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ABSTRACT

Force tests on a 0, 0035-scale model of the General Dynamics/Convair
Aerospace Space Shuttle B-15B-1 booster were conducted in the MSFC Trisonic
Wind Tunnel. The configuration has a low delta wing, all-movable delta-planform
canard controls, and a single vertical tail. The test was devoted to investigating the
effects of various configuration variables upon the lateral-directional characteristics,
These variables included wing dihedral, rudder flare, and body flap deflection. Yaw |
runs were made at angles of attack of 6, 10, 15, 25, 30, and 35 degrees. The Mach

number range for this test was 1. 20 to 4. 96,



THIS PAGE INTENTIONALLY LEFT BLANK



TABLE OF CONTENTS

LIST OF FIGURES AND TABLES
SUMMARY

CONFIGURATIONS INVESTIGATED
DATASET COLLATTONS

TEST FACILITY DESCRIPTION
TEST CONDITIONS

DATA REDUCTTON

SUMMARY DATA PLOT INDEX
FIGURES

MODEL COMPONENT DESCRIPTION SHEETS
STANDARD NOMENCLATURE
TABULATED DATA LISTING

PLOTTED DATA

PAGE
NUMBER

10
13
15
21

30

37



TABLE
NUMBER

II

III

Iv

VI
VII
VIIT

IX

XTI

- LIST OF FIGURES

TITLE

B-15B-1 General Arrangement
Body, 319

Wing, Wi),

Canard, Cyp

Vertical Teils, V7, Vo, V13

Body Flap, F9

LIST OF TABLES

TITLE

Test Conditions

SADSAC Nomenclature of Aerodynamic

Coefficlents

Model
Model
Model
Model
Model
Model
Model
Model

Model

Component:
Component :
Component:
Component:
Component:
Component
Component:
Component:

Component:

Body B9
Wing W1k
Wing W20
Wing w2l

Canard Cha

Vertical Tail V7T
Vertical Tail V12
Verticel Tail V13

Body Flap F9

PAGE
NUMBER

15
16

17
18
19

20

PAGE
NUMBER

12
21
22
23
24
25
26
27
28
29



SUMMARY

Experimental serodynsmic wind tunnel test results on = 0.0035 scale model
of the GD/C Booster B-15B-1 are presented in plotted form. The six com-l
ponent force and moment data are glven in coefficient form in both the body
and stability axis system. Tests were conducted during June, 1971 in the
NASA/MSFC 14 x 14 inch Trisonic Wind Tunnel and cover a Mach number range
from 1.2 to 4.96 over an angle of attack range from 50 to hSo degrees at
zero degrees sideslip and a sideslip range from -lOo to lOo at angles of

(o)

o} (o] (o] [o]
attack of 6, 10, 15, 25, 35°.

The objectives of the tests were to determine the effects of selected con-
figuration changes on the lateral-directionsl gerodynamic characteristics

of the booster and to determine selected control surface effectiveness.‘



CONFIGURATIONS INVESTIGATED

Model components utilized during this test were:

‘Bl9 - basic B-15B-1 fuselage

Wiy - basic B-15B-1 wing (modified wing, Wyg)
WEO‘ - wing Wy} modified to 6° dihedral

Wo1 -  wing W), modified to 10° dihedral

Cyp - basic canard for B-15B-1

V7 - basic vertical tail for B-15B-1

Vio - V7 with rudder flared 25 degrees

Vl3 - V7 with rudder flared 50 degrees

F9 - body flap

The detaset collatioﬁ sheets (page 5 ) show the various combinations that
these components were tested in. Pertinent dimensional informetion for

these components are given in the Model Component Descriptor Sheets which
follow the Figures. Some of the model components are sketched and shown

in Figures 2 through 6.

In order to test at angles of asttack greater than 249, g blade-type sting
was utilized. The use of this sting necessitated removing the vertical
tsil and a portion of the aft-upper body for adaptation to the model. Data
corrections necessary due to this arrangement are discussed in the Data

Reduction Section of this report.



TEST MSFC 495 DATA SET COLLATION SHEET =~ '

O PRETEST
_ B POSTTEST
.| DATA SET SCHD. | PARAMETERS/VALUESENO. MACH NUMBERS (OR ALTERNATE INDIPENDENT VARIABLS)
IDENTIFIER]  CONFIGURATION T 7 Tax / ﬁlfms W IVEITEY /.574 2982972 2 BLZ
R37A31| Bigwisceavyz falol 2o 7 1396| 3/6|37%6|334157, |584|59%6
R37432| B1awiIsc4A Bl { — 3 A 8/518%
R32Y31] B1a WIHCHA v7: ¢l C o 2 Yo 1.%2.;./0 nEE S
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37Y33| BI9WI#cHA | 115 — 12 73/, 72/
R37Y34¢ | HEENEE 2 A A
R37A6/|BAWzoceav? Qajol il o 16 A ABARABARA
{R32442} 819 w20c4A 8|y - 13 : 77/1 [83/]82/
R37Y64/| BiawzoctAv7 fL|c o 3 26| #54|/84, |
R37Y(R y /5 ! 3 AGALA
R37Y¢ 3| BIAWZROCHA 25 - 2 - 18% A
R37Y64 | 35 - 2 N AN A
R32A6/|Biswzicsavz QAlolwo]o 6 A ACAVACARA
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Re7vRl] ] A RN £} VAGAR
1 7 13 19 25 1N 37 43 49 55 61 67 7576
CLM o . jcYN XY (€BL A CAB  cPi  CPZ _cPc . {ro
COEFFICIENTS: —— 3= 7 5.2, AINENZNYNE NN DE, —-{102VAR(1)] 1DPVAR(2) DY
;C;;DSLES 2B = +Z3, 471‘7 3,33 3:1 37 ?7 ¢4 #3,95 DEG.

QRC = —/0“’ —( —4— —0. O 2, 2, & Q\/o DEA
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TEST MSFC 495 DATA SET COLLATION SHEET ~  * ©

O PRETEST
. | B3 POSTTEST
.| DATA SET SCHD, | PARAMETERS/VALUESENO. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
IDENTIFIER| ~ CONFIGURATION 1817 [ar ronsd 2.2 1.3 |9 /'gé 2.742.99)4.9¢ L ]
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TEST MSFC 4945

DATA SET COLLATION SHEET ° '

- O PRETEST

B POSTTEST
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: CONFIGURATION £
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter- .
mittent blowdown tunnel which operates by high pressure‘air flowing ffom
storage to either vacuum or atmospheric conditions. A Mach number range
fiom .2 to 5.85 is covered by utilizing two interchangeable test sections.
The transonic section permlts testing et Mach 0.20 through 2.50, and the
supersonic section bermits testing at Mach 2.7h through 5.85. Mach numbers
between .2 and .9 are obtained by using a controllable diffuser. The range
from .95 to 1.3 18 achieved through the use of plenum suction and perforated
walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangesble
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour
nozzle blocks are tilted and translated automaticélly to produce any desired

Mech number in .25 increments.

Alr 1s supplied to a 6000 cubic foot storege tank at approximately -40°F dew

point and 500 psi{ The compressor is g three-stage reciprocating unit driven
by a. 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled ailr flows through the valve diffuser into the stilling
chamber and heat exchanger where the air temperature can be confrolled from
ambient to approximately 1800F. The &lr then ﬁasses through the test section

which conteins the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pltch sector

that provides a total angle of attack range of 20° (floo). Sting offsets are

available for obtaining various meximum angles of attack up to 250.
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TEST CONDITIONS
TEST MSFc 495

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. fuch) (degrees Fahrenheit)
L2 6. b x,0% Z.03 75 —,/0
/. 3 6.6 x /0 ?. 48
/. FEC 6.6 x/0¢ 7,55
/.96 7.3 % /0@ /0. 55
2.74 5.0 x0® 6./ 2
,?,(/-7 4‘,4 b ,/06 4’: Cig
4’76’ 4 8 X /7 © 2.73
BALANCE UTILIZED: MSFc Twy Mopss 220
COEFFICIENT
CAPACITY: ACCURACY : TOLERANCE :
NF 175
SF /50
AF 100
PM 185
™ (6O
RM 50
COMMENTS :




DATA REDUCTION

The reference dimensions are the following:

Sref = 15.656 sq. in, (theor. wing area) ' as-built
Lref = 3.0948in, (€, or MAC) wing
bref =  6.099 in, {span) dimensions

The moment reference point is at:

® MS 10,118, or 6. 618 inches aft of the nose of the B19 body
° Vertical location on body centerline

Dimensions for base pressure corrections:

A conventional straight sting was used for angles of attack less than 24 degrees.
A blade-type sting was used for angles of attack greater than 24 degrees. With
the blade sting the vertical tail was removed and a cutout was made in the upper
rear body. The cutout created an unsymmetrical balance cavity with a net

area in planview, so that when the cavity pressure was not equal to external
pressure on the upper rear body, a normal force increment (and pitching
moment) was produced. The cutout also affected the axial projections of

the areas upon which the base pressure and the balance cavity pressure

were assumed to act, With the cutout, the front surface of the cutout is
assumed to be acted upon by cavity pressure, not base pressure. | Therefore,

the base and cavity areas used in the data reduction were as follows:

Sq. In. | In.
Sting Configuration Ap App AcAvVB Acavs Xo
Straight 0.418 0.634 0. 785 0 -
Blade @ > 24°) 0.364 0.634 0. 839 0.1717 2.226

10



EQUATIONS:

CN
CLM

CA
CAB
| Cy
CBL
CYN
CP1
CP2

CPC

FN + Pc-Ro) ACAVS} * 1/qS,ef
My - ®c -p,) Acavs Xz} " 1/48,et T

L[] p
FA+<pc-pb>}» 1/aS,e¢ , whenp, = FP1 . L

- { ®by -p) Aby + Py - Po) Apy * @b -P.) ACAVBI' UBpef
Fy/QSpet |

My/QS b

Mz/qSyetb

‘(p-bl - P,) /4, on upper half of base

(pbz -P_) /4, on lower half of base

(P¢c - P,,) /4, in balance cavity

11



TABLE II-SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS

SADSAC NOMENC

v A fMETTTIYTY
LMD A AN

COEFFICIENT COEFFICIENT NAME
' BODY AXIS | STABILITY AXIS | WIND AXIS

Ca Total Axial Foree. CA - -
Cap Base Axial Force CAB -- -
CAF Forebody Axial Force CAF - -
Cp . Total Drag Force - CD CDTOTL
Cbp 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 ccC
¢y Rolling Moment CBL CSL CWL
Cm - Pitching Moment CIM 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 CN/CAF - -

Normal-To-Forebody Axial Force Ratio |

12



SUMMARY DATA PLOT INDEX

Flap

PLOTTED
COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
Longitudinal Effects of Dihedral, Low Angle A Dihedral 1-42
of Attack
Longitudinal Effects of Dihedrsl, High Angle A Dihedral L3-70
of Attack :
Directional Effects of Dihedral B Dihedgal 71-85
a=§
Directional Effects of Dihedral B Dihedral 86-100
a=15°
Directional Effects of Dihedrsl B Dihedral 101-110
a= 25°
' Directional Effects of Dihedral B Dihedral 111-120
a= 35° -
Longitudinal Effects of Rudder Flare A Rudder Flare 121-134
Directional Effects of Rudder Flare B Ruddeg Flare 135-149
as= 6
Directional Effects of Rudder Flare B Rudder Flare 150-179
a = 15°
Control Effectiveness of Body Flaps C Body Flap 180-199
Control Effectiveness of Body Flaps C Body Flap 200-229
Longitudinal Body Flap Effects A 230-243

13



SUMMARY DATA PLOT INDEX

PLOTTED
: COEFFICIENTS CONDITIONS
TITLE - SCHEDULE VARYING PAGES

Directional Body Flap Effects B Flaps 2hk-258
. a = 15°

Directional Body Flap Effects B Flaps 259-268
a = 25°

Directional Body Flap Effects ' B Flaps 269-278
a = 350

Directional Effects of Rudder Flare Plus Flaps B Flaps Rudder Flare 279-288

Body Build-up ' . B Configuration 289-293
a= 35°

Body Build-up B Configuration 294-298
. a= 300

Body Build-up B Configuration 299-303
a=10°

Dihedral Effects on Sideslip Derivatives D Angle of Attack 304-318

Rudder Flare Effects on Sideslip Derivatires E Angle of Attack 319-327

PLOTTED COEFFICIENTS SCHEDULE:
(a) o, ca, CT, I/D vs. ALPHA
CL vs. CD, CL vs. CIM & CN vs. CIM
(B) CY, CIN, CBL, CIN & CSL vs. BETA
(c) oN, ca, CL, L/D, CY, CYN, CBL vs. ALPHA

CL vs. CD, CL. vs. CIM, & CN vs. CIM

(D) CY, CSL & CIN vs. DIHDRL

(E) cY, CSL, CIN vs. RDRFLR

14
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MODEL COMPONENT: BODY - B-19

GENERAL DESCRIPT;ON: Body for B-15B Dgh:a Wing Configuration, with circular

cross section ét ‘nose, fairing to flat bottom at wing, Flats on sides to close gap

at canard root forward of hinge line, Fairings over rocket engines,
. K 8

-

DRAWING NUMBER: WT-70-105222

DIMENSIONS :

Length (Nose to Wing T, E,)
Max. Width
Max. Depth
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Wetted

Base

21

FULL-SCALE

2757

387
453

6. 08

&

83837

l
l

1010612

|
il

MODEL SCALE

9. 733

_1.356
1.587

6.13

I

2,252
12,501



/v,) TABLE IV

MODEL COMPONENT : WING - Wy
GENERAL DESCRIPTION: __ Wyo modified to unswept trailing edge and with twist

outboard of B, L. 340 linearly increasing to -4 degrees at tip and with leading edge

faired into fuselage (W19 is the basic B-15B wing).

. DRAWING NUMBER: WT-70-105222
DIMENSIONS:
TOTAL DATA
Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords: :
Root iwing Sta. 0.0)
Tip, (equivalent)
MAC '

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

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

FULL-SCALE

1241959

53

44, 85

1291
137
869,4

—

136.9

MODEL SCALE

0,766
1.126

NACA - 0010 - 64 (Mod)
NACA - 0010 - 64 (Mod)

812980
““%?%%“
—0.1306

1048
137

709, 1
—3224.0
222

438. 6

1.572

* Fuselage stations are relative to an origin 3. 500 inches ahead of the nose of By g.

22
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TABLE V

MODEL COMPONENT: WING - Wag

" GENERAL DESCRIPTION:

W, 4 Modified to 6 Degrees of Dihedral.

DRAWING NUMBER:
DIMENSIONS:
TOTAL DATA

WT-70-105222 "D

Area
Planform
Wetted
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root ?Ning Sta. 0.0)
Tip, (equivalent)
MAC

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

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

FULL-SCALE

1241959

1739
2.436

—0.106
6atT.F,

53
0

44, 85

1291

869, 4

~3104,0
226

_136,9

MODEL SCALE

0, 825

1,120

NACA-0010-64 {Mod)
NACA-0010-64 {Mod)

812980
—hd

2,25
70,1306

1048

137

709, 1
—3224.0

245
—438,6

9,96

2,23

0,1485

0,706

1,566

* Fuselage stations are relative to an origin 3. 500 inches ahead of the nose of Byg.

23



MODEL COMPONENT: WING - Wo,

TABLE VI

GENERAL DESCRIPTION: Wj4 Modified to 10 Degrees of Dihedral

DRAWING NUMBER:

WT-70-105222 "D"

DIMENSIONS :
TOTAL DATA

Area
Planform
Wetted
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Tip, (equivalent)
MAC ' ‘
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root
Tip
EXPOSED DATA

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

Root 2Hing Sta. 0.0) |

FULL-SCALE

1241959

1739
2,436

0.106

10 at T E.
- —l

-4

1291
137

—869.4

—3104.9

— 236
136.9

MODEL SCALE

15,417

6,006

2,34

0,1192

—~10at T.E.
-4

1,109

NACA-0010-64 (Mod)
NACA-0010-64 (Mod)

812980
w2020
—0.1306

1048
137

—10%.1
276

438, 6

.._25&4——‘—.—
4, 650

NASA-MSFC-Ma:



TABLE VII

MODEL COMPONENT: CANARD - C4A

GENERAL DESCRIPTION:

Basic canard for the B-15B Delta Wing Configuration

DRAWING NUMBER: WT-70-105224

- DIMENSIONS:

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)

FULL-SCALE

66286
352

T ——————

341

e SmT——————————t——

36

—_—0
0

Hinge Line Located at 25% of M. A, C, of Exposed Area

25

MODEL SCALE

0,706

1,232
1,061

S ——————

0,099



TABLE VIII

MODEL COMPONENT: _ VERTICAL TAIL - V7

GENERAL DESCRIPTION: Basic vertical for B-15B delta wing configuration

DRAWING NUMBER: WT-70-105222

DIMENSIONS: FULL-SCALE MODEL_SCALE
Area ) : 177306 2.135
Span (equivalent) 485 1. 674
Inb'd equivalent chord | 504 1,723
Outb'd equivalent chord 252 0.826

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord ~0.35 10.35
At Outb'd equiv. chord |

|

Sweep Back Angles, degrees

Leading Edge. 35 36,40
Tailing Edge 10 11,29
Hingeline 19, 83 19, 83

Area Moment (Normal to hinge line)

26
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TABLE IX

MODEL COMPONENT:

VERTICAL TAIL Vio

GENERAL DESCRIPTION:

V7 with Rudder Flared 25 Degrees

DRAWING NUMBER:

. DIMENSIONS :

Area

Span (equivalent)

Inb'd equivalent chord
’0utb'd equivalent chord

Ratio movable surfaée 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)

27T

FULL-SCALE

_ 177306 _
485

A —————

504
252

T ——r————

0.35

35
10

MODEL SCALE

2,135

1. 674
—-—J‘m——_
0.826

0.35

]

36.40
11.29

l

i



MODEL COMPONENT:

VERTICAL TAIL — Vi3

GENERAL DESCRIPTION:

V7 with Rudder Flared 50 Degrees

DRAWING NUMBER:

DIMENSIONS :

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)

28

FULL-SCALE

177306
485 .
504

252

e —————————————

0.35

35
10

19.83

!

MODEL SCALE

2,135

1,674

l

1,723

l

0. 826

l

0.35

I

36.40

f

11.29

l

19, 83

I

NASA-MSFC-MAF



TABLE XI

MODEL COMPONENT : BODY FLAP — Fg

GENERAL DESCRIPTION:

at Same Model Station as Wing T. E.

Delta Planform Body Flap, T,E. of Undeflected Flap is

'DRAWING NUMBER:

DIMENSIONS :

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 Edgé

Hingeline

Area Moment (Normal to hinge 1ine)

29

FULL-SCALE

T ——r—

21600
269,25

l

160, 44

|
i

1.0

|
Il

50

3

!

50

|
I

MODEL SCALE

0,264
0.942 .

0,561

1.0

49, 98

49,98

!



