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ABSTRACT

Expcrimental aerodynumic investigations were made in the Boeing Trunsonic
Wind Tunnel on a 1/150-scale model of the Boeing H-32 Space Shuttle Boog-
ter Confipuration during the period August 9 - 12, 1971. The purpose of
the test was:

a) to verify the transonic reentry corridor at high angles
of attack;

b) to determine the transonic aerodynamic characteristics;
and

c) to determine the subsonic aerodynamic characteristics at

low ungles of attack.
Drta were obtained over a Mach number range from 0.3 to 1.1 at sangles of

o o) o Ke)
attuck from ¢ to 86 , and st sngles of sideslip from -4 to +12 . Rey-

6
nolds number varied from 1.8 to 3.8 x 10 per foot; dynamic pressure voried
o)

from 0.87 to 5.82 psi; and stagnation temperature varied from 100 F to

o}
170 F.

Test variables included configuration buildup, horizontal stabilizer set-
o o o) o}
tings of O and -20, elevator deflections of O end -30 , and wing spoiler

>
settings of 60,
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SUMMARY

Experimental zerodynamic investigations were msade in the Boeing
Transonic Wind Tunnel on a 1/150 scale model of the Boeing H-37
Space Shuttle Booster Configuration for the purpose of':

a. verifying the trenscuic reentry corridor st high
angles of attack;

b. determining transition aerodynamic churacteristics;
and

o
.

determining subsonic serodynsmic characteristics at
low sngles of attack.

Datz were obtained over a Mach number range from 0.3 to 1.1 at
angles of attack from 0° to 86°, and at angles of sideslip from
-4° 1o +12°, Test variables included configuration buildup,

horizontal stabilizer settings of 0° and —200, elevator deflec-

tions of 0° and -30°, and wing spoiler setting of 60°.
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SUMMARY OF SADSAC NOMENCLATURE - AERODYNAMIC FORCE AND MOMENT COEFFICIENTS

SADSAC NOMENCLATURE

COEFFICIENT COEFFICIENT NAME
BODY AXIS | STABILITY AXIS | WIND AXIS

Ca Total Axial Force CA - -
CAp Base Axial Force CAB -- -
CAFf Forebody Axial Force CAF - -
Cp Total Drag Force - CD CDTOTL
Cpp Base Drag Force - CDB CDBASE
Cpp Forebody Drag Force - CDF CDFORE
CL Lift Force - CL CL
CN Normal Force CN - -
Cy - Side Force CY CY CC
C { Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM CLM CPM
Cn Yawing Moment CYN CLN CLN
L/D Lift-To-Drag Force Ratio - L/D CL/CD
L/D Lift-To-Forebody Drag Force Ratio - L/DF CL/CDF
N/A Normal-To-Axial Force Ratio N/A - -
N/A Normal-To-Forebody Axial Force Ratio CN/CAF - -

T}




CONFICURATIONS INVESTIGATED

vomponent Nomenclature

B8 Basic H-32 booster body with axisymmetric nose
Byy Bg with aft-body chines added

Wy Modified H-32 wing

H), Horizontal stabilizer with elevator

V3 Verticsl tail

Sy Wing spoiler

Dimencionzl data for these components are given on the component

description forms.

Configurstions Tested

Bg BgW),H), V5
BgW),H), BthhHhV3
BgW),V 3 BoW), H' V 382
The nbove configurations were tested with the following surface
dgeflection engles where appropriste:
Stablli ey 0, -20
Elevuto o7,

Spoiler 50

un




TEST BTWT - {265 DATA SET COLLATI!ON SHEET .

