
YMRF 0.ooon INCHES
ZMRF 0.033%0 INCHES
SCALE G,0034

DATA HIST. CODE HH
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HSFC THT 476 NR DELTA WING ORBITER/SATURN V 5-1C BOOSTER-LONGITUDINAL STABILITY
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hSFC TYT 476 NR DELTA WING ORBITER/SATURN V S-IC BOOSTER-LONGITUDINAL STABILITY
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MSFC 476 NR HCRORB/S-ICBOOSTER™ BF1S+BSWI14E3V17 (R25021)

e
ALPHA., DEGREES

PRI S S Pk PR
"6 a 18 iz 14

REFERENCE INFORMATION

REFS 1.3966 SG.IN.
REFL 1.3330 INCHES
REFB 1.3330 INCHES
KHRP 5.2840 INCHES
YHRF o.a4a5p INCHES
ZHRF 0.0330 INCHES
SCALE G,0034
08'JAN 71  PAGE 3
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- ZMRF 0,0330 INCHES
SCALE 0.0034 .
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S5YHB0L.  HACH PARAMETRIC VALUES REFERENCE INFORMATION
[o] 1,194 BETA 0,600 ©  ORBINC 1.008 REFS 1.3960 5Q.IN.
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. - REFB 1.3330 INCHES
o 1,960 XHRF 5.2640 . INCHES
. YMRF 0.0008 INCHES
. ZMRF 0.0330 INCHES

G.
DATA HIST. CODE L1 SCALE- G634

MSFC 476 NR HCRORB/S-I1CBOOSTER BF2S+B3WI4E3V17 -ER25681J 08- JAN 71 PABE 80



HSFC THT 476 NR DELTA HING GRBITER/SATURN - V'S-1C BOOSTER-LONGITUDINAL ST

ABILITY

LA | LN | LI T~ 7 ¥ LIS B § T ¥ 1 T |‘ TITTET Ty
L i ‘ -
: . . | il 2
-00 8 3 | T -! ?
- I - 1 | . .
- N I o :
N ‘ E
o0 F S A
L i
s ]
0D -
r i 1
-.05 : -
n 1
C !
-.10 |- .
s £ - ]
] " 3
m L K
o -.z0 N
(&) C 3
-.25 £ S : ]
; B R :
L Py 3 LA -
-.30 |- - .
35 3 Rines, =S - . -
- < S e T - N
B e - N
- ] e A SIS DR X
-t T
- 45 _ - --E
-.50 ___.____:
-.55 : .
--gg L e A r A 1 iy " L, 1 .l I} 1 ) ' L 3 L] 1 'l ]‘ Fl ] 1 ) 1 A 1 L L L L i i 4 I 7
=14 a2 -10 -8 -8 -4 -2 ¥} 2 4 [ 8 10 12 14
ANGLE OF ATTACK. ALPHA, DEGREES: .
sYHBOL  HACH FARAMETRIC VALUES . REFERENCE INFORMATION
o 6.601 BETA 0.008 °  ORBINC 1.000 REFS 1,396D sa.IN.
o 0.89¢ REFL 1,3330 INCHES
REFB 1,3330 INCHES
<& 0.597 XMRF 5.2640 INCHES
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DATA HIST: CODE MK SCALE 0.0034
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o 0.397 XMRF 5.,2640 INCHES
A 1,098 YMRF G,0000 INCHES
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DATA HIST. CODE  umM SCALE ¢.0034 :
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[m 1.461 REFL 1.3338 INCHES
- REFB 1,3330 INCHES
o 1.960 XMRF 5.2640 INCHES
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FARAMETRIC VALUES . . | REFERENCE INFORMATION
BETA 0.820  ORBINC 1.000 REFS 1.3980 sa.IN.
- REFL 1.3330 INCHES
REFE 1.3330 INCHES
XMRF 5.2640 INCHES
YMRP 0.0000 INCHES
ZHRP 0,0330 INCHES
DATA HIST. COUE MMy ScALE 0.0034
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BETA 0.020 ORBINC 1.000 REFS 1.3960 SQ.IN.
REFL 1,3330 INCHES
REFB 1,3330 IHCHES
XMRP 5.2640 INCHES
YHRF D.opon INCHES
K ZHRF g.nzsu INCHES

DATA HIST. CODE MMy SCALE -0034
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XMRF 5,2640 INCHES
YMRE 0.G000 INCHES
ZHRF 0.0330 FHCHES
DATA HIST. CODE L L SCALE G.0034 .
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MACH NUMBER

f FARAMETRIC VALUES REFERENCE INFORMATION
BETA - 6.020 ORBINC 4.000 " REFS 1.3960 3Q.IN.
. REFL 1.3330 INCHES
REFB 1.3330 INCHES
XHRFP 3.82640 - EINCHES
YHRF 0.0000Q INCHES
ZHRE - 0.0330 INCHES
. DATA HIST. CODE WAy _ SCALE 0.0024
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BETA - 6.020  ORBINC 4.000 REFS$ 1,3960 SQ.IN.
REFL 1,3330 INCHE S
REFB 1.3330 INCHES
XHRF 5,2640 INCHE S
YMRF 0.0000 INCHES
ZMRF g.gssu INCHE S
SCALE .
DATA HIST. CODE MMV B34
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MACH NUMBER
PARANZTRIC VALUES . REFERENCE INFORMATION
BETA 0.0:10  ORBINC =~ 2,000 REFS 1.3960 S@.IN,
REFL 1,3330 INCHES
REFB 1,3330 INCHES
XHRP 5.2640 INCHES
YMRF 0,0000 INCHES
ZHRF 0.0330 INCHES
DATA HIST., CODE HMY SCALE 0,.0034
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MACH NUMBER .
PARAHETRIC VALUES REFERENCE INFORMATION
BETA 0.010  ORBINC - 2,000 REFS 1.3960 5Q. 1IN,
REFL 1,3330 INCHES
REFB 1,3330 INCHES
XHRP 5,2640 INCHES
YHRF 0.0000 INCHES
- ZHRP 0.0330 INCHES
SCALE ¢.0034

DATA HIST., CODE HHY
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PER DEGREE

STATIC LONGITUDINAL STABILITY DERIVATIVE,

DCCLM/EN)
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. MACH NUMBER ) .
FARAMETRIC VALUES REFERENCE INFORMATION
BETA G.014a-  GRBINC - 2,000 REFS 1.3960 Sq.IN.
REFL 1.3330 INCHES
REFB 1.3330 INCHES
XMRF 5,2640 INCHES
YHMRF 0.0G00 INCHES
ZIMRF - G.8330 INCHES
DATA HI sT CODE HHY . SCALE B-0034
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MACH NUMBER
EARAMETRIC VALUES . REFERENCE INFORMATION
BETA o.010 ORBINC 1.008 REFS 1.33560 SQ.IN.
REFL 1.3330 INCHES
REFB 1.3330 INCHES
XHRF 5,2640 INCHES
YURF 0.0000 INCHES
ZIMRF 0,0330 INCHES
SCALE 0.0034