- SYMBOL

SADSAC
SYMBOL

ALPHA

PSI

PHI

)
MACH

RN/L

NOMENCLATURE

(General)

DEFINITION

angle of attack, angle between the projection
of the wind X -axis on the body X, Z-plane and
the body X-axis; degrees :

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

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

roll engle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees

air density; Kg/m3, slugs/ft3

speed of sound; m/sec, ft/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 coefficient; (p-pw)/q

; o



NOMENCLATURE (Continued )

Reference & C. G. Definitions

SADSAC
SYMBOL SYMBOL DEFINITION
S wing erea; m2, ft2
S SREF reference erea; m2, ££2
[ wing meen serodynemic chord or reference
chord; m, £t, in (see 1ref or IREF)
brer LREF reference length; m, ft, in.; (see 2)
bref BREF wing span or reference span; m, f£t, in
Ay ' base areas; m2, fte, in2
c. & center of gravity
MRP MRP abbreviation for moment reference point
XMRP aebbreviation for moment reference point
on X-axis
IMRP abbreviation for moment reference point
on Y-axis
ZMRP abbreviation for moment reference point
on Z-axls



" NOMENCLATURE (Continued)
| Axis .8ystem General

SYMBOL | } DEIE‘]JVI'I'ION '
F | . force; F, lbs
M | moment; M, in-lb
Subseript’ Definition
| N : _ normal force
A axial 'foz;ce
L 1ift force
D drag force
Y force or moment about the Y axis
Z moment asbout the Z axis
X moment about the X axis
8 stability axis system
w - wind exis system
ref _  reference conditions
00 - . free stréam conditions
t | ~ totel conditions
b - _ , ~ base

32



SYMBOL

s

&

¥’

Cy
L/D
L/Dg

NOMENCLATURE ( Continued )
Body & Stability Axis System

SADSAC
SYMBOL DEFINITION

Body Axis System
CN normsl force coefficient; FN/qS
CA axtsl force coefficient; F,/qS
CAB base axlal force coefficient;

[-1] [(pb - pm)/q] (Ay/8)

CAF forebody axial force coefficient; CA - cAb
CN yeving moment coefficient; M;/qS bres
CBL rolling moment coefficient; My/qS bres

| Common to Both Axis Systems

CIM Pitching moment coefficient; My/qS Lrer

cY side force coefficient; Fy/qS

Stability Axis System

| CL 1ift force coefficient; Fr/qS

CD drag force coefficient; Fp/a8

CDB base drag coefficient

CDF forebody drag coefficlent; Cp - Cp,
CIN Yeving moment coefficient; Mz, /a8 bres
CSL rolling moment coefficient; My o/aS byoe
/D 11ft-to-drag retio; Cp/Cp

L/DF 11t to forebody drag ratio; cI/ch

33
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NOMERCLATURE ( Continued)

Surface Definitions

SADSAC
SYMBOL : SYMBOL DEFINITION
iy HORTZT horizontal tall incidence; positive when
tralling edge down; degrees
o . symuetrical surface deflection angle; degrees;
: ' positive deflections are: '
AILRON . alleron - total aileron deflection;
(left eileron - right aileron)/2
CANARD canard - tralling edge down
ELEVON elevon = trailing edge down
ELEVTR elevator - trailing edge down
FLAP flap - trailling edge down
RUDDER rudder - trailling edge to the left
SPOILR ' spoller - trailing edge down :
TAB tab - trailing edge down with respect
to control surface
6 antisymmetrical surface deflection angle, degrees;
positive trailing edge down:
AIL-L left alleron - +trailing edge down
AIL-R right eileron - treiling edge down
ELVN-L left elevon - trailling edge down
ELVN-R right elevon - +trailing edge down
SPLR-L left spoiler - +trailing edge down
SPLR-R right spoiler - trailing edge down
SURFACE
SUBSCRIPTS DEFINITION
a ‘alleron
b base
c canard
e elevator or elevon
£ : flap
r rudder or ruddervator
8 ' spoiler

t : tall

34
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ADDITIONS TO
NOMENCULATURE

In addition to the standard SADSAC terms, the following nomenclature is used:

ACAVB = Axial projection of area upon which the measured

balance cavity pressure is assumed to act

Acavs = Normal projection of the area (equal to cutout) upon

which the balance cavity pressure is assumed to act

Apy = . Area of base annulus above fuselage centerline

Apo = Area of base annulus below fuselage centerline

RDRFLR = Included angle between left and right halves of flared
rudder

DIHDRL (V) = Wing dihedrel angle, deg.

.



TABULATED DATA LISTING

A tabulsted data listing, consisting of all aero data sets, both original
and those created in arriving at the plotted material to be presented subse-

quently, 1s available as sn addendum to this report. The tabular listing is
made up in two sections: _

(a) a brief summary list of all dats sets containing the identifier,
the descriptor, and the resident dependent veriasbles. '

(b) e full list of all data sets containing all resident or

selected serodynamic coefficients of the data sets as well as
the above mentioned information.

The listing 1s currently sent on limited distribution to the fbliowing organ-
izations: : '

NASA AMES ~ Mr. V. Stevens

NASA MSFC Mr. Jim Weaver
ep/c Mr. R. Lenflisi

If coples of this listing are desired, Please contact the above or the cog-
nizent SADSAC personnel who, for this date, 1is: '

Mr. W. R, Morgan

Department 2780

Chrysler Corporation Space Division
New Orleens, La. 70129

(504) 255-2304

36



PLOTTED DATA

3T



LONGITUDINAL EFFECTS OF DIWEDRAL.LOY ANGLE OF ATTACK
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. ) 7
ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION BETA CIHDRL RORFLE REFERENCE INFORMATION
{C37A31) 8 MSFC 495 6p/C B19W14C4AVTY g.000 3.000 a.0o00 SREF 15.6560 $2.IN.
(C37A61) MSFC 495 GD/C B19W20C4AVY og.000 6.000 g.000 LREF -3.0950 IN.
(C37A01) O MSFC 495 GD/C B1SW21C4AVT 0.000 10.000 0.000 BREF ' 6.0990 IN,
. . . XMRF 6.6180 - IN.
YMRF g.0000 IN,
ZMRF o.0poo TN,
SCALE G.o09
MACH 1.301 4 : 35
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CN

NORMAL FORCE COEFFICIENT.,

DATA SET
(C37A31)

(C37a61)

(C37AD1)

na A

LOWGITUDINAL EFFECTS OF DIFEORALILO ANGLE OF

LA 4

ATTACK

T 7 7

i 1.1

Ty

LA L4

T

111

T Y

Ji i

T

i il

Ty

T

L1l

T

LA 4 h

T rTT

L.t L1

Y

1l 1.l

™ rT

LA LA

Ty

1.1 1.1

Y

L4 1L

R o

1Lt}

T T

1.2 $. 1

Ty

s P S} Ak W | PO . 1 P | i

n L2

-]
o
I'S
]

9 MSFC 495 6C/C
MSFC 485 GDsC
MSFC 495 6D/C

MACH 1.455

8 10 12 14 16 18

20 22

ANGLE OF ATTACK., ALPHA. DEGREES

SYMBOL CONFIGURATION DESCRIFTION BETA CIHDRL

Bi19WI4C4AVY g.000 3.000
Bi9W20C4AV?Z 0.000 6.000
B1SW21C4AVT 8.000 10.000

RORFLR
0.600
0.4ap0
0,000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRF
SCALE

15.6560
3.0950
6.0990
6.6180
a.ao0o0
0,0000
0.0035

PAGE

SQ.IN.
IN,
IN,
IN.
IN.
IN.
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6.0 L s o4 2 P L_2_3 Aoa 2 PO WY PR S LA PN Ao b i 24 [ Y Al n 2 Loay tdd
‘ 1] 2 4 6 8 10 12 14 16 18 20 44 24 26 28 30
ANGLE OF ATTACK, ALPHA, DEGREES.
CATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA CIHDRL  RORFLR REFERENCE INFORMATION
(C37431) g MSFC 495 GC/C B19W14C4AVT 0.u400 3.000 0.660 © SREF . 15.6560 S&.IN
{C37A61) MSFC 495 GO/C B19W20C4AVTY 0.000 6,000 0.000 LREF 3.0950 IN.
(C37A01) o MSFC 495 GD/C B19W21C4AVY 8.00D 10,000 o.000 BREF 6.099¢0 IN.-
. . XMRF 6.6180 IN,
YMRF 0.0000 IN,
ZMRP 0.0000 IN.
MaCH 1.958 SCALE 0.0035

t.e T

_LONGITUDINAL EFFECTS OF DIHEDRAL.LOY ANGLE OF ATTACK
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CN

NORMAL FORCE COEFFICIENT,

CATA SET
(D37A31)
(C3za61)
(C37401)

_LONGITUD]

NAL

EFFEC]§.0F'QIﬂEDRAL.L

Ll ¥

LI I

08 MNGLE OF ATTACK

[ v r ¥ L LA r L ¥ 1 4 v LN B 4 -
[ ]
C ]
o =
C ]
[ ]
L -
C ]
C ]
C o 3
b %/ 3
L 7 B
[ ]
[ 3
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L A L i i 2 L. 44 i -3 J 'l A A b _ 3 . ] 1 L i 'l .4 i A i bl i i1 1 i L A4 i i i 1 i ]
o 2 4 : 6 8 10 i2 14 16 18 20 22 24 26 28 30

ANGLE OF ATTACK. ALPHA, DEGREES

SYMBOL  CONFIGURATION CESCRIFTION
Sg MSFC 495 GD/C
MSFC 495 GD/C

MSFC 495 GD/C

MACH 2.740

B19W14C4ANT
B19W20OC4AVY
BIOW21C4AV?

BETA CIHMCRL
0.000 3.000
0.000 6.000
0.000 10.000

RDRFLR
0,000
0.600
0.000

REFERENCE INFORMATION

SREF
LREF
BREF
" XMRP
YMRF
ZMRP
SCALE

15,
3.

13
6
.
a
o

6560
095¢

.0990
6180

o0ooo

.agou
0035

PAGE
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IN,
IN.
IN.
IN,
IN.



- LONGITUDINAL EFFECTS OF DIHEORAL.LOY ANGLE OF ATTACK
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SyMsoL CONFIGURATION DESCRIPTION BETA CIHCRL RORFLE REFERENCE INFORMATION
(D37A31) 8 HSFC 495 6C/C B1OWI14C4AVT 0.000 3.000 6.000 . SREF 15.6560 SQ.IN.
(C37A61) MSFC 485 GO/C B19W20C4AVY o.oc0 6.000 6,000 LREF 3.0950 IN,
(C37A031) o HMSFC 495 GD/C B13W21C4AVT . 0,000 10,000 0.000 BREF 6.0990 IN,
XMRF €.6180 IN,
YMRP 0.0000 IN,
ZMRP o.cguo IN.
. 'SCALE G.0035
MACH 2.950 SCAL 3
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CN

NORMAL FORCE COEFFICIENT.

CATA SET
(D37A31)
(C37A61)
{C37a01)

_DIHEDRAL ' LOY ANGLE OF ATTAC

_LONGITUDINAL EFFECTS OF

ANGLE OF ATTACK. ALPHA, DEGREES

SYMBOL CONFIGURATION CESCRIFTION

g MSFC 495 6D/C Bi19Wl4C4AVT
MSFC 485 GC/C B19W2DC4AV7?
MSFC 495 GO/C B19W21C4AVT

MACH 4.960

BETA CIHCRL  RDRFLR
8,000 3.000 0.000
0.000 6.000 0.000
6.0806 10.000 o.000

Y T ™7 LI A S T ™17 L . g 4 T
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REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRF
ZMRF
SCALE

15.6560
3.0950
6.0990D
6.6180
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0.0035
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_LONGITUDINAL EFFECTS OF DIHEDRAL.LOY ANGLE OF ATTACK
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ANGLE OF ATTACK. ALPHA, DEGREES .
CATA SET SYMBOL CONFIGURATION CESCRIFTION . BETA CIHDRL RCRFLR REFERENCE INFORMATION
(C37A31) Eg MSFC 495 GC/C B19W14C4AVT o.oao 3.G00 0.000 SREF. 15.6560 S@.IN.
{C37A61) MSFC 495 ¢B/C B1SW20C4AVY 0.000 6.00D 0.000 LREF : 3.0950 IN.
(C37A01) <> MSFC 495 GC/C B19W21C4AVT? 0.000 10.000 0.000 BREF 6.09980 IN.
XMRF 6.6180 IN.
YMRP 0.0000 IN.
ZMRP 0.0g000 IN.

SCAL .
MACH 1.301 E o QDJS_
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<06

DATA SET
(D37432)
(C37a61)
(C37A01)

ANGLE

GF ATTAC
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[1] 2 4 8 1D 12 14 16 18 20 22 24 - 26 28 30
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL CONFIGURATION DESCRIPTION BETA CIHDRL RDRFLR REFERENCE INFORMATION
8 MSFC 495 GL/sC B19WI4CAAVT 0.000 3.000 .g.o000 SREF 15,6560 SQR.IN,
MSFC 495 [1:74 « B19W20C4AVT 0,000 6,000 o.000 LREF 3.0950 IN.
0 MSFC 495 GDsC B19W21C4AVT 0.000 10.000. 0.000 BREF 6.0990 IN.
XMRFP 6.6180 IN.
YMRP 6.0000 IN.
ZMRP o.0000 IN.
D.003s5
MACH 1.455 ScALE
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€C37a01) O MSFC 495 6D/C  © B19WR1CAAV? 0.600 31D.000 0,000 BREF 6.0950  IN.
’ XMRP - 6.6180  IN,
YMRP 0.0000 1IN,
ZMRE £ 0.8060 N
LE 0.0035
HACH 2.740 sca
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ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL CONFIGURATION DESCRIFTION X ) BETA DIHORL RORFLR REFERENCE INFORMATION
59 MSFC 495 GD/C Bi9Wi4C4AVT 0.800 3.000 o.000 SREF 15.6560 SQ.IN.
MSFC 495 GB/C B19W2DC4AV7 ¢.000 6.000. 0.000 LREF 3,0950 IN,
MSFC 495 6B/C B19WZ1CaAvV? 0.000 10.000 0.000 BREF 6.0990 IN.
. XMRFP 66,6180 IN.
YMRF g.0000 IN.
ZMRF 0.0000 IN.
SCAL 0.003s
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(C37a31) g MSFC 495 GL/C. B19W14C4AVY 0.c00 3,000 -0.000 - SREF 15,6560  SQ.IN.
(C37A61) MSFC 495 6D/scC B19W20C4AVY 8.000 6.000 c.000 LREF 3.0950. IN,
(c3rao1y) O  MSFC 495 6o/C B19W21C4AVT 0.000 10.000  0.000 BREF 6.0950  IN,
XMRF €.6180 IN,
YMRF 0.0000 IN,
ZMRF 0.0000 IN.
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CATA SET SYMBOL CONFIGURATION CESCRIFTION ’ BETA CIHDRL RORFLR . REFERENCE INFORMATION
(D37A31) g MSFC 495 6D/C B19W14C4AVY . 0.c00 3.000 0.000 SREF 15.6560 SQ.IN.
(C37A61) MSFC 4935 6C/C - B19W20C4AV? 0.000 6.000 G.000 LREF 3.0950 IN,
(C37A01) O MSFC 495 6C/C B19W21C4AVTY G.000 10.000 0.660 . BREF 6.0990 IN,
B XMRF 6.6180 IN,
YMRP 0.00o00 IN.
) ] ZMRF G.0000  IN.
MACH 1.301 ‘ SCALE 0.00358
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(D37A31) EQ MSFC 495 6L/C B19W14C4AV? 0,000 3.000 0.000. SREF 15.6560 ' Sa@.IN,
(Cc37A61) MSFC 495 ¢os/Cc ! B19W2UC4AVT o.co0 6,000 ¢.006 LREF 3.0850 IN.
(C37A01) <> MSFC 495 GD/C B19W21C4AVT o.ooo 10.000 0.000 BREF 6.0950 IN.
- XMRF €.6180 IN.
YMRP 0.0000 IN.
ZMRF o.o0g000 IN.
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ANGLE OF ATTACK., ALPHA. DEGREES"
DATA SET SYMPOL  CONFIGURATION CESCRIFTION BETA CIHDRL = RORFLR REFERENCE INFORMATION
(D37A431) Q MSFC 495 6¢D/C - B19W14C4AVT . g.000 3.000 0.000 SREF 15,6560 SQ.IN,
(C37A81) MSFC 495 -6D/C B19W20C4AVT o.000 €.000. 0,000 LREF 3.0950 IN,
(c37401) & MSFC 495  6B/C B19W21C4AV? 0.000 $0.000 0.000 BREF 6.0990 IN,
XMRP 6.6380 IN,
YMRP 0.0600 IN,
ZMRF 0.00p00 IN.
SCALE 0.0035
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ANGLE OF ATTACK, ALPHA: DEGREES
SYMEOL CONFIGURATION DESCRIFTION ) BETA. DIHDRL RDRFLR REFERENCE INFORMATION
MSFC 495 GC/C B19W14C4AAVT . 0.080 3.000 D.000 SREF 15.6560 SQ.IN.
MSFC 495 Gp/C B19W20C4AVT 0.000 6,000 o.080 LREF 3.0950 IN.
MSFC 495 GC/C . B1OW21CaAVTY - 8,000 16.800 D.poo BREF 6.0990 IN,
XMRFP 6,6180 IN.
YMRF D.oD00 IN.
ZMRF 0.0000  IN.
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"MSFC 495 GD/C B19W2DCsAV? 0.0a0 6.600 0.000 LREF 3.0850 IN.
O MSFC 495 6D/C B19W21C4AVT ¢.0c0 10.000 0.000 BREF 6.0990 IN,
. XMRF 6.6180 IN,
YMRF oc.0000 IN,
ZMRP o.0000 IN,
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(B37A31) R MSFC 495 GD/C BiSWI4C4AVTY 0.000 3,000 g.000 SREF: 15.6560 S@.IN,
(C37461) MSFC 495 6GC/C . B19W2UC4AVT © p.000 6.000 bo.opo LREF’ 3.0850 IN.
(C37401) O MSFC 495 &D/C B19W21C4AVT . 0.000 10.000 g.000 BREF 6.0990 IN.
- XMRF 6.6180 IN,
YMRF . 0.0000 IN.
ZMRP 0.g0000 IN.
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ANGLE OF ATTACK. ALPHA, DEGREES

SYMBOL  CONFIGURATION DESCRIPTION BETA DIHDRL  RDRFLR REFERENCE INFORMATION
MSFC 495 GG/C B19H14CAAVT 6.000 3.000 D,00D SREF 15.6560  Sa.IN,

MSFC 495 GC/C B19W2OC4AV? 0.000 6,000 0.000 LREF 3.0950  IN.

O MsFc 495 ecsc B19W21C4AV? 0.000 10.060 0.GOG BREF 6.0990 1IN,

. XMRF - 6.6180 IN,

YMRF 0.0000 IN.

