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RESULTT OF TESTS OF 0.010- AND 0.015-SCALE MODELS
OF SPACE SHUT'TLF ORBITER CONFIGURATIONS 3 and 3A IN THE

AMES RESEARCH CENTER 3.5-FOOT HYPERSONIC WIND TUNNEL (0A23)

By
T. J. Dziubala and M. D. Milam, Rockwell International
J. W. Cleary and J. A. Mellenthin, NASA/Ames

ABSTRACT

Tests were conducted on a 0.010-scale model of the Configuration 3
and a 0.015-scale model of the Conufiguration 3A Space Shuttle Vehicle
orbiter in the Ames Research Center 3.5-Foot Hypersonic Wind Tunnel.

Longitudinal and lateral-directional stability and control cheracter-
istics were evaluated at Mach numbers of 5.3, 7.3 and 10.3 at angles of
attack up to 50 degrees with B = O degrees and, for a few cases, B = §

degrees. Six-component force data, fuselage base pressures and shadow-

graph patterns were recorded.
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% spred off sound; m/sec, Ft/sec
g Op cp precaure cocff'icient; (pl - pm)/q
‘ M MACH Mieh number; V/a
!
B P prescure; N/mo, por
%L ) Q(NsM) dynomic prescure; i/7pV7, N/m’, psf
& Q(PsF)
g .
% . RN/L RN/L unit Reynolds number; p-r m, per ft
%V ' v velocity; m/sec, ft/sec
fi ALPHA angle of uttack, degrees
BETA angle of sideslip, degrees

angle of yqw, degrees

PHI angle of roll, deprees

s ST
VW 8 € W R
o
b

<
-

mass density: kg/m?, slugs/ft

Reference & C.G. Definitions

Ab base sren; m<, £t¢
b BREF wing span or reference span; m, ft
Cotle center of' pravity
lkHF LR reference length or wing mean
e serodynamic chord; m, ft
R OREF wing nren or reference sres; m;. £t=
MRP moment reference point
Xeo KXMRP moment reference point on X axis
YMRT moment reference point on Y exis
: ZCG ZMRP moment reference point on 2 axis
SUBSCRIPTS
{ b base
: 1 lceal
] static conditions
1~ t totsl conditions
Q., © free stream
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SYMBOL SYMBOL
«': N
UA
Uy Y
'\'U AR
(‘A v Ak
Cpe CIM
Uy CYN
C l CBL
CL CL
Cp b
CDb CDB
C ChF
Dp
CY Y
m CIM
o CLN
k‘l CCL
L/D L/D

NOMFLCLATURE (Continued)
Body-Axis_System

DEFINITION

normal-Uoree coefficient; EQEEE}EESEEE
q

axi1-tore ~oefficient; 25&2&522523
1

‘ide-yoree corffizient; Side force

0

- . e f ]
b -foree coefficient; Qrse fores
q

o

-1,(Pp - Peo)/asS

fervboay ixisl force coefficient, Cy - Cp

pitching-moment coefficient; Pitching moment
qS[REp

¥y wing-moment coefficient; Xgﬂiﬂﬂgggﬂiﬂi
q

rolling-moment coefticient; rollingbmoment
q

Stability-Axis Syctem

1ift coeff{icicnt; ure
05

dray cocrticient; drag
qS8

bnse-drup coelfflcient; 955352535
q

forebody drap coefficlernt: C~ - C’Db

. . . id £
cide-force coufficient; ;Eﬁi%#E!Ei

iz
pitching-moment coefficient; Eitehirg moment
as/rEr
yiwing-moment corfficient; ¥BWing moment
qSb
rolling-momrnt coetticient; rolling moment
qSb
lift-to-druy rutlo; Cp/Cp
8 RiEPRODUC Loy o Tl

QRIGINA!L PAGE IS P




i
M
t
R
&
h)
o

3
i
3

LN 4

-

NOMENCLATURE (Continued)

ADDITIONS O STANDARD LIST

pitching moment coefficient about forward center
of gravity location.

pitching moment coefficient about aft center of

OMS pod base ares, ft.2
. . 2
sting cavity area, ft.
unadjusted balance output axial-force coefficient.
base pressure coefficient at station i.

reference body length, inches.

longitudinal center of pressure location, fraction
incremental normal force coefficient, algebraic

difference of two runs.

incremental axial force coefficient, algeb.aic
difference of two runs.

incremental base axial force coefficient, algebraic
difference of two runs

incremental forebody axial force coefficient,
algebraic difference of two ruas.

incremental 1ift coefficient, algebraic difference

incremental drag coefficient, algebraic difference

PLOT

SYMBOL SYMBOL DEFINTTION
Cmfwd CLMFWD
Cmaft CLMAFT

gravity location.
ABM
Asc
CAu CA
Cpbi
2B
Xcp/2B XCP/L

of body length
ACy DCN
ACA DCA
ACAB DCAB
ACAF DCAF
ACq, NCL

of two runs.
4Cp DCD

of two runs.
ACDF DCDF

incremental forebody drag cozfficient; algebraic
difference of two runs.



NUMENCLATURE (Continued)

ADDIT1 .4S TOD STACARD LiST

incrrmental pitching moment coefficiert abou:
forward C.G., algebraic difference of two runs.

incremental pitching moment coefficient about
aft C.G., algebraic difference of two runs.

side force coefficient derivative with resrect to
beta. Algebraic difference of the side force coef-
ficient of two runs divided by the algebraic dif-
ference of t :e side slip angle of the runs; per

yawing moment coeificient derivative with respect
to beta. Algebraic difference of the yawing moment
coefficient of two runs divided by the algebraic
difference of the side slip angle of the runs;

body axis system; per degree.

rolling moment coefficient derivative with respect
to beta. Algebraic “ifference of rolling moment
coefficient of two runs divided by algebraic dif-
ference of side slip angle of the runs; body axis
system; per degree.

side force coefficient derivative with respect to
total aileron deflection. Algebraic difference of
the side force coefficients of two runs divided by
the algebraic difference of the total aileron
deflection angle of the ruus; per degree.

yawing moment coefficient derivative with respect

to total aileron deflection. Algebraic difference
of the yawing moment coefficient of two runs divided
by the algebraic difference of the total aileron
deflection angle of the runs; body axis system; per

rolling moment coefficient derivative with respect

PLOT
SYMBOL SYMBOL DEFINITION
ACmen DCMFWD
A?mAP“‘ DCMAFT
L
CYB DCY/DB
degreec.
C,, . DCYNDB
Cq DCBLDB
B
CYG DCY/DA
a
C“6a DCYNDA
degree.
026 DCBLDA
a

to total aileron deflection. Algebraic difference

of the rolling moment coefficient of two runs di-
vided by the algebraic difference of the total aile-
ron deflection angle of the runs; body axis system;
per degree.

10
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PLOT
SYMBOL  SYMBOL
Cy DCY/DR

61‘
DCYNDR

ng r
Cy DCBLDR

61‘

Spp BDFLAP
8y RUDDER
8sp SPDBRK

Sey,

Seq

8e ELEVON

NOMENCLATURE (Continued)

ADDITIONS TO S.UANDARD LIST

DEFINITION

side force coefficient derivative with respect to
rudder deflection. Algebraic difference of the side
force coefficient of two runs divided by the alge-
braic difference of the rudder deflection angle of
the runs; body axis system; per degree.

yawing moment coefficient derivative with respect
to rudder deflection. Algebraic difference of the
yawing moment coefficient of two runs divided by
the algebraic difference of the rudder deflection
angle of the runs; body axis system; per degree.

roiling moment coefficient derivative with respect
to rudder deflection. Algebraic difference of the
rolling moment coefficient of two runs divided by
the algebraic difference of the rudder deflection
angle of the runs; body axis system; per degree.

body flap deflection angle, positive deflection
trailing edge down; degrees.

rudder dz=flection angle, positive deflection
trailing edge left; degrees.

split rudder deflection angle, left split rudder
trailing edge left and right rudder trailing edge

right, 8gg = (6rL + drR)/z, positive deflection;
degrees.

left elavon surface deflection angle, positive
deflection trailing edge down; degrees

right elevon surface deflection angle, positive
deflection trailing edge down, degrees.

surface deflection angle, positive deflection
trailing edge down, degrees (GeL + GeR)/Q.

11
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SYMBOL ~ SYMBOL
8 AILRON
a. DA

ASq DE
ASpp DBF

NOMENCLATURE (Concluded) hld

ADDITIONS TO STANDARD LIST

DEFINITION

aileron deflection angle, positive deflection
trailing edge down; degrees (5eL - éeR)/2.

incremental aileron deflection angle, algebraic
difference of two runs; degrees.

incremental elevon deflection angle, algebraic
difference of two runs; degrees.

incremental body flap deflection angle, algebraic
difference of two runs; degrees.
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INTRODUCTION

This document presents the results of tesiz ccoriucted on 2,0iC-

and 0.015-scale models of the Space Shuttle Vehicle (SSV) orbiter re-

presenting Configurations 3 and 3A, respectively. Elevon and body flap

effeciiveness were determined for both models; aileron, speed brake and

rudder eftectiveness as well as the contributions due to model components

wvere also evaluated for the smaller model.

The tests were performed in the Ames Research Center (ARC) 3.5-F

iiypersonic Wind Tunnel (HWT) at M = 5.3, 7.3 and 10.3 as Ames tes: rurber

3.5-168. The smaller model (Model 32-0) was tested at angles of attack up

to 50 degrees whereas the larger model (Mcdel 49-0) was limited to 4O degrees

due to tunnel blockage considerations. Most data were acquired at B = 0

degrees, with a few runs being made at 8 = 5 degrees.

Six-component force balance data, fuselage base pressure and shadow-

graph data were recorded for both models. Temperatures were measured on

the small model in the fuselage nose ancd on the underside of the balance

block in the vicinity of the wing-attachment bolts.

Twenty-{ive runs were made on the large model and thirty-seven runs

on the small model during the period July 19 to 31, 1973.

13
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CONFIGURATIONS INVESTIGATED

The test articles were 0.010- and 0.015-scale force molels o *he
Space Shuttle Vehicle (SSV) orbiter Configurstions 3 and 34, respectively.

The models were built by Rockwell International and identified as 32-0

(0.M0-scale) and 49-0 (0.015-scale). The 0.01%-scale model was cca -

structed of Armco 17-b stainless steel with the following removable com-

ponents:  wing, vertical tail, canopy orbital maneuvering subsystem-

reaction control subsystem (OMS-RCS) pods, and body flap. The fuselage

of the 0.010-scale model was constructed of TOTS T-6 aluminum and the

wing wa: constructed of stuinless steel. The 0.010-scale model had the

same removable components as the 0.015-scale model. The wing was capable

of elevon deflections of O, *5 degrees, 10 degrees, =15 degrees, 20
degrees, -25 degrees, -30 degrees, -35 degrees, and -L0 degrees. The

body flap could be set at deflections of O degree, +13.75 degrees, and

-14.25 degrees. Rudder and speedbrake deflections are shown below:

Speedbrake Settings Available Rudder Deflections

54,92° 6, = o°, -10°, -20°

SsB

8sp 8l.92° 6. = 0°, -10°

1k
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The following nomenclature has been used to designate model

: components:
E Component Definition
é ! 319 Basic fuselage of the SSV orbiter Configuration 3(VL70-000139B)
5 ’ Boq Basic fuselage of the Rockwell International SSV orbiter

o Configuration 3A (VLT0-0001L47B)

C Basic Configuration 3A canopy built to drawing lines

7 VL70-000139B
3 E:?3 Elevons on the basic W107 wing (VLTO-000139B)
; FS Basic Configuration 3A body flap (VL7T0-000139B)
i Mh Basic Configuration 3A OMS-RCS pods (VL70-0001L5) including
3 NB OMS engine nozzles
3 N8 Basic OMS nozzle of Configuration 2A (VL70-008306 and
; VL70-000089B)
E‘ 01393 B19 CT E23 FS Mh Né RS V7 wlO'T
g °1h7B s C7 EE3 FE NB Rs v% will
: RS Basic Configuration 3A rudder (VL70-O00139B)
% v& Basic Configuration 3A vertical tail (VL70-000139B)
t w107 Basic Configuration 3 wing (VL70-O00139B)
; L Basic configuration 3A wing (VLT0-000147B)
E The Configuration 3 and 3A baseline is shown in Figure 2a and model
| nomenclature 1s illustrated in Figure 2b. Two sets of dimensional data

sheets follow: the first is for the 0.010-scale model and the second is

g for the 0.015-scale model.

‘ ([\ )
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TEST FACILITY DESCRIPTION
The NASA-Ames 1,5-Foot Hypersonic Wino ‘Tunn<li 15 =2 closed-ciroulz,
blowdown-type tunnel c .pable of operating at nominul Mach rumbers of 5, 7,

and 10 at pressures to 1800 psia and temperaturcs to LOO®R for run time

to four minutes. The major components of the facility include a gss storz:z=

system where the test gas 1s stored at 3000 psi, a storage heater filled
with aluminum-oxide pebbles capable of heating the tect gas to 3hOO°R,
axisymmetric contoured noz:les with exit dismeterc of U2 inches for sener-

ating the desired Mach number, and a 900,000 £4.3 vacuum storage system

which operates to pres.cures of 0.3 psia. The test section itself is an

open-jet type encloscd within a chamber approximately 12-feet in diameter
and 40-feet in length, arranged transversally to the flow direction.
A model support system is provided that can pitch models through an

angle-of-attack range of -"0 to +18 degrees, in a vertical plane, about

a fixed point of rotation on the tunnel centerline. This rotation point

is adjustable from 1 to 5 feet from the nozzle exit plane. The model

normally 15 out of the test stream (strut centerline 37-inches from tunnel

centerline) until the tunnel test conditions ure established after which :

it is inserted. Insertion time is adjustuble to »ns little as 1/2 second

and models may be inserted at any strut angle.

A high-speed, analog-to-digital data acquisition system is used to

record test data on magnetic tape. The present sy :tem is ejulpped to mes-

i =

sure and record the outputs from 80 transduc=r: in addition to £0 channcls

of tunnel parameters.

16
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TEST PROCEDURE

#oae
.