DATA HIST. CODE . HRY |
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: MACH NUMBER
FARAMETRIL VALUES REFERENCE INFORMATION
BETA 0.C10 ORBINC 1.006 KEFS 1.3860 SQ.IN.
REFL 1.3330 INCHES
REFB 1.3330 IHCHES
XMRF 5.2640 INCHES
YMRF a.aoon INCHES
ZHRF 0.0330 INCHES
DATA HIST. CODE HHY X SCALE. 0.0034
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MACH NUMBER
FARAMETRIC VALUES - - REFERENCE INFORMATION
BETA o.010 ORBIMC 1.0060 REFS 1.39&0 SQ.IN.
REFL 1.3330 INCHES
REFE 1.333¢ INCHES
XMRP 5.2640 INCHES
YMRP 8.0000 INCHES
ZMRF 3.0330 INCHES
DATA MIST. CODE  MMY SCALE -Do34
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REFL 1.3330 INCHES
REFB 1.3330 INCHES
XHRF 5.2640 INCHES
YMRF 0.0000 INCHES
ZMRF 0.0330 - INCHES
SCALE 0.0034 X
DATA HIST. CODE v o
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BETA - ©.026  ORBINC 4.000 REFS 1.3960 se.IN.
REFL 1.3330 INCHES
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XHRE 5.2540 INCHE S
YHRF 0.0009 INCHES
) ZHRF 0,0330 INCHES
DATA MIST. CODE v . SCALE 0.0034
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BEYA 0.008  ORBINC -~ 2.000 REFS 1.3960 SQ.IN.
REFL 1.3330 INCHES
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ZHRF 0.8338 LNCHES
. DATA HIST. CODE MYy * SCALE 0.0034
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XMRF 5.2640 IMNCHES
YHRF 0.0000 INCHES
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SCALE 0.0034

DATA HIST. CODE HHY

MSFC 476 NR HCRORB/S-ICBOOSTER BF25+B5W14E3V17 "(B25091) 14 JAN 71 PAGE 119



MSFC TWT 476 NR DELTA WING ORBITER/SATURN V S-1C BGQSTER LGNGITUDINAL St

ABILITY

LA L LI T 7 T T LI | TT% T T T TN Ty
1.1 - -
- r H
u 3 1
5 ; .
1.0 i
-
L .
L o ~
(&) 1 o
*.- = -
=R - - =
Ld ‘8\ - i
w 1 ]
t 0.7 -
UJ i -
D r -
u -t
ul o6 S
o B ]
o, L .
=) 1 3
w L i
- 8.5 K
< - ]
> - i
< L ]
0.4
> N J
O i ]
(=) C . ]
a5} R g |
w
o G.3 i
S / :
u“ -l
0.2 \/ —
p.1 .
i )
0 e .2 6.4 0.6 6.6 1.0 1.2 1.4 1.6 1.8 2.0 2.2 z.4 2.6
: MACH NUMBER
SYMBOL  ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
0 6.000 BETA a,.4az0 ORBINC T 1,000 REFS 1.3%60 S5R.IN.
- .REFL 1.3330 INCHES
REFB 1.3330 INCHES
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REFL 1.3330 INCHES
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XMRFP 5.2640 INCHES
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BETA 0,000  ORBINC - 2.600 - REF S 1.3960 SQ.IN,
REFL 1.3330. INCHES
REFB 1.3330 INCHES
XHRF 5.2640 INCHES
YURF 0.0000 INCHES
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SCALE 0,.0034
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MSFC 476 NR HCRERB/S-1CBOOSTER BS+B5W14E3V17 [A2508i3 14 JAN 71 PAGE 132



HSFC THT 476 NR DELTA WING OGRBITER/SATURN V S-IC BOOSTER-

LONGITUDINAL STABILITY
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FARAMETRIC VALUES REFERENCE INFORMATION
BETA g.000 ORBINC 1.009 REFS 1.3%60 5Q.IN.
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XMRF 5.2640 INCHES
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NR DELTA WING ORBITER/SATURN V- S-IC BOBOSTER. LATERAL-DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYHBOL  COMFIGURATION DESCRIPTION FARAMETRIC VALUES REFERENCE INFORMATION
(R25053) (0 MSFC €76 HR HCROAB/5-ICBOOSTER BF1S+BSWI4E3VIT  ALFHA - 0.080 ORBINC 4,000 REFS 1.3960 sa.IN.
(R25093) [ HSFC 476 NR HCRORB/5-1CBOOSTER BF2S+BSWI4EIVi7 REFL 1.3330  INCHES
REFB 1.3330  INCHES
XHRF 5.2640 INCHES
YMRF 0.pdg0 INCHES
. z“ii 0.0330 INCHES

MACH 0.603 SCALE 0.0034
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LATERAL FORCE COEFFICIENT,

NR_DELTA WING ORBITER/SATURN V _S-IC BABSTER,
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CONFIGURATION DESCRIFTION

MEFC 476 NR HCRORB/S~ICBOOSTER BFIS+BIWI4ESV1Y
HSFC 476 NR HCRORB/S-ICBCOSTER BF25+B5W14E3v1Y

0.893

SIDE SLIP ANGLE.

FARAMETRIC YALUES
0,050 ORBINC
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<2640
el
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REFERENCE INFORMATION
3550

S@.IN.
INCHES
INCHES
INCHES
INCHES
INCHES
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SIDE SLIP ANGLE, BETA. DEGREES

CONFIGURATION DESCRIFTION B FARAMETRIC VALUES REFERENCE INFORMATION
) HSFC 476 HR HIRORB/S~ICBCOSTER BF1S+BSW14E3Y17  ALFHA - U,050 ORBINC 1.000 REFS 1,3960  sSG.IN.
0 HSFC 476 MR HCROEB/S-ICBOOSTER BFE2S+BSWI4E3V1T REFL 11,3330 INCHES
g REFB 1,3330  INCHES
XMRE 5.2640 INCHES
YHRF 08,0000  INCHES
ZH§FE 3.0330 INCHMES

HACH 0,998 SCAL - 0034 v
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DELTA WING ORBITER/SATURN V S-IC BOOSTER. QATERALTB{RECTIﬂN@E ?TABILITY
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SIDE SLIP ANGLE., BETA. DEGREES )
DATA SET SYMBOL  COMFIGURATION DESCRIFTION PARAMETRIC YALUES REFERENCE INFORMATION
(R25053) () HSFG 475 HR HCRORB/S-1CBOOSTER DBF1S+EIWISE3VI7  ALBHA =~ 0,030 ORBINC 1,000 REFS 1.3960  sQ.IN,
(R250%3) 1 HSFC 476 HY MCRORB/S-ICBOOSTER BF25+BAWI4E3V1T REFL 1.3330  INCHES
REFB 1.3330  IHCHES
XNRF 5.26408  INCHES
YMRE 0.0000 INCHES
2ZHRP 0.0330 INCHES
ek 1.067 SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V. _S-IC BOOSTER, LATERAL-DIRECTIGNAL ST
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL  CONFIGURATICH DESCRIFTION FARAMETRIC. VALUES REFERENCE INFORMATION
(RZ5053) (3 MSFC 476 HE HCRORS/S-ICBODSTER GF1S+BSWI4E3VI7T  ALFHA - 0.050 ORBINC 1,000 REFS 1.3960  SQ.IN.
{R25093) [ MSFC 4T6 MR HCRORB/S-ICBODSTER BF2S+BSWI4E3VIT REFL 1,3330  INCHES
REFB 1.3330  [NCHES
¥MRP 5,2640 INCHES
YHRP 0.0000  INCHES
ZHRP 0.6330  INCHES
SCALE 0.0034
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PAGE 138



NR DELTA WING ORBITER/SATURN V _S-IC BOOSTER,

LATERAL-DIRECTIONAL STABILITY
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. SIDE SLIP ANGLE. BETA., DEGREES

DATA SET SYHEOL  COMFIGURATION DESCRIFTION FARAKETRIC VALUES REFERENCE INFORMATION

(A25053) (3  MNSFC 476 NR HCRORB/S-ICBGOSTER BFLS+BSWI4E3VT  ALFHA - O.050 ORBINC 1.000 REFS 1,396  SG.IN.