M ZMRP o.oc000 IN.
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LONGITUDINAL EFFECTS OF DIMEDRAL.LON ANGLE OF ATTACK
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/€ BISWIAC4AV? 0.000 3,008 0.000 F 15.6560 a.In
(c37a61) MSFC 495 ¢D/C B19W20CHAVT 0.000 ° 6.000 O0.p00 CREF 30050 N
(c37a01) < MSFC 495 GorsC B1SW21C4AVT ‘ 0.000 10,006  0.000 BREF €.0950  IN.
' XMRF 6.6180 IN.
YMRF 0.0008  IN.
. ZMRP 0.0g00  IN.
SCALE 0.0035

MACH 1.455

PAGE 20
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ANGLE GF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA CIHCRL RDRFLR REFERENCE INFORMATION .
(037431 g MSFC 495 . 60/C B19W14C4AVTY 0.000  3.600 0.000 SREF 15.6560  $Q.IN.,
(c3rael) MSFC 495 6D/C B19WR2OCAAVT 0.000 6.000 0.000 LREF 3.0950  IN,
tcaran1) &  MSFC 495 GD/C B19W2IC4AVT : 8.000 106.000 g.080 BREF 6.0990  IN.
: - XMRP 6.6160  IN.
YMRP o.0p000 N,
ZMRF 0.0000  IN.
CALE 0.0
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SYMBOL CONFIGURATION CESCRIFTION BETA DIHDRL RORFLR REFERENCE INFORMATION .
g MSFC 495 GCs¢ BLO9WL4CAAVT Q.GOD‘ 3.000 0.000 SREF 15.6560 SQ.IN.
MSFC 495 GRAC B15W20C4AVT g.000 6.000 g.000 LKEF 3.0950 IN.
0 MSFC 495 GL/sC B819W21C4AV7 0.0006 10.000 8,060 BREF 6€.0990 IN.
. . XMRP 6.6180 IN.
YMRP g.aago IN.
ZMRF 0.0000 IN.
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ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL CONFIGURATION DESCRIFTION BETA CIHCRL RCRFLR REFERENCE INFORMATION
EQ MSFC 495 6D/C B19W14C4AVT 0.050 3.000 0.000 SREF 15.6560 SQ@.IN.
MSFC 495 oL/C B19W20C4AVTY 0.000 6.000 g.000 LREF 3.0950 IN.
O MSFC 495 GD/C B19wWa21cC4avY 0.000 10.000 0.000 BREF 6.0990" IN.
XMRF 6.6180 IN,
YMRP g.0000 IN,
ZMRP 0.oB00 IN.
SCAL C.0035
MACH 2.990 £ o3



L/D

LIFT-DRAG RATIO,

Cata SET
(C37431)
(C37A861)
(C37a01)

_LONGITUDINAL EFFECTS OF

LARR A §

DIHEDRALLOW ANGLE OF ATTACK

LANLAE S ¥ AL LA | LA . LI LA A J
L -
o -
3 —
s e
- 4
L -
- -
L e
- -4
2 -
o -
- -y
. .
[
- +
o -
- -4
- E
- ~
- -
3 -
s e
3 —
t -1
f ]
: .
o b
s 3 1
L .
- B
L ) 1
A d I s - 4t L b i i ,‘ 1.1 3. i1 L Lot & | I i i - | i 4.t . 'l i L 1 F -
o 2 4 6 . [} 10 ‘12 14 16 18 20 22 24 26 28 30
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL CONFIGURATION CESCRIFTION BETA DIHORL  RDRFLR REFERENCE INFORMATION
E§ MSFC 495 6p/C B19wW14C4AV7 0.000 3.000. 0.00o SREF 15.6560 5Q.IN.
MSFC 495 GD/C B19W20C4AV? . . u.o00 6.000 0.000 LREF 3.0950 IN.
<> MSFC 495 ¢GD/C B19W21C4AV7 g.oao0 10.000 a,000 BREF © 6.0980 IN,
. ’ XMRFP 6.6180 IN.
YMRP 0.0000 IN,
ZMRF o.g000 IN.
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(C37A431) Q MSFC 495 6D/C B1SWI4C4AVT 0.000 3.000 c.0o0g SREF 15.6560 SQ.IN.
{C37a61) MSFC 495 6C/C B1SW20C4AV7 0.000 6.000 0.0c0o LREF 3.0950 IN,
(C37AD01) O MSFC 495 6C/C B19W21C4AVT 0.000 10.000 c.000 BREF 6.093%0 IN.
. XMRF 6§.6180 IN,
YMRF 0.0000 IN,
ZMRP 0.o0000 IN,
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(C37a31) MSFC 495 " 6D/C B19WI4C4AVT. 0.000° 3.000 0.000 SREF 15,6560  SQ.IN.
(C3746%) MSFC 495 6D/C B19W20C4AVTY 0.000 6,000 0.000 LREF 3.0950 IN.
(C37a01) MSFC 485 GD/C BI9W21C4AVT 0.000 10.000 o.000 BREF 6.0990  IN.
XMRP 6.6180 IN.
YMRP 0.0000  IN.
ZMRF 0,0000 N, -
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. LONGITUDINAL EFFECTS OF DIHEDRAL,LOW ANGLE OF ATTACK

LIFT COEFFICIENT,

1.8 1 L) LI LIS L LE LI L v r L LE ¥
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‘0.0 0.1 0.2 0.3 0.4 a.5 0.6 0.7 . 0,8 0.9 1.0
DRAG COEFFICIENT, CD
DATA SET SYMBOL  CONFIGURATION CESCRIFTION BETA CIHDRL. RCRFLR " REFERENCE INFORMATION
(C37A38) 8 MSFC 495 GD/C B19WI4CaAVT . 0.000 3.000 0.000 SREF 15,6560 SQ.IN.
(C37461) MSFC 495 GD/C B19W20OC4AVT 0.0600 6.006 0.000 LREF 3.0850 IN.
tc3racsy )  MSFC 495 6L/C B19W21CaAVY 0.000 10.000 0.000 BREF . 6.0990 IN,
XMRP 6.61680 IN,
YMRF o.0000 IN.
ZMRP ©.0000 IN.
0.0035
HACH 2.740 ScALE h
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 LONGITUDINAL EFFECTS OF DINEDRALLLOV ANGLE OF ATTACK
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L
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— L -
4 L E
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o.2 e
- o ]
L .
a.1
- -
L
.0 1 A R 2 F - 3 i i £ i r . R Y i i A A I | i 4 A A i 1 1 5 i i n 4
‘o.0 a.1 0.2 0.3 - 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DRAG COEFFICIENT, CD 3
CATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA CIHDRL RORFLR REFERENCE INFORMATION
(D37A31). g MSFC 495 GD/C B1SW14C4AVT 0.000 3.000 0.000 SREF 15,6560 S@.IN.
(Cc3ra61) ' MSFC 495 6D/C B19W20C4AVT? 0.000 6.000 0.000 LREF 3.0950 IN.
€C37A01) MSFC 495 GD/C B19W21C4AVT 0.000 310.000 ° ©.000 BREF 6.09%0 IN.
XMRF 6.6180 IN.
YMRF 0.0060 - 1IN,
ZMRP 0.0000 N,
HACH 2.990 ScaLe 0.0035
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LIFT COEFFICIENT,

DATA SET SYMBOL

(£37A31)
(C37462)
(C37A01)

OF DIHEDRAL.LOW ANGLE OF

LONGITUDINAL EFFECTS

ATTACK
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.0 o.3 0.2 .3 0.4 a.5 0.6 o.7 0.8 0.9 1.0
DRAG COEFFICIENT, CD
CONFIGURATION CESCRIFTION . BETA CIHDRL RCRFLR REFERENCE INFORMATION
g MSFC 495 GBsC B19WL4C4AVT 0,000 3.000 ©.000 SREF 15.6560 SG.IN,
MSFC 495 eLsC B19W2UC4AV? 0,000 6.000 0.000 LREF 3.0950 IN.
o MSFC 495 GC/cC B19W21C4AVTY 0,000 10.000 ‘o.000 BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRP 0.0600 IN.
ZMRF c.0000 IN,
R SCALE 0.0035 |
MACH 4.960
PAGE 30
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_LONGITUDINAL EFFECTS OF DIHEDRAL,LOK ANGLE OF ATTAC

. ¥ ¥ ¥ LA N ¥ vy v 1 LANE S L 1 4 L) v v ¥
r 4
[ -
st
8 -
L J
1.0
o.9 1 4
0.8
"L .
S E
L 4
o -4
o o
.‘ -
.
- B E
pd 2 1
28] o.e
— - e
(&) L .
- L -4
TR B 4
L
wl 0.5 ]
8 ! -
. H 1
— - =
u. 0.4
— - -
— L 4
. 4
L .
0.3
N S .
o -5
0.2
- -
o -4
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n ' y — i A A Il L IS L i A A 4 A A iy i I i L A 3 L 'l Il A i ’ i i A i A i 4. A i i A
0 o6 .04 .02 .00 ~.02 - 06 -.06 -.08 -.40 -.18 -.14 -.16 -.18 -.20 .
PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA CIHDRL  RORFLR REFERENCE INFORMATION
(D37A31) g MSFC 495 6L/C B19W14CAAVT. 0.000 3,000 D.000 SREF 15,6560  SQ@.IN.
(C37A61) MSFC 495 GD/C B19W20C4AVT 0.000- 6,000 D.000 LREF 3.0950  IN.
(c37a01) MSFC 495 GD/C B19W21C4AVT . 0.000 10.000 0.000 BREF 6.0990  IN.
. ) XMRP 66,6180 N,
YMRP g.0000 IN,
IMRP . o.o0000 IN.
o,
MACH 1.301 Scale 0o3s
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LONGITUDINAL EFFECTS OF DIHEDRAL,LON ANGLE OF ATTACK
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LIFT COEFFICIENT,
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CaTA SET SYMBOL

(C37a31)
(C37a61)
(C37401)

MACH

<04 .02 <00 ~.02

~.04

-.06

~.08

~.10

~.12

PITCHING. MOMENT COEFFICIENT, .CLM

CONFIGURATION CESCRIFTION

MSFC 495 6D/C B19Wi14C4AVT
MSFC 495 6p/C Biow2uc4avr
MSFC 495 6DsC B19W21C4AV?7

1.455

BETA
0.0066
g.000
G.000

CIHCRL
3.000
6.000

i0.800

RORFLR
0.000
0.600
0.000

REFERENCE INFORMATION

SREF 15.6560
LREF 3.0950
BREF €.0990
XMRP 6.6180
YMRFP 0.0000
ZMRP 0.0000
SCALE g.o03s

PAGE
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LONGITUDINAL EFFECTS OF DIHEORAL,LON ANGLE OF ATTACK
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*T.08 .04 .02 .00 -.0g -.04 ~.06 -.08 -.10 -.12 -.14 -.18 -.18 ~-.20
PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA  CIHDRL RDRFLR ) REFERENCE INFORMATION
(C37A31) MSFC 495 60/C B19WI4C4AYVT 0.c00 3,000 0.000 SREF 15.6560  SQ.IN.
(C37A61) MSFC 495 6D/C B19W2GC4AVT 0.000 6.000 0.000 LREF 3.0950  IN.
cc3raor) )  MSFC 485 _Gp/C B19W21C4AVT 0.000 10,000 D.600 BREF 6.0990  IN.
. XMRP 6.6180 IN,
YMRF 0.0000 N,
ZMRP 0.0000  IN,
HACH 1.958 ScaLe g.0035



LONGITUDINAL EFFECTS OF DIMEORAL.LOW ANGLE OF ATTACK
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o 0 el i — S | i L v ) 4. A y - i A A — A 4 A i V3 A i i W . i A 4. i A Il i I3 I N |
.08 .04 .02 <00 -.02 -.04 -.06 ~.08 -.10 ~.12 ~.14 -.16 -«18 ~.20
PITCHING MOMENT COEFFICIENT, CLM
CATA SET SYMBOL CONFIGURATION DESCRIFTION BETA CIHCRL RORFLR REFERENCE INFORMATION .
(C37A31) MSFC 495 6LD/C B19Wi4C4AVT 0.000 3.000 U.000 SREF 15.6560 S&.IN,
(C37a61) - MSFC 4985 6L/C B19W20C4AVT 0.000. 6.00D 0.000 LREF 3.0950. IN.
(C37A01) O MSFC 495 o6R/C B19wW21C4AVT 0.000 10.000 G.000 BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRP g.oao00 IN.
ZMRP g.o0ao IN.
g.0035
MACH 2.740 SCALE
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LONGITUDINAL EFFECTS GF DIHEDRAL.LOW ANGLE OF ATTACK
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PITCHING MOMENT COEFFICIENT., CLM
OATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA DIHCRL RORFLR REFERENCE INFORMATION
(C37A31) MSFC 495 GD/C B19W14C4AVT ©.000 3.000 0.060 SREF 15.6560 sQ.IN,
(C37A61) MSFC 495 6C/C Bi9W2OCHAVT ¢.060 6,000 a.000 LREF 3.,0950 IN,
(c37a01) & MSFC 495 GD/C B19WZ1C4AVT 0.000 1p.000 0.000 BREF 6.0990 IN.
XMRF 6.6180 N,
YMRF v.oouo IN.
ZMRP t.0o00 IN.
SCALE [

MACH 2.990 8035
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LONGITUDINAL EFFECTS OF DIHEORAL.LOW ANGLE OF ATTACK
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‘.06 .04 .02 .00 -.02 -.04 ~.06 -.08 -.10 -.12 ~.14 -.16 -.18 -.20
PITCHING MOMENT COEFFICIENT, CLM
CATA SET SYMBOL CONFIGURATION CESCRIFTION BETA CIHDRL RCRFLR REFERENCE INFORMATION
(B37A31) MSFC 495 GC/C B19WI4C4AVT . 0.000 3.000 o.000 SREF 15.6560 SQ@.IN.,
(C37A61) MSFC 495 6C/C B19W20C4AV7 . g.000 6.000 o.o000 LREF 3.a950 IN.
(C3ran1) O MSFC 495 GC/C - B1OW23CeANVT 0.000 10,000 0.000 BREF 6.06950 IN,
) XMRF 6.6180 IN.
YMRF 0.0000 IN,
ZMRF a.g0000 IN,
00,0035
MACH 4.960 ScaLE



. LONGITUDINAL EFFECTS OF DIHEDRAL, L 0¥ ANGLE OF ATTACK
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*r.o6 .04 .oz .00 ~.02 -.04 ~.06 -.08 -.10 . -,12 ~.14 ~-.16 -.18 - .20
PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA . .DIHDRL RORFLR REFERENCE INFORMATION
(C37A31) MSFC 495 6B/C B19W14C4AVT 0.000 3.000 g.000 SREF 15.6560 $@.IN.
(C3TAG1) MSFC 495. ¢6D/C B19W20C4AVTY 0.0o0 6.000 0.oo08 LREF 3.0950 IN,
(C37A01) MSFC. 495 GC/C B19W21C4AVT G.00p 10.000 6.000 . BREF 6.0990 IN,
XMRF 6.6180 IN,
YMRP 0.0000 IN,
ZMRF 0.0000 IN,
MACH 1.301 SCALE 0.0035
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_LONGITUDINAL EFFECTS OF DIHEDRAL,LOW ANGLE OF ATTACK

NORMAL FORCE COEFFICIENT,

1.6 Y r T | SR B § ™77 LA S e N
s ]
5 -
o -5
1.5
- -
1.4
5 .
1.3 -
F - N
3 o
3.2
o b
b -4
Z B .
z I 4 ]
1.1 . <
L . .
3 .
1.0 o
L .
o -1
3 m
G.9 { z)
.8 AN o
- Ny 3 ,
a,7
o -
5 . -
0.6
s ]
- E
0.% 3
5 R
* 2 ]
0.4
3 -
5 »
L. p
.3
[ ]
g.2
s
[ 3
[ .
0.1
[ ]
a n o A A | - A 'l i A A A . A i e d, A Lol L A S i 4 L L A, I\ =N 'l 1 L ' i . L L . ' i ]
‘T.o8 .04 .02 .00 -.02 C=-.04 -.06 -.08 ~-.10" -.42 -.14 ~.36 ~.18 ~.20
PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION CESCRIFTION BETaA CIHCRL RORFLR REFERENCE INFORMATION
(C37A33) MSFC 495 GD/C Bi9W14C4AVT . D.0p0 3.000 u.000 SREF 15.6560 S@.IN.
(C37A61) MSFC 435 oD/C B19W2UOC4AVTY o.oo0 6.000 . 0,000 LREF 3,0950 IN.
(c37a0%) O MSFC 495 GL/C B19WZ1C4AVTY 0.900 10,000 0.008 BREF 6.0990 IN,
XMRP 6.6180 IN,
YMRE 0.0000 IN.
ZMRF 0.0000 IN.
a,0035 .
HACH 1.455 SCALE
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DATA SETY sYMBOL

{D37A38)
{C37A61)
(C37A08)

<

MACH

+04 .02 .00 -.02 - ~.04 -.06

CONFIGURATION CESCRIFTION

MSFC 495  GD/C B19WI4CLAVT

MSFC 495 6C/C B19wW20CaAv?

MSFC 495 GD/C B19W21C4AV?
1.958

PITCHING MOMEN

~.08

~.10 -.12 ~.14

T COEFFICIENT. CLM

BETA
0.000
0.000
0.000

DIHDRL  RDRFLR
3.o000 0.o00
6.000 0.000

10.000 0.600

~.16 -.18

-.20

REFERENCE INFORMATION

SREF
LREF
BREF
XMRF
YMRP
ZMRP
SCALE

15.6560
3.0950
6.0990
6.6180
o.o0000
t.ogoo
G.0035

PAGE
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.06 .04 .02 .oo -.02 -.04 -.08 -.08 -.10 -2 -.14 -.186 -.18 -.20
PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL  CONFIGURATION CESCRIFTION BETA CIHDRL RDRFLR REFERENCE INFORMATION.
(037A31) 8 MSFC 495 GD/C BI9WI4CAAVT © 0.000 3.000 0,000 SREF 15.6560  sa.IN.
(c37461) MSFC 495 6D/C B19W20CIAVT 6.000  6.000  0.000 LREF 3.0950  IN.
Cc3zaot) O MSFC 435 GD/C B19W23C4AVT 0.000 10.000  0.000 BREF 6.0990 1IN,
XMRP 6.6160  IN,
YMRP D.0G00  IN.
. ZMRP 0.0000  IN,
MacH 2.740 - SCALE 0.0035



LONGITUDINAL EFFECTS OF DIMEDRAL.LOY ANGLE OF ATTACK
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CATA SET SYMBOL

(D37TA31) g
(C57461)

{C37A01)

MACH

PITCHING MOMENT COEFFICIENT, CLM

CONFIGURATION CESCRIPTION

HSFC 495 GD/C B19W14C4AVT
MSFC 495 6L/C B19W20C4aVT
MSFC 495 6D/C B19W21C4AVT

2.990

BETA
0.000-
o.000

B.000

CIHDRL RLDRFLR
3.000, 0.000
6.000 0.000

10.000 o.000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRF
YMRP
ZMRF
SCALE

15.6560  $a.IN..
3.0950 IN.
6.0990  IN.
6.6180  IN,
0.0000  IN.
0.0000  IN.
0.0035
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_LONGITUDINAL EFFECTS OF DIHEORAL.LOW ANGLE OF ATTACK
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL. CONFIGURATION DESCRIFTION BETA CIHCRL - RORFLR REFERENCE INFORMATION
(C37A31) MSFC 49_5 GLsC B19W14C4AVT D.Goo 3.000 0.000 SREF 15.6560 SQ.IN.
(C37A61) MSFC 495 GD/C B19wW20C4avVY . 0.000 6.000 o.o00 LREF 3.0950 IN.
(c37a01) &  MSFC 495 G6C/C B19W21C4AVT? 0.000 10,000 D.000 BREF 6.0930  IN,
XMRF 6.6180 IN,
YMRFP 0.8000 IN.
ZMRP 0.0000 IN.
LE 0.0035
MACH 4,960 SCALE
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LNGITUDINAL EFFECTS OF DIHEORAL,HIGH ANGLE OF ATTACK
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ANGLE OF ATTACK. ALPHA, DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION BETA L IHCRL REFERENCE INFORMATION
(c37a32) g MSFC 495 6D/C B19W14C4A 0.000 3,000 SREF " 15,6560 S@,IN,
(C37A62) MSFC 495 GO/C B19W2UC4A 0.000 6,000 LREF 3.0950 IN.
tc37anz) & MSFC 495 GC/C B19W21C4A 0.000 10,000 . BREF 6.0990 HR
. XMRP 6.6160 IN,
YMRP 0,0000. IN,
ZMRF 0.0088  IN.
MACH 1.964 SCALE 0.0035
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CATA NOT AVAILABLE FOR ALL CONDITIONS
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. LONGITUDINAL EFFECTS OF DIHEDRAL,HIGH ANGLE OF ATTACK.
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MSFC 495 ¢GL/¢C B19W14C4A - 0,000 3.000 SREF 15.6560 SQ.IN,
MSFC 495 oC/C B1OW20C4A 0.000 6.000 LREF 3.0950 IN,
CATA NOT AVAILABLE FOR ALL CONCITIONS 0.000 10.000 BREF 6,099y IN,
) XMRP. 6.6180 IN,
YMRP 0.0000 IN.
ZMRF g.00090 IN,
o,
MaCH 2.990 SCALE oo3s
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DATA SET SYMBOL CONFIGURATION CESCRIFTION BETA CIRERL REFERENCE INFORMATION
(C37A32) g MSFC 495 6D/C 819wW14C4aa 0.000 3.000 SREF 15.6560 S$Q.IN,
(c3raez) MSFC 495 6p/C B19W2GC4A 0.000 6.000 LREF 3.0950 IN.
(C37A02) O “HMSFC 495 6p/C B19W21CaA 0.000° 10,000 BREF 6.0990 IN,
XMRP 6.6180 IN,
YMRP G.ag0g IN,
ZMRP 6.0000 IN.
A a.o
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(c37A32) 8 CATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 3.000 SREF 15.6560  Ssa.IN.
(c37p62) CATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 6.000 - LREF 3.0950  IN.
(cszanz) O  MSFC 495 ep/C B19W21C4A 0.600 10,000 BREF 6.0990  IN.
: ‘ XMRP 6.6180 IN.
YMRF 0.80600  IN,
ZMRF ‘00,0000 IN.
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ach 2590 SCALE 0.003s
PAGE 49