O PRETEST
B POSTTEST
NO. MA i 7
~w%~wmm~ CONPIGURATION wnmcm M»Memaa\;gu mmzm T .mzwmwm& GM.Mmrwmumﬂ Mﬂﬁ.ﬁ.ﬂﬂ _HE&S
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169] BaWq He 2 R | ] 3 I8, 8 o
044] BaW4H4 V3 Dol 1 [-30 3 [ T8 7 e
oed - | 0° |-36, 301 75 74
o974 . ! 0° 15 _J*ol39% 7 3¢ (35134 [ [30] 2]25]27[2¢ 2524
073 s £ 1]o° 5 |54 57 56|55 53
034]| BswWaVs D el B 15_§%5/99193192(2) [90l8918s [B7]8¢ |85 [84 (8362 (6
134] B1eW4H4V3 Ditfo’]o 4 e 7 6 5
) 108] BaWqH4V3S2 2518 ] by
103 £ |o° s I3 7 1% )
[o¥4 ] +4° s [¢7 66 65 |64 €3
| O7Z] BaWgHqV3 +4 5 Je2 6 60/59 56
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. TEST _BTWT - 1265 DATA SET COLLATION SHEET |
1
O PRETEST ,
B POSTTEST
DATA SET SCHD. | PARAMETERS/7ALUES|NO. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE
IDENTIFIER| CONFIGURATION N EY Y %zm 3 sl s [oalsgl5i) el 7 75| .8[2d] 9120l 1
RD2155 | BaWqHg ojgjojo N C] 22 2i|2o|io|is
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|
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TEST FACILITY DESCRIPTION

The Boeing Transonic Wind Tunnel is a closed return tunnel operating
9t Mach numbers up to 1.2. The 8' x 12! test section is slotted to
minimize interference in the transonic test regime. Plenum pressures
are controlled by re-entry doors downstresm of the test section. Models
ure normally sting mounted on a strut with a nominal anzle of attack
range of + 150. The stegnation pressure is spproximetely atmospheric

giving & msximum Reynolds number of 3.85 x 106 per foot at M = 1.1.
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TEST CONDITIONS

The model was sting-mounted on the Boeing 6176C internsl balance
as shown in Figure 3, "AX 1202 I-2 Model Mounting System". Yaw
runs at constant a were made by rolling the sting and model 900.

o
Pitch runs at 4 sideslip were made by pitching and rolling the

sting in combination.

Grit-type trip strips were applied to the model for #1]1 runs in
order to assure a turbulent boundaery layer. A description of

these trip strips is provided in Figure k.

Buase pressures were measured at four locations as shown in Figure

Balance cavity pressure was also measured. Corrections for base

drag were made to the balance readings using these pressure measure-

ments.




A TEST CONDITIONS

TEST BTWT - 1265
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
0.30 1.8 x |0® 0.87 var. 100"~ 170°
45 2.5 .81
475 26 .99
.50 2.7 2,17
525 28 2.35
55 29 253
, 575 3.0 2772
- .60 3.1 2.91 ]
- .65 3.2 3.28
.70 3.2 3.64
.75 33 399
.80 34 4 .33
.85 35 4 .64
90 3.6 4,93
95 3.7 5,19
1.00 3.7 542
.05 38 5.64
1. 10 2.8 1 . 582
BALANCE UTILIZED: __BOEING G176
COEFFICLENT
CAPACITY: ACCURACY : TOLERANCE :
N 1000 LB —_— ——
A" ?}__LL_?Q%LL — ——
PM IN-(3 —— ——
™ N -LB —— ————
RM 800 IN-LB ——— ——
COMMENTS :

10

,
RN
L3
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DATA REDUCTION

Aerodynamic forces and moments acting on the model were messured
with the Boeing 6176C six-component internsl strain gage balance.
Moment dutu were reduced about u reference Cc.g. locuted at model

stntion 11.980, buttock line 0.0, and water line 2.433,

A. Basic Coefficients

ERS A RIS Tr NN

The deta were reduced to coefficient form as follows:

A = Lift Stability Axes
- ; CL CL ]
3 cD ¢y = Drag
£
3 CIM . = Pitching Moment
' Cm’“ gSc
CIN Ch.s = Yawing Moment
’ aSb
= Side Force
CY = —_——— e
Cy 35
,E;; cSL Cl . = Rolling Moment
CN Cx = Normal Force Body Axes
qs
Axial Force
CA C =
A as
CYN o, - Yowing Moment
St
: _ Rolling Moment
: CBL C =
h / qSb
. 1
. - Po- P A [Po-Pe] Ac
CAB v = Q av, __—bo +
Ap 3 é] 5 L a |78

L L
P T R, aY g
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& DATA REDUCTION
. i (Continued)
i
CDF Cle = Cpr - CD'b Stability Axes
CDB Cp Y = Chb Cos a
i . 2
-1 Where S = reference wing area, 31.36 in
i ¢ = MAC, 2.2 in.
i
B b = spen, 14.8 in.
Ap = base area, 3.0 :l.n2
A, = cavity area, 2.5kk in®
o] = dynamic pressure in psi
Pg = free stream static pressure in psi
Pp v = average of base pressures in psi
avg
Pe = cavity pressure in psi