€R25083) [3  HSFC 476 MR HCROABsS5-1CBCGOSTER BF25+B5WI4E3V17 REFL 1.3330  INCHES

- REFB 1.3330 INCHES
XMRF 5.2640  INCHES
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wacH 5458 SCALE 0,00634
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V_S-IC BAOSTER, LATERAL-DIRECTIONAL STABILIT
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DATA SET SYRBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(R25053} Q M5FC 4T6 NR HCRORB/S-ICBOOSTER BFIS+BSWI4E3vi? ALFHA - 0,050 ORBINC 1.000 REFsS 1,35960 sa.1IN.
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NR_DELTA WING CRBITER/SATURN V

-0.%

-1.0

YAWING MOMENT COEFFICIENT, CYN (B0DY AX1S)

~8.5

~3.9

DATA SET
(R236833)
(R25093)

i
i
1
1
i
i

S-1C BOOSTER,. LATERAL-DIRECTIGNAL STABILITY

i
'
1

s
[P D v

-1

t
]
| -

' .
[ S T T S T I T [ S Y B I |

.

|
|
4

T T

{
{
III!lll!l

LU I A )

T

Aold 1

™1 T T

T™TT T

")) O T S RN Y T T

CONFIGURATION DESCRIFTICN
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIGNA
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DATA SET SYHBOL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(R250%3) {0  MSFL 476 MR MCRORB/S-ICBOOSTER BF1S+BSWI4E3YI7  ALFHA - 0.050 ORBINC 1.000 REFS 1.3360  SA.IN.
(R250935) [1  MSFC 476 NE HCRORB/S-ICBOOSTER BF2S+BSMI4EIV1Y REFL -1.3330  INCHES
REFB 1.3330  INCHES
XHRF 5.2640 INCHES
YMRP 0.0000 INCHES
ZHRF G.0330  INCHES
SCALE 0.0034
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NR_DELTA WING GRBITER/SATURN V _S-IC BOBSTER. LATERAL-DIRECTIGNAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION

0 HSFC 476 HR HCRORB/S-1CRBOOSTER PBF1S5+BSWI4E3VI?T ™ ALFHA - 0.850 ORBINC 1.000 REFS 1.3960 Sa.IN,
a MSFC 476 KR HCRORB/5-ICBOOSTER BF25+B5WI4E3VIT . REFL 1.3330 INCHES
REFB 1.3330 INCHES

XMRF 5.2640 INCHES

YMRF Q.00900 IMNCHES

ZMRF a,0330 INCHES

HACH 1.087 SCALE 0.00?4
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R DELTA WING GRBITER/SATURN V -

1C_BOOSTER, LATERAL-DIRECTIONAL STABILITY
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DATA SET SYHZOL COUFECURATICH DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(RZ3¥053) o] MSFC 476 MR HCRURKB/S-IGBOOSTER BF1S+BSWILEIVLY ALFHA - 0,050 ORBINC 1,000 REFS 1,38350 5Q.IN,
(RZ3093) (] KMSFC 47¢ MR HCRORB/S-ICQOOSTER BFZ25¢BSWISEIVLY REFL 1.3330 INCHES
. REFB »1.3330 INCHES
XMRF 5.2640 INCHES
YMRE ¢.0004 INCHES
ZMRF 0.0339 INCHES
wacH ‘106 SCALE 6.0034
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MR DELTA WING ORBITER/SATURN V _S-1C BAGSTER, LATERAL-DIRECTIONAL STABILITY
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DATA SET SYMBOL CONFIGURATION DESCRIFTION FARAHMETRIC VALUES REFERENCE INFORMATION
tR25033) O HSFC 476 NE HCRORB/S-ICBOOSTER BFIS+BIWI4E3IVLT ALFHA - 0,050 ORBINC 1.000 REFS 1.3360 SQ.IN.
{(725093) a HSFC 4TS KR HCRORB/S-1CBODSTER BF25+BSWILESVLY * REFL 1.3330 INCHES
REFB 1.3330 INCHES
XMRFE 5.2840 IHNCHES
YMEF 0.0000 INCHES
é?&lit‘e 0.0330 INCHES
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NR DELTA WING

ORBITER/SATURN ¥ _S-1C BOBSTER. LATERAL-DIRECTIONAL ST
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SY420L  CONFIGURATICN GESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(R28053) () MSFC 476 HR HCRCRB/S-1CBOOSTER BFIS+BSWI4ESVIT  ALEHA - 0,050 ORBINC 1.006 REFS 1.3950  S@.IN.
{R2Z5E33) a HEFC 476 NR HCRCRB/S-ICBOOSTER BF2S+BSWI4E3VLT? REFL 1.3330 INCHES
REFB 1.3330  INCHES
XNRF 5.2640  INCHES
YHRF 0.0o00 INCHES
ZHRP ©.0330  INCHES
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NR DELTA WING ORBITER/SATURN V_S-IC BOBOSTER, LATERAL-DIRECTIONAL STABILITY
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DATA SEY SYMEOL CONFIGURATION DESCRIFTION PARANETRIC VALUES REFERENCE INFORMATION
(R25053) () HSFC 476 HR HCRORB/S-ICBOOSTER PF15¢B5WI4E3VI7  ALFHA - 6.050 ORBINC 1.000 REFS 1.3960  S$&.IN.
(R2300F) [} MSFC 476 MR HCRORB/S-1CSCOSTER BDFE2S+BSH14EIVIT REFL 1,3330  INCHES
d - A REFB 1,3330  INGCHES
XHRF 5.2640 INCHES
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SCALE 0.0034
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NR DELTA WING ORBITER/SATURN V_S-IC BOOSTER, LATERAL-DIRECTIONAL STABILIT

CBL (BODY AXIS)

ROLLING MOMENT COEFFICIENT,

l by nir Ll ol e 1
[ i -
- i - -
-1 // - j
.8 =g s . -
X \@::::5:\ I :
- ¥ -3
P ————— |
- TR g S -
2 I‘S\ M 4
-1 ] -
- o — 5
[ | 3
!
i 3
N : i
—e2 :
o3 N—
-4
-_.5
~ 5
~?
.8
-8
3 r L 1 I Il 'l A X - 'l 'l i 1 L A 1 'l ' 1 3 1 i 'l I 3 I ' L i L L 3 L i i
-4 - [+ 2 L] ] [ . 10 12 14 16 18
SIDE SLIP ANGLE. BETA., DEGREES .
DATA SET sYHMB0L CONFIGURATION DESCRIFTION PARAMETRIC YALUES REFERENCE IMFORMATION
(RE5G53) o HSF{ 473 HR KCRORBSS~ICBOOSTER BFES+BSWI4E3VIY ALFHA - 0.050 ORBINC 1.000 REFs 1.3980 5Q.IN,
{R2319)) =] HSFC 476 MR NMURORB/S-ICBOOSTER DF254BSWISEIVIT REFL 1.3330 INCHES
. REFB 1,3330 INCHES
XHRF 3.2640 INCHES
YHRF | 0.04ao00 INCHES
2MRF 00,0330 INCHES
NACH 0.839 SCALE 0.0034
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NR_ DELTA WING CRBITER/SATURN V_S-IC BOUSTER, LATERAL-DIRE

CFIONAL STABILITY
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION
tR250533 () MSFC 476 MR HCRCRB/S-ICBOOSTER DF1SeBSWI4E3V17  ALFHA - 0,050 ORBING 1.860 REFS 1.3960 s@.IN.
(R23073> [0  HSFC 476 MR HCRORB/5-1CBOOSTER BF25+BSWI4E3IVIY REFL 1.3330 INCHES
. REFB 1.3330  INCHES
- XMRF 5.2640 INCHES
YHRF 0.G000  INCHES
ZHRE 0.0330  FNCHES
SCALE £.0034
HACH 6,958
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STABILITY