The models were sting mounted from the smaller of the two available
model support struts in the ARC 3.5-Foot Hypersonic Wind Tunnel. The
same Task Corporation MK IID internal strain gauge balance used in tests
0A11B and OA58 was supplied by ARC to measure the six-component loads
acting on the 0.015-scale mcdel. A Task Corporation MK XIVA balance was
supplied by ARC for use with the 0.010-scale model. Thermally insulating
glass/silicon sleeves were used with both balances.

Rockwell sting W-1101-S, mounted 3.5 inches below tunnel centerline,
was used for bocth models. This sting is provided with interchangeable

i bent adaptors just behind the balance socket which enable high angles of

attack and sideslip angles of 0° and 5° to be achieved. Adaptors with

; 20°, 30° and L0° bend angles were used in this test.
u Five one-sixteenth-inch ID stainless steel tubes were routed exter-

nally along the sting to sense pressures at the base of the models at

points shown in Figure 2c¢. The pressures were measured by individual
0-to5 psia cells located in the model support strut.

Runs were normally made by pitching the model from the maximum
positive angle of attack to the lowest angle in order to minimize tunnel
blockage at the higher vacuum sphere pressures near the end of a run.

Run 7 was made by pitching in the reverse direction and run 22 was made
by pitching up and then pitching down to determine if there was any aero-

dynamic hysteresis.

i"'\‘ 17




DATA FEDUCTION

Standard ARC methods were used to compute coefficient ders, leii-

dynamic ccoefficients are presented in body axes and stability azes siz<ers,
Axinl-force and drag coefficients und the ratio of lift to drag are rre-

sented with and withou! adjustments of the fuselage base pressure to free

stream s*atic pressure,

Base pressure coelficients were compuated by:

whers 1 = 1 throwh 5,

Base axial-force coefficients were computed by:

Note: Except for the following

. 5 conditions:
CA‘b - i§1 CPb RB6001, M=5, CPB1 & CPB2
S i RB6002, M=5, CPB2

RB6030, M=5, CPB2

RB6031, M=5, CPB2
where A = fuselage bas> ares, £t2 31, M5

total base area of two OMS pods, ft2

o

2

g

sting cavity base area, ft

. \ 2
wing reference area, ft

o2}

Forebody axial-force coefficients were computed by:

S
[}
o]
@
«
i

A unadjusted axial~force coefficient

18



1. DATA RCDUCTION { Continued)
A Y

Center-of-pressure location was computed in percent of boiyr lex

_ C &
XCPAtB = [ *ee - = I

Cy

where XCG = center-of-gravity location aft of model nose, inches

L5

reference body length, inches

Lift-to-drag ratios based on C, and C, were computed by:

b o

P . Bt

N et -

A » st

N

Au Af
2 : -
; Using C,, L/D (cL/cD)
e
1 Using C, 'L/Df = (CL/CD)f
- f
: n2ference Dimensions and Constants
Value
Symbol  Definition 0.015-Gcale 0.010-Scale
A, Net fuselage base
3 area nommel to
balance axis:
~
\ M, on, Fg on 0.045 £t° 0.020 £t°
ﬁ M, on, Fg off 0.048 £t° 0.021 £t°
¥ ,-) 2
A M, off, F_ on 0,047 £t° 0.021 ft
4 5 2 2
Mh off, F5 off 0.050 ft 0.022 ft
AB Base area of two 0.019 ft2 0.008 fte
M OMS pods
. 2 2
Age Sting cavity basc arca 0.034 rt 2.015 f1
b Span, wing 14,050 in 9.367 in
. XCG *Ref C.G. 12.577 in 8.385 in
Zoa Ref C.C. FRL(7=6.,00in) FRL (Z=L.00in)
C bal X Center, balance 16.63 in 10.670 in

*longitudinal distance, orbiter nose to moment reference cenier
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DATA REDUCTION (Concluded)

MAC, wing 7.122 in L, 7Lt
Ref boedy length 19.35 in 12.9C:z
2
Ref wing ares 0.605 ft 2,208
20
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TABLE I.

Y a. 0139B Model

¢ —

. TEST ! oa23_ (3.5-168) IDATE ¢ guyy, 1973
Y TEST CONDITIONS

REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE
% MACH NUMBER (per umt length) (pounds/sq. inch) (degrees Fahrenheit)
5.3 1.35 x 106 2.57 . T

7.3 2.50 x 106 3.68 ’ 740

10.3 1.74 x 10 2,29 1540

% 10.3 * 1.0 x 100 1.27 1540

E BALANCE UTIL:ZED: Task MK XIVA 1.0-inch Dia.

5\ CAPACITY: ACCURACY: COLEEICIENT

§ NF 800 1b. 1/2%

¢

{ SF .40 1b, —Ller —_—

i aF  _100 1b. 1/2% )

§ 600 in.-1b 1/2%

5 pw 1000 in.-lb. _ires

§ 250 in.=1b. 1/2%

}g yw 660 in.~1b. 1/2%

COMMENTS: This balance was used with the 0.010-scale 0,308 model.,

ﬂ ) * Run 64 only.

§.

gg

3

&
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TABLE I. - Concluded.

b. 0147B Model

COMMENTS: This balance was used with the 0.01l5-scale

TEST ¢ 0423 (3.5-168) DATE ¢ July, 1973
TEST CONDITIONS
. REYNOL NS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE
MACH NUMBER (per umit length) (Pounds/'sg. inch) (degrees Fahrenheit)
5.3 1.35 x 100 2.57 740 )
7.3 2.50 x 100 3.68 740
1.3 1.74 x 100 2.29 1540
BALANCE UTILIZED: Task MK IID 1.5-in. Dia,
CAPACITY: ACCURACY: e EIEnT
NF 1000 1b. 1[22
SF 500 1b. 1/2%
AF 300 1b. 1/2%
- 3000 in.-1b. 1/2%
M 1250 in.~lb, 1/2%

0y 7o model.

et i
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TABLE II.

——— - > —
W V7 P 7","J' I v . - & - -
TEST : i S (A4 10 /7€ DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 7-24-- 77
DATA SET CONFIGURATION SCHD.JCONTRO* DEFLECTION %?.— MACH NUMBERS ({ OR ALTERNATE INDEPENDENT YARIABLE )
IDENTIFIER alglAdoer! Ss]| < lrungd S.21722 /6.2
TAZBéfm (478 r~d. a0 VL7lo) o A 24 o 1n vz | 7
' T Idsle i TV LT 7 |z '
&% i l 2 | v | &~
Zi8 i fe) ilal i 2 7 &7
! ~ L I el e N i
1 1 1 —
= | HIEDI NIRRT
I . ki I R
a ; -1 21 O ' 7. -
. i i ! i - m
7 . il lo R A “
: p )
+ é } : O /278 - - g
V¥ 1 Vvl lend 1 REE
"
p ]
KBL- -~/ %t 00 =2 | lelc |o z2]o e
T/ iolsd T T o
[y _ | C o NN M)
S Y yIv | /ctme ' -
Pﬁ‘v 298 Mci zz-ofblol/ohzrlsu] 2 &
—f | L Baclisis ~ 57
v, Y Y1y }-q0l o 134 .
7,_5
5’5" é:_/zl e |4ﬂ|/| ol l_ﬁé . EZi | ‘ﬁ Iﬁ’é : m o IALPLB I
COEFFICENTS 1 AR, (1) AR (2) ND\
a or 8 H 2° 45 d0° /4764—‘ Vﬁ »'ﬁ;_, S SCALE )
SCHEDULES _&_& Yo S/° a) S
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TABLE II. (Continued)

] ez o E . .. ,
VEST: . & 7w 2= o d DATA SET/RUN NUMBER COLLATION SUMMARY DATE : :
OATA SET co . SCHD. JCONTROL DEFLECTI‘ON NO. MACH NUMBERS { OR ALTERNATE INJDEPENDENT VAFIABLE ) -
!DENTIF!ER NFIGURATION po ﬁ Li 2 ég{%}gi R?J: z_‘f' :/‘ 7 ‘— [f‘ '.,’
Cpal JZTE ot 220 {E o 140 -mgLN o -z 354
72 R =BT T Y
<. -0 -~ P Xy
A:‘ C_(') - " .\." s‘ _‘}._ O
(/_ {(\ -7 .
z2 /N 1
o /:: 4 /! m
"4 v B “
— - 12
- " >t ¢ i *r YA EE 1 $
- — i
26 HAlo P4 d-re -4 _]é
74 | kol s A '#.
_ 2 A :
¢ Y t v 5 47
CTlE s G vy 4 “/' E — SStao 4
14 &z M T 1t} —| 47
S| &y tiv | —[—1—|— 4y
R Vo2 A 13 [ K - B e %
Lik? B ) C b .ZS :»\: \. !
. i}l ! :
] . \ { + ‘ (3.7 ! g
2% 43 9 $S 61 %4 75 76
w&“ldé aa o 148 Lk I}>n et (’PZ sl e KV, l‘;ig A Iﬂ‘“agu| A l ‘|.‘|"'d:|h. l-h
[ aoms  Zioid <7¢/g Lyt MR 5
: ,7‘ 762!/}-/3(4/\/ A -V, / 7 A s erp I-ﬂ

T
. SCHEDULES Vol /(.. ra 2
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TABIE II. (Concluded)

TEST : OHEZ(ANS =270 %,

DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 7-24-72

DATA SET COLFIGURATION SCHO. [ CONTROL DEFLECTION “00'- MACH NUMBERS ( OR ALTERNATE INOEPENDENT VARIABLE )
IDENTIFIER als | Floce [P Jrunsdss. 2 | 7.0 /0.2
ELo3¢ /8 mo0 22-0 |Blo |'Y|i3HsS] o &2
1 37 AT [ Padpaes| | &
3% w 1 [z i ot

62

SYIAWNN NNY 1531

CY 2F s o COEFFICENTS ) \DVAR (1) IDVAR (21 NOV]
a orR B8 A AR Chap8 =Lz yl 25 KMy NoRgVgWiy (0. 717 00 s o \
) . g >y » L A ;
s WAL LA (N, — () 9 CrErg FEllg A AV lyy 100 2y T I
-
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JAcL. 5T, - "ODEJ, COYPONENT DESCRTPTIOnC

Dimensional Dwta for the 3. 010-Scale Model

Model Component: Body (319)

General Deoscrintinn: Configuration 3.2 lightweight orbiter fusclage

Model scale = 0.010  ~ Model Drawing No. §5-A00062

Drawing Number: VL70-000139B .

Dimensions: Full-Scale Modecl Scale
Length - in, 1290.3 12,903
Max wicth - in, (at X, = 267.6 2.676

1528.3 in.) _—
Max depth ~ in, (at Xg = __244.5 2.445
. 1480.52 in.)
¥Finecacss ratio . 4.846 4,846
Arca ~ ft8
Max creoss-sectional {(at 386.67 _.9;.9?_8___67
Xo = 1480.52 in.) — )
Flanforin i _
Wetted -
Base

*Fineness ratio is the fuselage length divided by the

equivalent diameter
for the maximum cross-sectional area.

26
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TA3LL III. - Continued.

Modcl Component:  39dy (B 2)

-l

Generai Description: Fuselage, configuration 3A lightweight orbiter

Note: Identical to B17 excent forcboay

Model scale = 0,015

Drawing Number: _ VL70-000139B

Dimensicns: _Full-Scale_ Model Scale
Length ~ in. 1290. 3 . ____&_35450
Max width ~ in, _267.¢ 4,0140
Max dcpth ~ in, : _244.5 3.66750
Finencss ratio . 4,840 4,8460)
Area - ft2

Max crouse-sectional _386.67 0.08700
Planform . L —
Wettced

Base

27




TABLE I1I, - Continued.

Model Component:  C2ROPY (C7)

General Description: Configuration3A lightweight orbiter canopy

Model scale = 0.010 Model Drawing No. SS-A00062

Drawing Number: VL70-000i39B *
Dimensions: Full-Scale Model Scale
Length ~ in, SX°=433 in. to 237 2.370 '
Xo = 670 in. ; -

Max width ~ in,
Max depth ~ in,
Fineness ratio
Arca ~ ft2
Marx cross-scctional
Planform
Wetted

Base

28
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TABLE III, - Continued.

- MODEL COMPONENT:  Canopy - C7

4
g

GENERAL DESCRIPTION: Configuretion 3 per Rockwell Lines VL70-000139

Modol Scale = .015

DRAWING NUMBER YL70-000139

DIMENSION: FULL SCALE MODEL SCALE

Length (Xo = 433 to X, = 670) - in. FS 237
Mox Width

3.5550

Mox Depth (Zo =  to 2, = 501) - in FS
Fineness Kotio

Areo
Max Cross~Sectional - ——
Plonform :
. Wetted
E

Base

PPN < I L

29
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TABLE III. - Continued.

Model Component: Elevon (E23) 1
General Cescription: _ Configuration 3Aalightweight orbiter elevons
Data for 1 of 2 sides
Model scale = 0.010 ~ Model Drawing ™o. S5-A00109
Drawing Number: ___V1.70-000139B
Dimensions: Full-Scale Model Scale
Arca - £t 205. 52 0.02055
Span (equivalent) ~in, 353.34 3.5334
Inbd cquivalent chord ~ in, 114.78 ~  1,1478
Outbd equivalent chord ~ in, 55.00 0.550
Ratio movable surface chord/
total surface chord
At inbd equiv chord 0.208 0.208 i
At outbd equiv chord . 0.400 0.400
Sweepback angles ~ deg
Leading edge 0.00 0.00 .
Trailing edgc ~10.24 -10.24
Hinge linc 90,00 _ 0.00
Area momert (normal to hinge line) ~ft3 1548. 07 0.00155
|
|
!
30




TABLE III. - Continued

Mode! Component: Elevon (Ep3)

General Description: _Eolevons for wing W) o7
(Data for ! of 2 sides)

Model scale = 0,015
Drawing Number: VL70-000139B

Dimensions: Full-Scale Mode] Scale
Area - i 205. 52 0.04624
Span (equivalent) ~in, ~ 353,34 5.30010
Inbd cquivalent chord ~ in, - : 114,78 l.'72170
Outbd equivalent chord ~ in, 55,00 G.8250 _

Ratio movable surface chord/
total surface chord

At inbd equiv chord 0.208 0. 208
At outbd equiv chord . 0. 400 0.400
Sweepback angles ~ deg
Leading edge ____0.00 0.¢C0
Trailing edge . -10.24 = ~10.24 _
Hingc line ’ 0.00 0.00
Arca moment (aormal to hinge Jine) ~ £t 1548, 07 0.00522
. 31
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TABLE III. - Continued.