Deta sets prefixed with a V, i.e. VD2073, represent dats obtained with
alphe (a) increasing. Dets sets prefixed with a W, i.e. WD2073, represent

deta obteined with slpha (&) decressing from some high positive valye.
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SUMMARY DATA PLOT INDEX

PLOTTED
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING

Effect of Horizontsl Tail in Pitch A Configurstion

Stebilizer-Elevator Effectiveness in Pitch A Horizontsl Tail,
Elevator Deflections

Effect of Aft Body in Pitch - Configurstion

Effect of Lesding Edge Spoiler in Pitch Configurstion
Betz = Zero Degrees

Effect of Ieading Edge Spoiler in Pitch Configuretion
Beta = +L.0 Degrees

leading Edge Spoilers in Side Slip
Alphs = 25 Deg.

Bffect of Verticel Teil in Side Slip Configuration
Basic Configuration in Side Slip Alpha
Stebilizer and Elevator Effectiveness st Configuration,
High Alphs Hor. Teil and
Elevator Deflections

Body Alone =t High Angles of Attack

PLOTTED COEFFICIENTS SCHEDULE:
() oL« ALPHA, CL vs. CDF, CL vs. CIM CBL, CYN, CY, CL, CIM vs. BETA
(B) &, CY, CL, CIM vs. ALPHA CBL, C¥YN, CY vs. BETA

c CN, CIM ve. ALDEA

ERODEE N N e R T I i W B S et it s o0
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Notes:

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

2, For clarity, origins of wind and stability

axes have been displaced from the center
of gravity.

C

Figure 1. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle
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( AXI2021-2 ¢ ¢
MODEL MOUNTING SYSTEM
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Figure 3.
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MODEL COMPOVENT: BODY - ©8
GENERAL DESZRIPTION: Fooster bodq based en Boe,mq
H-32 conf‘qumzhor\ with  axi summeh:c nose

Full Seale @ 164 -10060
DRAWING NUMBER: Model® S.0. 1202-6

DIMENSIONS : FULL-SCALE MODEL SCALE
Length 2853 in (9,02 In
Max. Width 434 in 2.892 in
Max. Depth . 404 in 2.694 in
, Fineness Ratio 7.05 7,06
Area
Max. Cross-Sectional 6.60 inz
x Planform
Wetted
f Base ‘
! °5
|




3 MODEL COMPONENT: B80DY - B4
: GENERAL DESCRIPTION: _Samve as Ba w|+h aft body chines fo
Cnvc appronmat-clu flat bottom and sid es
: DRAWING NUMBER: ’
DIMENSIONS : FULL-SCALE MODEL SCALE
Length
Max. Width '
Max. Depth :
Fineness Ratio .
Area
Max. Cross-Sectional
' Planform
Wetted
Base
26
¢
P
1




MODEL COMPONENT : Wc'nq - We
GENERAL DESCRIPTION: Booster wing, based en H-32 configumtion
Model 979-~115, with wing <'Weeg chanqed
Full Scale: 164 - 16060
: DRAWING NUMBER: Model: S.O. \202-11
5 DIMENSIONS: : . FULL-SCALE MODEL SCALE
TOTAL DATA
Area
Planform 4900 ft? 81,36 in*
s \iez!:ed1 ent) T
pan (equivalent =] s
Ronacs Ratte LE ZEn
Rate of Taper
i . Taper Ratio 0.4 —_o4
Diehedral Angle, degrees 4° 4°
- Incidence Angle, degrees 2° 2°
N Aerodynamic Twist, degrees [e) o°
. Toe-In Angle
o Cant Angle - -_—
7% Sweep Back Angles, degrees ‘
R %eaﬂring Egge 14° 18.25°
: railing tage o* 4.78°
o . CM?'&ZS Element Line T 15.0°
: $: .
Root (Wing Sta. 0.0) 453 n 02 |
;A(p:. equivalent) |_in . in
: §,2,4 in
} Fus. Sta. of .25 MAC 12 12.8°2
B :{ of .25 MAC
i .L. of .25 MAC
Afrfoil Section : -—4‘1— 3.8
: ﬁot NACA_O015-64 NACA_ OOIS-64
EXPOSED LaGA | NACA_OOIS-64 NACA_O0I5-64
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 -
’ Fult Scale . Noce 1§ ar 851000 ; & is WL 400
3 Mode! . Nose isat 8BS O - € is WL 2667
1 27 MASA-MSPC-MAP