NR DELTA WING GRBITER/SATURN V S-IC BOGSTER, LATERAL-DIRECTIONAL
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SIDE SLIP ANGLE. BETA. DEGREES

CATA SET SYMBOL  COMFIGURATICN DESCRIFTION FARAMETRIC VALUES

¢R25033: [} MWSFC 476 N HCRORB/S-ICBOOSTER BFIS+BSWIAEIVIZ  ALFHA — 0.050 ORBINC 1,003 REFS 1.3960
(R250951 1 MSFC 476 NR HCRORB/S-1CBOOSTER BFZS+BIWLAE3VLT : REFL 1.3330
REFB 1.3330

XMRE 5.2640

YHRP 0.0060

ZHRE 0.08330

MACH 1.097 SCALE 0.0032

PAGE

REFERENCE INFORMATION

5@.IN.
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INCHES
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NR_DELTA WING ORBITER/SATURN V_S-IC BOOSTER, LATERAL-DIRECTICNAL STABILITY
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SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYNBOL. CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION

(R25653) O HSFC 476 NE HCRORB/S-ICBOOSTER BF15+BSW1453V17 ALFHA - 0,956 ORBINC 1,000 REFS 1.3980 SQ.IN,

{R23093) [} MSFC 476 N HCROSB/S-ICBOOSTER BF25+B5WI4E3VLT REFL 1,3530 INCHES

) REFB 1,3330 INCHES

XMRF F.2640 INCHES

YHEF a.ou00 INCHES

ZHRFE 0.0330  INCHES

HACH 1,198 SCAL 0.0034
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NR DELTA WING ORBITER/SATURN V S-IC BOGSTER, LATERAL-DIRECTIONAL STABILITY
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SIDE SLIP ANGLE. BETA, DEGREES

DATA BET SYHMBOL CONFIGURATION DESCRIFTION PARAMETRIC YALUES REFERENCE INFORMATION

(R25053) 0 HSFC 478 MR HCAORB/S-ICBOOSTER EBF1S+BSWI4EAVIT ALFHA ~ 0,830 ORBINC 1.006 REFs 1.3980 S@.IN.

(R25023) [ %} HSFC 476 MR HCRORB/S-ICBOOSTER BFE5+B5WI4E3VLIT REFL 1.3330 INCHES

REFB 1,333 INCHE S
XHRF 5,2640 INCHES
YMRF . 0040 ENCHE S
ZHRF 0,0330 INCHES
SCALE a.0403¢

HACH 1.435
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NR DELTA WING GRBITER/SATURN V_S-IC BUOSTER, LATERAL-DIRECTIONAL
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYM3OL COMFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(R23053) Q H5FC 476 N HLRORB/S-ICBOOSTER BF15+BSHW14E3V17 ALFHA - 0,050 ORBINC 1.080 REFS 1.3960 SG.IN.
LR25093) a MSFC 476 MR HCRORBrS-ICBOOSTER BF25+B5SWIAE3VAT - REFL 1.3330 INCHES
- REFB 1.,3330 INCHES
XMRF 5.2640 INCHES
YHMRFP 08,0000 INCHES
ZMRF a.0330 INCHES
SCAL| B
HACH 1.959 ALE 0,D0034
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NR_DELTA WING ORBITER/SATURN V S-IC BOOSTER. LATERAL-DIRECTIGNAL STABILITY
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) SIDE SLIP ANGLE. BETA. DEGREES
DATA ST SYMBOL  COHFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(RZ3G353) (O #5FC 476 NR HCRORB/S-ICBOOSTER GFIS+BSWISE3VI7  ALFHA - 0.050 ORBINC  1.000 REFS 1.3960  SQ.IN.
(R25653) (1 WSFC 476 HR HCRORB/5-ICBOOSTER BF25+B3W14E3V1T REFL 1.3330  INCHES
\ REFSB 1.3330  IHCHEs
. - XMRF 5.2640 INCHES
YMRF 6.0000  INCHES
ZHRF G.0330  INCHES
wacH — SCALE 0.0034
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AL STABI

NR DELTA WING ORBITER/SATURN Y S-IC BOOSTER, LATERAL-DIRECTTGN
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYRBOL  CONFIGURATION DESCRIPTION - PARAMETRIC VALUES REFERENCE INFORMATION
(R25083) {3 HSEC 476 NR HCRORB/5-]CBOOSTER BriS+BSWI4E3VIT  ALFHA - 0,050 ORBINC 1.000 REFS 1.3960 sa.IN.
(R25053) [ MSFC 476 MR MCRORB/S-ICBOOSTER. BF25+B5WI4E3VLY REFL 1.3330 INCHES
; A . REFB 1.3330 INCHES
XHRE 5.2640 INCHES
YHRF D.0000 INCHES
aniE 0.0330 INCHES
nACH 6,698 SCA 0.0034
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ELTA WING ORBITER/SATURN V _S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY

PATA SET SYHBOL
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SIDE SLIP ANGLE, BETA, DEGREES
CONFEGURATION DESCRIFTIOQN . FARAMETRIC VALUES REFERENCE INFORHATION

o MSFC 475 NR HCRORB/S-ICBOOSTER BF1S+BSWI4EIVLY ALFHA - 0.050 ORBINC 1.000 REFS 1.3960 S5Q.IN.
Q MSFC 476 NR HCRORB/S-ICBOOSTER BF2S+BSWISE3IVLY REFL 1.3330 INCHES
REFB 1.3330 INCHES

AMRP 5.2640 IHCHES

YMRP g.0000 INCHES

ZHRF 0.0330 INCHES

' mACH 0.998 SCALE 0.0034
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NR DELTA WING @RBLTﬁR{SATpRN V_5-IC BOOSTER, QATEBALTDERECT

IONAL STABILITY

DATA SET SYHMSOL
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SIDE SLIP ANGLE. BETA, DEGREES
CONFIGURATION DESCRIFTION FARANMETRIC VALUES REFERENCE INFORMATION

0 HSFC 476 HR HCRORB/S-]JCBOOSTER BF1S+B3IWISEIVEY ALFHA -~ 8,050 ORBINC 1.000 REFS 1.3960 5@.IN.

8] HSFC 476 NR MCRORB/S-1CBOOSTER BF2S5+BSWIHEIVIT REFL 21,3330 INCHES
REFB £.3330 INCHES

RMRF 5.2640 -IMCHES

YHMRE - 0,apo0 INCHES

ZMRF g.0330 INCHES

HACH 1.057 SCALE €.0634
PAGE 158



00

.05

-.10

~.15

-.20

~. 2%

crPBI

=50

=35

~.40

-.433

-.50

=53

~.08

ONAL

NR DELTA WING ORBITER/SATURN V S-IC BOGSTER, LATERAL-DIRECTI
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SIDE SLIP ANGLE. BETA. DEGREES
CCHF JGURATION DESCRIFTION FARAHETRIC VALUZS REFERENCE INFORHATION

@ ®SFC 676 WA HCRORG/S—-iCBOOSTER DBF1S+BSWIME3VIZ7  ALFHA - 0.050 ORBINC  1.000 REFS 1.3960  s@.IN.