Model Componcnt: Body flap (Fg)

Guneral Description: Configuration 3Alightweight orbiter body flap

Model scale = 0.010 Model Drawing No. SS-A00062
Drawing Number: VL70-000139B .
Dimensions: Full-Scale Modcl Scale
Length ~ iu, 84.70 0.8470
Max width - in, 267.6 ' 2.6760

Max depth ~ in,

Fineness ratio

— = . i et .

Arca ~ fi%
Max cross-sectioual o
Planforin _142,.5195 0.01425195 -
Wetted L
Base __38.0958 0.00380958
32
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TABLE III. - Continued.

MODEL COMPONENT:  F5 Body Flap

. o+ e e 2

GENERAL DESCRIPTION: 3 Configuration per Rockwell Lines VL70-000139

4

- Scale Model = ,015
DRAWING NUMBER VL70-000139
DIMENSION: . FULL SCALE MODEL SCALE
Lengtt. - in 84.70 1.2705
M 'Mdﬂ\" in %7:6 ‘ 001‘0
Ma.. Depth '
Finsness Ratio -
Area - Ft2 .
Max Cross-Sectional —
Plonform ’ 142.5 0.03207
Wetted
Bote 38.0958 0.00857
’
) 33
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TABLE III. - Continued.

Morlcl Component: OMS pod (Mg)

le..ral Description: _Configuration 3A lightweight orbiter orbital

—__Inaneuvering subsystem pod

Model scale = 9.010

Modei Drawing No. $5-A00062

Drawing Number: VL70-0001298 .
Dimensions: _Full-Scale
Length - in, _346.0
Max width ~ in, _108.0
Max depth ~ in, _113.0
Fineness ratio _ .
Arca ~ ft?
Max cross-sectionail o
lanform o
Wetted
Base S
34
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TABL) III. - Continued.

Model Component: OMS pod (My)

General Description: Basic configuration 3A OMS pods

Noie: Mj identical to M3 of configuration 2A except intersection to body

Mode) ecale = 0.015

Drawing Number: V5L70-000129B

Dimensions: Full-Scale Model Scale
Length ~ in. __346.0 __5.19c0
Max width - in, _108.0 _1.620
Max depth ~ in, : _u3s.o _1.695 -
Fineness ratio —_— _

Azeca ~ {t®
Max cross~-sectional —
Plauform . e ———— 2
Wetted e ————
Base ————
. 35
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TABLE III. - Continued.

“OUCL COMPONENT:  NCZZLES - N8

GiENERAL DESCRIPTIbN: Pasic O!S MNozzle of Configuration 2A per Rockwell Lines

V170-008306 and VL70-000089"3", teraeccion of nozgle exit plane and

nozzls cent.erline at Xo = 1570-'?'5, Yo = $99.25, Zo = 507.25

@EL SCLLE = 0.010 ' S .-

DRAVING KO, VY L70—0083053_ , YL70-000039"B", 5S5-A00092

DIMENSIONS _—~ FULL SCALE MODEL SCALE
- Yach Mo, - -

Gimbal Point to Exit Plene

- Throat to Exit Flane

o

Dizmster~in,

|
Al

Exit |
Throat - . WA . “N/A
Inlet . T _28.00 0.260
Area ~ftz-/Nozzlo .
Exit , o " 13.635 0.00136
Throat ' ' |
Gimbal Point (station)~in, o
r X0 . e
o S S
Null Position~deg. ) i . . .
Pitch | - 150490 . 1590
- vay (Outb'd) +12°17! a7

36
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TABLE III. - Continued.

MODEL COMPONENT: NOZZLES - Ny

GENERAL DESCRIPTION:

Basic OMS Nozzle of Configuration 2A per Rockwell Lines

VL70-008305 and VLJ0-000089"B".

Intersection of nozzle exit plane and

nozzle centerliine at X, = 1570.75, Y, = #89.25, Z, = 507.25

MODEL SCALE = 0.015

DRAVING NO. VL70-008306, VL7C-000089"B", SS-AJ0092

DIMENSIONS FULL SCALE MODEL SCALE
Mach No.
Length ~ in.
Gimbal Point to Exit Plane
Throat to Exit Plane _
Diameter . in,
Exit £0.00 0.750
Throat N/A N/A
Inlet 28.00 420
Area -~ ft ./Nozzle
Exit 13.635 0.00204
Turoat
Gimbal Point (station) ~ in.
X 1518.0 __22.77
Y +88.0 1.32
2 20> o _T.38
Null Position ~ deg.
Pitch 15949 15°49’
Yaw (Outb'd) #12°. 7 +12°17°
37
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TA:LE 111, - Continued. '

Mo<dc! Cemponent: Kudder (Rs5)

Configuration 3 A lightweight orbiter rudder

Goenera! Description:

Lifel scald = 0.0i0 Model Drawing No. §S-A00062
Drawing Number: V1.70-000139B '

VL70-000095
Dime«asions: _Full-Scale Model Scale
Areca - 22 __106.38 __0.710638
Span {equival.nut) ~ i, 201.0 __z.0l0
Iabd cquivajet chord - in, 91.585 0. 9158__5__
Outhd cquivalent cherd - in, 50.833 0. 50833_
Rziio movable surface chiord/
total surface chord
At iobd ecviv chord o 0.400 0. 49@_.._
At outbd ¢ quiv chord 0.400 0.400
Sweeplback angles ~ deg
.eading edge 34.83 34.83
Trailing cdge __2h325 _26,25
Hirge linc 34.83 34.83
Areca morment (normal to hinge line} ~ 12 526.13 0.00053

38
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TARLE IIl. - Continued.

Model Component: _ Rudder (Rs)

General Description:

Rudder for vertical stabilizer V’7

Model ¢cale = 0.015

Drawing Number; VL70-0C0095

Dimensions:
Arvea ~ t?
Span (equivalent) - in.
Inbd equivalent chord ~ in,
Outbd equivalent chord -~ in.

Ratio movable surface chord/
total surface chord

At inbd equiir chord

At outbd equiv chord
Sweepback angles ~ deg

Leading edge

Trailing edge

Hinge line

~ Area moment (normal to hinge line) ~£t3

39

F'ull-Scale Model Scale
106,38 0,024
201.0 3.015

91, 585 1,374
50,833 0, 762
0,400 _0,400"
0.400 0.400
34,83 24,83
26,25 2625
34,83 34,83
526,125 0,0018

2
-



TAZLE ITI. -~ Continued.

b SCt e e weRTIGT « Ve
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GUYERAL DESCRIFTION:  rin o pddyr vyl i o fei-

- -

Poahlay - Trfol

ponsdel ooty aedre,

—ttl . —— -
- SR VE, bt 17ih monitsied o hommine 1omeved.

——, " A o = - o — - -

Yalnt Garla = O10

ORAWING RUM3ER: VI.70-077139

DIMENS 0SS :
TOTAL _DATA

Area (Theo)  Ft©
Plan¥crm
Span {(Theo) In
Aspect retio
Rate of lepar
Taper lato
Sween hack Angles, dngrees
Leacding Edce
Trailing Edge
0,25 Element Line
Chorda:
Rcot (Theo) WP
Tip (Thzo0) WP
KAC
fus, Sta, of .25 MAC
W, P. of .25 MAC
B. L, of ,25 MAC
Afrfoil Section
Lead?ng Wedee Angie  Deg
Traiiing Redee Awle  Uug
Leading Eac2 Redivs
Void Arve - Fto
Blanketed Area

-

- e
l‘L [ '

vt s’ -1 S 4 & ey
y I'/

MODEL STALT

—— g e

—~0:04257

3.1572

— -
Ll
TR vy

— ey e

PRy ¢3

——-

L5.L0

7
25 g
PRI S
TR
IL.. o2
—

2. ef30
L0847
1.9981

14,356
6.35522

AR
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TABLE T1T.

- Continued.

’é Model Componcnt: Vertical tail (V7)—lightweight orbiter configurat:cn
.- General Description: Basic configuration 3A centerline vertical taii,
double-wedge airfoil with rounded !cading edge
Model scale = 0,015
Drawing Number: V170-000139, VL70-000095
Dimensions: Fuli-Scale Model Scale
Total Data
Planform area (theo) - ft2 425.92 0.09583
Span (theo) ~ irn, 315,72 4.735%9_
Aspect ratio 1,675 1.675
Ratc of taper 0. 507 6.507
Taper ratio —_0.404 __0.40%
Sweepback angles ~ deg
L.cading edge 45,000 45,000
Trailing edge 26, 249 25,249
0.25 clement line 41,130 41.130
Chords ~ in,
. Root (theo) WP 268, 50 4.02750
. Tip (theo) WP 108,47 1.62705
O MAC 199, 81 2,991l
¥us sta of 0.25 MAC 1463, 50 21.9525
WP of 0,25 MAC — 635,522 2.53283_ |
BL of 0,25 MAC 0.9 _0.00
Airfoil section
Leading Wedge angle ~ deg 10,000 10.000 -
Trailing v/edge angle ~ deg 14. 920 14,920
Leading odge radius - in, 2,00 0,0300
Void arca ~ ft2 13,17 0.00295
Blanketcd arca ~ ft2 L
1 %
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TASLE 11D, - Contin:

MODEL COMPONENT: _ WING=W 1~

GENERA. DESCRIPTIMN: lenri:uraticn 3 per ¢ rwell Lines VL70-0r u: 39y

NUTE. Same a&s W1C03, cwceis cuff, airfoil snd inclden:e encle,

Mod.:' Scile = ,010

TEST NO.
DIMENS IONS

TOTA. DATA
rea (Theo.) Ft2
Planform
Span (Theo In,
Aspect Ratio
Rete of Taper
Taper Ratic
Dihedral /ingle, degrees (& TE of Zlevon)
Incidence Angle, dagrees
Aerodynamic Twist, degrees
Swaep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root i'l'heo) B.P.0.0.
Tip, (Theo) B.P.
MAC

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

EXPOSED DATA 2
Area (1heo) Ft
Span, (Theo) In, BP108
Aspect Ratio
Taper Ratio
Chords
Root BP108
Tip 1.00 b

MAC
Fus, Sta, of .25 MAC
W.P. of .25 MAC
B.L., of .25 MAC
Afrfoil Section (Rockwell Mod NASA)
XXXX~64
Root b =

Tipb =
P3

Data for (1) of (2) Sides
Leading Edge Cuff 2
Planform Area Ft

Leading Edge Intersects Fus M, L. @ Sta
Leading Edge Intarsects Wing @ Sta

L2

OWG. NO.__V170-000135%

FULL=-SCALE MODEL SCALE

269%20 0,2690
936.68 9, 3¢
=% TS
1,177 1.177
S!.ZSE! Q.a!r.’)
3,500 1,500
—a 200 QL5000
30000 2000
— L5000 45000
—!!! ?!‘ ..I“ e
—35.203. 35209
689,24 8924
137,85 _L.3185 _
b8l ~4:24
] |3§|52 1o 34
299,20  _2:-9%0
182,13 [, 8213
1752,29 0, 17523

, 68 7.206

562.40 5,240
393,03 3.9303
"_‘Wm .
. 00320
_.azl.a__% 25T
0.10 0.10
0.12 0.12
LB —SoNE3
25& x-1)
]QB} A 104 535

DSM 387-6 Exp. Date 8/2/73
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Modct Component:

TABLE III.

- Concluded.

Wing (W) ))—new lightweight orbiter

General DRescription:

Basic configuration 3A wing

——

L3

REPRODUCIE Ty OF
ORIGINAL pagp %

Note: Same as W]03 except cuff, airfoil, and angle of incidence, Modei scale = 0.013
Test No, Drawing No, _V170-000139B
Uimensions: - _Full-Scale Model Scale
Total Data
Planform area (theo) ~ ft2 _2696.0 0. 60525
Span (thco) ~ in. 936.68 _14.05020
Aspect ratio 2,265 2,265
" Rate of taper 1,177 _1.177
Taper ratio 0. 200 0.200
Dihcdral angle, ~ deg 3.500 3,500
Incidence angle, ~ deg 0.500 0.500
Acrodynamic twist, ~ deg +3.000 +3.0C00
Swecepback angles, ~ deg
Leading edge 45.000 45.000
Trailing cdge =10, 24 -10.24
0.25 clement linz __ 36,209 35,209 .
Chords - in,
Root (thco) at BP 0.0 __689.24 10,33860
Tip (thco) at BF 46€. 241 _ 13765 2,06775
MAC 474,61 7.1zals_
Fus sta of 0,25 MAC 1136,89 17.65335
WP of 0.25 MAZ 29s.70 4.435
BL of 0,25 MAC __182.13 2,739
Exposcd Nata
"Arca (theo) - ft? 1752.29 _0.35426
Span (theo) ~ in, (BP 108, 0ty 468.341) __720.686 _10.61020
Aspect rulio z2,058 _ 2,058
Taper ratio 0,245) 0.2451
Chards - ia,
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a.

Side View Shadowgraph at Mach 5 and O Degrees sangle of Attack.

Figure 3. - Model Photographs.



OY

b.

Plan View Shadowgraph at Mach 5 and O Degrees Angle o1 Attack.

Figure 3. - Continued.
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Side View 0ilflow Photeograph at Mach 5 and O Degrees Angle of Attack.

Figure 3. - Continued.



4. suveom view Uilflow Photograph at Mach 5 and O Degrees Angle of Attack.

Figure 3. ~ Continue?.



e.

Top View 0Oilflow Photograph at Mach 5 and O Degrees Angle o1 Aattack.

Figure 3. - Continued.
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f. Side View Shadowgraph at Mach 7 and O Degrees Angle of Attack.

Figure 3. -~ Continued.



g. Plan View Shadowgraph at Mach T and O Degrees Angle of Attack.

Figure 3. - Continued.



h.

Side View 0Oilflow Photograph at Mach 7 and 0 Degrees Angle of Attack.

Figure 3. - Continued.
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i.

Bottom Side 0ilflow Photograph at Mach T and 0 Degrees Angle of Attack.
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J. Top View 0ilflow Photograph at Mach T and O Degrees Angle of Attack.

Figure 3. - Continued.
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k.

Side View Shadowgraph at Mach 10 and O Degrees Angle of Attack.

Figure 3. - Continued.
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1. Side View Shadowgraph at Mach 5 and 20 Degrees Angle of Attack.