~a
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(C37A62) MSFC 495 6D/C B19W20C4A 0.o00 6,000 LREF 3.0950  IN,
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(c3zasz) CATA NOT AVAILABLE FOR ALL CONCITIONS © o.000 . 3,000 SREF 15.6560  SQ.IN.
(C37a62) CATA NOT AVAILABLE FOR ALL CONCITIONS 0.000 . 6.000 LREF 3.0950 IN.
(c37a02) O MSFC 495 GO/C Bi9wW21C4A o.000 10.060 BREF 6.099¢0 IN.
: XMRF 6.6180 IN,
YMRF o.o0000 IN,
ZMRF 0.0008  IN.
SCALE 0.0035
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(C37A62) MSFC 485 GC/C B19W20C44 . 0.600 6.000. LREF 3.0950 IN.
{Cc37A02) O CATA NOT AVAILABLE FOR ALL CONCITIONS ! o.o00 10.000 BREF 6.0930 IN.
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MACH 2.990 scaLe 0.0035

PAGE 53



,Lcysl[uqngm EFFECTS qF'D.IHEDgA'L,.m_GH;AgG'LE OF_ATTACK

T

. |

T

. |

™r-rr

ot d 1

L

i1t 1

=TT

PN |

cL
°

X : ]
- o -4
o i ]
z - -
48] 0.6
— s -
c =T ]
r— L e
L [ & )
e
ul 0.5 [
L ]
O - ]
= - .
78 0.4
— L -
-~} . .
- .
a.3
! ]
0.2
L 4
a.2
L -
o o [ ' i 4 4 L. Il i i Il L A A1 i i 1 L A L 1 1 L y I | . N A i A " i ——
‘20 22 24 26 28 30 32 . 34 36 38 . 40
ANGLE OF ATTACK, ALPHA, DEGREES
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(C37a32) 8 MSFC 495 [1: 744 B19W14C4A 0.000 3.000 SREF 15.6560 SQ.IN.
{Cc37a62) MSFC 495 6D/C B19W20UC4A . G.oo00 6.000 . | LREF 3.0950 IN.
(C_JTADE) O MSFC 495 ¢Cc/C B19wW21C4a 0.000 10,600 BREF 6.09%0 IN.
XMRP 6.6180 "IN
YMRF 0.0000 IN.
ZMRF 0.0000 IN.
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LONGITUDINAL EFFECTS OF OIHEDRAL.HIGH ANGLE OF ATTACK
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ANGLE OF ATTACK. ALPHA. DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIFTION BETA D IHDRL REFERENCE INFORMATION
(C37A32) g MSFC 495 GD/C B19Wi4CaA G.0Go 3.000 " SREF 15.6560. SQ.IN.
(C37462) MSFC 495 60/C B19W2UC4A : o.006 6,000 LREF 3.6950 IN,
(c3zao2) & MSFC 485 6C/C ‘B19W21C44A 0.000 10.000 BREF " 6,0990 IN.
. . XMRF 6.63180 IN,
YMRF g.o000 IN.
. ZMRF . 0.0000 IN,
L o, :
MACH 1.964 : ScaLE oo3s
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(c3r7a62) CATA NOT AVAILABLE FOR ALL CONGITIONS 0,000 6.000 LREF 3.0950  IN.
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ZMRFP o.0000 IN.
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(c37A32) 8 MSFC 495 GC/C B19W14C4A 0.006.  3.000 SREF 15.6560  sa.IN.
(C37462) MSFC 495 GD/C B19W20C44A 0.000  6.pa0 LREF 3.0950 1N,
(c37402) ) DCATA NOT AVAILABLE FOR ALL CONDITIONS _ 0.000 10.000 : BREF 6.0990  IN.
- XMRF 6.6180 IN,
YMRP | g.0000 IN,
ZMRF . o.0000 IN,
SCALE 0.0035
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(c3r7a62) MSFC 495 6D/C B19W20C44A 0.000 6,000 LREF 3,0950  IN.
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XMRF 6.6180 IN.
YMRP 0.0000 IN.
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(c37A62) MSFC 495 6D/C - B19W2DC4A o.000 6.000 LREF 3.0950 N,
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LONGITUDINAL EFFECTS OF DIVEORALLHIGH ANGLE OF ATTACK
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LONGLIUDINAL EFFECTS OF DIHEORALLHIGH MGLE OF ATIACK ~_
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LONGITUDINAL EFFECTS OF DINEDRAL,HIGH ANGLE OF ATTACK
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. LONGITUDINAL EFFECTS OF DIHEDRAL,HIGH ANGLE OF ATTACK
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LONGI TUDINAL EFFECTS OF DIMEORAL.HIGH ANGLE OF ATTACK
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(c37ap2) ) DATA NOT AVAILABLE FOR ALL CONCITIONS
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LONGITUDINAL EFFECTS OF DIHEORAL,HIGH MNGLE OF ATTACK.
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CATA SET SYMBOL CONFIGURATION CESCRIFTION: BETA CIHDRL REFERENCE INFORMATION
{(C37a32) Eg MSFC 495 GC/¢C B19Wi4C4A 0.000 3.0600 SREF 15.6560 SQ.IN.
(C37A862) MSFC 495 GB/C . B19W20C4A 0.000 6.000 LREF 3.0950 IN.
{C3TAD2) <> MSFC 495 GC/cC B19W21C4A 0,006 10.000 BREF 6.099%0 IN.
. XMRFP 6.6180 IN,
YMRP 0.0000 IN.
ZMRF v.o0000 IN.
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DIRECTIONAL EFFECTS OF DIMEDRAL
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_ SIDE SLIP ANGLE, BETA., DEGREES.
DATA SET SYMBOL  CONFIGURATION DESCRIFTION ALPHA CIHDRL RORFLR REFERENCE INFORMATION
(c37Y31) Eg MSFC 495 6D/C B19WI4C4AV? ’ ‘6,000 3.000 ©.000 SREF 15.6560  $Q.IN.
(C37Y61) MSFC 495 GD/C B19W2OC4AVT ) 6.000 6.000 0.000 © LREF 3.0858 IN.
(csrvo1y -  MSFC 4935 o/ B19W21C4AVT ) 6.000 10.0600 o.c00 BREF 6.0990  IN.
) XMRF 6.6180 1IN,
YMRF 0.0000 N,
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LATERAL FORCE COEFFICIENT,

DIRECTIONAL EFFECTS OF DIVEDRAL

CATA SET SYMBOL
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CONFIGURATION CESCRIFTION ALFHA CIHDRL  RORFLR REFERENCE INFORMATION
MSFC 495 60/C BI9WI4C4AVT 6.000 3.000 0.000 SREF 15.6560  Sa.IN,

MSFC 495 GD/C B19W2DC4AVT 6.000 6.000 ¢.0060 LREF 3.0950 IN.

CATA NOT AVAILABLE FOR ALL CONCITIONS 6.000 10.000D 0.000 BREF 6.0990 IN.

XMRP 6.6180 IN.

YMRP v.0poo IN.

ZMRF 0.0000  IN.
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MaCH 3,464 SCALE
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DIRECTION, EFFECTS OF DIVEDRAL
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION DESCRIPTION ALFHA CIHCRL  RORFLR REFERENCE INFORMATION
(C37Y33) Eg MSFC 495 GD/C B19WI4C4AVT 6.000 3.000 0.000 SREF 15,6560  SQ.IN.
(c37v61) MSFC 495 6C0/C B19W20C4AVT : 6.000 6,000 0.006 LREF 3.0950 N,
tcarvor) )  MSFC 495 Gb/C B19W21C4AV? . 6,000 10,000 0.000 : BREF 6.0590 1IN,
. XMRP 6.6180 IN,
YMRP 0.0000 N,
ZMRF 0.0000 IN.
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DIRECTIONAL EFFECTS OF DIHEDRAL
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(C3ry31) R MSFC 495 60C/C B19wWi4CaAvVT 6.000" 3.000 D.000 SREF 15.6560 SQ@.IN,
(C37v61) MSFC 495 6L/C B1SW20C4AVT 6..000 6.000 0.000 LREF 3.09850 IN.
(C3rvoa) o MSFC 495 6C/C B19W21C4AVTY ‘6.000. 31p0.000 g.000 BREF 6.0990 IN.
XMRF 6,6180 IN.
YMRF o.vo000 IN.
ZMRE 0.0000 IN.
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DIRECTIONN, EFFECTS OF DIMEDRAL
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(c37ve6r) MSFC 495 6D/C B19wW20C4AVT 6.000 6.000 o.000 LREF 3.0950 IN.
(c37v01) )  DATA NOT AVAILABLE FOR ALL CONDITIONS - €.000 10.000 g.go0 BREF 6.0990  IN.
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DIRECTIONAL EFFECTS OF DIHEDRAL | o
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(c37v31) MSFC 495 6D/C ’ B19wWi4caav? - 6.00D0 3.000 o.o0Go SREF 15.6560 SQ@.IN,
{c3arvet) 'MSFC 495 6rL/C B19W20C4AVT 6.000 6.000 0.000 LREF . 3,0950 IN.
(c3ryo1) 0 MSFC 495 6D/C B19W21C4AV7 6.000 10.000 g.ooo BREF 6.0990 IN.
XMR P 6.6180 IN.
YMRP 0.0000 IN.
ZMRF o.0000 IN.
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IRECTIONA EFFECTS OF DIVEDRA.
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(C37v61) MSFC 495 GD/C BI9W20C4AVT? 6.0060 6.000. 0.dgag LREF 3.0950 IN,
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DIRECTIONAL EFFECTS OF DIHEDRAL
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(C37y31) 8 MSFC 495 GC/C B19W14C4AVT 6.000 3.000 0.0680 SREF 15.6560 © S@.IN.
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(D37Y32) MSFC 495 GB/C " B19W14C4AVY 15.000 3.000 0.000 SREF 15.6560  SQ.IN.
(c3rvez) MSFC 495 6GD/C B19W2OC4AVT 15,000 6.000 0.000 LREF 3.0950 IN.
tearypzy. )  MSFC 495 6B/C B19W21C4AVT 15.000 10.000 0.000 BREF 6.0990  IN.
: XMRF 6.6180 IN.
YMRP 0.0000  IN.
ZMRP 0.00006  IN.
E 0.003s
MACH 1.299 scat .
PAGE 86



.20
.18
>
(@]
Lo .10
Z
wu
—
(&)
—
w .05
[
98]
0 .
(&)
.00
Lut
(@]
14
(=]
Lo
-.08
~J
<.
14
L
-0
<
|
-.15
-.20
-.25
-'sg
DATA SET
(C37v32)
(c3rvez)
tc3rvoz)

— DIRECTIONAL EFFECTS OF DINEDRAL

L4 L2 L L L] L4 Lo LS Li L2 4 [ ¥ Ly L g
J
i .
L E
K p
L .
X . ~
- ha 8
3 -3
o 1
X .
J
-
| p
. -
[ .
: B ]
! .
b -
I b
o -1
- -l
L p
o E
i F I 4. A A L . I A Iy A A A A i '] A ' 'l A l i i i i i L '} I
2 -10 -8 -6 -~ a ' -2 o 2 4 8 10 12
. . SIDE SLIP ANGLE. BETA, DEGREES
SYMBOL  CONFIGURATION DESCRIFTION ALFHA DIHDRL RERFLR REFERENCE INFORMATION
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(C37v32) g MSFC 495 GD/C B19Wi14C4AVT 15.000 3.000 6,000 SREF 15.6560 S$Q.IN.
(C37v62) MSFC 495 GD/C B19W20C4AVT 15.000 6.000 bD.Doo LREF 3.o950 IN.
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. . . XMRF 6.6180 IN.
YMRP ¢.oo00 IN,
. ) ; ZMRF 0.0000  IN.
MACH .29 - = : S ) - L SCALE 0.0035
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DIRECTIONAL EFFECTS OF DIKEDRAL
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CATA SET SYMBOL  CONFIGURATION DESCRIFTION ALFHA CIMCRL  RDRFLR REFERENCE INFORMATION
teazyae) g MSFC 485 6DsC - B19W14C4AVT? 15,000 3.000 0.000 SREF. 15.6560  SQ.IN,
(carvez) MSFC 495 6C/C B19WZOC4AV? 15.000 6.00p 0.000 LREF 3.0950 N,
(carvoz) ) MSFc 495 Gp/C B19W21C4AVT 15,006 10.060 0.000 BREF 6.0990  IN,
XMRP 6.6180  IN.
YMRF 0.0000  IN.
ZMRF 0.0000 . IN.
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wacH 1.457 SCALE 0038
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DIRECTICHAL EFFECTS OF DIMEDRAL
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(carvez) MSFC 495 GD/C B18W20C4AV? 15.000 6.000 0.000 LREF 3.0850  IN.
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HACH $.057 SCALE 0.003s
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DIRECTIONN. EFFECTS OF DIMEDRAL
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SIDE SLIP ANGLE, BETA, DEGREES
DPATA SET SYMBOL  CONFIGURATION DESCRIFTION ALPHA DIHORL RORFLR REFERENCE INFORMATION
tparysz) g MSFC 495 GD/C B19W14C4A VT 15,000 3.000 0.000 SREF 15.6560 $Q.IN.
(carveg) MSFC 495 Gp/C B19W2DC4AVT? 15,000 6,000 0,000 LREF 3.0950 IN.
tesryoz) )  MSFC 495 Gp/C B1OW21C4AVY 15.000 10,000 0.000 BREF 6.0990 IN,
XMRP 6.6180 IN,
. YMRF a.0auo IN,
IMRP 0.,0060 IN,
.003
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QIRECTIONAL EFFECTS OF DIMEORAL
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SIDE SLIP ANGLE. BETA,. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION © ALPHA CIHDRL RCRFLR REFERENCE INFORMATION
(c3rysz) 8 MSFC 495 GB/C B19W14C4AVT : 15.000 3.000 G.000 SREF 15.6560  SQ.IN.
(c37vez) MSFC 495 GD/C B19W2UC4AV? 15.008° 6,000 6.000 LREF 3.0950 N,
ce3rvypzy ) MSFC 495 GD/C BISW21C4AVT 15.000 10,000 0.060G BREF 6.8990  IN. .
XMRP 6.6180 IN,
YMRF 0.000U0  IN,
ZMRP 0.0000 1IN,
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DIRECTIONAL EFFECTS OF DIHEDRAL_
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SIDE SLIP ANGLE, BETA. DEGREES
CATA SET SYMBOL  CONFIGURATION DESCRIFTION ALFHA DIHDRL  RDRFLR REFERENCE INFORMATION
(C37Y32) g MSFC 495 G6C/C -  BL19WI4C4AVT 15.000 3.000 0.000 SREF 15.6560  SQ@.IN.
(carye6z) MSFC 495 6D/C B19W20C4AVTY 15.000 6,000 0.000 LREF 3.0950 IN.
- te37voz) ) MSFC 495  GB/C B19WZICAAV? 15.000 10.000 0.000 BREF 6.0990 IN.
. XMRP 6.6180 IN.
YMRP o.oooo IN.
ZMRF o.o0000 IN.
SCALE 6.0035
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- DIRECTIONA, EFFECTS OF DIREDRAL

BATA SET SYMBOL
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CONFIGURATION CESCRIPTION

MSFC 495 6D/C
MSFC 495 GOD/C

'MSFC 495 GD/C

2.740

Bi9W14C4A
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SIDE SLIP ANGLE., BETA, DEGREES
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SCALE

15.86560
3.0950
6.0990
6.6180
g.0000
0.0000
0.0035

PAGE

SQ.IN.
IN,

101



DIRECTIONAL EFFECTS OF DIHEDRAL
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SIDE SLIP ANGLE, BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIPTION. ’ ALFHA CIHCRL REFERENCE INFORMATION
(C37v33) Eg MSFC 495 GOC/C B19WL14C4A | 25.000 3,060 SREF 15.6560  SQ.IN.
(c37vy63) MSFC 495 GL/C B19W2GC4A 25.000 6.000 LREF 3.0950  IN.
(c37v03; &  MSFC 495 GC/C B19W21C4A ) 25.0060 10,000 i BREF 6.0990  IN.
. XMRP 6.6180  IN.
YMRF 0.0000  IN.
ZMRF 0.00G0  IN.
o.0035
MACH 4.959 SC“LF
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DIRECTIONAL EFFECTS OF DIREORA.
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIPTION ALFHA CIHDRL REFERENCE INFORMATION
{C377Y33) Q MSFC 495 6GB/C B19W14C4A 25.600 3.0600 SREF 15,6560 SQA.IN,
(C37Y63) MSFC 495 6C/C ) B19W20C4A 25.00¢0 6.000 LREF 3.0950 IN.
{C37Y03) O MSFC 495 GC/C B13W21C4aA 25.000 10.000 BREF 6.099y IN.
. . XMRF 6.6180 IN,
YMRF 0.0000 IN.
ZMRF 0.0080 IN,
MACH 2.740 ) SCALE U.0035
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IRECTIO EFFECTS OF DIREORA.
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA . CIHDRL REFERENCE INFORMATION
(C37v33) 8 MSFC 495 GD/C B19W14C4a : 25,0400 3.000 ’ SREF 15,6560  SQ.IN.
(C37v63) MSFC 495 GL/C B19W20C4A 25.000 6.000 LREF 3.0950  IN,
(c3rra3zy O  MSFC 495 6O0/C B19W21C4A - 25.000 16.060 BREF 6.098G  IN.
: ’ XMRFE 6.6180  IN.,
YMRF 0.0000  IN.
ZMRP 0.0000  IN.
SCALE 0.00635
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DIRECTIONA, EFFECTS OF DIHEDRAL _
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA"  DIHDRL REFERENCE INFORMATION
(C37v33) 8 MSFC 495 GD/C B19W14C4A 25.000 3.000 SREF 15.6560  S@.IN.
(c3r7ves) MSFC 495 GC/C B19W20C4A 25.000 6.000 LREF 3.0950 N,
(c37v03) MSFC 495 GC/C BI19W21C44A 25.000 10,000 BREF 6.0990  IN.
XMRFP 6.6180 IN.
YHRP g.0000 IN.
ZMRP 80,0000  IN.
SCALE 0.0035
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DIRECTIONAL EFFECTS OF DIMEDRAL_
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SIBE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA  DIHDRL REFERENCE INFORMATION
(c37v33) g MSFC 495 6D/C B1SW1SC4A 25.000 3.000 SREF 15.6560  SG.IN,
(C37v63) MSFC 495 GC/C B19W20C4A 25.0000 6.000 LREF 3.0950  IN.
tc37v03) O  MSFC 495 or/C B1SW21C4A : 25.000 10,000 BREF 6.0990  IN.
i : XMRF 6.6180  IN.
YMRF ‘0.0000 IN.
IMRF 0.0000  IN.
0.0035
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IRECTIONAL EFFECTS OF DIVEDRAL _
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SIDE SLIP ANGLE., BETA. DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION ’ i ALFHA DIHDRL REFERENCE INFORMATION
(c3ry3s3) g MSFC 495 GC/C B19W14C4aA 25.000 3.000 SREF 15.6560 SQ@.IN,
(c37v63) MSFC 495 6C/C B19W20C44 . 25.000 6.000 LREF 3.0950 IN.
(c37rY03) O MSFC 495 GC/C Bi19w21C4a 25.000 10,000 . BREF 6.0990 IN.
) o XMRF 6.6180 IN,
YMRP 0.0000 IN,
ZMRP 0.060d00 IN.
MACH 2.740 » SCALE G.0p35
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DIRECTIONA. EFFECTS OF DIVEORA.
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(C37v63) MSFC 495 6C/C B19W20C4A 25.600 6.000 LREF 3.0950  IN.
(c37v03) )  MSFC 495 GL/sC B19W21C4A 25.000 10.G0G BREF 6.0990  IN.
XMRP 6.6180 IN.
YMRF D.ODDD  IN.
ZMRP 0.0000 IN.
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{ MsFc 495 or/C B19W21C4A 25,000 10.000 BREF 6.098C0  IN.
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DIRECTIONAL EFFECTS OF DIHEORA.
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CATA SET SYMBOL
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CONFIGURATION CESCRIFTION
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MSFC 495 6Go/C

4.959
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SIBE SLIP ANGLE, BETA, DEGREES

ALFHA CIHDRL
25.00¢. 3.0600
25.000 6.06060
25.000 10.600.