[ HSFC 4%Z6 MR HCRORD/5-ICBOOSTER BF25+BSWI4E3VIT7 REFL 1.3330  IHCHES

. REFB 1.3330  INCHES

YHRP 5.2640  INCHES

THRF 0.6000  INCHES

ZHRF 0.0330  INCHES

wacH 1196 SCALE 0,0034
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ELTA WING ORBITER/SATURN V S-IC BOGSTER. LATERAL-DIRECTIONAL STABILITY
T T T T ¥ T T T ) T T T T T T T ') T T T T T T ! ¥ T T r

DATA SET SYHBOL

(R25033 )
tR25093)

T T s T 1 r,
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ry -2 o- 2 4 6 8 16 .o X I 16 18
- ) SIBE SLIP ANGLE, BETA, DEGREES
CONFIGURATICN DESCRIFTION FARAMETEIC VALUES REFERENCE INFORMATION

Q0 H5FC 476 NR HCROSB/S-1CBOOSTER OF1S+BSWI4E3VI7T  ALEHA - 0,050 ORBINC 1.080 REFS 1.3960  5GQ.IN,
O HSFC 476 NR HCHORB/S-ICBOOSYTER BF25+BSWISE3VIT . T REFL 1.3330 INCHES
B REFB 1.3330  INCHES
XMRF 5.2640 INCHES
YHRF 0.0000  INCHES
ZMRF D.0330  INCHES

HACH 1.455 SCALE 0.0034
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NR_DELTA WING ORBITER/SATURN V_S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
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-5z -2 o e 4 6 8 10 12 14 16 18
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET STH2OL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION
(R25833) @  HSFC 476 MR MCRORE/S-1CBOOSTER BFAS+BSWIAE3VIT  ALPHA -~ D.050 ORBINC 1.000 REFS 1,3960  SQ.IN.
(AZSGI3) [ HSFC 476 NR HCRORB/S-1CBGOSTER BF25+DSWI4EIVIT | REFL 1.3330  INCHES
. REFB 1.3330 INCHES
%HRF 5.2640  INCHES
YHRF 0.0D00  INCHES
ZHRF 0.0330  INCHES
WACH 1,558 SCALE 0.0034
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R DELTA WING ORBITER/SATURN V_S-IC BOUSTER, LATERAL-DIRECTINAL STABILITY
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SI10E SLIP ANGLE., BETA. DEGREES
DATA SET SYMEOL  COMFIGURATION DESCRIFTION . FARAMETRIC VALUES REFERENCE INFORMATION
(R25053) @ MSFC 476 MR HCRORB/S-ICBOOSTER BFLS+BSWIMEIVI?T  ALFHA - 0.050 ORBINC  1.860 REFS 1.3960  sa.IN.
ARE50931 [0  HSFC 476 MR HCRORS/S-ICBCOSTER BF25+BSWIAE3VI? REFL 1.3330  INCHES
REFE 1.3338  INCHES
XHRF 5.2640 INCHES
YHRF D.0686  INCHES
ZHRF 0.0330  INCHES
SCALE 0.0634

HACH 0,603
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NR_DELTA YING GRBITER/SATURN V _S-IC BOOSTER, LATERAL-DIRECTIONAL STABILLTY
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. SIDE SLIP ANGLE., BETA. DEGREES ’
DATA SET SYHEOL  COMFIGURATION DESCRIFTION ; - FARAMETRIC YALUES " REFERENCE INFORMATION
(R230531 (O  MWSFC 476 HR HCROYB/S-ICBOOSTER BFIS+BSWI4E3V17  ALPHA. - O0.050 ORBINC 1,006 REFS 1.3950  s0.IN,
{RE50U53) In] HSFC 476 MR HCRORB/S-ICBOOSTER BF25+85WI4E3VLY REFL 1.3330 INCHES
- REFB 1,3330 INCHES
AMRFE 5.2640 INCHES
YHRP 0.0000- INCHES
ZMRF . D.033D  INCHES
0,003
MACH 0,098 SCALE 4
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DATA SET SYMBOL

CR25033)
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SIDE SLIP ANGLE, BETA, DEGREES
COHFIGURATION DESCRIFTICN - " PARAMETRIC VALUES REFERENCE INFORMATION
0 HMSFC 476 HR HWCRORB/S~ICBDOSTER BFI15+B5SWILEIVLT ALFHA - D.050 OCRBINC 1.000 REFS 1.3980 SQ.IN.
Cr HMSFC 478 NR HCRORB/S~ICBOOSTER BF2S5+BSWIZEIVIT? REFL 1.3330 INCHES -
REFB 1.3330 INCHES
XMRF 5.2640 INCHES
YMRF 0.0000 INCHES
ZMRF 4.u330 INCHES
HACH 8,998 - SCALE D.003¢ .
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ELTA YING ORBITER/SATURN V _$-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY

DATA SET SYHBOL
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SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION BGESCRIFTION PARAMETRIC YALUES REFERENCE INFORMATION

o] HS5FC 476 MR HCRORB/S-ICROOSTER BF1S5+BIWI4EIVLT ALFHA - 0.050 ORBINC 1.000 REFsS 1.3980:  SQ.IN,
0 MSFC 478 MR HMCROSB/S~ICBOOSTER BF25+B3W14E3vi7 . REFL 1.3330 INCHES

i REFE 1,3330 INCHES

XHRE 5,2648 INCHES

YMRF a.G6o00 INCHES

ZIMRF 80,0330 INCHES

SACH 1.087 SCALE 0.003%
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NR_DELTA WING ORBITER/SATURN V _S-1C BUGSTER, LATERAL-DIRECTIGNAL STABILITY
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. SIDE SLIP ANGLE. BETA. DEGREES .
DATA SET SYMBOL  COMFIGURATION DESCRIPTION FARAMETRIC VALUES REFERENCE INFORMATION
¢R25G83) )  HSFC 476 MR HCRORB/S-1CBOOSTER BF1S+B5SWIME3VIT  ALFHA ~- 0,050 ORBINC 1.000 REFs 1.3960  sa.lH.
(R25093) O MSFC 476 NR HCRORB/S-1CBCOSTER BF25+85WI4E3VIT REFL 1.3330  INCHES
REFB 1.3330  INCHES
XMRF 5.2640  INCHES
YMRF $.80080 INCHES
ZHRF U.6330  INCHES
SCALE 0.0034

HACH 1.196
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NR DELTA WING ORBITER/SATURN V S-1C BOOGSTER, LATERAL-DIRECTIGNAL STABI'LI_TY
< T T T L} T T T T 1 T 1 T t T T T T T T T T ¥ T T ¥ T ¥ [ r

cPB2

03 T ! ¥ RS T S |
X { . z
- i -
N e : ———te oo -
- E 1 -
i i ' -
L E i -
-.03 ; P s
B i y
-.18 —
- =l
L J
- 4
-.15 i
- -
. :
- =
-.20 F —
-.25 —
-.30
3 N ...-:a"'—&'%;: -
r &@::@;—:W %ﬁ_ S . ] -
- i sl e R -
-.35 7
-.40
- 45
-.50
-.53
g P R 1 —t N bt N — A
-4 -2 o a 4 [ 8 10 12 14 15 18
SIDE SLIP ANGLE. BETA., DEGREES
LATA SET SYNBOL CONFIGURATIUN DESCRIPTION - FARAMETRIC VALUES REFERENCE INFORMATION
(E25053) O K5FC 476 NR HCRORB/S-ICBOOSTER BFL1S+BSWIJEIVLT ALPdA = D.050 ORBINC 1.000 REFS 1.3960 5Q.IN.
(R25093) 0 HSFL AT6 NR HCRORB/S-ICBODSTER BF25+B5SWI4E3IVET : . REFL 11,3330 INCHES
REFB 1.3330 INCHES
XMRF 5.2640 INCHES
YMRF 0.0000 INCHES
ZMRE 0.0330 INCHES
HACH 1.455 SCALE 80,0034
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NR DELTA WING (‘JRBIITE’R/ISAT.UR‘N vV 5-1C BOGSTER, LATERAL-DIRECTIGNAL ?IABILITY