Figure 3. - Continued.
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Plan View Shadowgraph at Mach 5 and 20 Degrees Angle of Attack.

Figure 3. - Ceritinued.
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n.

Side View 0Oilflow Photograph at Mach 5 and 20 Degrees Angle of Attack.

Figure 3. - Continued.
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G. Bottom View Oilflow Photograph at Mach 5 and 20 Degrees Angle of Attack.

Figure 3. - Zontinued.
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p. Top View Oilflow Photograph at Mach 5 and 20 Degrees Angle of Attack.

Figure 3. - Continued.
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q. side View Shadowgraph at Mach 7 and 20 Degrees Angle of Attack.

Figure 3. - Continued.
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Plan View Shadowgraph
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Mach

7 and 2C Degrees Angle of Attack.

Continued.
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s.

Side V.ew 0ilflow Photograph at Mach 7 and 20 Degrees Angle of Attack.

Figure 3. -~ Continued.




t. Bottocm View Oilflow Photograph at Mach 7 and 20 Degrees Angle of Attack.

Figure 3. - Continued.




u. Top View 0Oilflow Photograph at Mach T and 20 Degrees Angle of Attack.

Figure 3. - Continued.




v. Side View Shadowgrapb at Mach 10 and 20 Degrees Angle of Attack.

Figure 3. - Continued.



w. Side View Shadowgraph at Mach 5 and 4O Degrees Angle of Attack.

Figure 3. - Continued.
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Tirure 2. - Continued.
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Side View Oilflow Photograph at Mach 5 and 40 Degrees Angle of Attack.

Figure 3. - Continued.



Bottom View D11flow Photograph

Figure 3. -

at Mach 5 and LO Degrees Angle of Attack.

Continued.
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Top View 0Oilflow Photograph at Mach 5 and 40 Degrees Angle of Attack.

Figure 3. - Continued.
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bb.

Side View Shadowgraph at Mach 7 and 40 Degrees Angle of Attack.

Figure 3. - Continued.
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nc. Plan View Shadowgraph at Mach 7 and 40 Degrees Angle of Attack.

Figure 3. - Continued.
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dd.

Side View 0ilflow Photograph at Mach T and 40 Degrees Angle

Figure 3. - Continued.

of Attack.



ee.

Bottom View 0ilflow Photograph at Mach T and 40 Degrees Angle of Attack.

Figure 3. - Continued.



Top View Oilflow Photograph at Mach 7 and 40 Degrees Angle of Attack.

Figure 3. - Continued.
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Side View Shadowgraph at liach 10 and 40 Degrees Angle of Attack.

Figure 3. - Concluded.
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NORMAL FORCE COEFFICIENT, CN

ATl s AN T A i S T

OATA SET SYMBOL COV IGURATION DESCRIPTION

{ CB001 )
{96003 3

(T30 ) AMES3
(CBa24 ) -

F
F
[ CIIC4H) AMES3.5-168 DA23 B22 C7 E23 g
F

AMES3.5-168 0A23 BZ2 C7 £23

o)  SREF
55.000 000 LReF
. .000 BREF 936 .6800 IN,
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ZMRP
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REFERENCE INFORMATION
2690.0000

474 .68000 IN,
1076.48C iN,

YMR2 [0 80} N,

400.C00C  IN.
.CIS0  SCALE

r
o

.......

"I"“'"I
L N

....... P S

rryyrrry v g

POFPPN Saea

.......

e
y_N

0 DO SO0 DOORS o8

Y
L
(A ]
addanannashaSa iR RARE,
.

S

. .-AG.- ORI ..:: --.

| g

i A0 0 I I B B

E,/fgg”'—‘ Dyl IONNS IONOS BN

- ../

/.... EEEEERTEE EEEEE EEEE EEETE BT M Iy R
. BRIRITN PPN IS TN IO I R TP IR R (P
I R IS EEEEE EEEEE EEEEE EEEEY P I [y I IR

.......
.......

.......

it lasasdaarsbrristagaslssi sl o gansagsbangalpasnteiy

-5’D~L;: RPN DY DR U SRS R P U B D

.......

o

RS SR YRS

745 0800 OO0 19004 IO EEO0N RO KOSt et ot 10

............

\AL RARREREARALRALEARREARARA RS NA N rryryrrrraryrryryyTyry
AR IEEOEERI INSUEVES SECIPI IO RO . .

R

i i 1.2 i

P idi ) o§oq

11!1

i i ]

HER i d i i g i
-.l

[ 8 L] 6 * 4

02 000‘.2-0
PITCHING MOMENT COEFFICIENT ABOUT FORWARD C.G.,

FIG. 4 ELEVON EFFECTS

(BIMACH = 7.32

4--6--8-016-

12 -l14 -

ST -‘50 il

CLMFwD

1478 CONFIGURATION {C.015-SCALE).

PAGE 38

3 et e i, U



PR
!

DATA SET SYMBOL CONF IGURATION CESCRIPTION

AMES3.5-168 0A23 822 C7 E
AMES3.S5-168 0A23 B22 C7
OATA NOT AVAILABLE

AMES].5-168 0A23 822 C7
AMES3.5-168 0A23 B22 C7
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LIFT COEFFICIENT, CL

v 7

.6

DATA SET SY"BOL  CON IGURATION DESCRIPTION ELEVOS GOFLAP  SPOBRX  RUODER  REFERENCE INFORMATION

(C86001 } AMESD.5-168 0A2) ©22 C7 E2I FS M4 RS v7 vIiO? 000 -14.250 $35.030 000 SREF 2630.0000 SO.FT
{ €85003 ) AMES3.5-168 CA23 822 C7 E23 F5 M4 RS v7 vi07  -40.000 -14.250 $5.N0C .000 LREF 474.8000 IN.
{ C83004 ) OATA NOT AVAILABLE -26.000 -14.250 <£5.000 000 BREF 9% .6800 IN,
( CB5005 ) AMESI.5-168 OA23 B22 C7 €23 FS M4 RS V7 vIO? 15.000 -14.250 55.000 .000 XMW 1076 .46.0 iIN,
(CBEC3A ) AMES3.5-165 0AZ3 822 C7 €23 F5 M4 RS V7 VIO? 15.000 13,750 55.000 .00 YMRe .0000  IN.
MR 00.0000  IN.
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AUDER REFERENCE INFORMAT ION
SREF 2690.0000 SQ.FT,
LREF 474.8000 IN.
BREF 936.6800 IN.
XMRP 1076.4800 IN.,
YMRP .0000 IN.
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400.0000 IN.
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DATA SEY SYrBOL. CONF IGURATION OQESCRIPYION (.EVON @OFLAP SPDBRX RUDDER REFERE'LCE INFORMATION

( CB6001 ) Q AMESI.S5~168 0A23 822 C7 €23 FS M4 RS v7 w07 000 -14.250 S5.000 ,000 SREF  2690.0000 SAQ.F7T

(Coc003) o« AMES3.5-168 CA23 B22 C7 €23 FS M4 RS v7 w107 -40.000 -14.250 55.000 000 LREF 474 .800C IN

( CLGOCH ? CATA NOT AVAILABLE -20.000 -14.250 S5.000 .000 BREF 36 L0 IN

{ CHEOCS ) AMES3.5-168 OA23 822 C7 E23 FS M4 RS V7 V107 15.000 -~14.250 955,000 000 XxXM® 1076 .20 N
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2VRP 400 ,0000 IN
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REFERENCE. INFORMATICON

DATA SET SYMBOL CONF IGURATION DESCRIPTION RUDDE|
{ TBs002 ) AMES3,S-168 0A23 822 C7 E23 FS M4 RS V7 vIO? 55.000 000 SREF 2690.0000 SO.FT,
{ YB6004 } DATA NOT AVAILABL % IN

(186005) AMESI.5-168 0A22 BZ2C7523F5H(R5WVIU7

g
[
1

LREF 474 ,8000

BREF 8936.6020 lN

XMRP 1076.4800 IN

YMRP .0C00 IN.

IMRP 400.0000 IN.

SCALE 0150 SCALE
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DATA SET SYMBOX. OO IGURATION DESCRIPTION DE BOFLAP  SPOBRX RUDDER REFERENCE INFORMATION

{ TB6003 ) AES3.5-168 0A23 822 C7 E23 FS M4 RS V7 w107 -40.000 -14.250 S5. .000 SREF 2690.0000 SO.FT,
AMES3.5-168 0A23 822 C7 €23 FS M4 RS v7 vIQ? -20.000 -14.250 55.000 000 LREF 474.8000 [N,
AMES3.S5-168 0A23 B22 C7 €23 FS M4 RS V7 wi0? 000 -14.250 S .000 BREF 936.600C iN,
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ZMRP 400.0000 IN,
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INCREMENTAL LIFT COEFFICIENT, OCL

OATA SET SYMBOL CONIGURATION DESCRIPTION
AMESI.S- 822 C7 E23 FS M4 RS V7 V107

168 OA3
1 186004 ) DATA NOT AVAILABLE
AMES3.5-168 DA23 B22 C7 E23 FS M4 RS v7 V107

B8

Rabade T A

o DOTETR o

P - A A

REFERENCE INFORMATION
SREF  2690.0000 SO.FT.
LREF 474.800 IN.
BREF 9%.6800  IN!
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INCREMENTAL NORMAL FORCE COEFFICIENT, OCN

CE BOFLAP  SPOBRX  RUWDCR REFERENCE INFORMATION
{ 186003 ) AMESI.S5-168 CA23 822 C7 E23 FS MA RS v7 vi07 -40.000 -14.250 $55.000 000 SREF . SO.FT,
{ 7186004 J DATA NOT AVAILABLE -20.000 -14.250 S55.000 000 LREF 474 .8000 IN,
{86005 ? AMESI.S-168 OA23 822 C7 €23 FS M4 RS V7 VIQ7 15,000 -14.250 SS.00r 000 BREF 236,900 N,
XMRP 1076.4800 1M,
YMRP co0C It
ZMRP 400.0000 [N,
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INCREMENTAL NORMAL FORCE COEFFICIENT, OCN

L-v*l'v YTy rrrerrvrrTrrrrreTrTr Tr"rr"v‘ﬁr"r' Frv~rtrv v

OATA SET SYMBOL CONIGURATION DESCRIPTION

( TBG003) @ ANES3.5-168 OA23 922 C7 €23 FS M4 A3 V7 VI07
( T8GOC4 } AMES3.5-168 0A23 822 C7 E2J FS M4 RS V7 V107
( 1860C5 ) AMES3.5-168 0A23 B822 C7 E23 FS M4 RS V7 V107

538 R
g88
3

-14.250 55.000

B o L ML T Sl

B0FLAP SPOBRY,  RUODER REFERENCE INFORMATION
14,250 S5.000 000 SREF 2690.0000 SO.FT,

55.000 000 LREF 474.8000 IN,

000 BREF 936.6800 N,
XMRP 1076.4800 N,
YMRP 0000 IN,
IMRP 400.0000 IN.
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INCREMENTAL NORMAL FORCE COEFFICIENT, OCN

BOFLAP SPDBRY  RUDCER REFERENCE INFORMATION
230 $5.000 .000 SREF 2690.000Q0 SO.FT.
230 55.000 000 LREF ° 474.8000 N,
250 55.000 .000 BREF 535.€520
XMRP 106,490

DATA SET SYHBOL CONF IGURATION DESCRIPTION OE
( 786003 ) AMESI.S-168 OA23 B22 C7 E23 FS M4 RS v7 vIQ7 ~40.
{ 196004 ) OATA NOY AVAILARLE -20
( T435005 ) AMESI.S5-168 CA23 B22 C7 €23 FS M4 RS V7 viI07 15
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DATA SET SvBOL.  CONF IGURATION DESCRIPTION
( T860C3 ) @ AMES3.5-168 0A23 822 C7 E23 FS M RS v7 vIO?7

&R

i
888

LRE 474.8000 IN,
.000 BREF 936.6800 IN.
XMRP 1076.4800 N,
YHMRP .0000

1
OATA NOT AVAILABRLE

SPOBRK
% .00 SREF  2630.0000 SQ.FT,
AMESI.S5-168 0A23 822 C7 E23 FS M4 RS V7 vIO? 1 000

[V
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539

Z'RP 400.0000 o
SCALE .0150 SCALE

T 7y Y YT v r LA B LA §
. e .

o .08

.06

. « .o PRI PPN .- . PP . . PR P s e . e [N .
o . « . - PN PN g N PP . e e .« .o PR - e -
.04
e - . e s . PR -..¢>/... . e e . e . PN « s e . e e P S o .. o s e -
- - . . « . o P .. PN PN o e . “ e . e PN « e e e PN [ PR
o e . « e N s e PN e e N PN PPN PN PN .. c e .

.02

\QJ\ DADEE IDENERE DU I I I I N T IR

oz‘ﬂn\q\n )
S DO A I S R e SO S0 I N I PO PSS B

e
-.06 ~q

ARDEDEN EDDEREE EDUREDN ADEERE EDEREY EDEDE EDS NDAD EDEDR NP SO Iﬁﬁ\ﬁﬁﬁ co ]
-.08 f————— \“\é

F | Al i PR S T 14 . | . | bmd L I . | . Lol ) L) L i3 4 1 i3 ‘llj

-

[
--1043 12 14 16 18 20 2 24 6 8 0] 2 4 36 8 40
ANGLE OF ATTACK. ALPHA. DEGREES

- FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(AJMACH = 5.20 PAGE 49

INCREMENTAL DRAG COEFFICIENT, DCD

T e s el A
. ERtN e et e - TR N ot



T

Rl s

‘g DATA SET SYMBOL  CONF IGURATION DESCRIPTION (2 3 BOFLAP  SPDBRY  RUDCER REFERENCE INFORMATION
£ ( 786003 ) AMES3.5-168 OA23 822 C7 £23 FS M4 RS V7 VIO? -40.000 -14.250 S55.000 000 SREF 2690.0000 SQ.FT
£ { 186004 ) AMES3.5-168 0A23 B22 C7 E23 FS M4 RS v7 vIQ7 -20.000 -14.250 55.000 .000 LREF 474 .8000 IN.

i ( 786005 ) AMES3 . 5-168 0A23 822 C7 €23 FS M4 RS v7 viO?7 15.000 -14.250 S5.000 000  BREF 936.66800 IN.

t XMRP 1076.4800 N,

H YMRP L0000  IN.
ool 400.0000 I\,

§ SCALE QIS0 SCALE
% .12 r' T Ty T VT T LI e 4 ™TrT LA ZELA S A A T YT T T T ryTTY ™)
; P : - BRI
- .10 P ' IV ‘ i
R b . . . e . . B IR e
H . z . e . . L/é—-—-‘"é
H . P T o
: .08 = 1
* - . . s . s e e . o e -
- N O /k’4’ .. .. -
P - . . e . l . ././ . e e 1 .« . . . -y
.06
B ]
- g « e . . .
' .04
-+ - - PN . . N
e o - « .o . . ..
.02 M% D e .