REFERENCE INFORMATION
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LREF
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SCALE
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(DIRECTIONAL EFFECTS OF DIHEDRAL
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CATA SET SYMBOL - CONFIGURATION DESCRIFTION ALFHA CIHCRL ’ REFERENCE INFORMATION
(C37v34) g MSFC 495 GD/C B19W14C4aA 35.000 3.000 SREF 15.6560 S@.IN,
(C37Y64) MSFC 495 6D/C B1SW20C4A 35.000 6.006 LREF 3.0950 IN.
(C37v04) O MSFC 495 G6CsC B19wW21C4A 35,000 10.000 BREF 6.0990 IN.
. : XMRF 6.6180 IN.
YMRF 0.0000 IN.
ZMRP o.ooco IN.
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_ DIRECTIONAL EFFECTS OF DIHEORAL

.80 LA ¥ ¥ Ll ¥ L L L v Ll i ) L T ¥ LA T v T
- -t
- E
.25
B E
.20
- 4
L J
- ' -1
-+ 4
.15
5 :
- o -y
— .10 P AN
Z - o
wl - -
- - -
U - -4
L]
w .05 I 4
L.
i ™ p
O - 8 .
Q o p
.60
wl o -
(&) - R
14 L E
(=] | 4
L.
-.05
- B 4
< B N
o - 4
3%} - E
= .10
< s .
- . .
~.15
L -
S -4
-.20
L .
L .
-.25
L E
5 E
- 3 i A Il 5] 'l 'l A i i '] 4 L ' Iy L i i L i "y 1 L A A i i i A, N i 'S 'y i 'S L
“TLae -10 - -8 -6 . -4 -2 o 2 4 8 10 12
‘SIDE SLIP ANGLE., BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA DIHDRL REFERENCE INFORMATION
(C37v34) Eg MSFC 495 GD/C B19W14C4A . 35.000 3.000 SREF 15.6560  SQ.IN.
(c37v64) - MSFC 495 GL/C B19W2DC4A 35,000 6.000 LREF 3.6956 IN.
tc3rvosar ) MSFC 495 Gp/C B19W21C4A 35.000 10.000 BREF 6.0990  IN.
) XMRP 6.6180  IN.
YMRF 0.0000  IN.
) ZMRF 0.0006  IN.
LE 0.0035
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, . DIRECTIONAL EFFECTS OF DIMEDRAL
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA CIHCRL " REFERENCE INFORMATION
(C37Y34) 8 MSFC 495 - Gp/C B19W14C4A 35.000 3.000 SREF 15,6560 SQ.IN.
(C37Y64) MSFC 495 &D/C B19W20C4A. 35.000 6.000 LREF 3.0950 IN,
(C37Y04) o MSFC 495 6C/C Bi9w21C4a 35.000. 1o0.000 BREF €.0990 IN,
. XMRF €,6180 IN.
YMRF 0.o0000 IN,
ZMRF 0.goou IN.
A . ]
MACH 2.740 SCALE 6.0035
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EFFECTS OF DIHEDRAL
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CATA SET SYMBOL

(C37v34)
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(C37v043
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o

MACH

CONFIGURATION CESCRIFTION

MSFC 485 G6L/C
MSFC 495 6D/C
MSFC 495 6D/C

4,959

BI9OWI4CaA
B19wW20C4A
BI9W21iC4A

SIDE SLIP ANGLE. BETA, DEGREES
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DIRECTIONA. EFFECTS OF DIEDRAL
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION ALPHA  DIHDRL REFERENCE INFORMATION
CC37Y34) g MSFC 495 GL/C B19wWi4C3A 35,6800 3.000 SREF 15.6560 S@,IN.
(C37v64) MSFC 495 ¢C/C B1SW20C44 35.000  6.000 LREF 3.0950 1IN,
(c37vasy &  MSFC 495 cp/C B19W21C4a 35.000 10.0G0 BREF 6.0990  IN,
. XMRF 6.6180 IN,
YMRF g.ao00 IN,
ZMRP 0.0p00 IN,
MACH 2.740 SCALE c.ou3s
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IRECTIONA, EFFECTS OF DIKEDRAL
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SIDE SLIP ANGLE. BETA, DBEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION ALFHA  CIHDRL REFERENCE INFORMATION
(C37Y34) R MSFC 495 eLsC B19Wi4C4A 35,000 3,000 SREF 15,6560 SQ.IN,
(carves) MSFC 495 60/C B1OW20C4A 35,000 6.000 LREF 3,0956  IN.
tc37vpa) O MSFC 495 GhsC B19W21C4A 35.000 10,000 BREF 6.0990  IN,
XMRP 66,6180 IN,
YMRFP 0,g000 IN.
ZMRP a.6600 IN,
AL 0.0035
MACH 4.959 . sc 2



DIRECTIONAL EFFECTS OF DIHEDRAL
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . ALFHA CIHCRL REFERENCE INFORMATION
(C37v34) g MSFC 495 GO/C 819W14C4A 35.000 3.000 SREF 15.6560 SQ.IN.
(C37Y64) MSFC 495 G6C/C B19W20C4A 35.000 6,000 LREF 3.0950 IN.
{C37Y04) o HSFC 495 GC/C B19W21C4A 35.000 10.000 BREF 6.0990 IN,
. XMRF 6.6180 IN.
YMRFP 0.oooo IN,
ZMRF 0.o0000 IN,
MACH 2.740 scalg O.o003s
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_DIRECTIONAL EFFECTS OF DIHEDRAL

CLN (STABILITY AXIS)
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SIDE SLIP ANGLE, BETA, DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION ° ALFHA CIHCRL REFERENCE INFORMATION
(C37Y34) 8 MSFC 495 /¢ B135W14C4A . 35.000 3.000 SREF 15.6560 SQ.IN.
(C37v64) MSFC 495 GD/C .  B19W2GC4A 35.000 6.000 LREF 3.0950  IN.
(c3arvoq) O MSFC 485 [1: 724 B19W21C4A 35,000 10.00D BREF 6.09%0 IN,
XMRF 6.6180 IN,
YMRF o.0000 IN,
ZMRFP 0.0000 IN.
SCALE 0.0035
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DIRECTIONAL EFFECTS OF DIHEORAL

CSL (STABILITY AXIS)
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SIDE SLIP ANGLE, BETA., DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ALFPHA BIMERL REFERENCE INFORMATION
(C37Y34) Q MSFC 495 GCvC Bigswi4caa 35.000 3.000 SREF 15.6560 SG.IN.
(C37Y64) MSFC 495 GD/C B19wW20C4A - 35.000 - 6.000 LREF’ 3.0950 ° IN.
(C37v04} log MSFC 495 G6C/sC B19wW21C4A 35.000 10.0060 BREF 6.0990 IN.
XMRP 6.6180 IN.
YMRF g.a000 IN.
. . . ZMRP g.0000 IN.
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DIRECTIONAL EFFECTS OF DIHEDRAL

13 3 3

CSL- (STABILITY AX1S)

ROLLING MOMENT COEFFICIENT,

.o‘ L L L2 LR M I ¥ LS LS L LA L ¥ 1 4 ¥ L L i R ¥ L L 4 LA 4 LN o
.08 P
o -1
L 4
.04 _
| 4
- -y
b -4
-
.03
-+ _
- 4
L 4
.a2
| J
- i
+ L
.D1
[ ]
| 4
- 4
.00
L 4
-.01
L
5 .
L -
- .
-.02
[ ]
L J
-.03
s .
L
-.04
L ]
-.08
t ;
- 06  — A 4. 3, i IS 1 3 - i . - 1 1L 5 i L 'l bl ' 1 A N '] i A 4. i A NN 4. L A i i __ )
¥ -10 -8 -6 -4 -2 ] 2 4 6 @ 10 12
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CATA SET SYMBOL  CONFIGURATION CESCRIFTION ) ALFHA CIHCRL REFERENCE INFORMATION
(cary3a) Eg MSFC 495 GC/C B19WI4C4A . 35,000 3.000 SREF 15.6560  $@.IN.
(C37Y64) MSFC 495 6D/C B19W20C4A 35,000 6.000 LREF 3.0950 IN.
te3ryoa) O MSFC 495 GL/C B19W21C4A 35,000 10,000 : BREF 6.0990  IN.
XMRF 6.6180 IN,
YMRF 0.0000  IN.
ZHRP 0.0000  IN.
SCALE 0.0035
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’ 'LUNQITUQINf\L EFFECTS OF RUDDER FLARE
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ANGLE .OF ATTACK. ALPHA. DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION BETA CIHDRL RORFLR REFERENCE INFORMATJION
(E37TA31) Q MSFC 495 GD/C B19W14C4AVT 0.0040- 3.0600 g.000 ’ SREF 15,6560 S$Q.IN.
(C37AR2) MSFC 495 ¢bB/C B19wWi4CsAVL2 g.000 3.000 25.600 LREF 3.09850 IN,
(C374R1) o MSFC 4%5 6D/C B19W14C4AVES 0.000 3.000 50.000 BREF 6.0990 IN.
- XMRF 6.6180 IN.
YMRP 0.0000D IN.
ZMRP o.o0000 IN.
MACH - 1.301 SCALE 0.,0035
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NCRMAL FORCE CCEFFICIENT,

CATA SET
(E37A31)
(C37AR2)
(C37AR1)

LOWGITUDINAL EFFECTS OF RUDDER FLIRE
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ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL. CONFIGURATION DESCRIFTION . BETA CIHDRL RORFLR REFERENCE INFORMATION
g MSFC 495 GC/sC B19W14C4AVT? . 0.000 3.000 0.000 SREF 15.6560 SQ.IN.
MSFC 4895 GC/C B19WL4C4AVLI2 6.000 3.000 25.060 LREF 3.0950 IN.
o MSFC 495 eC/C B19W14C4AVL3 0.060 3.000 50.000 BREF 6.0990 IN.
XMRP 6.6180 IN.
YMRF 0.0000 IN.
ZMRF 0.0000 IN,
SCALE " 0.0035
MACH 1.958
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_LONGITUDINAL EFFECTS OF RUDDER FLARE
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ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL CONFIGURATION DESCRIFTION : BETA DIHCRL RORFLR REFERENCE INFORMATION
(E37A31) g MSFC 495 6L/C B19WI4CIAVT ) 0.000  3.000 @,000 SREF 15,6560 SG.IN.
(C37AR2) MSFC 495 GC/C B19W14C4AV1R 0.000  3.006 25.606 . LREF .3.0950  IN.
cc37ar1) O MSFC 495 GD/C B19W14C4AVL3 0.000 3.000 50.000 BREF 6.0990  IN.
XMRF 6.6180  IN.
YMRF 0.0000 1IN,
ZMRF 0.0000  IN.
MACH 1.301 SCALE G.0035
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: ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIFTION BETA CIHDRL REORFLR REFERENCE INFORMATION
{E37A31) g MSFC 485 6D/C B19W14C4AVT - 0.000 3.000 G.o00 SREF 15.6560 SQ.IN.
(c37aR2) MSFC 495 GD/C B19W14CaAVL2 0.000 3,000 25,000 : LREF 3.0956  IN.
(C37AR2) O MSFC 435 6C/C B19W14C4AVL3 G.000 3.000 50.000 BREF 6.0990- IN.
XMRF 6.6180 IN.
YMRF 0.00pp IN,
ZMRF D.0p0co IN.
0.
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- LONGITUDINAL EFFECTS OF RUDDER FLARE
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ANGLE OF ATTACK. ALPHA. DEGREES .
DATA SET SYMEOL CONFIGURATION DESCRIFTION BETA CIHCRL RORFLR REFERENCE INFORMATION
(E37A31) Q MSFC 495 GL/C B19W14C4AVT -0,000 3.606 G.ooo SREF 15.6560 S&.IN.
(C37ARZ) MSFC 495 GD/C - B19Wi4C4AVLI2Z G.0c0 3.000 25,000 LREF | 3.0950 IN.
(C3TARL) <> MSFC 435 GD/C B19W14C4AVL3 0.000 - 3.000 50.000 . BREF 6.0990 IN,
. XMRP 6.6180 IN.
YMRF 0.g000 IN,
ZMRF 0,o000 IN,
SCALE G,0035 .
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ANGLE OF ATTACK, ALPHA. DEGREES
SYMBOL  CONFIGURATION CESCRIFTION BETA DIHDRL  RORFLR REFERENCE INFORMATION
g MSFC 495 GD/C B19W14C4AVT 0.000 3,000 0,600 SREF 15.6560 SQ.IN,
MSFC 495 GD/C B19Wi14C4AVL2 g.o000 3.000 25.006 LREF 3.09585 IN.
O MsFc 495 epsc B19W14C4AVLS G.000 3.000 50,0060 BREF 6.0990 IN.
’ XMRF 6.6160 IN.
YMRF 0.0000 IN.
2ZMRF 0.0000 IN.
L0035
MACH 1,958 SCaLE ¢.0
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_LONGITUDINAL EFFECTS OF RUDDER FLARE
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ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET sYMBOL CONFIGURATION DESCRIPTION BETA CIHDRL RCRFLR REFERENCE INFORMATION'
{(E37A31) g MSFC 495 &GL/C B19WL4C4AVT 0.0GD 3.000 0.000 SREF 15.6560 SQ.IN.
(C37AR2) MSFC 495 GL/C B19W14C4AVI2 0.600 = 3.000 25.00g0 LREF 3.0950 IN,
(C37AR1) O MSFC 495 GD/C B19W14C4AVES . 0.000 3.000 50.000 - BREF 6.0990 IN.
XMRP 6.6180 IN.
© YMRF 0.0000 IN,
ZMRF 0.o0000 IN,
MACH 1.301 ?CdLE 0.0035.
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_LONGITUDINAL EFFECTS OF RUDDER FLARE
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_ ANGLE OF ATTACK. ALPHA. DEGREES
CATA SET SYMBOL -CONFIGURATION CESCRIPTION BETA DINCRL  RDRFLR REFERENCE INFORMATION
(E37431) g - MSFC 495 GD/C  °  B19WI4C4AV? : g.000 3.000 0.000 SREF 15,6560  SQ.IN,
(C37AR2) MSFC 495 6C/C B19wWi14C4AVI2 0.000 3,000 25,000 LREF 3.0950 IN,
tc37ar1) )  MSFC 495 6p/C B19W14C4AVED o.0op 3.000 50.000 BREF 6.0990  IN.
: XMRP 6.6380  IN.
YMRP . 8.0080 IN,
ZMRP 0.0000  IN.
SCALE 0.0035

MACH 1.958
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DRAG COEFFICIENT, CD
DATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA CIHDRL RBRFLR REFERENCE INFORMATION
(E37A31; MSFC 49§ BISW14C4AVT 0.006 3.000 0.000 SREF 15.6560  S5@.IN.
(C37ARZ) MSFC 495 B19Wi4C4AV1Z 0.000 3.000 25.00D LREF . 3.0950  IN,
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LONGITUDINAL EFFECTS 0F RUDDER FLARE
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CONFIGURATION CESCRIFTION

MSFC 495 6GC/C B19W14C4AVTY

MSFC 495 GC/C Bi1owi4cdavi2

MSFC 495 GC/C B19Wi4C4AVL3
1,958
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SCALE

15.6560 S5Q.IN.
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6.0590 IN,
6.6180 IN.
o.c000 IN,
g.0000 IN.
0.,003s
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- LONSITUDINAL EFFECTS OF RUDER FLARE
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(C37ARZ) MSFC 455 GD/C B19W14C4AVIZ 0.000.  3.000 25.000 LREF 3.0950 1N,
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_ LONGITUDINAL EFFECTS OF RUDDER FLARE
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(C37AR2) MSFC 495 6D/C B19W14C4AVL2 0.000 3.000 25.000 LREF 3.0950 N,
(c37aR1) )  MSFC 495 eL/C B19WI4C4AVL3 6,000 3.006 50.000 BREF 6.0990  IN,
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YMRF 0.0000 N,
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(E37A31) Q MSFC 495 6D/C Bi19W14C4AVTY 0.600 - 3,000 G.op0 SREF 15,6560 SQ.IN,
(C37ARZ) MSFC 495 GD/C B19WidC4AVL2 c.000 3.000  25.000 LREF 3.0950 IN,
{C37AR1) O MSFC 495 6D/C B19W14C4AVL3 o.060 3.000 50.000 BREF €.0990 IN.
XMRFP 6,6180 IN,
YMRF: o.0600 IN.
ZMRF 0,0000 IN.
MACH 1.301 SCALE 60,0035
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‘.‘ ¥ L v Lg L LB 1 4 L La L) ¥ T ¥ T ¥ ¥
- ’ -
1.8 F ]
- 3
L 3
1.4
. n
1.3
s 3
- -
[ ]
1.2 | Ny
o g
Z -~ -
& 3
1.1
o 3
- P =
'._ - -
Z o n
] 1.0
S [ ]
(& L E
— - -
[ o.9
L i ]
w [
o - ]
W ]
ul o :
O L 3
€ o, P
N \F}P -
u X N
4 ! ]
< 0.6 " ]
b - \ -
N :
Z 0.5 a
.4 /J
: .
a.3 r J R
0.2 -
L n
D.1
o D o 'y 'l A y Y i A 4 i L A L ' A A i ¥ . ' i i 4 A i i Fe i A i L 1 1 L e L i i i
.06 .04 .02 .00 -.02 -.04 ~.06 ~.08 ~.10 ~.12 .14 -.186 ~.18 -.20
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(E37431) 8 MSFC 495 6p/C B19W14C4AVT 0.000 3.000 o.000 SREF 15,6560  Sa@.IN.
(C37AR2) MSFC 495 6L/C Bl1o9wWi4C4AvVL2 0,000 3.060 25.000 LREF 3.06850 IN.
(C37AR1) O MSFC 495 Gp/scC Bi19W14C4AVL3 a.auo 3.000 50,000 BREF 66,0950 IN.
XMRF 6.6180 IN.
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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DATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA  CIHDRL RDRFLR REFERENCE INFORMATION
(C37v31) g MSFC 495 GL/sC B19W14C4AVY 6.000 3.6G00 0.o00 SREF 15,6560 SQ@.IN,
(C37YR3) MSFC 495 6C/C BISWI4C4AVIZ 6.000  3.000 25,000 LREF 3.0950 N,
(C37YR1) o MSFC 495 Go/C B19W14C4AVLI3 6.000 3,000 50.000 BREF 6.0990 IN,
. . XMRFP €6.618D IN,
YMRF o.0000 IN,
ZMRF g.0000 IN,
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{C37v31) 8 MSFC 495 G/ C B19WI4C4AVT 6.000 3.000 0.600 SREF 15.6560 SQ.IN.
(C37YR3) MSFC 495 GO/C B19Wi4CsaAVLI2 €.600 3.060 25,000 . LREF 3.0950 IN.
(C37YR1) O MSFC 495 GL/¢C BIQWI4C4AV13 6.000 3.000 50.0600 BREF 6.0990 IN.
. XMRF 6.6180 IN.
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MACH 1.464 SCALE o.0G035
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CATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA DIHCRL RDRFLR REFERENCE INFORMATION
(C37v31) MSFC 495 GLsC B1SW14C4AVY 6,000 3.000 0.000 SREF 15.6560 SQ@.IN.
(C3TYR3) MSFC 495 GL/C B19Wi4C4AVL2 €.000 3.000 25.000 LREF 3.0956 IN,
(C37YRY) O MSFC 495 . GL/C Bi9WI4C4AVLE3 6.000 3.000 50.000 BREF &.0990 IN,
. . XMRF 6.6180 IN.
YMRF 0.00060 IN,
ZMRF a,a6000 IN,
MACH 1.967 SCALE G.0035
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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(C37v31) Q MSFC 495 .6D/C B19W14C4AVT : 6.000. 3.060 0.006 SREF 15,6560 . SQ.IN.
(C37YR3) MSFC 495 GD/C BigwWi4caavie 6.000 3.600 .25.000 LREF 3.0950 IN.
tc37yr1) O MSFC 495. 6D/C B19WiI4C4AV13 : 6.006 3.000 50.000 BREF 6.0950  IN.
: XMRF 6.6180 IN,
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DIRECTIONAL EFFECTS OF RUDDER FLARE