cPB2

05 T H T T T B L S s B |
3 ; -
r ! -
.00 | - ot
- E -
-.035 b= e
" A .
o
i £
~.10 T
~.15
L - K
i v . L. = N - Ty : ) -
-+ 20 %ﬂ“‘% & & e -Er {E:\‘-ﬂ-
- 25 R
-.30 T
-.35 .
~.40 ]
-.45
.80
-.33 ]
-.Gg 4 L 03 1 A L i 'l Y — 1 I’} vl - IS L i ol 8 'l A Vi A Fl 1 1. i 1
‘s -2 0 F 4 & 8 14 12 24 16 18
’ SIDE SLIP ANGLE. BETA:. DEGREES
DATA SET SYMEOL  CONSIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORHATION
(R25053) [  HSFC 476 HR MCRORG/S-ICBOOSTER BFIS+BSWI4E3VI?  ALFHA - 0,050 . ORBINC 1.600 REFS 1,3560  sa.IN.
(R25083) [] MSFC 476 HE HCRORB/S-1CBOOSTER BF25+BSW1JE3V1T REFL 1,3330  INCHES
. REFB 1,3330 INCHE S
XMRE 5.2840 INCHES
YMRE 0,00480 INCHES
ggiEE 3.0330 INCHES
HACH 1.859 0034
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-.10

.15

~.20

=-.2%

CPCAV

=-.30

~.35

-0

]

~ .51

~-.55

L STABILITY

NR DELTA WING GRBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTICGNA

BATA SET SYMBOL

{R25835)
{R25G23)

T T "l_r—'['—'-!--—iw' T™T "
3 : -
X . <4
B H -
PR S,
R i -
B K
: :.
}
- R
: | 3
- -
i d G o - . 3
- r=1 = S g -
L v = =3 =€t:::::: _~‘n-~——~—~a_*__“ -
L R ; SN D W ]
—— g
i 1 rl 1 A i 1 A L z 'l ) 3 i L L L I '} A 1 L i 1 L L i I X '] ]
8 - g 4 2 4 5 8 i iR 14 16 18
SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIFTION FPARAMETRIC VALUES REFERENCE INFORMATION
e ] MSFC 476 MR HCRORBsS-ICBOOSTER BF1S+BFWILEIVLT ALFHA -~ 8,050 ORBINC 1.800 REFS 1.3550 SQ.IN.
a HSFC 476 NR MCRORB/S~ICCCOSYER BF2S+BSWl4E3IV1T M REFL 1.3330 INCHES
REFB. 1.3330 INCHES
XMRF 55,2640 INCHES
YHRF 14,0000 INCHES
ZMRF 0,0330 INCHES
HACH 0,603 SCALE ?.0034
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NR DELTA WING ORBITER/SATURN ¥ S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY

CPCAV

.05 . TS T Rt ot

F . I | :

- é ' -

.en . e —— TENN -

- } i 1 -

L 1 -

i . i 4

~.05 e

C "

B d

-.10 - i

- i

- -5

-.15 i

= A
~. 20
-]
-.30

o P 2 £ o = N

- o - — s ——— 2 & e

N £ - — - T ]

I— e =
~.33 T S

i i E
-.408
-.35
. =.50
-.5%

P S s et a2 L + 1 s 1 1 P b b mmbon e

-%3 -z 0 2 4 & ) 10 12 14 16 18

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  COMFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION

(R25053) (3 HSFC 476 HR HCRORB/S5-ICBOOSTER BF1S+BSWI4E3VI7  ALPHA - 0,058 ORBINC 1,600 REFS 1.3960 s&.IN.

(R25093) [  MSFC 476 MR HCROZB/S-ICBOOSTER BF2S¢BSWI4E3VIT REFL 1,3330 INCHES

REFE 1.3330 IHCHES

XMRP 5.2640 [NCHES

YHRE 6,0000 INCHES

ZHRF 6,0330  [NCHES

HACH 0,893 SC§LE G.0034
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NR DELTA WING ORBITER/SATURN V_5-1C BOGSTER, L_A}’ERAL—'D!RECTI‘UNAI'_ STABILITY

.03 T T =TT T | Sl S |
L : -
.00 LU
B i 4
.05 Frm s - =
- l -i
C ! 3
C i
-0 © 3
~.15 i
L , 1
-.20, S
Z -
& i 4
a. i - .
o r ]
-.30
~.35
-.40 ;
- = A R = ]
o o {B_""““*-{§--—"‘ ] ]
: A
~.d5 e ; e <&
- . .....—e}-_._q_‘______e_‘___.——' -
- ‘5“13“-—ﬁsu-—-43—m——'J" e i
.50
~e35
- Ga [ A N kL. d. 3 'l Lo 1 A 1 (3 L 1 i V'l i L '} i 1 'l Il 1, i t 1L i 2, 'l 1 1 1 i ]
t- s -2 n 2 4 ¢ 8 10 12 4 1% 18
SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBCL CONFIGURATION DESCRIFTION F:QRAHETRIC VALUES REFERENCE INFORMATION
(REZ5053) O  MSFC 476 NR HCRORB/S-ICBOOSTER BFIS+BSWI4E3VI7  ALFHA - 0,050 ORBINC  1.G680  REFS 1.3960 54, 1N,
(R23093) [ HSFC 476 NR HCRORB/5-1CBOOSTER BF2S+BSWI4E3VIT REFL 1.3330  INCHES
. REFB 1,3333  INCHES
XMRP J.2640 INCHES
YHRF G.oooo INCHES
ZHRP 0.0330 INCHES
SCALE 8.0034

MACH 0.898
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NR DELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY
.ﬁB""""'l‘il T -i-rlla»-a;;!;u

CPCAY

L it Ul S St |
= 3 -
- i v . <
u H T -
.80 T = T e
" I -
- - ! ; -
- H . H : -
C | i : -
H 1
-.05 : i _—
X | f 1 -
- ! =
; | : ]
~ 10 l :
= * ! -t
—.18 I
-.20 h
—+25 N ]
- ' - -
-.30 <
-.35
- A0
X i 5 e = S ]
i MW"[‘ M J
~ud3 - .
-.50 ]
- 55
3 ]
- J
--sg 1 Y = i 4 - 1. ' i L i 1 L i vl L L s A L i 1 L 1 Ll i 1 1 i vl 1
-4 -2 1] g 4 ] 8 10 i2 14 16 18
SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION i PARAMETRIC VALUES REFERENCE INFORMATION
{R25D53) ) MSFC 476 MR HCRORB/S-ICBOOSTER BFIS+55WI4E3VIT ALFHA -~ 0,030 ORBINC 1.900 REFS 1.3960 5Q@.IM.
(BRSO3} o HSFC 476 nNR HORORB/S-ICBOOSTER BF25+B5Wi4E3viT REFL 1.3330 INCHES
REFB 1,3330 INCHES
XMRF 5.2640 INCHES
YMRF 0.0000 1MNCHES
ZMRP G.0330 INCHES
&

SCALE 0034

HACH 1.007
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CPCAYV

NR D

tUS
.o
-,08
-.10
=.15
~.20

-.25

=40
—.d8
=50
~a53

=98

DATA SET SYNSOL
[§:3:23:%2
CR250235)

T T T

ELTA WING ORBITER/SATURN V S-IC BOOSTER, LATERAL-DIRECTIOGNAL ST
e e e e e R

LI B i

ABILITY.