S W

.00

j B W .

- 002

A1 _ 1

- .04

INCREMENTAL DRAG COEFFICIENT, DCO

- JOS

-.08

:_;L"L LL" Ll: A:: N . } S . | L1 1 : 1.4 1 1 1 . e | ;l;};l; J S . | ;J.;
- A0 T s e 20 22 74 76 78 T3 g9 T3y

ANGLE OF ATTACK.

FIG. 4 ELEVON EFFECTS
(BIMACH 7.20

|

R i & S ok A v &b o s Shkrie e b

ALPHA,

DEGREES

1478 CONFIGURATION (0.013-SCALE).

PAGF

30



B e

INCREMENTAL DRAG COEFFICIENT, OCD

AN RSP B % o e ¥ N Sebe g TSN v o er oo [ oy AR N RS, BT

DATA SET SYrBOL  COON IGURATION OESCRIPTION >

t 786003 ) AMES].S-160 OA23 B22 C7 E23 FS My RS V7 V107 =1 SREF
{ T6R004 ) OATA NOT AVAILABLE -20. -1 . 000 LREF
{18005 ) AMESI.S5-168 0A23 B22 C7 €23 FS M4 RS V7 V107 1S. -4, $5.000 .000 BREF \

YMRP
ZMRP
SCALE

936 .6800
07C.4800
.0000
00.0000
0150

L

| ROTR T ST 1 K AT R ;Z'm*'«ﬂ,"&’ TR ‘ "

REFERENCE INFORMATION
2690.0000
474 .8000

L LA A 4 T v 1 LARA 20 | LI S L e T v v Tt

¥ ¥ 7 ¥ Fr v ¥ 1T ¥ ¥ v ¥ ¥ ¥ v
A2 T '

[.0

T+

B [ e
. N [
* ﬂ,f. .
P o

.

°1°-.::i..:!.

.. . R i q
.08 T 2NN
.06 +

04 T —
002 8 -/. .

o
{...

-oot:f — T

-002

_, X
.44 1.1 1 11 3 YUY U B JJ_A,JLA._.LJ-_Jl .

.:d

-.06
b -9
- . ﬁ

-008

A T ) 4.1 'l A_d_L Ai_2 SR . | O - | A & i1 2

8 0 2 4 6 8 0 2 4
ANGLE OF ATTACK. ALPHA, DEGREES

1478 CONFIGURATION (0.015-SCALE).

Q’l'
—
N
B EEE
h-.-
[ =]
o
—

-0101

ELEVON EFFECTS
10.20

FIG. 4
(CIMACH =

g

PAGE

EETIE ey



el

o

TR AR s ans

INCREMENTAL FOREBODY DRAG COEFFICIENT, OCOF

OATA SET SMBOL  COV IGURATION OCESCRIPTION DE BOFLAP  SPOBRX  RUDDER REFERENCE INFORMATION

{ 186003 ) AMES3.5-168 OA2] B2 C7 €23 FS M4 RS v7 vI07 -40.000 -14.250 5S5.000 000 SREF 2690.0000 SQ.FT,
{ TB600A4 3 DATA NOT AVAILABLE -20.000 -14.250 S5.00Q .000 LRSF 474.8000  IN,

{ 7860C5 ) AMES3.S5-168 CA23 B22 C7 €23 FS M4 RS V7 vi07 15.000 =-14.250 $S5.000 .000 BREF 936.63C0  IN.

xXMRp 1076.4820 INL
OO0 i

‘r"_f'T_ T rT TV v v v T v v T 17
.12 MMM SN I INAEME BN AN

=Y T

.10

.08 +

.06 +

.04

.02

.00

- 002

-.06

-.08

- P -

L e e R T ZHR- e S S
ANGLE OF ATTACK., ALPHA. DEGREES
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(AJMACH = 5.20 PAGE 52




g R VI VAR %

TR P

a7

R
"gs-v.m

¢ A
.

!

.
- W

—~QZZ2Z2Z2
- Pm——e

bgpepeas

R

i
jeeg

288
04

oA

*ee

0 g o

B8

B SRS

655

-t oo oo

>

558
eee
133
eee

z fee

wWuww

£ 0G0

DATA SET SYrBOL

{ 786003
( TB60C4 }
{ 186005 )

A J

.H\‘*Y Ak Sk Mo S Sl e S S e sl (N A S SRk S s ome e S e aum gt S g o %J T

Ty

l;;iy;;;q—%+f4.

20
ANGLE OF ATTACK.,

, . o
. . . N . .
- B . . -

/ ..8

.. . 18

L N
o -
L . 4

<

.. ._n.‘
o -
- ;

3030

.
-
- -
o -y
o
x -
. o
- :
9
-
w
o
- .
% :
-
- —1 . <
- . . . . . -
L . PR
o . P e
S - - N
o . . . -
. ~
o . . . -
S RN [V UY D VY NN U SO Wy W SN W )

N
(o]
(@]
*

'
*IN3IJ144300 9VY0 AO0B3¥US TWIN3WIYINI

DEGREES

ALPHA,

1478 CONFIGURATION (0.015-SCALE).

FIG. 4 ELEVON EFFECTS

33

PAGE

= 7.20

(BIMACH



e e ORI PTIT TNNR SB N e 4 e e o

RUDDER REFERENCE INFURMATION

§

DATA SET SYMEOL CONIGURATION OESCRIPTION D€
{ Y86003) AMESS.S5-168 0A23 822 C7? E2I FS 4 RS V7 viO? ~40.000 - 000 SREF 2030.0000 SO.FT,
DATA NOT AVAILARLE -20.000 - . LREF 474 .0000 IN,
AMES3I.S-168 0A23 A2 C7 €23 FS M4 RS V7 vIO? 15.000 ~i4. 5e L0060 e;[;; ‘83‘?.?5!::2 !:.
YMP o ING
P 400.0000 N,
SCALE DI SCALE

12*ruvvyr11 L2 ANt I '71TIT' Ty Ty vy yrvrry A S ‘T"!'_""'—!—T'T‘“T‘T—F'rfﬁ"']'v"“lﬁ
. P T T T TP S (PR Y s & e 8 s s e s e e ...-..........-...l..-.(

Eﬁiiiﬁﬁﬁ DDA EDEDEDEE A T D T I N TR I ﬁﬁﬁlﬁiM

i
:

L]
P
Q

U o o Bk e e it e o o 28 A

—
’y

®
o
]

[ Sy Wy S .

[ ]
o
<]

04

\

002 ’./,

Ji WL NS R SN WY Uy Wy RS D WY {

INCREMENTAL FOREBOOY DRAG COEFFICIENT, DCCF
3

.00 t

1.

|
I
,,i

-004

-008

R W WD S T NS By N .Aé}...t. 1

-.08 D P T T T D T I

-1 Ad A Ak A i T S . A d b SIS W | P . V. O e T W S TN S W T 1 Ll.llJ_Lli

- 10579273 16 18 20 22 4 8 28 30 32 3738 g8 4
AMGLE OF ATTACK. ALPHA., DEGREES

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(CIMACH = 10.20 PAGE 54



T U Ot s e o T S

SPOBRX  RUODER REFERENCE !NFORMATION
55.000 000 SREF 2690.0000 SQ.FT,
$5.000 000 LREF 474 .6000 .
55.000 .000 BREF 936.6800
XMRP 1076 .4800
YMRP <2000
MNP 400.0000
SCALE .0150

T LA 2R LI e § LA A 1T

R
255§
45

DATA SET SYMBOL CONFIGURATION DESCRIPYIOHN

{ 185003 ) AES3.5-168 0A23 822 C7 E2I FS M4 A5 v7 vi07
(786004 ;5 OATA NOT AVAILABLE

S 186005 ) AMESI.S-168 0A23 822 C7 E23 FS M4 RS V7 vI07

voo

888

'l-l.

rorery
3?2222
F ¢ s+ ®
m

.050

t1r v
-01

.045

e
-~
R

TITTTrTrey
P TS T S W W U U U U G W B O NS AR N | J-L_Lb. vi1a.ai133 Aj

.040 -

.035
.030 ﬁﬁﬁfﬁﬁiﬁﬁﬁﬁifﬁﬁIﬁﬁﬁﬁfiffﬁﬁﬁ?cr..
05 T T T e T

«J20

=
::\;:::'

T Ty
.

LER.AR 28 )
s

.015

0010 At

THRYTTrT T

A g
. P

INCREMENTAL AXIAL FORCE COEFFICIENT, DCA

-005 S DR B IS s cram O o S I

.000

;12-‘.14;;ﬁ6;;;18‘;;0 2‘_“4“.61“8:;;0;;;324';;4;;;6;".‘
ANGLE OF ATTACK., ALPHA, DEGREES
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(AIMACH = 5.20 PAGE 35

abi bl

gt W
OFr'TTT 1T 177
-
-
=

-.C05 j



INCREMENTAL AXIAL FORCE COEFFICIENT. DCA

OATA SET SPBOL CONF IGURATION OESCRIPTION
AMES].S5-168 OA23 622 C7
AMES3.5-168 OA23 822 C7
AMES3.5-168 0A23 822 C7

3

SPOBRX
$5.000
$5.000
55.C00

RUODER
.000 SREF
000 LREF

E2I M4 RS V7 vVIO? -
E23 FS M4 RS v7? vIO7 -20
E23 FS M4 RS V7 w107 BREF

REFERENCE

INFORMAT 1ON

2590.0007
474.,8003  IN.
2276050
1CYSRDS N,

S M.
400 .0000 IN

.2153

ryryryrryyrvroy

-

! f:: S
| -

b

035

rrerirvyvrrr ey v

Tt

.030

TV oy

.025

T 179
e s

-

.020

Trevry
PR

015

TrrTYr
e e

'-L.JLJ PRV U U U UE S O U U R L.Ju_:x .

.010

.005

=
HES

g

R

.000

HiR

V.| Al 1t I 1 Ld 1 bd ) .

i
LU - B VR

34

IR

36

:L.‘)Lx_lx 1 b e

IS U TN U WS T WY W W T S SR G W R

38 40

T YV 1T ¥ vy
Q-... “« 0.

- 0005 l

FIG. 4 ELEVON EFFECTS
(BJMACH = 7.20

18 0 22

ANGLE OF ATTACK. ALPHA, DEGREES
1478 CONFIGURATION (0.015-SCALE).

PAGE

56




.
[ S R R N SIS ) PR (o PO A WAL B £ e 3 Nt e ey

7 By

Y

NS

OATA SET SYMBOL CONW IGURATION DESCRIPTION OE REFERENCE INFORMATION

{ TAGON3 ) @ AMES],S5-168 0A23 822 C7 E23 FS M4 RS v7? vI07 ~-40.

s
o
;

;
zzzzz§

OATA NOT AVAILARE 20,
AMESI . S-168 DA23 822 C7 E23 FS M4 RS V7 vIiO7 1S.

g8

24
8
b —

P
]
-
E
-
]
Ifi
e
]
d
..
4

W

sraadaaasd g0ty
™

P SR WIS

[P TR U

- -—

N
N

.035

.030

.025

rvrvtrrrriyrry e e ey

A

.020

015

s aaa s b g laagnd.

frYvYUrr1rYyrrr
« o . e e

.010

L 2 Al

O

INCREMENTAL AXIAL FORCE COEFFICIENT, DCA

i

i

|
I ;} DS AEE SRS B SR A N R I I U
e L N

.
A

4 1.5 0 %1 11

-.005 10. » .IELJ ;14‘. ; ;16. . .18. . . 0- . e 2. [ 4. o 6. . . 8. . . -0-;-‘-_%2—. e 4; <o 6‘ ; ;38; : R
ANGLE OF ATTACK. ALPHA., DEGREES
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(CIMACH = 10.20 PAGE 37

g W—— .

p—— AT TSRO A R A ., .



[
\

o 0 3 R & ARSI Yoy e 1T

i R TR

s W ke SRR ) WY, oAt W

§
i
|
g

3
1
\
¥
i

.
-
Q
o
L ]
—
>4
w
o
(&
[V
[T
w
o
Q2
s
(&)
[« 4
o
[V
-t
<
L
x
<
>
o
(>}
[os)
w
[+ 4
o
[1'S
-t
«
-
z
w
x
i
[+ 4
o
z
—
4 A
L ] !

P T

OATA SET SYPBOL. CONFIGURATION DESCRIPT'ON
@ AMES3.5-168 OA2) B22 C7 €23 FS M4 RS v7? V107
DATA NOT AVAILABLE
AMESI.5-168 0A23 822 C7 23 FS M4 RS v7 VIO?

SREF
LREF
igd
X500

ynmoRn

REFERFNCE INFORMATION
2590.0000

.040

v LA T v ¥ v r T v ¥ ¥ ¥ ¥ 17 LA T vy vorv L et BN 4 7§57 v v T=r v 1
050 T T T M y.. . ! YT T T/
e e e e e | P P S i i ' C i -
B T I BRI L § e e e e e P )
[} { | T T T T L T Ve e e e e 5 -
[ P ‘ z ¢ : . -
t .'. ’ ) L ] -
¢ i . H P T
1 S i .
:
[ '
i

-

<035

.030

.025

.......

.020

L 4.0 L2238 1.

.015

‘rT‘T‘J—f‘I‘TT"‘T'TT"T'Tﬂ Trirrrrireery brvy e v

.010

00 DO R I fzf Zf.

Ty
P,

— ]

- . o« e s -!
P S E R
/... .;l- .z -+
P T b : -
; n N

|

Ty

1
.000 +—— Zf.'x’fﬁf

. . . o« s . o e e .
'Y Py L i Aokl Ad A

.....