MODEL COMPONENT: _ Honzonta| Tail - Hgq

GENERAL DESCRIPTION: Booster horizontwd 4wl ,_based on

H-32 Conﬁqur‘ahon with_adjustable madengg_@gmnq
and moVablo c\m%br

ful\ Scale . 144 -100bo

DRAWING NUMBER: Moder. S.0. 1202-5

DIMENSIONS:  (ExXPoseD) FULL-SCALE MODEL SCALE

Area

Span (equivalent)
Inb'd equivalent chord
Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord
At Outb'd equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tailing Edge
Hingeline
Area Moment (Normal to hinge line)

MAC

Body Sta. of .25 MAC
Airfoil Section

10,37 In?
645 n

IS In
O7 n

0,30

29°
12.5°
18°
0.182 (n3
.67 1n
18,26
NACA OOI?2 - 64

NASA-MSFC-MAF




MODEL COMPONENT: _Vewhical Tall — V3

GENERAL DESCRIPTION: Booster verhcad taul based on the
H-32 configumahon — no rudder

Aull Seale © 164-- 16060
DRAWING NUMBER: Model @ S.0, 1202-&

DIMENSIONS : FULL-SCALE MODEL SCALE
Area 125 f? 7.20 in_
Span (equivalent) 4( & 3.28 in
Inb'd equivalent chord 440 in 2923 1n
Outb'd equivalent chord 220 In .47 \n

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.301 -

At Outb'd equiv. chord 0.333 —
Sweep Back Angles, degrees

Leading Edge 45° 45°

Tailing Edge 19° 19"

Hingeline 34° -
Area Moment (Normal to hinge line)
MAC 244 in 2293 in
Body Stu. of 25 MAC 8720 18133
Awfoil Section NACA_OO0I2-64  NACA O0I12-64

29

SRR A

NASA-MSPC-MAF




MODEL COMPONENT:

S2 - Spoiler

GENERAL DESCRIPTION: 10 % chord spoiler located at (07
chord line,_on wing Wa
(>4

CRAWING NUMBER: Model: _S.0. 1202-18

DIMENSIONS : FULL-SCALE MODEL SCALE
Area (each side) 0.63 2
Span (ewmimmhem) (each side) 3.35
Inb'd equivalent chord 022
Outb'd equivalent chord 0.'4 in

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord
At OQutb'd equiv. chord

Sweep Back Angles, degrees
Leading Edge
Tailing Edge @ 0° setting
Hingeline

Area Moment (Normal to hinge line)

30

T

i

_oi0
Q.10

17°
1£.7°
17°
0.0S7 in3

NASA-MSFC-MAF
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SYMBOL

SADSAC
SYMBOL

ALFHA

PSI

Q(psI)
Q(PsF)

RN/L

NOMENCLATURE

(General)

DEFTNITION

angle of attack, sngle betweer the projection
of the wind X, -sxis on the body X, Z-plane and
the body X-axis; degrees
sideslip ungle, angle between the wind X, -axis
and the projection of this axis on the body

X-Z-plane; degrees

Yaw angle, engle of rotation sbout the body

Z-axis, positive when the positive X-axis is
rotated towsrd the positive Y-axis; degrees

roll angle, engle of rotation abcut the body
X-axis, positive when the positive Y-axis 1is
rotated toward the positive Z-3x18; degrecs

eir density; Kg/»3, slugs/ft3

speed of sound; m/sec, *t,'sec

8peed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec

dynemic pressure; 1/2PV€ psi, psf

Mach number; V/a

Reynolds number per unit length; million/ft
static pressure; psi

total pressure; psi

pressure coefficlent; (p-pw)/q
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NOMENCLATURE (Continued)

Reference & C. G. Definitiona

SADSAC
SYMBOL

SREF

DEFINITION
wing ares; m2, £42

reference ares; m2, £t2

ving meen serodynemic chord or reference
chord; m, ft, in (see lref or LREF)

reference length; m, ft, in.; (see &)
wing spen or reference span; m, £t, in
base ares; m?, ft2, 1n2

center of gravity

sbbreviation for moment reference point

abbreviation for moment reference point
on X-axis

abbreviastion for moment reference point
on I-axis

abbreviation for moment reference point
on Z-axis
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NOMENCLATURE (Continued)