T T

LI I

™ rr

T

rr1ri

=TT

L LR 2 )

& HT T

SIDE SLIP ANGLE.

CONFEGURATION DESCRIFTICN
M5FC 476 MR RCRORB/S-JCBCOSTER BFLS+BIHIMEIVLT
BEFL 478 MR HCRORDB/S~ICBOOSTER BF2S+BIWISEIYIT

FARAHETRIC VALUES
0.050 CORBINC

T R il St S i S |
. :
S S 2
1 -
t -
i —
i 3
:
r
£ S ]
: -]
14 16 16
REFERENCE INFORMATION
REFS 1.3560  SQ.IN.
REFL $.3330  INCHES
REFB 1.3330  INCHES
XHRE 5.2640 INCHES .
YHRE 0.0000  INCHES
ZMRE 0.0330  INCHES
SCALE G.0034
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NR O

ELTA WING GRBITER/SATURN.Y S-IC BOGSTER, LATERAL-DIRECTIGNAL STABILITY

o8 ; TTTT TS o M
Rl o h

.08 T .=

L ! -

-.05 i - —

X . < - 3

- - -

!

- -

I

~.10 T 1

- . 1

C ! -

~.15 .
-.20 ]

Z s ]
& - :
-8 - . ]
-.38 N i

- Wu 3 M .

- R e I Sy -

& )

~.33 ]
-.48 R
~+45 ]
-.50 y
-.55 g

! . ]

-G i i i s ry 2 ' 2, i 'y 1 1 (] ] 1 L ] 1 1 [ 1 1 £ 2 1 1 2. _.:
s - & g £ 4 L o 1w 12 14 - 18 18

. SIDE SLIP ANGLE, BETAs, DEGREES
DATA SET SYHBOL  CONFIGURATION DESCRIFTION . FARAMETRIC VALUES REFERENCE INFORMATION

(R25053) & MHSFC 476 NR HCRORB/S-ICOOOSTER BFIS+BSWI4E3VIT  ALFHA - D.050 ORBINC 1.000 REFS 1,3960  SQ.IN.
(R250931 (O MSFC 476 NR HCRORB/S-TCBOOSTER BF25+BSWI4E3VIV REFL 1.3330  INCHES
REFB 1.3330 -INCHES

XMRF .5.2640  INCHES

YHRF 0.0000 INCHES

ZMRF 0,0330 INCHES
SCALE G.oo3s :

HACH 1,455
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MR DELTA WING ORBITER/SATURN V _S-IC- BOOSTER, LATERAL-DIRECTIGNAL STABILITY

CPCAV

T !' T T T | Dt ¥ "‘I‘""l
- H i
! -
L 1 .
M eis] i B s ek -
L X -
b H -
- : -
e § -
i
-.05 i Sy
- N o
3 =
o -4
-.an : ~n
I b
-.15
~.20 R S = i ==
= Eg;fyuw-qu——~“%§ ?% - R O S S — T 2] 4
- ""ﬁ—-...a_._‘ -
X ey |
-. 25 .
-.30
—. 33
40
L1
—+ 51
F 1
=35 .
—el g s 5 2 P e 8 10 ) 14 16 18
SIDE. SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  COMFIGURAYION DESCEIFTICN FARAMETRIC VALUES REFERENCE INFORMATION
{RZ23053) fo] HSFC 475 HR HCRORB/S-ICBCOSTER BFI1S+BSYWIAE3V1T7 ALFHA - 0,058 ORBINC 1.000 REFS 1.3960 S@.IN.
tR23093) [ HSFC 476 MR HCRCXB/S-1CBOOSTER BFZ5+B54WI4E3YLY REFL 1.3330  INCKES
) REFB 1.3330  INCHES
EMRE 5.2640 INCHES
YHRF 0.00D00 _INCHES
ZHRP 0.0330 INCHES
1]

SCALE .0034

HACH 1,959
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NR BELTA WING GRBITER/SI\TURN V S-IC BOOSTER, LATERAL-DIRECTIONAL STABILITY

Ccy

T TTTTT =TT ™7 2 2 T 77 T =TT T L B A L M el St
°F i 2
C . . ) i ! N
0.5 R - . ‘E T S
- = _. x
- i -
- I : 2
8.9 - i I Sl
L . E A E H j'
-8.5 =
C % \ : | ]
L ] ! P 3
-1.0 P X
— : : R R H J . E\ :
& -1
Q i / \ ]
= - \ -
[V - T
e 7 . i
1Y £ 3
[ 3 5
O 3 - i
-2.5 N . ot
& X /e:/ — ]
o L - - J
[ - . 4 A ]
L =3.0° .
2 I ' LA % ]
o C el - I
Ll —3.5 N ~
'—_ | =
=< L . ]
—d b i
-3.,0 .
4.5 [ .
~5.0 -
-5.5 I .
o L Ao P R W 1 Aot ¢ ) Lol .1 8 1L I T | it 4 T I T W 3 11 g 3 O B 1 £ L ]
R ~2.5 2.8 - -1.5 ~1.0 ~0.5 0.0 0.5 1.0 1.5 z.0 2.3 5.0
YAWING MOMENT CUEFFICIENT. CYN (BOOY AXIS)
DATA SET SYHBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES HEFERENCE INFORMATION
(250531 O  WSFC 476 R HCRORE/S-1CBOOSTER BFiSHBSMIESY17  ALFHA - 0.050 ORBINC 1.000 REFS 1.3560 S@.IN.
. tRz50831 [ MSFC 476 NR HCRCRB/S-ICBOOSTER BF25+BSWI4E3VL7 . REFL 1.3330 INCHES
* . REFS 11,3330 INCHES
XHRF 5.2640  INCHES
YMRF 0.o0000 INCHES
“ZHRF 0,0330 INCHES
HACH \ G.603 S5CALE 6,0034
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NR DELTA WING ORBITER/SATURN V S-IC BUOSTER. LATERhL DIRECTI@NAL STABILITY

1.0 r LI A B B T T r ¥« T F T ¥ LI R R T 1 T ¥ T 7 11 T T - T T T 71 LNAE St ma | L T el o { ™r ‘!"l""!
o5 L . N R
L k]
b 1 -
o] 1] -
- : -
8.0 : i T
L ) i
L \g 4
-3.5
(>3 1.0 - : : J \ . ]
X - Y ]
= [ . . E
5 -1.5% - 7 :
-t X ) i
U L ) ] . ]
-z - ]
w 2.8 N . h
wl | R
[ =} L B
[ ] o i E
2.5
I-IJ a - . b3 - -
O - . - i -
x - . . . ]
[ a - ) ]
L "3._0 C - N
-t - ]
= o ]
Ly —3.9 o '
- C ]
- L 4
-} - 4
IR 1 T . \\
-3.% \
-5.8 \\5
-%.5
_5 a e A i : ! n A 4 'l n 'S L i '3 b A i 1 r 1 L it o s F P ] L. i I .‘ [} A L r I 3 i, " A " 3
3.6 -2.3 2.0 ~1.3 - 1,0 ~0.5 0.0 0.5 1.0 1.5 2.8 2.5 3.0
YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYNBOL COHFIGURAT!ON PESCRIFTION FARAMETRIC V&LUE§ REFERENCE INFORHATION
{R25053) o MSFL 476" MR PCRORB/ S~ 1CBCOSTER BF!S*BJH14E3V17 ALFHA - 0,050 ORBINC 1.000 &KEFs 1.3960 5q.1N,
(EZ5083) o H5FC 476 HR HCROnBIS*ICBOOSTER BF254+B5UI4E3VIT ’ REFL 1.3330 INCHES
N REF8 1.3330 INCHES
AHRF 5.2640 INCHES
YHRP 0.00048 INCHES
ZMRFP 0,0330 THCHES
SCALE D.0D34

HALH 0.899
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cy

LATERAL FORCE COEFFICIENT,

~0.5

-i.0

-1.5

-2.0

~2.5

3.8

3.3

-4.8

-4,5

~5.5

“Bef,

DATA SET SYHEOL

(R23033)
(R23033)

T 1110

T T

NR DELTA WING GRBITER/SATURN V S-IC BBASTER, LATERAL-DIRECTIGNAL STABILITY
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=17
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ool

aofrriy

COHFIGURATION DESCRIFTION

MEFC 476 MR HIRCHB/3~ILEBDOSTER BFisS+BIWI4EIVIY
BSFC &476 DR MCRORB/S-ICBOOSTER BFZS+RSWIAESVIT

6.0
< YAWING MOMENT COEFFICIENT.