2023 24
ANGLE OF ATTACK.

ol

-.005 ; R L
ALPHA,
FIG. 4 ELEVON EFFECTS
(AIMACH = 35.20

DEGREES

1478 CONFIGURATION (0.015-SCALE).

PAGE

PR T YT L
B A S Lt siaicaCl ORI

3 weniy e



INCREMENTAL FOREBODY AXIAL FORCE COEFFICIENT., DCAF

[ Rt e T A Rt e T SL R, P

EPFR T E W R (i ¥ T

DATA SET STMBOL COVW IGRATION DESCRIPTION
1 186003 ) @ ﬁg:.&l& 0A23 622 C7

AESI.5-168 DA23 B22 C7

%
i

i
8
2
8
[+ 4]

8
9
553
333
333
333
339
338

448
888
gl
200
888

o

.......

.030

«025

Ty rTTTY LERAR I § LA a0 B 4 ™Y rryrvry
DN IR RN Y T R

.020

« o
« s

L
.

.015

v

T v
Y

.010

005

b - - .
o o .

B—

.000

-.005 57214 16 18 i“o‘ "%2"‘ 2
ANGLE OF ATTACK. ALPHA. DEGREES

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(BIMACH = 7.20 PAGE S8

§ bt bt AR e R B e ket T A n R W SIS

B adia b A
e, B T PR g b il ks Sl Al N



P

INCREMENTAL FOREBODY AXIAL FORCE COEFFICIENT. OCAF

Il

b i * W e vk T cass

DATA SEY SrEBOL COVF IGURATION OCSCRIPTION oE BOFLAP RLOCER REFERENCE INFORMAT ION
.000 SRE
.000
.000

@ AESI.5-168 0A23 €22 C7 €23 FS M4 RS v? VI07 -40.
{ 786004 ) DATA NOT AVAILABLE =20.
AMESI.5-168 CA2) 822 C7 €23 FS M4 RS v7 viQ7 15.

3
B8
i
21

3
BERS ]
1
)
L

LA S 2 T v T v v T v 9 L L vy v LR Ty Ti°v 1T
i HRARdE RLE S BMAMRAE IR SR AR A BN B
[

045

-t~

TYyrVv Y

.040

035

A SN 20 B B v Iy
« ve e e e

.030

SUCRS NS W p I WA W 914.4 Lidda

.025

yrrvrvryyrovvyvwv
PRI e e

.020

o015 £ et ::\:\::

.010

T

.« . ./... [ e e « 0o . e . . . PR .
©O— -%éé&)?ff“fff‘}?TT"-TTffV?Tif R I II; D I R ?\\é
oo &L L

PRI
...! c e e e o e - P « e e e
| 41 1.2 11 5 4 L3 4 L A L4

.00C

......
L1413

Foeoeoe -

|
5
T ;312; S ;31 i
ANGLE OF ATTACK. ALPHA, DEGREES
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(CIMACH = 10.20 PAGE 60

OL'T‘YT T v UV
e e s o ..
-
o

(]
)
w-
N-N
(2

-.005

bl



Lo R R
o N A el B s S A A £l e e I ARt Yt secy - o, 4 oy g ~>wwm;¢#";4@l‘1'lﬂf' ST A H
N - = . N e o0 T A maie siciicms ity o dedl 2 = f
7, # o S 3 B P e PR AT R TP N 2 SINTE ¢ RN s B N SRR S ¥
[E e X A AR, R o g N ENA P
W % m, 5

DATA SEY SYMBOL CONV IGRATION DESCRIPTION B0FLAP  SPOBRX m REFERENCE INFORMATION

OE
186003 AMES3.5-168 OA23 C7 €23 FS w4 RS v7 viO? ~-40.000 ~14.250 S5%.000 SREF 2690.0000 SO.FT.,

E 1:5004} OAT?EOT AVAILA&Em -20.000 -14.250 S55.000 .ooo LREF 474.8000 IN,

{ 186005 ) AMES3.S5-168 CA23 B22 C7 €23 F5S M4 RS v7 v107 15.000 -14.250 S5.000 .000 BRer 936.6800 N,

.0007
.0006

.0005
.0004
.0003

o
=
-

L
e
-

-

-

>

-

!!TX!!Y LA R { T v LR M

-
-
-
od
-
r
»
-
-
-
Y
uj

TP rrervrrire e vy
-

.0002
.0001

.0000

-.0001
-.0002

ey rbrer i m‘?rn“rrvr‘i'rrnl‘
—_—t

(=) MEAL BAAR YTy rrriyrr
IOREY FEEEE EEERY DR FE L1 O ISR BRI FIe e S FE R E R O
CRCErY v e DR ) LRSI s e e .. R “ .0 s e LAY LECEE Y LR e e grae ey LR
DN B FEEE B T P DRI I U IR IR I O O O e
—

.. “.//“...“ S RS DY S O Ot D
:://;:;: 000 PR KO R FOt ot H RN chi
\‘Xﬂmutugt Li23 21013133 132484112112 ulu[.l A.LJJJLJI 3

e 0004

e 0006

N BT B NS IR O IR B ‘e eoafosuofsane
AN ERIEEE  EEREL I BN B IR I Y I Y
LN I | P R R e LR R R O I e
DN DEIRIE SRR N ISR RS IR P YT T RO e
N P R R S R I I O T e s
. N s e EEEEEERY R R EEEE B I T
LDEEN R CRINY BN K T EEEEY IR IS T TS O TParerey (e
eecfoec e foNeefoann N R N e R T I Y
DI IETCR R e Y EETEE R PR ERER Y I Y

INCREMENTAL BASE AXIAL FORCE COEFFICIENT, OCAB
tdraaadigar iy

et
&

~

-.0008

N DT PO PN B
WE.” N DR s o<t - (0N DR DUURN DRURE DUDE DUUUE UUUNN DUUEN FRDRS PO
é};;; . S RS P PV O R o R T e e

_.0009 14 2:| :| :| 14A 1 1161 ;118; leoj_x izzj_i i24i i ;as‘ id 82 i iaoi ijazi i 134j 14 i1
£ ANGLE OF ATTACK. ALPHA, DEGREES

. FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

: (AJMACH = 5.20 PAGE 61




INCREMENTAL BASE AXIAL FORCE COEFFICIENT. OCAB

SPOBRY  RUDDER REFERENCE INFORMATION

§5.00 .0 SREF  26%0.0000  SO.FT.

55.000 .000 LREF 474 .8000

55.000 .000 EREF S:.en  IN
XMRP  1075.4800  IN.
VIR (003 ING
ZMRP_ 400.C000 IN,
SCALE .01S0  SCALE

}!vvtvg
'l"'

0

‘

1

( 786003 ) @ AMESD.S-168 OA2D
AMES3.5-168 CA23
AMES3,.5-168 0A2I

G35 R
888

1
ﬁ
y
.
1
]
..
=
)
1
]
4
4
)
-l

- .
cesfesecdt.oe
-—

R TR PRE

PP .

vyrrgrrryryrerrrrryrrivireivery Tff"{v"‘Y‘ﬂ'

.
—
W
v LA §
AR XY <30S NI PR RPN RN TP (PP ODRY SRR S
A} e . res * awe LR ] - &8 s . LRI 4 6 CIEBORY
. RIS FUPIES RIS IFIPUPIR I RPN T IR A

Ll Gll 140433023k 2s2200 3823 JJILL‘.LL

'
L ]
=]
o
o
N

/)

o ..

0

RESYN

TryYyvry
T B

LA BN RAREBERARARS
S FEREE I

9
(g
C
Q
w
-
oLl
—
N
b
o
[y

I R L T T
ANGLE OF ATTACK. ALPHA. DEGREES

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE],

(BIMACH = 7.20 PAGE 62

b
I
=
r-.... .
ISR BN
b
-




Y - I T g

R
g
3

DATA SET SYMBOL CONF IGURATION DESCRIPTION

AES].5-168 OA23 822 C7 €23 FS M4 RS V7 VIO? -40.000 - 000 SREF 2690.0000 SO.FT,
DATA NOT AVAILABLE ~20.005G -~ .% LREF 474.8000 M.

{ 186004 ) @ N

¥ -5-1 . . . o BRE 936.6800 N,

{ YB6005 ) AMES3.5-168 OA23 822 C7 E23 FS M4 RS V7 vwiO7 15.000 3 1076.4800  iN.
YMRP 0000 N,

e 400.0000  IN,
SCALE 0157 SCALE

LR LRI LA HIRR Yl!‘!i! Ty HIR LR LR | IR AR rria IR LR LRI

dorrirrrrter oo o

7
zz\&zzss B e
B ::]:::: sl
[
/

........

.......

L]

o

Q

=

[
TYYYyryvrvy

.......

........

LA RERAARE e
PR B [P S TS e
B D S P .
[ B I A I PRI

|
[ ]
(@]
Q
(=]
W
T
% P T
" “..TN\..“ D00 DEDOE IDRON EORRN F ¥ DOSOE TURNN MO0t
INSTRY ST TN N

{41 133004 2022282012

INCREMENTAL BASE AXIAL FORCE COEFFICISNT, DCAB
!
o
Q
2

S B S B

i i i i i iii i i i i . dedo i i iy 2 il i i i i) HIS A S U i i

12 14 16 18 20 22 24 26 28 30 32 34 - 36
ANGLE OF ATTACK. ALPHA, DEGREES

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(CIMACH = 10.20 PAGE 63

O I EER
-

(0 0)
o

o LB REBARERE BREBARERARAN LRI
STEPEFEN IR IR SO

O S N L



e

MEF o ey - g g n

INCREMENTAL PITCHING MOMENT COEFFICIENT ABOUT FOREWARD C.G..» DCMFWD

DATA SEY SYMBOL CONF IGURATION CESCRIPTION

t 186003 )
{ 796004 )
(155005

OE BOFLAP SPOBRY  RUDDER REFERENCE INFORMATION

AMES3.S5-168 OA23 822 C7 €23 FS M4 RS v7 V107 -40.,000 -14.250 S5.000 .000 SREF
DATA NOT AVAILARLE =20, .
AFESI.5-168 OA23 B22 C7 E23 FS M PS V7 VIO? 15.000 -14.250 55.0C0 000 BRCF

000 -:4.25C 55.000 .000 LREF

XMRP
YMRP

IMRP
SCALE

2690.0000 SQ.FT,
474.000C N,
275.LLTT N
1IC76. 4050 N,
- —d -
400.C20C IN.
L1590 SCALE

—011

TTrIr1I T 1Y Ty T 7 III!IPTIT,I Yy Yrrrrrrvriyry g

-.10

........

- .09

-.08
--07

.04

LS

SRR RN 5 SERRSESE BERENEEE BERERESE SERESEIE B "i RIS SRR
ES;; .;;; ;:; : : ;:: ::; R R Y >
%L:: AR SN B N EEEAR A BRI AT SRR P
MR UGN B : S B M B © ouE N SR
R SRR SRR S R S y;;;e’*<’r IEIEN RN
R E Y N R R :
SN EERE R el SN EEEE RN P 2
IR R i R 1 C 3
SRR ER ™ : A IR IR BN S R =z
FERR R SIEIEN I : FCEN SRR B S AR S 1 3
SRS ool EREE : 5 RSN IR B R 3
R I : EIR EERERNI IEEREEEE IEE N NES R : 3
PR e - — T T T T T — -
R R : B R REEE R R 3
B R : R R R ! Bl
S BN CEEE BN BN B B R 1 2
Ny U R R R R R BB
Ol ] P AERE BRI BEEE EEEE RS N B 3
i : Tﬁ(};;;\ SRR APRE R P { S 2
R S N R : 2
R R e S
“ e .-.V\

.06

.07

.
LARRRRAARRARANAARARARARA RS TPy I IvTITHry Yy
DERE RIEERY RIS IIPTY RN T I S TR PR DR S
RS FEEES ERERPY PIPEY I IR S I PR P DA SR
IENS PREREE RIS ERIS RS TEE I3 TEEEE IR I DR A
I IS OO DA SN
P TR IR

1 1

-
por
-
-

1

1 L 1 111 1.1 i 1 1} ) I W |

cuddas, bsaaadiiga

0081

o
S
N

FIG. 4 ELEVON EFFECTS
(AJMACH = 5.20

18

e
20 22 24 26 278
ANGLE OF ATTACK. ALPHA, DEGREES

1478 CONFIGURATION (0.015-SCALE).

PAGE 64



. - w
*' F. ----- M frery 41” vy 41414«44\ A AR AR R A AR AR RARRS4002 01840 RASAR0RRRARAREERRA 1%'

EEheaa
i
38
o

PAGE

T PR REENEEY

3\\\‘1
I
261 1 1281 |
ALPHA, DEGREES
1478 CONFIGURATION (0.015-SCALE).

111
24

P R SRS VY I LR TN T ¢ e r e TR T A

20

FS M4 RS
FS M4 RS
M AS
LER BB
RERES o £ESN RS
) I
22
ANGLE OF ATTACK.

e o

oN
ED
E23
E23
LB
11

p
1

18

16

FIG. 4 ELEVON EFFECTS

1.
0A23
0A23
CA23
T
1

68
68
68
T
i
14
7.20

L1 1

[N EERES REREE EEEY R FRYTS IR ERER I
DEEY EEEXN RIRIEN ORI IRIPSPS SPE PRI PRSI RO
EEE I R R R I e oy eae

sasiedta i aansianaalaansdananlassaliy :Fw.ELLL sasalasialanaadanaadannalany (e
[ ]
<
w

AMES3.S-
AMESI.S-)
T

12

0

i W .

L\ l
Py - 0 0O O B W WV ¢ MO N - 0O = N < W
mmm JlOODODOnwOOOO.OaOJO%Omw

L ] [ ]
-

(BIMACH

o T T R R I L T I

OM3WO0 **9°J O¥VM3YOd4 1NOBY INIIDI33300 INIWOW ONIHILIC IVINIWINONI

THPTRR e R R ATy
-
T
L=




B s i

-

T Lt

e e eemeer e

R

RUDDER REFERENCE [NFORMATION
.000 SREF 2690.0000 SO.FT.,
am X -m~n -
000 BRAF 927,620 IN.