MACH

1.464

. ¥ ¥ L3 L _,' v LA 1 LA 14 1 4 L4 LA ¥ ¥ L ¥
1 4
.08
- 4
" -
| 4
.08
N an
w 8 7
~— L -
>
. < L -
> .04
0 L o
[
a3} - 1
~’
> -
= .02 .
'8 ! . 4
- i i
= . :
w .00 -
—
O g | .
= | 3] .
w
[ - .
]
& -.02
(@) L 4
— | -
z [ -
s
& -0
3 d -
® ! 4
Z L 4
=
= -.oe
<
> i <
-.08
10 L I 1 L. i i Il i ] 'l L} I A 1 A N 1 L A L i L ' Il 1 ' s 1 i 1 i I} I} A i i A
2 -10 -8 -6 -4 -2 0 2 4 8 10 12
SIDE SLIP ANGLE, BETA. DEGREES
DCATA SET $YMBOL  CONFIGURATION CESCRIFTION ALFHA  DIHDRL RORFLR REFERENCE INFORMATION
(c37Y31) g MSFC 495 GC/C B19WI4C4AVT 6.000 3.000 0.000 SREF 15.6560  sa.IN.
(C37YR3) MSFC 495 6C/C B19WI4C4AVI2 6.006° 3,000 25.000 LREF 3.0950 [N,
(c37vyR1) O  MSFC 495 6psC B19W14C4AVL3 6.00p 3.000 50.000 BREF 6.0990  IN.
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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{C372Y31) HSFC_ 495 GC/C . BiSWi4C4AVT? 6.000 3.000 c.0Go SREF 15.6560 SR IN.
(C37YR3) MSFC 495 GC/C B19W14C4AVLI2 6.000 3.00606 25,000 LREF 3.0950 IN.
Y(CSTYRI) O MSFC 495 GR/C Bi19W14Cd4AV13 6,060 3.000 50,000 BREF . 6.0990 IN,
XMRF 6.6180 IN,
YMRF 0.,6000 IN,
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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(C37YR3) MSFC 495 G6DsC B1SW14C4AVI2 : 6.000 3,000 25,000 LREF 3.0950  IN.
ce3ryry) ) MSFC 495 GDsC B19W14C4AVL3 -6.000  3.006 50.000 BREF 6.0990 [N,
. XMRFP 6.6180  IN.
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ZMRP D.0000  IN,
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DIRECTION EFFECTS OF RUDDER FLARE
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REFERENCE INFORMATION
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SCALE

15.6560 SQ.IN.
3.0950 IN.
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0.c000 IN.
0.0035 -
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. DIRECTIONAL EFFECTS OF RUDDER FLARE
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ZMRF D.ooogo IN.
1.967 SCALE G.0035

MACH

PAGE 143




DIRECTIONAL EFFECTS OF RUDDER FLARE
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(C37YR3) MSFC 495 6L/C B19W14C4AVL2 6.000 3.000 25.000 LREF 3.0950  IN,
teazyrs) ) MSFC 495 GC/C B19W14C4AVL3 6.000 3.000 50.000 BREF -6.0990  IN.
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DIRECTIONAL EFFECTS OF RUDER FLIRE
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‘ SIDE SLIP ANGLE., BETA, DEGREES .
DATA SET SYMBOL  CONFIGURATION CESCRIPTION ALFHA DIHDRL RORFLR REFERENCE INFORMATION
(c37y31) Eg MSFC 495 GD/sC . B1SWLACH4AVT 6.000 3,000 ° 0.000 SREF 15.6560  $Q.IN.
(C37YR3) MSFC 495 GL/C B19W14C4AVL2 6.000 3.000 25,000 LREF 3.0950  IN.
(cazyri) &)  MSFC 495 6C/C B19W14C4AV13 6.000 3.000 50,000 BREF 6.0890  IN,
XMRF 6.6160  IN.
YMRP 0.0000  IN.
ZMRF 6.0000  IN.
SCALE 0.0035
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DIRECTIONAL EFFECTS OF

RUDDER FLARE
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DATA SET SYMBOL  CONFIGURATION DESCRIFTION ALPHA CIHCRL RORFLR REFERENCE INFORMATION
(C37v31) MSFC 495 B19W14C4AVT 6.000 3.000 0.000 SREF 15.6560  s@.IN.
(C37YR3) MSFC 495 B19W14C4AVL12 6.000 3.600 25.000 LREF 3.0850  IN.,
(C37YR1) MSFC 495 B19WI4C4AVLS 6.000 3.000 50.000 - BREF 6.,0990  IN.
XMRP 6.6180  IN.
. YMRP 0.0000  IN.
f ZMRF .0.0000  IN. -
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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CATA SET SYMBOL CONFIGURATION CESCRIPTION ALFHA CIHCRL RORFLR REFERENCE INFORMATION
(C37v31) MSFC 495 6C/C B19W14C4AVT 6,000 3,000 o.000 SREF 15.6560  SQ.IN,
(C37YR3) MSFC 495 G0/C Biow14Cdaviz 6.000 3.000 25.000 LREF 3.0956 IN.
(c37vRs) &  MSFC 495 6C/C B15W14C4AVL3 6,000 3.000 50.000 BREF 6.099G¢ 1IN,
XMRP 6.6180  IN.
YMRF D.0000  IN,
ZMRF 0.0000 N,
: E 0.0035
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- DIRECTIONAL EFFECTS OF RUDDER FLIRE
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‘ SIDE SLIP ANGLE., BETA., DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION ALEHA CIHDRL RORFLR REFERENCE INFORMATION
(C37v31) EQ MSFC 495 6D/C B19W14C4AVY 6.000 3.000 0.000 SREF 15.6560 SA.IN.
(C3TYR3) MSFC 495 GL/C B19Wi14caAvL2 €.000 3.000 25.000 . LREF 3.0950 IN,
tc3zyr1) )  MSFC 495 GprsC B19WI4C4AVL . €.000 3.000 50.000 BREF 6.0990 IN.
. XMRFP 6.6180 IN.
YMRF U.0008 IN.
ZMRP 6.0800 IN.
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DIRECTIONAL EFFECTS 0F RUDDER FLARE
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYM3OL CONFIGURATION CESCRIFTION ALFHA CIHDRL RORFLR REFERENCE INFORMATION
(c3rysz) g MSFC 495 GD/C B19WL14C4AVT 15.000 3.000 0.060 SREF 15.6560  SQ.IN.
(C37YR2) MSFC 495 GC/C B19WI14C4AVIZ 15.000 3.000 25.000 LREF. 3.0950 IN.
te37zvyRzy  MSFC 495 GC/C B195W14C4AV13 15,000 3,006 50.000 BREF 6.0990  IN.
XMRF 6.6180 IN.
YMRP - 0.a000 IN.
ZMRFP G.c000 IN:
SCALE 0.0035
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. - DIRECTIONAL EFFECTS OF

RUDDER FLARE
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CONFIGURATION LESCRIFTION

MSFC 495 GL/C B19WI4C4AVY
MSFC 495 GC/C B19W14C4AVLI2
MSFC 495 6r/C B19W14C4AVLS

ALPHA

15.u00
15.000
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CIHDRL RDRFLR
3.000 0.00D
3.000 25.000
3.0060 50.000

REFERENCE INFORMATION

SREF
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XMRF
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SCALE
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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DATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA DIHDRL RDRFLR REFERENCE INFORMATION
tcazysz) Eg MSFC 4395 6D/C B19WI4C4AVT © 15,000 3,000 0.000 SREF 15,6560  SQ.IN.
(C37YR4) MSFC 495 GC/C B1SW14CaAVL2 15.000 3.000 25.000 LREF 3.0950  IN.
tcaryrz) )  MSFC 495 GL/C B1SWI4C4AVL3 15,000 3,000 50.000 BREF 6.0990  IN,
: . XMRF 6.6180 - 1IN,
YMRFP 0.00G0  IN.
ZMRP 0,0000  IN.
SCALE 0.0035
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DIRECTIENAL EFFECTS OF RUDDER FLARE
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(C37v32) MSFC 495 o6D/C B19Wi4CaAV? 15.000 3.6000 0.000 SREF 15.6560 SQ.IN,
(C3TYRS) CATA NOT AVAILABLE FOR ALL CONCITIONS 15.000 3.000 25,000 LREF 3.0950 IN.
(C37YR2) o MSFC 495 GL/C B19W14C4AVL3 15.000 3.000 50,000 BREF 6.0990 IN,
. . XMRE 6.6180 IN.
YMRP D.oogoe IN,
ZMRP 6.0000 IN,
HACH 2.740 SCALE 0.0035
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QIRECTION. EFFECTS OF RUDDER FLARE
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(cazvaz) 8 MSFC 495 6D/C B1O9WI4CAAVT . 15.000 3.000 0.e00° SREF . 15.6560 S@.IN.
{C37YR4) DATA NOT AVAILABLE FOR ALL CONCITIONS 15.000 3.000 25.000 LREF 3.0950 IN.
(C37yR2) O MSFC 495 ¢6C/cC BiSWi4C4AVL3 15.000 3.006 50.000 : BREF 6.0990 IN.
. XMRF 6.6180 IN.
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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(carysz) | MSFC 495 ¢D/C B19W14C4AVT 15,006 3.000 6.000 SREF 15,6560  sa.IN.
(C3TYR4) BATA NOT AVAILABLE FOR ALL CONDITIONS . 15,000 3.000 25.000 LREF 3.0950  IN.
(caryrz) )  MSFC 495 GC/C B19W14C4AVLS ] 15,000 3.000 50.000 BREF 6.0990  IN.
XMRF 6.6180 [N,
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, _ ZMRF 0.o000 [N,
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DIRECTIONAL EFFECTS OF RUDDER FLARE

-SIDE SLIP ANGLE. BETA, DEGREES

SYMBOL CONFIGURATION DESCRIFTION

MSFC 495 6D/C B19W14C4AVT

MSFC 495 6D/C Biowi4acaaviz
<> MSFC 495 6D/C B19W14C4AVL3
MACH 1.299
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BREF
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SCALE

15.6560 SQ.IN,
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SIDE SLIP ANGLE., BETA, DEGREES
CATA SET SYMBOL CONFIGURATION DESCRIPTION . ALFHA. CIHDRL RORFL& REFERENCE INFORMATION
(Ccazv32) MSFC 495 6p/C Bi9Wi14CsAVT 15.000 3.000 0.000 SREF 15.6560 S@.IN,
(C37YR4) MSFC 495 6O/ B19wiacsavi2 15.000 3.c00 25.000 LREF 3.0950 IN.
(C37YR2) O MSFC 495 6L/C B19W14C4AVL3 15,000 3.000 50.000 BREF 6.0990 IN,
XMRF 6.6180 IN.
YMRP D.0000 N,
ZMRFP 0.00600 IN.
MACH 1.457 SCALE 0.0035
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DIRECTIONA, FFECTS OF RUDDER FLARE
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIFTION ) ALFHA CIHDRL  RDRFLR REFERENCE INFORMATION
(c37v3z) EQ MSFC 495 6bsC B1SWI4C4AVT : 15,000 3.000 0.000 SREF . 15.6560 - Sa.IN,
(C37YR4) MSFC 495 6CsC B1oWI4CLAVI 2 : 15.600 3.600 25,000 | - LREF 3.0950  IN.
(c3ryrz)y < MSFC 485 ¢C/C ‘BIOWI4CYAVLS 15.000 3.000 50,000 BREF 6.0993  IN.
’ XMRF 6.6180 IN.
YMRF o0.0000 IN.
ZMRF 0.0000 N,
SCALE G.0035
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. DIRECTIONAL EFFECTS OF RUDDER FLARE
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL CONFIGURATION DESCRIFTION ALFHA CIMCRL RLCRFLR REFERENCE INFORMATION
(c37v3ez) 8 MSFC 495 6p/C B19WI4LCHAV? 15,000 3.000 0.Gou SREF 15,6560 SQ.IN,
(C3TYR4) CATA NOT AVAILABLE FOR ALL CONDITIONS 15,000 3.000 25.000 LREF 3.095¢0 IN.
(C37YR2) o MSFC 495 GO/C B19W14C4AVL3 . 15,000 3.000 50.800 BREF 66,0990 IN.
XMRFP 6.6180 IN.
YMRP 0.0000 IN.
ZMRP G.oogo IN.
MACH 2.740 . . SCALE 8.0035
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QIRECTION, EFFECTS OF RUDDER FLARE
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_ SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA CIHDRL RDRFLR REFERENCE INFORMATION
(c3rvaz) EQ MSFC 495 GC/C B19W14C4AV? 15.000 3.000 0,000 SREF 15.6560  SQ@.IN.
(C37YR4) DATA NOT AVAILABLE FOR ALL CONCITIONS 15.000 3.000 25.000 LREF 3.0950  IN.
tcazyrz) O  MSFC 495  ¢cp/C B19W14C4AVL3 15,000 3,000 50.600 ~ BREF 6.0990  IN,
: XMRF 6.6180  IN.
YMRF 0.000D 1IN,
ZMRF 0.0008  IN.
AL 0.003s
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DIRECTIONA. EFFECTS OF RUDER FLRE
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DATA SET SYMBOL  CONFIGURATION CESCRIFTION ALPHA CIHDRL  RDRFLR REFERENCE INFORMATION
(c3zvy3z) MSFC 495 Gp/C B19W14C4AV? 15.0006 3.000 | 0.000 SREF 15,6560 SQ.IN.
(C37YR4A) CATA NOT AVAILABLE FOR ALL CONDITIONS 15.000 3.800 25.000 LREF 3.0950 IN.
(C37YR2) QO MSFC 495 eo/C B19W14C4AVLS 15.000 3.000 50,000 BREF 6.0990 IN,
XMRP 6.6180 IN,
YMRP 0.000D IN.
ZMRF g.o0000 IN.
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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(c37v32) g MSFC 495 6C/C B19WI4C4AVTY 15.000 3.000 U.000 SREF 15.6560 SQ.IN.
(C37YR4) MSFC 495 6C/C Bi19wi4Cdavi2 15.000 3.000 25.0040 LREF 3.0e50 IN,
{Cc37YR2) O MSFC 495 6L/C B19W14C4AV13 15.000. 3.000 50,0060 BREF §.0990 IN.
. XMRP 6.6180 IN.
YMRF g.o0000 IN.
ZMRF ag.ggooo IN.
SCALE 0.0035
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_DIRECTIONAL EFFECTS OF RUDDER FLARE
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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_DIRECTIONAL EFFECTS OF RUDDER FLARE
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DIRECTIONAL EFFECTS CF RUDDER FLARE
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DIRECTIONN, EFFECTS OF RUDDER FLARE ;
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(c37v32) Eg MSFC 495 o©D/C BISWISC4AVT 15.0606 3.000 0.660 SREF 15.6560 . Sa,IN.
(C37YR4) MSFC 495 GL/C B19Wi4CaAVI2 - 15,000 3.000 25.000 LREF 3.0956  IN.
(c3zyrz) &  MSFC 495 6C/C B19WI4C4AVE3 15.600 3.660 50,000 BREF 6.0990  IN.
] XMRF 6.6180 - IN,
YMRF 0.0000  IN.
. ZMRF 0.0006  IN.
MACH 1.457 SCALE 0.0035
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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MACH . 1.957

ALFHA CIHDRL RORFLR
15,000 3.000 0.000
15.000 3.060 25,000
15.000 3.00p 50,000

REFERENCE INFORMATION
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XMRF
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SCALE
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DIRECTION, EFFECTS OF RUDDER FLARE
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DIRECTIONAL_EFFECTS OF RUDDER FLARE
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DCATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA CIHCRL RORFLR REFERENCE INFORMATION
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(C37YRe) CATA NOT AVAILABLE FOR ALL CONCITIONS 15.000 3.000 25.000 LREF 3.0950 IN.
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VIRECTION, EFFECTS OF RUIER FLARE
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UIRECTIONN, EFFECTS OF RUDDER FLARE
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DIRECTIONAL EFFECTS OF RUDDER FLARE
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(C37YR4) MSFC 495 6p/sC- Bi19wWi4CaAVL2 15.600 3.c0o 25,000 LREF 3.0950 IN,
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CATA NOT AVAILABLE FOR ALL CONDITIONS 15.000 3.000 25.000 LREF 33,0950 IN,
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_DIRECTIONAL EFFECTS OF RUDDER FLARE
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DIRECTIONA. EFFECTS OF RUIER FLARE
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SYMBoOL CONFIGURATION DESCRIFTION DIHDRL RCRFLR L-BFLF R-BFLP REFERENCE INFORMATION
Eg - MSFC 495 GL/C B19Wi4C4AVT 3.000 0.000 0,000 c.000 SREF 15,6560 SQ.IN,

MSFC 495 G6D/C B19W14C4AVTFILED 3.000 c.000 60,000 0.606 LREF 3.0950 IN.

BREF 66,0990 IN,

XMRF 6,6180 - IN,

YMRFP' 00,0000 IN,

ZMRP 0.,0000 IN,

< 0.0035
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NORMAL FORCE COEFFICIENT.,

DATA SET

(F37434%)
(Cc37aLY)

- CONTROL EFFECTIVENESS OF BODY FLAPS _
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ANGLE OF ATTACK, ALPHA, DEGREES "
SYMBOL CONFIGURATION DESCRIPTION " CIHDRL RORFLR L-BFLP R-BFLP REFERENCE INFORMATION

g MSFC 495 GD/C B19W14C4AVT 3.000 0,000 0.000 g.o00 SREF 15,6560 S@.IN,

MSFC 495 6D/C BI9WI4CRAVTFILED 3.000 0.000 60,000 0.000 LREF 3.0950 IN.
. BREF 6.0990 IN.
XMRP 6.6180 IN.
YMRP g.0000 IN.
ZMRP 0.0000 IN.
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CATA SET
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0. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL CONFIGURATION DESCRIFTION CIHCRL RDRFLR L-BFLP R-BFLP REFERENCE INFORMATION
8 MSFC 495 6p/C B19W14C4AVT 3.600 G.000 0.000 o.000 SREF 15.6560 $Q@,.IN,
MSFC 495 oC/C B19WI14C4AVIFSLE0 3.000 o.co0 6G.000 0.000 LREF 3.0950 IN,
BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRP g.o0000 IN.
ZMRF o.0000 IN.
s G.0035
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_CONTROL EFFECTIVENESS OF BODY FLAPS _
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, ANGLE OF ATTACK,. ALPHA, DEGREES
SYMBOL CONFIGURATION CESCRIPTION DIHDRL RCRFLR L-BFLF R-BFLF REFERENCE INFORMATION

g MSFC 495 6L/C B19Wiacaav? 3.000 0.000 0.000 o.000 SREF 15,6560 SQ.IN,

MSFC 495 G6D/C B19WI4C4AVTIFOLED 3.000 0.000 60,000 0.000 LREF 3.0950 IN,

. : BREF 66,0990 I,

XMRP 6.6180 IN.

YMRP 0.0000 IN,

R ZMRP 0.0000 IN.

: SCALE g.00
MACH 1.958 . : ¢ . 33
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ANGLE OF ATTACK, ALPHA, DEGREES -
. 7
SYMBOL CONFIGURATION CESCRIFTION CIHDRL RORFLR L-BFLF R-BFLF REFERENCE INFORMATION
8 MSFC 495 GL/C B1SW14C4AVT7 3.000 0.000 a.000 0.000 SREF 15.6560 SQ.IN.
MSFC 495 GC/C B19W14C4AVTFSLE0 S.UUD‘ G.o00 60,000 G.080 LREF 3.0950 IN.
BREF 6.0990 IN,
XMRF 6.6180 IN.
YMRF 0.oooo0 IN,
ZMRP O.oovp8 IN,
0.0035
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. CONTROL EFFECTIVENESS OF BODY FLAPS
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[+ 2 4 ] 8 10 12 14 16 18 20 22 24 26 28 30
ANGLE OF ATTACK. ALPHA., DEGREES
SYMBOL CONFIGURATION DCESCRIFTION CIHDRL - RORFLR L-BFLP R-BFLF REFERENCE INFORMATION
MSFC 495 GD/C B19W14C4AVT 3.000 0.0G0 G.000 0.000 SREF 15.6560 SQ.IN.
MSFC 495 GE/C B19W14C4AV7IFILEG 3.000 0,000 60.0060 G.000 LREF 3.0950 IN,
BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRE 0.o000 IN.
ZMRF g.0080 IN.
SCALE 0.0035
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LIFT-DRAG RATIO.