CYN (BODOY AXIS)

FARAMETRIC VALUES

ALFHA 0,050 ORBINC

3.0

INFORMATIOR

SQ.IN.
INCHES
INCHES
INCHES
INCHES
INCHES
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DELTA WING GRBITER/SATURN V S-IC BAGSTER, LATERAL-DIRECTIGNAL STABILITY

NR

LATERAL FORCE COEFFICIENT,

[ LIt A DA | T F 1. F LI it Samix 2 T 1T T ¥ T F 1 1 T i Lt il i | T 71T ™ Ty T T_i""l"‘] M A A | '3
- &, : 4
0.5 for Rnniebls St -
L I Z
- i ' 4
6.0 1
L ] 4
H =
6.5 i
.t \ 3
L -1.0 f ; N 7
" \\
-2.0 N // \‘ N
2.5 T // . \¥
-3.5 N /B//
- / \ -
-4.0 m/ ]‘J
-4.9 !
f N :
-3.0 \
~5.5 b
I FSEPRN ISEEPIIPHEPIN TP DUV A bt Lot bt dona et 1 P —t L
-3.0 -2,5 -2,0 -1.5 ~1.0 ~0.5 B.0. g.5 1.0 1.5 2.0 2,5 3.8
YAWING MOMENT COEFFICIENT. CYN [(BODY AXIS)
DATA SCT SYHBOL  COMFIGURATION DESCRIFTION FARAMETRIC YALUES * REFERENCE INFORMATION
(R25033) O  HSFC 476 NR HCRORB/S~]CBOOSTER" DFIS+BSWIAE3IVLI? ALFHA - 0,050 ORBINC 1,000 REFS 1.3968  se.IN,
(R25033)y [  MBFC 476 NR HCROAB/S~-ICBOOSTER BF25+B5SWISENV1Y REFL 1.3330 INCHES
REFB 1.3330  INCHES
XHRE $.2640  INCHES
YRRF, 0.0000  INCHES
ZHRF 0.0330  INCHES
HACH 1.087 ScALE  0.0034
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NR DELTA WING GRBITER/SATURN V _S5-IC BOGSTER, LATERAL-DIRECTIONAL STABILITY

T T T ||5l T L 1T [ rrTri T T 71 lllllllllllil(ll alli]lll—"r"-‘r"llr—lﬂ
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LATERAL FORCE COEFFICIENT,

\

N
g

[ ]

Linil e a2

TTTT

T |

~5.5 4
. ]
60 L 2 - [ R B 1 it I N N | r—— ] it 3 i I JEy S R - S i i1 _ i 4 1 & .3 Lot 31 1 5
~3.0 ~2.5 ~2.9 -i.% -%. B -0.3 G.o 0.5 1.0 1.8 2.0 2.5 3.0
YAWING MOMENT CGEFFICIENT. CYN (BODY. AXIS)

DATA SET SYNBOL COHFIGURATION DESCRIFTICON PARAMETRIC VALUES REFEREMCE INFORMATION
(RZ5033) o] HSFC 476 NR HCRORSsS-JCBQOSTER EBFIS+BIWI4E3VLT ALFHA - 0,050, ORBINC 1.0080 REFS 1.3960 S5@.IN.
(R25083) o HSFC 475 HR HCRORB/S-ILBOO0STER BF2S5+B5WI4E3IVIT N * REFL 1.3330 INCHES
REFB 1.3330 INCHES
XMEP 5.2640  INCHES
YMRF 0.0000  INCHES
ZMRF u,0330 INCHES

o

SCALE .0D34

HACH 1.196
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NR DELTA WING ORBITER/SATURN V S-IC BOGSTER., LATERAL-DIRECTIGNAL STABILITY

-1.0

cy

-2.0

—2.5

-3.0

=3.5

LATERAL FORCE COEFFICIENT,

4.5

33

-0.0

" DATA SET SYHBOL

(REZ5053}
(23093}

T &7 T T 1T ¥ T= & F T LI M0 il 1 T § T 7 LA MR B | T F § 1  F 1T T 1 3 1 1 1 T L3 2 A Sha Al A Sl Rl "3
! y ’ a, —_— B -
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[ E—
3 .
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b= 1
_ ///;{/ \ ]
; /g,/ J?] :
- /’f””/’ / ]
- o] ]
- ]
- / ]
[ . P PR PR ST IS 'Y I WA } T S} P S T S 3bndo it P T B de lez 1 . ' L.k .
o ~2.5% ~2.8 ~1,% -1.0 ~0.5 a.0 a.3 t.0 1.5 2.0 2.5 3.0
YAYING MOMENT COEFFICIENT. CYN (BODY AXIS)
CONFIGURATICN DESCRIFTION FARAHETRIC ¥ALUES REFERENCE TINFORMATION

0 MSFC ATS MR HCRORB/S-ICBODSTER BF1S+85WI4E3VLY ALFHA - 0.050 QRBINC 1,000 EREFs 1.3960 SQ.IN.

a HEFC 476 NR HCRORB/S-ICBOOSTER BF25+35WI4E3VIT., REFL 1.3330 INCHES
REFB 1.3320 INCHES

ZHEF 5.2640 IHNCHES

YMRF 0.0000 INCHES

ZHRF 0.0330 INCHES

HACH 1.455 SCALE 0.0G34
PAGE 181



NR DELTA WING GRBITER/SATURN V _S-IC BOOSTER, LATERAL DIRECTIONAL STABILITY

L B S |
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- Fo.or H i K2
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3 . 3
-0.5 d -' -
- ; / \ : i
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2 s - -
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LIJ - . R -
o - . :
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o L . 3 N
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< o . ] 1
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- L 4
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t L LA i i Pl | 1. i 1 Il 1 L i AL L] L i 4 3 'l L N - 1 i AL :
5% 2.5 22,0 1.8 1.0 5.5 6.0 0.5 1.0 1.5 2.0 2.5 3.0
YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYHBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES L REFERENCE INFORMATION
{r28G53}) 0 HSFL 476 NRE HCRORB/S-JCBOOSTER BF1S+B5SWI4E3VLIT ALFHA ~ 0,050 ORSBINC 1,000 REFsS 1.3960 S5).IN.
{R23093) o HMSFC 476 NR HCRORB/S-ICBOOSTER BF25+#BSWI4E3VEY . REFL 1.3330 INCHES
. REFE 1.3330 INCHES
XMRP 5,2640  INCHES
YMRF a,ouon IMCHES
ZMRFP 0.0336 INCHES
SCALE 0.0c634
HACH 1,958 .

PAGE 182



NR DELTA WING ORBITER/SATURN V S-IC BOOSTER. LATERAL-DIRECTIONAL STABILITY
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