XHRP 107G.460 IN.
8 Q. 8.0] i

2MRe 400.0000  IN.
SCALE :0iS0  SCALE

TTryrrr17r17rTda Try RERLJ LB T 177 Ty ll',lll LI TT7Y T 11 T Yy Ty

B e TR P S S P R S S
H PO,
‘

§

OATA SET SrBOL.  CONF IGURATION DESCRIPTION » 2
{18600] ) AMES3.5-168 0A23 B22 C7 E23 FS M4 RS V7 V197 -40.000 -14
{ 186004 ) DATA NOT AVAILARE -20.000 -~14.
(186005 AMES3.S-168 CA23 822 C7 E23 FS M4 RS V7 vi07 15.000 -14

B8

-.09
-.08
~.07
~-.06
-.05
-.04
-.03
-.02
-.01

(232aaiasadaad RRR2R RRREL nn‘(
.mcadesre
Y

TYVYYrigoreey
EEEE X

i ad aaRARRAEA

.01 ; -
.02
.03
.04
.05
.06
.07
.08

.....

F’
.. ]’ SRURY IR IR IUURN IOC'Y DUORE DUUOY DODRN ISR SR DO
!

...... !:.

A:"f)ljl praalzagsdasanlantala st gy sl g laaaa s sdaaagdaaa e s tasatlean Illl‘.

PR

I RENE FEEE SEEE FUEE BERE EEEE EEEE R R DR RN D
2 14 16 18 20 22 24 26 28 30 32 34 36 35 40
ANGLE OF ATTACK. ALPHA. DEGREES

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(CIMACH = 10.20 PAGE 66

-
ahSAd SAAAS RAARE AERERE RLEIE RIENY EFE FX IITEIE PP I [ Ay IO I (A IO DY ST RRPR I

(») 00 AAAMS RAAA 2SS ARARA RARAS &
R B BT BT T e e

INCREMENTAL PITCHING MOMENT COEFFICIENT ABOUT FOREWARD C.G., OCMFWD

£ »
« »

S i a . o4 Py - 45 . P



NT ABUUT AFT C.G.. OCMAFT

-
[ 89

INCREMENTAL PITCHING MOMENT COEFFICI

e TRWET CRVWHS, A SRR BT s s e o e

REFERF NCc. INFORMATION

DATA SEY SYBOL CONF IGLURATION DESCRIPTION RUDCER
.000 SREF 2690.0000 SO.FT,
.000
.000

» 3
{ 186003 ) 822 C7 €23 FS Mt RS v7 w107 ~-40.
. LREF 474 .8000 IN,

BREF 936.6800 IN.
XMRP 1076.4800  IN,
YMRP L0000  IN.
I'RP 400.000C  IN,
SCALE L0150 SCALE

-, 10 Frrr{rroroI1TY T T T Y T T Yy Ty T Iy rrr T rrryrrriryr 7 rrrrrrT7roro]

3

AMES3.5-168 BA2)
BATA NOT AVAILABLE -20
AMES3.5-168 0A23 822 C7 €23 FS M4 RS V7 V107 1S,

g R R R N ST EEEE RRE-
E[... S Y P

-.08

-007:.

-.08
"005

".04

-.02

UG SR

B

B
B o0 DUDUE DU Y PPN DI PRUDY FUDUS DUUDY FUDTY DU DOTEE NUDDE DUUDE DO 0O\
ol e e e

ISENSREEN SEUIS RN YRS PESUE I FURPE SURUS IR PR RO S B U L

-
-
-
o
-003 %_/'
?
-
L
=
-
ol
-
[
E
s
r

————-
BTN IS PO

SRR L LA LERE R LR REEY hus. CRREENE LRES EEEREEE
HEHEHENEHBER NS
NS FENY EENY EERR EENY FUNS ERRR ERN by

.04

Y T FEeT

.05
.C6

\AARRAAREAARA R RS

'0730 ;IZ;L;14ii;1s;;;18;i;io;i;zzLJi24;l;26.'.28..:éo;iasz R
ANGLE OF ATTACK. ALPHA. DEGREES
FIG. 4 E.EVON EFFECTS 1478 CONFIGURATION (0.01595-SCALE).

(AJMACH = 5.20 PAGE K7



OATA SET SVMBOL CONVF IGLRATION CESCRIPTION

(196003) () AMES].5-168 QA3
( TBROCA ) o

( 1860C5)

822 C7 €23
AMES].S-168 CA23 822 C7 €23 FS
AES3.5-168 0A23 B22 C7 E23 FS

§

RUOCER

538
8
3

B8

B

REFERENCE INFOBWTION
SREF 2690.00CL SO.FTY,
LRCF 474.8000 N,
B8R r 936.C T O IN,
XME 06,4 T I,
Y : N,

e 400.030  in.
SCALE .C1S0  SCALE

......

1‘rlrr11!r.t
A S BN

| LA AR A e 00 S A A (R G
ey

uo

-.08 T T 3 R B B ; TTTR
o S . e . -
b e
R S R SRR R RERY SR K ‘ .2
"os:::.:...i R NI e B :;"::"'3
R R S B ::::,/I::: ' NN R REIE] 2
ST T et SRR BHER BB
- . . ' . . . PO . . { P S P .
-.°4EE . . « v e . 1 EE!EE::-.E%
~+03 EZ T —
3 - E

-002

"001

alil lllll

00

.01

.02

.03

.04

| e EEOCES S S

.05

rrevdrrorfrm fover

.Os

T

1iiliii.._n_1_1___1_1_1_. N N

INCREMENTAL PITCHING MOMENT COEFFICIENT ABOUT AFT C.G., OCMAFT

FIG. 4 ELEVON EFFECTS
(BIMACH = 7.20

l\
-

P]
Y

l.' 'I.J.ll
07512 14 16 18

20 22 24 26 28 =
ANGLE OF ATTACK. ALPHA. DEGREES

i b | ead | deiid ] -.L.LLJ“.l_‘l-h.i e
0 32 34

1478 CONFIGURATION (0.015-SCALE).

PAGE 68




INCREMENTAL PITCHING MOMENT COEFFICIENT ABOUT AFT C.G.. DCMAFT

SPOBRX RUODER REFERENCE INFORMATION

¥ DESCRIPT ION 0E BOF
OATA SET SYMBOL COVW IGURATION ] SREF . SO.FT.

86003 ) AMES].5-168 OA23 822 C7 €23 FS i+ RS V7 VI07 -40
) OATA NOT AVAILABLE -
1 AMESD.5-168 0A23 827 C7 €23 FS M4 RS V7 Vi07

—

.......

-.03

|
L[]
o
N
KNn‘vrrv Lo RN Ranab aan XTI ARRRRRRLNE R0 5

TYYIYTYI 7YY arTrfrrvy VIT
[N RN ORI RITIRE IR NN I SO P

i
X
-

-001
.00
.01

TTTYTEYymyTir

.J2
.03
.04

.05
.08 : . :
.07 g

Ul daritgadsiasaadainalaa s lasni s sa st dissabas e laag e lagastsasndaanatls

INHHHEHHH RN R R
ANGLE OF ATTACK., ALPHA, DEGREES

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(CIMACH = 10.20 PAGE €9

o
vy
N
—
-
-

e R L O D e OOV



R R

P A TN e wr o

B L

= eae wereres

DATA SET SrBOL  COW IGURATION tzscmpnm

{ UBG00 ? AMESI.5-168 0A23 B22 C7 E2I FS M4

{uUBel0S ) AMESI,S5-168 OA23 B22 (.'7 EZJ FS

RS V7 vI07
M4 RS V7 V107

290 . .000 SREF
«250 55.00C 000 LREF
: L3
XM 0
MR
4 idad
SCALE

2690.0000 SO.FY.

474 ,0200
336 rufy
10/¢

R3]
40000
100

N7 TTrYrrrr1rrrorrrrry Ty
e e ey

LB LRI 1T T T T 77T

s 3 BOFLAP  SPOBIM  RUCDER REFERENCE INFORMATION

{: IN,
141,
M.
I~

IN

SCALE

.06

.........

Ul
T rrrrTTTYTYTYIT YT
H .
: 1
I
!

.05

!

.04

SRt

]

.03

— —

.02

.01

.00

) 001

fffiéfif B R

4421131112 LLLILJ.IJLJJJ.U sarsdaansla lj

-.02

-.03

AAR NG RS RARRI RARS) rrofrorjr i rroegae

- 004

=-.05

-008

—— o —d
.

-.07

INCREMENTAL LIFT COEFFICIENT, OCL

-008

L_LILJ JUYNENYVRY FEWP] JJJJ«LJILIILI! 1LLIl

-009

-.10

S T Y S I W N T | 1 1 3 1 | . | il i

SENPPERESS

ABAS ASAAD ARASE ARASARARARE RA
LN EREEEETEREE DIUEY IR I SO [ I T PRI I IR RO BN I RN B
IS R WIS U B (s e IEEE TERE RIS B B B e PRV PR IR S
LR RELEES RN EE EEERE ERERE IMRINEY I PO FIRA DO B PUe S DI | IR (PR SRR S
LARE REERS SRS LREEE RETEE ERIIE BEYY Y EEERY FETES BT TN I IO [ IDRPAURe: AR PP P
RN EREEE EEEEE BEEEE B N e PR | IO .

BRI RIS RTINS RGP SUVRT S SRS | PR RN R

-“s.o “%’ : ii.‘oi iJe,,s

FIG. 4 ELEVON EFFECTS

(AJALPHA = 10.00

M arrm s 3 A DSAIey i PP %"

7.0

L] .0 .S \-.0 9'
MACH NUMBER

1478 CONFIGURATION (0,015-SCALE).
PAGE

70

—



INCREMENTAL LIFT COEFFICIENT, DCL

DATA SEY SYMBOL CONF IGURATION DESCRIPTY]

{86003} AMES].5-168 OA23 B22 €7
{uBB00s ) AMES3.5-168 OA23 822 C7

ON
E

E23 FS M4
23 FS M

RS V7
RS v7 viQ7

0E
vi07 -40.
15.

1.

3

RUODER REFERENCE INFORMAT (CN

.000 SREF  2630.0000

000 LREF  “474.8000
BREF 936,
XMRP 1676.4800
YMRP

IMRP
SCALE L0150

.07 T 7 rIrrrr T T TT

ryrvry

LB LA

T ¢ T 7

T T 177

M

vy Yrr11rTT T,

08 T

.05

\BARERSRRE RRAI

.04

.03

.02

.01

.00

-.01

-002

-003

-004

- 005

-.06

248 k2 AAx0 083223312208 8d22adAsR 2802020 322a002038 328} j“‘l““ﬁ“_’

-007

11343

- 008

!II'I LA R RAARA RARI LARBA SARAE AREALARASAARARE RanbEhantssnssbinia)

3

- 009

'.10

ARBARRRARA

L1 31 111 1.1 43t

Ltobd

| S |

il i1

i

1

2aalisi

1

.11 5.5 0

FIG. 4 ELEVON EFFECTS

(BIJALPHA = 20.00

6.5

7

<

T
[
MACH NUMB

.0
ER

-]

HHRNE
5.0 9.5 160

1478 CONFIGURATION (0.015-SCALE).

PAGE

10.5

71



L TRRE ey e

DATA SET SYrBOL COV IGLRATION DESCRIPTION OE BOFLAP  SPDBRW  RUDCER REFERENCE INFORMATION
( UBB003 ) AMES].5-168 0A23 B22 C7 E2I FS ™4 i4.250 $5.000 000 SREF 2690.C000 SQ.FT.
(uB6005 ) FS M4 14. $5.000 . < .

RS v7 V107
AMES3.5-138 CA23 827 {7 E23 RS v7 w107

07 TTrrryrrrrrrorry LER IR | 5 1 T 7 T T 1Y TT TV T rr Tty im

.08

P Lo

Py St

.04

2asdainshalnatla
P S .
tiasslevazag

—

.....

.02 . e e .
PYRIERTEEELELELERTETE EE ERRS
o
-.01
-.02
-.03
-.04

.
(@]
W
rijrrvrbrn

LALRRARRA AR RS nanlS RANAS
DEEEE FITRICE IO AP I

N
"f\{'"'“'ﬁﬁlﬁi'ﬁﬂﬁ

SYYRESTUT] lLLJ.LLLILLLLILl_LLLA 114l lllLLllJLLlJJJ Liid

INCREMENTAL LIFT COEFFICIENT, DCL

".05 ; : t

-.06 ; ’%% A B i
M M AN

-.07 SR Do R ::: - :?:

-8 tro ‘

[

LJ.I [FEIPERN U PN P PPN

SRS R ERESE ERREE ERE RS ENE RN BN RN DEEE

-'09 ool ool D ol N ]L.'.II

L e T B e e A N A N

-1 4 i .45; i i}iLis.'si EHERA R S _; ; iil_is_i__L g gJSQ_i_&AO;
MACH NUMBER

F16. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(CIALPHA = 30.00 PAGE 72

BN

TYryrry

ol

u



T P e m g wis raes TR e s - - DU PR . FR- Sl
-~ e . . [T .oy . . M P SRR LES qn'sy;’gn@,-‘w@q‘,far.