Axls System General

DEFINITION
force; F, 1bs

moment; M, in-lb

Definition

normal force

axial force

1ift force

drag force

force or moment about the Y axis
moment about the Z axis

moment asbout the X axis
stability axis system

wind axis system

reference conditions

- free stream conditions

totél conditions

base




NOMENCIATURE ( Continued )
Body & Stebility Axis Systen

SADSAC
SYMBOL DEFINITION

Body Axis System

normel force coefficient; Fx/q8

axial force coefficient; Fa/as

base axisl force coefficient;

[] [(pb - pm)/q] (Ap/8)

forebody exial force coefficient; Cp - CAb

yawing moment coefficient; Mz/q8 brep

rolling moment coefficient; My/qs bpef

Common to Both Axdis Systems

pitching moment coefficient; My/a8 frep

side force coefficient; Fy/qs

Stabilitl Axis System

1ift force coetficient; Fr/qs

drag force coefficient; Fp/qes

base drag coefficient

forebody drag coefficient; ¢ - °Do
yeving moment coefficient; Mz, s/3a8 brer
rolling moment coefficient; My, 5/a8 bLoe
1ift-to-drag ratio; Cp/cp

1lift to forebody dreg ratio; ct/cDr
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SYMBOL

SURFACE

SUBSCRIPTS

a

b

SADSAC
SYMBOL

HORIZT

ATLRON

ELEVON

FLAP
RUDDER
SPOILR
TAB

AIL-L
AIL-R
ELVN-L
ELVN-R
SPIR-L
SPLR-R

NOMENCLATURE ( Continued )

Surface Definitions

DEFINITION

horizontel teil incidence; positive when

treiling edge down; degrees

symmetrical surface deflection angle; degrees;

positive deflections are:

slleron -
(left aileron
canard -
elevon -
elevator
flap -
rudder -
spoiler -
tab -

antisymmetrical surface deflection angle, degrees;

total alleron deflection;
- right eileron)/2

tralling edge
tralling edge
trailing edge
trailing edge
trailing edge
trailing edge
trailing edge
to control sw:face

positive trailing edge down:
trailing edge down
trailing edge down
treiling edge down
trailing edge down
treiling edge down
trailling edge down

left silleron
right elleron
left elevon
right elevon
left spoiler
right spoller

DEFINITION

ail:ron

base

canard

elevetor or elevon

flap

rudder or ruddervstor

spoiler

tnil

down

down

down

down

to the left

down

down with respect

v
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TABULATED DATA LISTING

A tabulsted dsta listing, consisting of sll sero dats sets, both original
and those creeted in arriving st the plotted meterial to be presented subse-
quently, is aveilable as an addendum to this report. The tabular listing is
mede up in two sections:

() & brief summery list of sll ueta sets containing the identifier,
the descriptor, and the resident dependent variables.

(b) & full list of all deta sets conteining sll resident or
selected serodynamic coefficients of the data sets as well as
the sbove mentioned information.

The listing 1s currently sent on limited distribution to the following orgen-
izations:

NASA AMES Mr. V. Stevens
TBC Mr. W. Mayer

If copies of this listing are desired, please contact the above or the cog-
nizant SADSAC personnel who, for this data, is:

Mr. Albert D. Mertin

Department 2780

Chrysler Corporstion Space Division
New Orleans, Le. 70129

(504) 255-2304
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SIDE SLIP ANGLE. BETA. DEGREES

CATA SET SYMBOL CONF IGURATION CESCRIFTION HTIAIL ELEVIR  SPOILK REFERENCE INFORMATION

(RC2G?9) E; ETWT-31265 BOEING H-32 BOUSTEKR Bowaay3 A, 000 0.000 SREF 31.3600 sd.