DATA SET
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EFFECTIVENESS OF BODY FLAPS
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ANGLE OF ATTACK, ALPHA. DEGREES
SYMBOL  CONFIGURATION DESCRIFTION : DIHDRL RDRFLR L-BFLP - R-BFLP REFERENCE INFORMATION
Eg MSFC 495 6D/C B19WI4C4AVT 3,000 0.000 0.000 0.000  SREF 15,6560  S$Q.IN,

MSFC 495 GEB/C P19WI4C4AVTFOLED 3,000 8,000 60.000 . 0.0G0 LREF 3,0950  IN.
' BREF 6.0990 IN,
XMRP 6,6180 IN.
YMRP 0.0000  IN.
ZMRF 0.0000  IN,
A o.up03
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ANGLE OF ATTACK. ALPHA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIPTION DIHDRL RORFLR L-BFLF R-BFLF REFERENCE INFORMATION
L CF37A31) g MSFC 495 &L/C B19WI14C4AV? 3.006 0.000 0.000 0.000 SREF 15.6560  Sq.IN.
(C374L1) MSFC 495 GL/C B19W14C4AVIFILED 3.0600 0.G00  66.GOU 0.060 LREF 3.0950  IN.
] . ] BREF 6.0990  IN,
XMRF 6.6180 IN.
YMRF 0.00G0  IN.
ZMRF D.0000  IN.
SCALE o.o
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. CONTROL EFFECTIVENESS OF BODY FLAP
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ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL  CONFIGURATION DESCRIFTION CIHDRL RCRFLR  L-8FLF  R-BFLP REFERENCE INFORMATION
(F37431) EQ MSFC 495 GL/C B19WI4CHAVT 3.000  0.C00 0.000 0.000 SREF 15,6560  SQ.IN.
tcaraLt) MSFC 495 6D/C B19W14C4AVTFSLED 3.000 0,000 60.000 0.000 LREF 3.0950  IN.
: . : BREF 6.0990 IN,
XMRF: 6.6180  IN.
YMRF 0.0000  IN,
ZMRP 0.0000  IN.
SCALE 0.0035 .
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_ ANGLE OF ATTACK., ALPHA, DEGREES
SYMBOL  CONFIGURATION DESCRIFTION CIMDRL RDRFLR L-BFLF R-BFLF REFERENCE INFORMATION
E§ MSFC 485 6D/C B19WI14CLAVT 3.000  ©.000 0.606  G.000 SREF 15.6560  Sa.IN.
MSFC 495 6L/C B19W14C4AVIFILED 3.000 ©0.000 60,060 G.000 LREF 3.0850  IN.
BREF 6.0990  IN.
XMRF 6.6180  IN.
YMRP g.0000 IN,
ZMRP 0.0060  IN.
L .
MACH 1.958 SCALE 0.0035
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ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL  CONFIGURATION CESCRIFTION DIHDRL RODRFLR L-BFLF R-BFLF REFERENCE INFORMATION
Eg MSFC 495 GC/C B19WL14C4AVT 3.000 0.000 0,000 0.00G  SREF 15,6560 . SQ.IN.
MSFC 495 GC/C B19W14C4AVIFILED 3.000 G.060 66.000 . ©0.000 LREF 3.0950 1IN,
’ BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRF 0.0000 IN.
ZHRP 6.0800  IN,
0.0035
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION : CIHDRL RORFLR L-BFLP R-BFLF REFERENCE INFORMATION
(F37A31) Q MS5FC 495 /¢ B19W14C4AVT 3.000 0.000 0.006 0.000 SREF 15,6560 S@.IN,
(C37AL1) MSFC 485 GL/C B1SWI4C4AVIFOLED 3.000 0.000 60.060 0.006 LREF 3.0950  IN.
BREF 6.0990 1IN,
XMRF 6,6180 IN.
YMRP 0.oco000 IN.
ZMRF g.0000 IN.
sCa 0.00
MACH 1.958 CALE 0035
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.- CONTRL EFFECTIVENESS OF BODY FLAPS
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ANGLE OF ATTACK. ALPHA., DEGREES
BATA SET SYMBOL  CONFIGURATION DESCRIFTION CIHCRL RORFLR  L-BFLP R-BFLF REFERENCE . INFORMATION
(F37A31) g MSFC 495 GC/C B19W14C4AVT7 3.000 0.000 G.000 0.0v0 SREF 15,6560 SQ.IN,
(c37AL1) MSFC 495 GC/C B19W14C4AVTFILED 3.000° 0,006 60,000 0.000 LREF 3.0950  IN.
BREF 6.0990 IN.
XMRF 6.65180 IN,
YMRP 0.0000 IN. -
ZMRF b.oaoo IN.
SCALE 0.0035
MACH 1.455
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CATA SET

{F37A31)
(C37AL1)
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ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL CONFIGURATION CESCRIFTION CIHCRL RCRFLR L-BFLFP R-BFLF REFERENCE INFORMATION
g MSFC 495 GosC B19W14C4AVT? 3.000 5,000 0.000 £.000 SREF 15.6560 SQ.IN.
MSFC 495 GC/C 519H14C4AV7F9L5§ 3.000 0.000 60,000 o.oog LREF 3.0950 IN.
BREF 6.0990  IN,
XMRF 6.6180 IN.
YMRF 0.Goou. IN,
ZMRE g.agao IN.
SCALE 0.0035
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DRAG CGEFFICIENT. CD
CONFIGURATION CESCRIFTION DIHDRL RORFLR L-BFLF R-BFLF REFERENCE TINFORMATION
Eg MSFC 495 GL/C B19Wi4CaAVT 3.000 0.000 g.o00 0,000 SREF. 15.6580 SQ.IN,
MSFC 495 GD/C B19W14C4AVTFILED 3.000 D.0UD 60,000 o.000 LREF 3.0950 IN.
BREF . 6.0990 IN.
XMRF 6.6180 IN.
YMRP o.v0000 IN.
ZMRP 0.0000 IN.
0.00
MACH 1,455 SCALE 35
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BDRAG COEFFICIENT, CD
CATA SET SYMBOL  CONFIGURATION CESCRIPTION DIHDRL RORFLR L-BFLF R-BFLP REFERENCE INFORMATION
(F37A31) BI19WI4CAAVT 3.000 0.000 0.000 0.0GG  SREF 15.6560  SQ.IN.
(C3TALL) B19Wi4C4AVTIFILED 3.000 0.000  60.000 §.000 LREF 3.0850  IN.
BREF 6.0990  IN,
XMRF 6.6180  IN,
YMRF D.0000  IN.
ZMRF o.g000  IN,
SCALE 0.0035
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL  CONFIGURATION CESCRIFTION CIMCRL  RCRFLR  L-BFLF R-BFLP REFERENCE INFORMATION
(F37431) g MSFC 495 GC/C B19W14C4AVT 3.000 0.000 G.000 g.a00 SREF 15.6560 SQ.IN,
(Cazars) MSFC 495 GD/C B19W14C4AVZFILED 3.000 0.000 60.000 0.000 LREF 3.0950 IN,
BREF 6.0990 IN.
XMRP 6.6180 IN,
YMRP g.oaqoo0 IN.
ZMRF 0.0000 IN.
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o PITCHING MOMENT COEFFICIENT., CLM
CATA SET SYMBOL CONFIGURATION DCESCRIFTION CIHDRL REORFLR LfBFL'F R-BFLF REFERENCE INFORMATION
(F37A31) g MSFC 495 GD/C . B19W14C4AVT’ 3.000 0.GG6O0 0.0G0 o.oop SREF 15.6560 SQ.IN.
(C37ALL) MSFC 495 6L/C B19WLIAC4AVTIFILED 3.0060 0.006 60.000 0.cog LREF 3.0950 IN,
. BREF 6.0990 IN.
XMRP 6.6180 IN,
YMRF 0.004040 IN,
ZMRP g.o000 IN.
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL  CONFIGURATION BESCRIFTION ~ DIHDRL RDRFLR  L-BFLF  R-BFLP REFERENCE INFORMATION
(F37A31) g MSFC 495 GC/sC B19W14C4AVT 3.00G6 0.000 . o.oo00 g.000 SREF 15.6560 SQ@.IN.
(C37ALL) MSFC 495 6L/C B19W14C4AVTIFILED 3.000 0.000 60,000 0.000.  LREF 3.0850 IN,
BREF 6.0990  IN:
XMRP 6.6180 IN.
YMRF o.oo00 IN.
ZNRF ©.0000  IN:
A 0.0035
MACH 1.455 scate 3
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(F37a31) - g MSFC 495 GC/C B19W14C4AVTY 3.000 0.060 0.000 5.D00  SREF 15.6560  Sa.IN.
(C37AL1) MSFC 495 GD/C B19WL14C4AVTFILED 3.000 0.000  60.0G0 0.000 LREF 3.0950  IN.
BREF 6.0990  IN.
XMRP 6.6180  IN.
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ZMRF 0.0000  IN.
MACH 1.956 SCALE 0.0035
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(C37432) 8 MSFC 495 GD/C Bi9Wi4Csa 3.000 0.000 0.000 SREF 15.6560 SQ.IN,
(C3raL2) MSFC 495 GC/C B19WI4CaAFILED 3.000 6€0.000 0.000 LREF 3.0950 IN.
(C37AL3) o MSFC 495 6LC/C B19WI4C4AFILSD 3.000 90.000 0.000 BREF 6.0990 IN,
. XMRF 6.6180 IN.,
YMRF 0.0000 IN,
ZMRP ¢,0000 IN.
MACH 1,964 SCALE 0.0035
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LATA SET SYMBOL
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(C37A32) Q MSFC 495 B19W14C4A 3.000 0.000 o.00g SREF 15.6560 TSR.IN,
(C37aL2) MSFC 495 B19W14C4AFILED 3.000 60.000 0.0600 LREF 3.0950 IN,
{C37AL3) O MSFC 495 B19W14C4AFILO0 3.000 80,000 0.0p0 BREF 6.0930 IN,
XMRP 6.6180 IN.
YMRP 0.o0000 IN.
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$CaA .o 5
MACH LE o3
PAGE 203



CONTROL EFFECTIVENESS OF BODY FLAPS

AXIAL FORCE COEFFICIENT,

.20 L3 T T LANEND AN LI A 4 r—r LERE SN &
-
L
.36
s
.u#
< 14
[&] .
.12
.
D ..
I ._._..e_..._ 4 ~
" —a A B—
- D = =
T A —
.10 n =y 5 S5— raY o
L f‘ £ — L= 2 -~ Lo o —-‘M
.08
L
.08
.04
P—
L ,
.02
oo '3 § S A Iy A A A 'l A A A y 3 AL A . (3 A IS iy i A 1 . 'y A A A A - -
"o 22 - 33 28 30 32 34 36 38 0
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION CIHDRL L-BFLF R-BFLP REFERENCE INFORMATION
(c37A32) 8 MSFC 495 GC/C B19W14C4A 3.000 0.000 0.060. " SREF 15.6560  S@.IN.
(c3zarL2) MSFC 495 eL/C B19WI4C4AFILED 3.000 60,000 o.000 LREF 3.0950 IN,
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CATA SET SYMBOL  CONFIGURATION CESCRIFTION CIHCRL L-BFLF R-BFLP REFERENCE INFORMATION
(c37432) 8 MSFC 495 GL/C B19WL14C4A 3.600 0.000 6.0Go SREF 15.6560 SQ.IN.
(c3raLe) MSFC 495 6C/C B19W14C4AFSLED 3.000 66.000 g.000 LREF 3.0950 IN.
(C374L3) O MSFC 495 6D/C B19W14C4AFOL9D 3.000 80.000 ¢.000 BREF 6.0990 IN.
XMRP 6.6180 IN.
YMRF D.0000 IN,
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(c37a32) g HSFC 495 B19W14C4A 3.000-  0.000 0.000. SREF. 15.6560  Sa.IN.
(c3raLz) MSFC 495 B19W14C4AFILED 3.000 60.000 0.000 LREF 3.0956 1IN,
tec37aL3) O MsFC 495 B19W14C4AF9LID 3.008 90,000 0.000 BREF 6.0990 1IN,
i XMRFP 6.6180  IN.
YMRP 0.0000  IN.
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CATA SET SYMBOL CONFIGURATION GESCRIFTION PDIHCRL L-BFLF R-BFLF REFERENCE INFORMATION
(C37A32) g MSFC 495 GD/C -B19Wi14CaA 3,000 0.000 G.000 SREF 15.6560 SQ.IN.
(Cc37AL2) MSFC 495 GD/C B19W14C4AFILE6C 3.000 60.000. 6.000 LREF 3.0950 IN.
(C37AL3) O MSFC 495 60/C B19W14C4AFIL90 3.000 90.000 0.0006 BREF 6.0990 IN.
XMRP 6.6180 IN.
YMRF 0.0000 IN.
ZMRF 0.0000 IN.
CAL g.
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DATA SET SYMBOL CONFIGURATION CESCRIFTION CIHDRL L~BFLF R-BFLF REFERENCE INFORMATION
(c37A32) g MSFC 495 6D/C B19W14C4A 3,000 0.000 0.000 SREF 15,6560 SQ.IN.
(c37aL2) MSFC 495 6D/C Bi19W14C4AFILED 3.000 66.000 0.000 LREF 3.0950  IN,
(c37aL3) O  MsSFC 495 60/C B19W14C4AFILYO 3.000 90,000 o.000 BREF 6.0950° 1IN,
XMRP 6.6180  IN.
YMRP 0.0000 N,
' ZMRP 0.0000  IN.
MACH 4.960 SCALE 0.0035
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DATA SET SYMBOL - CONFIGURATION CESCRIFTION DIHDRL L-BFLP R-BFLF REFERENCE INFORMATION
(c37a32) Q MSFC 495 6C/C B1SWL4C4A 3.000 0.000 0.000 SREF 15.6560  $Q.IN.
(C37ALZ) MSFC 495 6D/C D19W14C4AFILED 3.000 60.000 6.000 LREF 3.0950  IN,
(c37aL3y ) MSFC 495 oCscC B19WI4C4AFILIO 3.000 $0.000 D.00G BREF 6.0980  IN.
XMRF 6.6180 N,
YMRP G.0000  IN,
ZMRP 0.0000 [N,
MACH 1.964 SCALE 0.0035
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(C37A32) g MSFC 495 B19W14CaA 3.000 0.000 2.000 SREF 15,6560 S5@.IN;
(c37AL2) MSFC 495 B19W14C4AF9LED 3.000 60,000 v.000 LREF 3.0950 IN.
(c37a13) O MSFC 495 B19W14C4AFILOT 3.000 90.000 B.00C BREF 66,0990 IN.
XMRP 6.6180 IN.
YMRP o.o000 IN.
ZMRF o.o000 IN,
L 0.0035
MACH SCALE
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DATA SET SYMBOL CONFIGURATION DESCRIFTION CIHDRL REFERENCE INFORMATION
(C374A32) g MSFC 495 GC/C B19W14C4A 3.000 SREF 15.6560 SQ@.IN.
(c37aL2) MSFC 495 GL/C BiSW14C4AFSL6D 3.000 LREF" 3.0950 IN.
(C37AL3) o MSFC 495 GC/C BiSW14C4AF9LS0 3.000 BREF 6.0990 IN.
. XMRF 6.6180 IN,
YMRF 0.0000 IN.
ZMRF 0.0000 IN.
MACH 4.960 SCALE 0.0035s
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(c37aL2) MSFC 495  GD/C B19W14C4AFILED 3.000 60.060 0.000 LREF 3.0950 IN.
tc37aL3) O  MSFC 495 GC/C B19W14C4AFILSD 3.000 s0.000 0.000 BREF 6.0990  IN.
XMRE €.6180  IN.
YMRF 0.0000 . IN.
ZMRP 0.0000  IN.
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CATA SET SYMBOL CONFIGURATION DESCRIFTION CIHDRL L-BFLF- R-BFLF REFERENCE INFORMATION
(C37A32) MSFC 495 B19W14C4A 3.0006 G.0o0 G.o00 SREF 15.6560 SQ.IN,
(C37AL2) MSFC 495 B1SW14C4AFILED 3.000 6U.000 o.o00 LREF 3.0950 IN,
(C37ALI) MSFC 495 B19W14C4AFILOD 3.000 90.000 0.000 BREF 6.0990 IN.
XMRFP 6.6180 IN.
YMRP 0.0000 IN.
ZMRF -D.Go00 IN.
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(C37A32) B MSFC 495 6p/C B19W14C4A 3.000 o.000 0,800 SREF 15.6560  SG.IN.
(C37AL2) MSFC 495 GB/C Bi19W24C4AFILED 3.000 . 60.000C 0.000 LREF 3.0950  IN.
(c3raL3) O MSFC 495 6L/C B19W14C4AF9LI0 3.000 90.000 0,000 BREF 6.0990 1IN,
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CATA SET SYMBOL  CONFIGURATION DESCRIFTION CIHCRL L-BFLF R-BFLF REFERENCE INFORMATION
(C37A32) 8 MSFC 495 B19W14C4A 3.000 0.000 G.000 SREF 15.6560 5Q.IN.
(C37AL2) MSFC 495 B19WISC4AFILED 3.000 60.000 G.000 LREF 3.6550 IN.
tc37aL3) )  MSFC 495 B19Wi4CAAFILIUO 3.000 90,000 0.000 BREF .6.0990 IN.
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SIDE SLIP ANGLE. BETA., DEGREES
SYMS0L CONFIGURATION CESCRIFTION ALFHA RERFLR L~-BFLF R-BFLF REFERENCE INFORMATION
EQ MSFC 495 6GL/C B19W14C4AVT 15.000° 0.600 g.0g00 0.0006. SREF 15.6560 SQ.IN.
MSFC 495 o6LC/C B19W14CAAVTFILELFORED 15.0D00 0.000 60.600 60,000 LREF 3.0950 IN,
BREF 6.0980 IN.
XMRP '6.6180 IN.
YMRFE 0.0000 IN,
ZMRP o.0000 IN.
CA 0.0035
MACH 1.299 scaLe
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SIDE SLIP ANGLE., BETA, DEGREES
CATA SET SYMBOL CONFIGURATION 'DEvSCRIFT!ON ALFHA RORFLR L~BFLF R-BFLP REFERENCE INFORMATION
(c37v3z) Q MSFC 495 GC/C B19W14C4AVT 15.000 0.000 o.000 D.008 . SREF 15,6560 SQA.IN.
(C37Y81) MSFC 495 Gb/C B19W14C4AVTFOLELFIRED 15.000 G.000 60.000 60.000 LREF 3,0950 IN,
BREF 6.0990 IN.
XMRF €.6180 IN,
YMRFE 0.0000 IN.
ZMRFP U.oo00 IN,
HACH 1.457 SCALE 0.0035
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SIDE SLIP ANGLE. BETA., DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIPTION » ALFHA RCRFLR  L-BFLP R-BFLF REFERENCE INFORMATION
(C37v32) Q MSFC 495 GB/C B19W14C4AVT 15.000 0.000 0.000 D.000 SREF 15.6560 S@.IN,
(C37YSL) MSFC 495 GC/C B19W14C4AVTFILE0FIRED 15.000 0.000 60,000 60,000 LREF 3.0950° IN.S
BREF 6.0990 IN,
XMRF . 6.6180 IN,
YMRF 0.0000 IN.
ZMRP 6.0000 IN.
MACH 1.957 SCALE 0.0035
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DIRECTIONAL BODY FLAP EFFECTS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA RCRFLR L-BFLF  R-BFLP REFERENCE INFORMATION
(C37Y32) MSFC 495 B19W14CaAVT 15.000 0.000- ©.000 0.000 SREF 15.6560  SQ.IN.
(c37vs1) MSFC 495 B19W14C4AVIFILEOFIRE0 15.000 0.000 60.G00 65.000 LREF 3.0956 IN.
BREF 6.0990  IN.
XMRP 6.6180  IN,
YMRP 0.0000  IN.
ZMRP 0.0000  IN.
SCALE 6.00 ’
MACH 35
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SIDE SLIP ANGLE. BETA., DEGREES _ ,
CATA SET SYMBOL  CONFIGURATION CESCRIPTION ALFPHA RORFLR L-BFLP R-BFLF REFERENCE INFORMATION
tcarysz) g MSFC 495 6C/C B19W14C4AVT 15.000 0.000 0,000 0.6U0  SREF 15,6560  Sa@.IN.
(C37vs1) MSFC 495 GC/C B19W14C4AVIF9LE60FIR 60 15.000 0.006 60.000 60,000 LREF 3.0950  IN.
BREF 6.0990  IN.
XMRF 6.6160  IN.
YMRF 0.8000  IN.
ZMRP 0.0000  IN.