(RC2133) CATA NOT AVAILABLE FOR ALL CONCITIONS 0.000 0.000 LREF 2.2400 N,
BREF 14,8000 N,
XMRP 11.9000 IN.
YHRP 0.00060 IN.
InRe 2.43390 In.
SCALE 8.00er
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SIDE SLIP ANGLE. BETA., DEGREES
CATA 8CT $YMBCL CONFIGURATION CESCRIPTION HTAIL ELEVTIR SPOILR REFERENCE INFORMATION
{RCZUPY g BTWI-1265 BOECING W-32 BOUSTER Bowensys 0,600 8.000 SREF 31,3400 $a. In
(Rt2133) CATA NOT AVAILABLE FOR ALL CONCITIONS 0,000 0,000 LREF 2.2400 in.
BREF 14,0000 In.
xnge t11.9000 In.
THRP ¢.0000 1w,
nar 2.4330 In,
nach 0.951 scaLe 0.00¢r
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EFFECT OF AFT BODY SHAPE IN SIDE SLIP
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CAaTa $E€T sYmMBlL CONFIGURATEON CESCRIFTION HialL ELEVIR  SFCILR REFERENCE INFOaMATION
(AC237S) 9 LIWwT-1265 OOLING M-32 BCOSTER Béwanays 6.000 8.000 SPEF 31.%00 4. Ie
(RCZ135) OIwWT-1263 BOLING H-32 BOGSTER Blewenavs 0.000 0,000 LREr 2.2400 In.
[ 1114 14,0000 In.
xnae 11.94800 in.
™mae 0.0000 In.
Inqr 2.4330 in,
scaLe 0.0087
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EFFECT OF AFT BODY SHAPE IN SIDE SLIP
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SIDE SLIP ANGLE. BETA. DEGREES
CATA SET SYMBOL CONF ECURATION CESCRIFTION NTAIL CLEVTIR $POILR REFERENCE INFCARMATION
(mROZOY?) g BTWT-1263 BOLING n-32 BCOSTELA B0wanavs 0,900 0,03¢ SREF 31.3600 sa@. IN
(AL2133) 8TWT-1263 BOLING N-32 PCOSTER B14wapnavy 6.000 0.000 LRgr 2.2400 In.
satLr 14.08000 ..
b {7 14 18.0800 In,
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Inge 2.4330 In.
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BVmBOL CONFIGURATION CESCRIPTION
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STWI-1265 BCLING H-32 BCOSTER  Bldwanay3

L214. 0.009

HTIAIL CLEVIR  srolLr
0.000 0.000
0.900 0.000

4223
s
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] 1

s dsraal g Ilj
-] 1 12

REFERENCE INFORMATION

SREF
LREF
BREF
xXHRP
THRP
P {114
sCaLE

31,3600 4. InN
2.2400 In.
14,8000 [
11.9600 iN.
6.0000 IN.
2.4330 in,
g.00er
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EFFECT OF AFT BODY SHAPE IN SIOE SLIP
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SIDE SLIP ANGLE., BETA. DEGREES

CATA 8CT SYNBOL  CONFICURATION CESCRIPTION HTATL ELEVIR  srolLR REFERENCE INFCRMATION
{aczors) g BTWT-1263 BOCING W-32 BCOSTER Sowansys 0.000 0.000 SAEF 351.35600 39. IN

(AC2133) CATA NOT AVAILABLE FOR ALL CONCITIONS 0.000 0,000 Lagr 2.2400 in,

satr 14.0000 In.

Xnfe 11.9600 (L8

™Re 6.00G0 tn.

nar 2.4330 in,

nacu s.850 sCALL 0.008r
PAGE 234

] @ M




21 Trrryrrrryrroy TTTYrTITI I TTY AR LSRN EREEREREER] TTTTYrTFryvyryrryTmT Y1TTIyTTyryvITT lll-‘
- -
«10 [ N i
.03 —_——
> [ ]
5. % SN
N L ]
z
w 8 \ -
-— - -
8 ~.08% % T - e S -
(8 8 -
(% 2 o
L L .
(8]
(8] 8 -
~.10 - —_—
w L -
U -
a@ - B\
(] - .
w L \ -4
-.13
< ! N -
o s \ 4
Lt i -
—
< B 4
-4 .20 \\ .
| ﬁ\ 4
i .28 \N‘S("““ S
-.30 T 1 - - % 1
-.88 I TWONE VW 44 D WS ST N UO T FUTEY b4l b s l_‘LLJ>LLJ,‘J.‘.&.LLJ,LJA-L-CJJ-L t44 L-IJ&j
-9 -4 -3 -2 -1 [} 1 3 4 ] [ ] 14 e 4 10 1 12 13
SIDE SLIP ANGLE, BETA. DEGREES
CATA SET SYmEGL CONF ICURATION CESCRIPTION HTALL ELEVIR SPOILR REFERENCE INFORMATION
(RC2s7y g BTWT-1263 QOCING H-32 BCOSTER Bowanav 0,000 0.000 SREF 31.3800 $0. In
CAc2133) CATA NOT AVAILABLE FOR AL CONCITIONS 0.000 0.Go0 LALF 2.2400 in,
sner t14.000¢C In.
xnpe 11.900¢ in.
\LI1d 0.0000 IN.
InRe 2.433%¢C in.
naCH 0.900 scaLe 6.o00er
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EFFECT OF AFT BODY SHAPE IN SIDE SLIP
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SIDE SLIP ANGLE. BETA. DEGREES

DATA 3CT gymmcL CONFIGURATION CESCRIFTION HIALL CLEVTIR  srolLR RCFERENCE INFORNATION

tRORO?S) 52 OIWT-1283 BOLING N-32 BOOSTER S0waney3 0.000 0,000 SREF

31.3600 8a. IN
(RC2139) DATA NOT AVAILABLE FOR ALL CONCITIONS 0.009 8,000 LRCr 2.0400 [ L

satLr 14,8000 in,
RRRP 11.9600 i,
THRP 0.0000 in,
InRe 2.433%0 LN
scaLt 8.00er
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BASIC CONFIGURATION IN SIDE SLIP
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SIDE SLIP ANGLE. BETA, DEGREES

SYMBOL  ALPHA PARAMCTRIC vALUES CATA SOURCE REFERENCE INFORHATION
2 0.606  mACH 0.300  wrAIL 0.00C CATASET ALPHA CATASET  ALPHA sner 31.3600 e, IN

13.000 reeyvia 0.000 £c207s 0.000 €c207s 15.000 LRES 2.2400 N,

© 30.000 ’C2037 30,000 €C20sy 74,000 :::: ::-::g: ':-

0 r4.000 TIRP 0.0000 ins

InRe 2.4330 IN.

Cata misr. coot oA scare 0.006r
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'Bll.\SIC CONF IGURATION N SIDE SLIP
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SIDE SLIP ANGLE. BETA, DEGREES
SYNBOL ALPHA PARANETRIC 7aLUES CATA SOURCE REFERENCE INFORMATION
2 0.000 HACH 0.599  WiAlL 0,000 DATASET ALPHA 0LASET  ALFRA saer 31.3¢00 se. In
15.000  gLEvIA 0.000 €o20rs 0.000 “neore 15.900  LREF 2.2400 IN.
o 30.008 02037 30.000 203y r4.500 :::: ::-:::: ::
O v4.000 T 0.0000 in.
nre 2.4330 TH
0ATA NIST. CoCE o scaLE 0.00er
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BASIC CONFIGURATION IN SiDE SLIP
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SIDE SLIP ANGLE. BETA, DEGREES

SYMBOL ALPHA PARAMETRIC vALUES DATA SOURCE REFERENCE [NFORMATION
0.006 HACH 0.786 NTAIL 0.000 CATASET  ALPHA CATASET ALPHA SREF 31,3600

13.000 GEvia 0.060 £c2o7s 0.000 €c2c7e 15.000 LREF e.2400

ag0s7 : s re. orEF 14,0000
sa. 000 en20s 30,000 gc20s9 4.000  QRET 1iiee0e

74.00% THRS 0.0000
Inar 2.4330
sCALE 0.0087

OATA NIaT. COCE .a
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BASIC CONIGURATION IN SIg SL1p