DIRECTIONA BODY FLAP EFFECTS
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DIRECTIONAL BODY FLAP EFFECTS
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SIDE SLIP ANGLE. BETA., DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA RCRFLR  L-BFLF R-BFLF REFERENCE INFORMATION
(C37Y32) g MSFC 495 6C/C B19WI4C4AVT 15,000 0.000 0.06GG0 0.4600 SREF 15.6560 S$Q.IN,
(C37vYS1) MSFC 495 6D/C B19WI4C4AVTIFSLE0FIR60 15.000 0.000 60.000 6G.600 LREF 3.0950 IN.
: © BREF 6.0990 IN.
XMRF 6.6180 IN,
YMRF ' b.oooo IN.
ZMRF D.opDOD IN.
MACH 1.957 SCALE 0.0035

PAGE 235



DIRECTIONAL BADY FLAP EFFECTS
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA RORFLR L-BFLF R-BFLP REFERENCE INFORMATION
(c37v32) g MSFC 495 GC/C B19WI4C4AVT 15.000 0.000 0.000 D.6DG  SREF 15,6560  SQ.IN.
(c37Yss) MSFC 495 6D/C B19W14C4AVIFILEGFIRED 15.000 6.000 68.000 60.000 LREF 3.09850  IN,
: BREF 6.0990  IN.
XMRP 6.6180 1IN,
YMRF 0.0000  IN.
_ZMRF .0,0000  IN.
0.00
MACH 1.293 SCALE 33
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DIRECTIONAL BODY FLAP EFFECTS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA ORFLR  L-BFLF R-BFLF REFERENCE INFORMATION
(37v32) EQ MSFC 495 6L/C B19WI4C4AVT 15.000 0.600 G6.000 0.000 SREF 15.6560  $8.IN,
(c37vsy) MSFC 495 6C/C B19W14C4AVIFILEOFIRED 15.000 6.000 60.000 6G.000 LREF 3.0950  IN.
h . BREF 6.0990  IN.
XMRP 6.6180  IN,
YMRP 0.0000  IN.
ZMRF 0.0000  IN.
wACH 1.a57 SCALE 0.0035
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DIRECTIONAL BODY FLAP EFFECTS
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ALFHA RCRFLR L-BFLE R-BFLF REFERENCE INFORMATION
(carzy3z) Eg MSFC 495 6D/C B19W14C4AVT 15.0006 0.000 0.000 0.000 SREF 15.6560  SQ.IN.
(C37YS1) MSFC 495 GC/C B19W14C4AVTFILEOFIRED 15,000 0.000 60.000° 60,0006 LREF 3.0950 IN,
BREF 6.0990  IN,
XMRF 6.6180 IN.
YMRP 0.0000  IN.
ZMRF 0D.0000 IN.
MACH 1.957 SCALE 0.0035
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DIRECTIGNAL BODY FLAP EFFECTS
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SIOE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION CESCRIFTION ALFHA  L-BFLF R-BFLP REFERENCE INFORMATION
(c3rrss) E? MSFC 495 6C/C B19W14C4A 25.000 0.060  0.000 SREF 15.6560 .sa.IN.
(c3rysz) MSFC 495 6C/C B19W14C4AFSLEOFIRED 25,000 60.00C 60,660 LREF _3.0950 1IN,
BREF 6.0980  IN.
XMRP 6.6180  IN.
YMRF 0.0000  IN.
ZMRE 0.0000 N,
wach 2.760 SCALE 0.003s
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION ALPHA L-BFLF R-BFLF REFERENCE INFORMATION
(€37v33) Eg MSFC 495 GL/C B39W14C4A 25.000 0.c00 0.000 SREF 15,6560  S@.IN.
(c3rysz) MSFC 495 GD/C B19W14C4AFILEOFIRE0" 25.000 6G.000 60.000 LREF 3.0950  IN.
. : BREF © 6.098%0  IN,
XMRF 6.6380  IN.
. YMRF 0.0000 IN,
ZMRP 0.0000  IN.
MACH 4.959 SCALE 0.9035
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL  CONFIGURATION CESCRIFTION _ ALPHA L-BFLF R-BFLF REFERENCE INFORMATION
(C37Y33) Eg MSFC 495 GC/C Bi19W14C4A . 25.000 g.000 g.000 " SREF 15.6560 $Q.IN.
(carvysz) MSFC 495 GD/C B19W14C4AFILEOFIRED 25.000 60,000 60.0600 LREF 3.0950 IN.
- BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRF 0.oo000 IN.
. ZMRP 0.0000 IN.
MACH 2.740 SCALE 0.0035
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_DIRECTIONAL BODY FLAP EFFECTS
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SIDE SLIP ANGLE, BETA, DEGREES
SYMBOL CONFIGURATION CESCRIFTION ALFHA L-BFLF R-BFLF REFERENCE INFORMATION
8 MSFC 495 6D/C B15W14C4a 25,000  0.000 0.000 SREF 15,6560 SQ.IN,
MSFC 495 6GD/C B19W14C4AFILEOFIRED 25.000 60.008 60.600 LREF 3.095¢0 IN.
. BREF 6.0990 IN.
XMRE 6.6180 IN,
YMRFP 0.0000 IN.
ZMRF 0.0000 IN.
SCALE g.003s5
MACH 2.740 f 3
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CBL (BBOY AXIS)

.08 T T T TTETY LAPR S T L Sl 4 LA S §

-

~

- -4

S B

S -
- Q8

b e

S r

L B

9 B
.04

o -4

o -
.03 [

- -4

9 -
.02

3 -

o 4

- -
. - b
.01

L -5

- E

™
LA 1

i1t 1

T

2 |
L1 i

Lauk J0 Mn e
F I

ROLLING MOMENT COEFFICIENT,
8

™

13 1t

~.08
[ ]
°.06 s e i ' A 't 4 A A, 4 A A i A 4 . e, L —d " — i ' . L A A I A i 'l A Il 'S i 't R
-12 ~10 ~ 9 -6 - & -2 0 2 4 6 8 10 ‘32
SIDE SLIP ANGLE, BETA., DEGREES .
CATA SET SYMBOL  CONFIGURATION DESCRIFTION ALPHA L-BFLF R-BFLF ‘ REFERENCE INFORMATION
(C37v33) 53 MSFC 495 6D/C B19W14C4A ) 25,060 0.000 G.000 SREF 15.6560  SQ@.IN.
(c37vsz) MSFC 495 GC/C B19W14C4AFILEDFIRED 25.000 60.0GD 60,000 LREF 3.0950 IN,
; BREF - 6.0990 1IN,
XMRE 6.6180  IN,
YMRF 0.0000  IN,
ZMRP 0,0000  IN.
SCALE g.0035
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION : ALFHA L-BFLF R-BFLP REFERENCE INFORMATION
{C37Y33) MSFC 495 (.74 B19W14C4A 25.000 0.000 g.000 SREF_ 15.6560 SQ@.IN.,
(c3rvsz) MSFC 495  6D/C B19W14C4AFOLEGFIRED 25.000 60.000 60,000 . LREF 3.0850  IN.
: BREF 6.0990  IN,
XMRFE 6.6180 IN.
YMRF g.0000 IN.
ZMRFP 0.,0000 IN.
. SCALE 0.0035
MACH 2.740
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SET SYMBOL  CONFIGURATION CESCRIPTION ALFHA L-BFLF R-BFLP  REFERENCE INFORMATION
(Cc3ry33) 8 MSFC 485 6D/C " BIOWLACHA ’ 25,000 p.von 0,00V SREF 15,6560  SQ.IN.
tcarysz) MSFC 495 6D/C B19W14C4AFIL6OFIRED © 25,000 60,000 60,000 LREF 3.0850 IN.
BREF 6.,0990 IN,
XMRE 6.6180 IN.
YMRFP o,o0000 IN.
ZMRP 0.0000D IN.
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SIDE SLIP ANGLE. BETA, DEGREES
CATA SEY SYMBOL CONFIGURATION CESCRIFTION ALFHA L-BFLF R-BFLF REFERENCE INFORMATION
(C37Y33) g MSFC 495 ¢C/scC B19W14C4A . 25.000 0.000 G.000: SREF 15.6560 Sa.IN.
(Cc37Ys$2) MSFC 495 Ge/C B19W14C4AFOLELFIRED 25.000 €0.000 6€0.00g LREF 3.0950 IN,
. | . BREF 6€,0890 IN,
XMRE 6.6180 IN,
YMRP g.ouao IN,
. ZMRFP 0.0000 IN,
MACH 2.740 ) SCALE 0.0035
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(C37v33) 8 MSFC 495 6C/C B19W14C4A 25.000 0.066 0.000 SREF 15,6560  SQ.IN,
(c3rysa) HMSFC 495 GC/C B19W14C4AFILEGFIRED 25.000 60,000 60.000 LREF 3.0950  IN.
: BREF 6.0990 IN.
XMRF 6.6180  IN.
YMRF 0.0000  IN.
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(c37v34) Ea MSFC 495 6D/C B19W14C4A. 35.000 - 0,000 6.060 SREF 15,6560 Sa@.IN.
(C37Y53) MSFC 495 6E/C B19WI4C4AFILEOFIRED 35.000 60.006 60.000 LREF 3.0950 IN.
BREF 6.0990 IN.
XMRF 6.6180 IN.
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c37¥34) 8 MSFC 495 ¢C/C B19W14C4A 35,000 0.600 0.000
. . . SREF 15.6560  SQ.IN.
(c37vs3) MSFC 495. GD/C B19W14C4AFOLEO0FIRED 35.000 6G.006 60.000 LREF 3.0950 IN.
' BREF 6.0990 IN.
XMRP 6.6180  IN.
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(C37Y34) 8 MSFC 495 GLC/C B19W14C4A 35.000 0.000 0.000 SREF 15.6560 SQ.IN.,
(C37YS3) MSFC 495 GL/C B19W14C4AFILEUFIRED 35.000 60,000 é0b.00p LREF 3.0950 IN.
BREF 6.0990 IN.
XMRF 6.6180 IN.
YMRP g.g00p IN.
_ ZMRP 00,0000 IN.
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(cazys3) MSFC 495 ¢D/C B1SW14C4AFILEOFIRED 35.000 6€0.000 60.000 LREF 3.0950  IN.
. BREF 6.0990  IN.
XMRF 6.61280  IN.
YMRF . 0.0000  IN.
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(c3ry3as) E? MSFC 495 GD/C BLOWI4C4A ' 35.000 0.000 0.0uo SREF 15,6560 SQ.IN,
(C37YS3) MSFC 495 6L/C B19W14C4AFILEOFIRED 35.000 60.000 60,000 LREF 3.0950  IN.
BREF 6.09%0  IN.
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YMRF 0.0000  IN,
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CATA SET SYMBOL CONFIGURATION CESCRIPTION ALFHA L-BFLF R-BFLF REFERENCE INFORMATION
(c37Y34) 8 MSFC 495 6D/C B19W14C4A 35.000 0.000 0.000 SREF 15.6560  SQ.IN
tcarrss) MSFC 495 GD/C B19WI4C4AFILEOFIRE0 35,0000 60.600 60,000 LREF 3.0950  IN.
BREF 6.0990  IN,
XMRP 6.6180 IN.
YMRF 0.0000  IN.
ZMRP 0.0000 IN,
AL 0.0035
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DATA SET sSYMBOL CONFIGURATION CESCRIFTION ALFHA L-BFLF R-BFLP REFERENCE INFORMATION
(C37Y34) Q MSFC 495 GC/C B19W14C4A 35.000 0.600 0.000 SREF 15.6560 $Q.IN.
(C37vS83) MSFC 495 GC/C B19Wi4C4AFILEOFIRED 35.000 60,000 60.000 " LREF 3.0950 IN.
BREF 6.0990 IN,
XMRF 6.6180 IN.
YMRF 0.0000 IN,
ZMRP g.oo00 IN,
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CATA SET SYMBOL CONFIGURATION DESCRIFTION : ALPHA L-BFLF R-BFLF REFERENCE INFORMATION
(c37v34) g _MSFC 495 GC/C B19WL14C4A 35,000 D.0DD 0.000 SREF 15,6560  SQ.IN.
tC3rys3) MSFC 495 GD/C - B19WL14C4AF9LEOFIRED : 35.000 60,000 60.000 LREF 3.0950  IN.
. . i BREF 6€.0990  IN.
XMRF 6.6180  IN.
YMRP 0.0000  IN,
ZMRP 0.0000  IN,
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PAGE 276



DIRECTIONAL BODY FLAP EFFECTS
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CATA SET SYMBOL CONFIGURATION CESCRIFTION ALPHA L-BFLF R-BFLP REFERENCE INFORMATION
(C377v34) 8 MSFC 495 GC/C B19wWi4C4A 35.06G0 0.000 0.000 SREF 15.6560 SA.IN.
(C377Y83) MSFC 495 GC/C Bi19W14C4AF9LE60FIREG 35.000 60,000 €0.000 LREF 3.0950 IN,
. . BREF 6.09940 ° IN.
XMRP 6.618D IN,
YMRP 0.0000 IN.
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MACH 2.740 ) SCALE 0.0035
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{C37v34) Eg MSFC 495 6D/C B819W14C4A 35.000 0.000 g.000 - SREF 15.6560 S@.IN.
(C37vs3) MSFC 495 GD/C B19Wi14C4AFILE6OFIRE0 : 35.000 60.000 60,000 LREF 3.095¢0 IN.
. 8REF 6.0990 IN,
XMRFP 6.6180 IN.
YMRP o.0000 IN,
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CONFIGURATION CESCRIFTION ALPHA RORFLR L-BFLF R-BFLF REFERENCE INFORMATION
MSFC 495 GC/C B19W14C4AVY .15.000 0.000 0.000  0.000 SREF 15.6560D SQ.IN.
MSFC. 495 6C/C B19Wi4C4AV13 15,080 50.000 0.000 0.000 LREF 3.0950 IN,
O MSFC 495 o6E/C B19W14C4AVIIFILEGFIREO 15.000 50.000 60.000 60.000 BREF .6.0990 In.
XMRP 6.6180 IN,
YMRP G.,o0000 IN.
ZMRF g.ggug IN,
L .
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. DIRECTIONAL EFFECTS OF RUDDER FLARE PLUS BODY FLAPS
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DATA SET.SYMSOL ‘CONFIGURATION CESCRIPTION ) ALPHA RCRFLR L-BFLP R-BFLP. REFERENCE INFORMATION
{E3rysz) 8 MSFC 495 Gp/C B19WI4C4AVT 15,000 0,000 0,000 0,000 SREF 15.6560 SQ.IN,
(C37YR2) MSFC 495 G0/C Bi9WI4CAAVLS 15,000 So,000 0.000 0.000 LREF 3.0950 N,
{C37Y8R) . O MSFC 495 6p/C B19W14C4AVIIFHLEUFIRED 15,000 50.000 60,000 60,000 BREF 6.0990 IN.
. : XMRP 6.6180 IN,
YMRP ‘0.0000 IN.
ZMRP o.g00U IN,
0.0038
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DIRECTIONAL EFFECTS OF RUDDER FLARE PLUS BODY FLAPS
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(E37Y32) g MSFC 495 GD/C B19W14C4AVT 15.000 0.000 0.000 0.000 SREF 15,6560  SG.IN.
(C37YR2) MSFC 495 GC/C B19WI4CIAVLS 15,000 50.000 0.000 0,000 LREF 3.0958 IN.
tcarzrsey ) MSFC 495 6C/cC BI9WI4CAAVI3FILE6GFIRED 15.000 50.000 60.000 60.0060 BREF 6.0990 N,
XMRFP 6.6880 IN.
YMRF 0.0000 IN,
ZMRFP g.0000 IN,
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DIRECTIONAL EFFECTS OF RUDDER FLARE PLUS BADY FLAPS.
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, SIDE SLIP ANGLE. BETA, DEGREES:
CATA SET SYMBOL  CONFIGURATION DESCRIFTION ALFHA RDRFLR L-BFLF R-BFLF REFERENCE INFORMATION
(E37Y32) 8 MSFC 495 GD/C B19W14C4AVT 15,000 0.008 G.000 0.006 SREF 15.6560  S@.IN. -
(c3rvRa) MSFC 495 GD/C B19W14C4AVLS 15.008 50.000 a.000 G.0G6G LREF 3.0950 1IN,
te3rrsk) )  MSFC 495 GL/C B19W14C4AVI3IFOLEOFIRED 15.000 50.000 60.000 60.000 BREF 6.0990  IN.
) XMRF 6.6180  IN.
YMRF 0.060D  IN.
ZMRE 0.0000  IN.
SCALE 0.06035
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DIRECTIONAL EFFECTS OF RUDDER FLARE PLUS BODY FLAPS
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SYMBOL  ALPHA FARAMETRIC VALUES

Eg 6,500 MACH 1,306 RCRFLR a.000
15,065 L-BFLF 0,000 R-BFLF 0,600

< 25.000

O 35.000

CATA HIST. COLE *EXAL

MSFC 485 " GD/C B19W14C4AV7

WING DIHEDRAL ANGLE. DIHDRL., DEGREES

SREF
LREF
BREF
XMRP
YMRPF
ZMRFP
SCALE

(T37y313) 05 SEP 71

15.65640
L0950
L0990
L6180
45,0009
L0600
L0035

S oL

So

PAGE

REFERENCE INFORMATION

Sa.
IN.
IN.
IN.
IN.
IN.

304

-.CMD LABND SN it o L T T T 7 T 2 T r T L2 LA vV 57T YT T LR SINE B 1 LA B G LR AN AL AN
L 4
b -
- 4
g 1
~.D38
- -4
s o
.
r 4
-.030
L b .
[} X +
24
AD r -
Lt | 4
m
~.025
[ad L
o E
a r -
> [ i
O —ebeo
~ r -
(] | 4
. 4
[ S
Ll 3 t e A e
>
—  -,015
o L
<
-~ +
— |
x !
w .
Q -o10 % _#*
w ! . : 4
Q d -1
m L -
[
w - J
4 T.005
< b -4
[+ 4 L B
!
— 3 <
< | -
-
.6o0
[ ]
L 4
005 'l A A 4 - A F i 'l . | 4 A A . L rl F S A A . | A 'l Il 1 .4 1. V- N i y - L i i A S| y— A i ' 1
* D 1 2 3 4 5 6 7 8 9 10 11 12

IN.



- DIHEDRAL EFFECTS ON SIDESLIP DERIVATIVES

-.040 TV T 7Y 7T T r T T 1Y Ty LANE AN 2 T
L -
! 4
L -y
-.035
r -4
l 4
| 4
. -.080
L 3 7
14) L e
js.4
L) b N
L 1 A
a
-,028
o N
o [
a. { 7
) 2
>
-.020
o ! 1
= | -
. L 1
%] S -1
>
— -.018
b p -
N » y
— | 4
o | N
ul
0 -, o0 —ﬁ__
w 4
O | 4
x ] J
(]
L 1 -
_y ~--0os
é 4
5
L .
- -
< ! 4
_
.000
.uas i L. L A - L 'Y i L. L " . 'l —t A i i i i L F's 'l i 1 " S | i 4 I Iy i bondo 1 3 N} 1. i 1 A A,
o 1 2 3 4 5 6 7 8 9 10 1i 12
WING DIHEDRAL ANGLE, DIHDRL., DEGREES
SYMBOL  ALPHA FARAMETRIC VALUES REFERENCE INFORMATION
6,000 MACH 1.457 RCRFLR 9,006 SREF 15,6560 SR.IN.
15.000 L-BFLF 0,002 R-BFLP 5,000 LREF 3.095G IN,
s BREF §,0090 IN.
QO 25,000 XMRF 6,6280 IN.
i 35,000 YMRF g.090460 IN.
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