-

R R R A A SN R R AN SR BB R ITTryrrry .rrnrvrrrrrrrrr‘rrn:
L (1 3
o f - :
[ -4
.08 : \ -
.or : :
d \ 3
~ .o f -3
w L -
- o :
x o - Y G —
< .08 " \ ;
> o 2
o +04 I e
(=] - p
] A N 3
~ .03 T ot ]
z : \\\\ -
SR - - SRS W R S
3 ______..Qr-f E
R A, y. e .ef:fglu___ez“:
— o __'_.,.—v—'—u :
(8] .00 I — 1 1 i 1Tt 1t——t—p—e ] R B
— 3 -l
(T8 b o 4 \ 7
Lo ..o f 5
& F \ 3
O e F AN -
- L J
E’ - E \ » 3
p x4 ° o \ \ =
[ =] \\\ 4//’ 3
x 3
-.0a4 ]
O o
Z 3
—
- 1
< 3
> 3

i N /

P <) / E
-.or ~ o s R
3
-.00 - R ae et -1-—
-Q'. NS TE NN TR FUTEE P UTEY ST WENE SV EE FUNRE PR T AN TENWE TTWE ;.M.L_J..‘.lt.d...cvltl. [ Sy ‘l‘li
‘Te s -4 -3 -2 -1 [] [} '] 3 4 [ e r [} [ 10 1t e 18
SIDE SLIP ANGLE., BETA, DEGREES
SYMBGL  ALPHA PARAMETIRIC vaLuts DATA sOURCE REFERENCE INFOKMATION
2 6.000 HASH 6.300 HTATL 0.000 CATASET ALPMA DATASET ALPHA REF 31,3600 4. N
19,000 CLEVIR 0,000 02075 0.000 {1111 15.000 :::: ‘:-:;gg ::
o 30.000 RO20s? 30,000 €02039 74,000 hEp 11 0000 o
0 r4.000 AP 0.0000 IN.
nre 2.4330 ITH
. 4
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BTWT-1265 BOZING H-32 BOOSTER B8W4H4V3 (ED2075) 11 FEB 72 PAGE 240




BASIC CONFIGURATION IN SIDE SLIP
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SIDE SLIP ANGLE., BETA., DEGREES
sruBGL PARAMETRIC VALUES CATA SOVACE REFERENCE INFORMATION
8 . HAGH 0.599  MTAIL 0.000 CATASET ALPNA OATASET  ALPHA SREF $1.3600

CLEVTIR 0.000 €02073 9.000 €czors 15,000 LREF Z.2400

osr .00 r4. SREF 14,8000

O . foc2 30.000 EC2039 oo SREF 144000
a . L 0,0000
nre 4330

2,
CATA WIST. COCE sA SCALE 06,0087
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SASIC COV IGUmATION 11 SIE 1P
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SIDE SLIP ANGLE., BETA, DEGREES

SYMBOL ALPHA PARAMETRIC vaLUES CATA SOURCE REFERENCE 1MFORMATION
8 0.000 MACH 0,800  KTAIL 0.000 CATASET ALPHA DATASET  ALPHA SREF 31.3600 se. 1w

15,000 ELevie 0.000 £02073 0,000 to207e 15,000 Laer 2.2400 In.

o 30.000 aczosr 30,000 €o2039 74.000 :::: 1118000 o

a ra.000 Ynae 9.0000 In.

ure 2.4330 In.

CATA WIST. COBE 84 scaLc 9.00¢7
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4 BASIC CONFIGURATION IN SIDE SLIP
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SIDE SL.IP ANGLE. BETA. DEGRELS

STHBOL  aLPHA PARANETRIC vALUES 0AlA SOURCE REFERENCE INFORNATION
g 0.066  pacn ©.300  MTASL 0.090  CATASET ALPHA CATASET riewa sREF 31.3s00 se. in

15.865 CLEvia 0.000 €c207s 0.000 cceore 15,000  LACF 2.2400 in.

o 36.00% ao20s7 30.000 32039 74,000 :::: R4 s

@) va. 000 T 0.3000 In.

FOTT] 2.4330 .

Cata WIST. CCCf oa scace o.006r
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.B.AS'I.C CONFIGURATION IN SIDE SLIP
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SIDE SLIP ANGLE. BETA., DEGREES
sYmBOL  aLPwaA PARAMETRIC vALUES OATA sOUVACE REFERENCE INFORMATION
2 0.000 J. 714, G.%9¢ NTARL 0.000 Catases ALPHA CATAIEY ALPHA MEr 31.%¢00 sd. 1IN
19.0600  cLCvin 0.000 coeors ¢.000 €206 15.000  \ACF 2.2400 ir.
o 30.000 f02037 30.000 €209 74,000 :::: ::-:::: ::-
0O va.000 Tnar 0.0000 in.
Iner £.4330 i,
BATA WIST, COfE oA scace 9.008r
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.B.ASIC CONFIGURATION IN SIDE SLIP
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