INCREMENTAL LIFT COEFFICIENT, OCL

i”"ﬁ
| —

DATA SET SVMBQL. COV IGURATION DESCRIPTION DE BOFLAP  SPOBRM  RUDCER REFERENCE INFORMATION

{LB6003 ) AMESI.5-168 0A23 822 C7 523 FS M RS V7 viO7 =40.000 -14.250 55.000 000 SREF 2690.0000 SO.FT,

( LBEOCS } AMESI.5-168 0A23 822 C7 E23 FS M4 RS v7 V107 15.000 -14.250 SE 000 .000 gﬁeg 474 aooo IN.
XMRP 1075 4800 IN.
YMRP .0000
2MRP 400.0000 .
SCALE 0150 SCALE

.07TY¥I!‘]!Y111!YI T 7 T 1T 17 rrrrirrrrr L B | T T 1S U REREE
= A B IR B T Tl R
r A IR AR IR IR, B RIS oy SREREEN B ‘9

L R AR BRI SR . PR ' 3

c R R R I I T3

- P S Y PR T T « e« s . e e L S S S T T S -t

- . N R e N « e e . . -

c: S SIS SN OIS S NPPI B SR T3

03 — T T —1 —
r , R SR SIS B DR B L3

v RGN S SIS SR SR A =

o2 T T SR E e
S I I IR I I : R I 7

.01 e Do oo P MM : oot : e
E: N BRSNS SRS I B D 3
.00}-- N N T OO T o -
Ll Lo oot oo N : oot : 3

- P e S S S . P . . -
=.01 == R R E =
E: RS BESCECEEES EEREREENN SEREEN: SRR SRR ;3

-02 — —_—— ——r 3
£ S ERERAERRERERRR S ER SRR RE R RR R SRR EREE :

-003 e o 1 - o« ] e« e e q e e e { R R T . .

r R B N R O e R A AN S R B : :3

-.04 E R R e B po
SR BT B SC SR B O O O R A B D g

-.05 E R N R R s
06 E SERTE SRR IS S SICRIEIE B I B ISR BT BCSERE :ord

° = T RS S A A AR L B O ;;—?f"fﬁfri co
- . L T T e ) . ......‘./"‘... -:.. :::
-'07L' O T A TP BN :M’Z::ZIZZI':' -
-.08 ¢ :::::::/:),k@"":: N R E N
-.09 t — ——1 ——
9 A ,;4’?7’ R S I N Do

o IR IR . . P [N . -
-.10 ¢ —— . | | N R AR
-.11 *;thf/ TN ETEEE NNEEE R EE PR e EE BT RN RN E R
«*%195.0 9.5 6.0 6.5 7.0 D 8.0 8.5 9.0 9.5 16.0 10.5

MACH NUMBER

FIG. 4 ELEVON EFF""TS 1478 CONFIGURATION (0.015-SCALE).
(DIALPHA = 40.00 PAGE 73



INCREMENTAL NORMAL FORCE COEFFICIENT, OCN

DATA SEY SYMBOL COW IGURATION DESCRIPTION

( UBG003 }
(UBB005 }

.14

.12
.10
.08
.06
.04
.02
.00
-.02
-.04
-.06
-.08
-.10
-.12

-.14

AMES).S-168 0A23 822 C7 €

RUDDER

000 SREF
.000

o

REFERENCE INFORMATION

2620.0000 SO.FT.

8 23 FS M4 RS v7 w07 -40,000

AMES3.S5-168 0A23 B22 C7 E23 FS M4 RS vio? 15,000 -j4,25C $S5.000 LREF 474 ,8000 IN.

BreF 236,6800 IN,

XM 1076.4800 IN.

YR .200C iN.

IMRP 400 ,0000 IN,
SCALE 0190 SCALE

) S A A S 0 B A A A 0 - S B AP S B A B A D R S A S
- N . . . .o { [ N -
L . ' u,....:... .{

+ . +

- i . . s 1 -
oo i . 3- : X ! z
- . J ‘ 1 ......... : —:
T Al | 1
. ) .. ; .. -
- . . « . .i‘ .{
P S SRR
t . NN
r' : ' . . : :q
- i - ... ]
r . . O,
t.. r - -c-u:
+ - e . . - P ] . . &
. s e . Coe e oo
L -l
o .j
[ S 3
) |
L. . . e . . . e .. - 4
T T ] T %
e oo - // s e s . 1

2 et .
R 3
. -
L -
- . -
1

- -
& -
A b A L. ’ s L) S D T S i N T § U N e | IAAA A bk 3 3 1 3__4._A i T W T ¥ i 4.1 3 it .11 .4
5.0 5.9 6.0 D .0 ed .0 %) 9.0 9.5 10.0 10.5S

FIG. 4 ELEVON EFFECTS
10.00

CAJALPHA

MACH NUMBER
1478 CONFIGURATICN (0.015-SCALE).

PAGE

74

AN SB R CORITR Y13 3



]; BRETS e TSy e,y <P R wz o g

¥
3

PR

vy

OATA SET SY¥EOL CONVIGURATION DESCRIPTION CE BOFLAP SPOBRX RUODER REFERENCE INFCRMATION
250

{ UBE003 ) AESI.5-168 OA23 B22 C7 E23 FS M4 RS V7 viQ7 -40. 14 .000 .000 SREF 2600.0000 SO.FT.
AMES3.5-168 OA23 822 C7 E22 FS M4 RS V7 ViQ7 1 -14,250 S55.000 000 LREF 474.8000 N,

BREF 926.6800 IN.

XMRP 1076.4800  IN.

YMRP L0000  IN.

ZMRP 400.000Q0  IN.

SCALE 0150 SCALE

M

{ UB6005 }

T r r ry reerre LS A S S LN BN B § vt L L S S MR B M S 8 T v v vy v Y v v
P T T S « & e e P T T T S S S Y L.

.14

.12

U W ¥

.10

Ty T'T‘T'\“r‘!ﬂj
ﬂ
-

. |

-08 AR SRR EELA AT EEELDIN SLADALERAE SRS SRS IS NI B o0 B,
O~ X e S B SRR S sentt RSARENEERE BERNERER:

.06

R

.04

1 1.1 1A 1

.02

'y

Yrvyrjyuovryy TrvrrEyTyTYy
PRI Y e

T

T T
.

et T T e T

INCREMENTAL NORMAL FORCE COEFFICIENT, OCN

- s e e PO ——v—‘?“f-.__ -

:9_.__:__.__.—-?——”_".. e e e -
-COSL .-

[ ]
-.08 :

[ ]
-010__

- 4

-.12

- 14 i g g g g 10.0° '10‘.'L
MACH NUMBER

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
{B3ALPHA = 20.00 PAGE 75

T e b D Dt e 39

AR AN e AN



INCREMENTAL NORMAL FORCE COEFFICIENT., OCM

guaaooag 8

.14

.12

.10

.08

.06

.04

.02

.00

- 002

-004

- .06

".08

-\10

DATA SET SYMBOL CON IGURATION DESCRIPTION BOFLAP SPODRYW  RUDDER REFERENCE [NFORMATION
AMES].S5-168 OA2) B22 C7 £23 FS M4 RS V7 viO7 ~-40.000 -14.250 $55.000 .000 SREF 2620.0000 €O.FY
AMES3.S5-168 0A23 B22 C7 €23 FS M4 RS v7 V107 15.000 -14.250 .000 .000 LREF 474.,8000  IN.

OREF 9%, ,6800 IN.
X0 1SV A IN.
YMRP 000 e
2MRP 400 .0000 IN,
SCALE ,0150 SCALE
fr‘ ! : | B T Y ! Y ! : LB L L) T 7 LS L] LA ! L ! ! T L .' Z L Y L8 r T A ! L L 1.' A L] ] ! v T f :"
ke ..[ SRS DR NS SR SO S DDA S RN -
- . . e e { - -
$ T B!
- - N -
L. e e .4
L. e . e e -
- -
- o o . e e . P '__—__,____u—-r‘tﬁ . = -.t
. E!_.__—- — c e e . . 4
8 .4
- - -
. -
b 4
L. .
- . .o
- . .
L .
s -]
- 3
- -
- . -
L . 4
. -
i . . —0 ]
. B ]
L ~ ]
= PR - . 1’
,.crff’ ) -
- ]
[ L . L R "3
3 i A L A A A A i i L A ) y's 3 A4 A H A A Fy A A A i 'l y 1 i A i .l ' 4 1 i A A 1 L -1
S.0 9.5 .0 6.5 7.0 D .0 3 .0 9 10.0 10.5

FIG. 4 ELEVON EFFECTS

(CIALPHA =

30.00

MACH NUMBER

1478 CONFIGURATION (0.015-SCALE).
PAGE

7€




INCREMENTAL NORMAL FORCE COEFFICIENT., OCN

R S SR P P . -
. " e e S cemae e meen e, v u a s e e e e TP - e L g SRR R OREEE) E  w

DATA SET SyrBOL.  CONF IGURATION DESCRIPTION OE BO0FLAP SPOBRX  RUODER REFERENCE INFORMATION

(URGO03 ) 8 AMESI.5-168 DA23 822 C7 €23 FS M4 RS V7 vI07 -40.000 -14.250 $SS5.000 000 SREF 2690.0000 SO.FT.
(86005 ) AMES3.5-168 0A23 B22 C7 €23 F5 M4 RS v7 vIQ? 15.000 -14.250 $55.000 .000 gEE: 474.8000 IN.

XMP  1075.4800 IN.

YR
MR 400.0000 IN
SCALE .

.14 E!! ryYyrrrrYyyrrrrryyrrrrrrrrryyyrrryrrrrryrroT T
.1?“' __l_____ ‘M -
. Z:IZI_I,‘._.'_'_-J-—%—I—'E"T"‘.:IZI:II]
- - s e - s e = . v e e . e e . s e e e “—.-_—__‘__.—-'—-‘.... N - e e o e e - o
0 3¢ B gy s S S—— m— — DD B ]
r.... « e v . > e e e = e e e - e s ® . . » :
.08 T 7
.06 T .
04 T ]
s - 3
02 T 1
C -
.00 T -4
- .
o . -4
-002[._ B
-.04>..... e e . « . e . PR « e e . « e e e « e e e PR P P e .. o
<L « e e e R e e ] e e . o v e e o e e LRI e e e e e -
- T T T T T T T T T
AR D EDDE (A (A A S TN T I :@: -

SRR S SRS SRR RN SO B S ERR ISR N
B L e e L I O O O A
S R R R

SR L R % M- S R JC R FUNMEE R R FOR R LR
MACH NUMBER

FIG. 4 ELEVON EFFECTS 1478 COMFIGURATION (0.015-SCALE).
(DJIALPHA = 40.00 PAGE 77

LA A 4

ot
—t
O
ul

[}

N el WS Db



]

.
S M MM et T 7w 4.3 24 el T et et ummwn"mmm L
Yy

R .

DATA SET SYMEOL COW IGURATION DESCRIPTION OE BOFLAP  SPDBRY  RUODER REFERENCE INFORMATICN
(UB6003 1 AMES],5-168 0A23 822 C7 €23 FS M4 RS V7 vIO7 -40.000 -14.250 55.000 000 SREF 2690.0000

(uBs005 ) AMES3,S5-168 0A23 B22 C7 €23 FS M4 RS V7 V107 15.000 -14.250 55.000 000 LREF 474.8000 IN,

BREF 936.6800  IN.

XMRP 1076.4800 IN.

YMRP Q00 1IN,

2P 400.0000 IN.
SCALE .01S0 SCALE

Ty T T v T Y T T r 1 v T f ™11 L SRS A SN | ™7 T T T
SrASSRASASRARERAE RESAE BESSE MMM I MM DNV BIMMME I MME BNMMMD

| S .

[ ]
oloT

- - -y

- : 4

r o -t
.08 T~

- -

- -
.06

. E

ol -

- -4
.04

.02

0£$
|o8

st 1 13 ..L_A__LA_L-L

T r*r'r"v—r'{ LI AN ¥

INCREMENTAL DORAG COEFFICIENT. OCO

O

.00 +—=

-.02\_' J
o : ]
b o« . . ....i...- .. e e e e e e e . PR e 0. [N e -

-.04-lul- .-l-’l-.l LT LI T T L2 R Y ..lll N S ) L Y « v s s L
- « . « e e e PR [ e s PR s e s e s . PN e s . o

-.08-.--. P s e e e e e e e 4+ e o e s e e e e e e e . -
S DU EDANRRE EDEDER IDSY RN IR EDAR R S S
- I A : : C e

-.08..-.. e e e e « e 4 P « e [N e e ....‘.... PO e e

-.lo .b.l‘J.SJ — ..OIIL .gl‘l .‘r)‘..7..5LllE.‘lOL“E.l‘jLL‘H.‘OlJL‘J.JSL ]6.0 10'5

MACH NUMBER
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATICN (0.015-SCALE).
(AYALPHA 10.00 PAGE 78

H



b

TR Mot s o e

FEEN
\ .

AMES].S-168 0A23 822
822

{UBs005 ) 8 AMES3.5-168 0A22

DATA SET SVBL.  CONF IGURATION OESCRI

(UBE0C3 )

e e

TYTTYTTTYrTTITTTY Yy Ty LR 2 4 T i1 LERLARS LA LA | ..45
- . . s . . . . . e 40 (¢)]
. . o o v e . . g &~
L. . m_ 4
= R bt ..hw_
. . <
b . - lP
- g ) -~
Y (W]
1*2] _
- . . = A
L . X (48 ]
: I
= -9 Te)
—
- . . o e d [ e}
> . * s e (
- e 2
O
oy
x —
b - e . -
L . m
S . .Oom ﬂb
Sy
[ ) kT
- . 25
. . 2 o
b - o .—ANPHUB
- S < O
. - N Y e . HM
[ . c .. .r. .
$ HES Jo
L]
L - 4
- -J
L .._Hw
L .
L . J (Jp]
. ] —_
x = rnH_v
p-— i d - ® F
= s e F
DR E
SN - (99
L. . c =Z O
L. e B4
| R - : w N
L . . y -]
wu n
= 4
, & ] -
o =I
b a2 0 ﬁlr.r‘»-.r..ip [ O W U 0 G U W T B N VI DV U W S S S —Hw P.U- w
6N O ® W Ww & O & < o o o =25
= T % & & @ © g § 8§ & 7 Up
] [} [} | ]

030 °*AIN3IJ144300 9v' O IVINIWIUINI

etk Al g

PRAEEE O

e D W Sk SN . RN MM SUA ALt 1 P oot s

I Bk e e & ¢

T et btk e o



INCREMENTAL ORAG COEFFICIENT, 0CO

~

BDFLAP  SPOBRX  RUDCER REFERENCE INFORMATION

14.250 SS5.000 000 SREF < .

14.250 S55.000 000 LREF 474.8000 IN,
BREF 936.68C0 !
XMRP 1076.4800 IN,
YMRP i

0000
2Re 400.CO00 N,
SCALE .0150 SCALE

OAYTA SEY SYMAOL. CONF IGURATION DESCRIPTION

0E
( LBs003 ) B A€S5),.5-168 OA23 622 C7 €23 FS M4 RS V7 VI07 =40 -
(uBe00sS } AMES3,5-168 OA23 822 C7 E23 FS M4 RS V7 vIO7 15.00G -

12 f""Tj—'T ¥ F 7 s L B B T ¥ 7% ¥y r r-y L A B B | LA L v F r 71T 3y v ¥ &1 V'TT—‘
. MR .}. N M SN M EMARARER BB AN NN AN AR AR AR SN BN

O T S S T o S S N S T S
010 e

« o e « e e . e e e . « s e s e s e . s e e . « e e .
—
.08 —
. o s e e A e e « o . . e . . « e e s
. s . . .

.06

- P

[ T
.04

o -
.02 1

.00

A
.

v

) o

-.02 f————
RS R R By EOE EEE

v

e

...

- .06

-008

]
E.'f:: SNSRI EDSDE IR A AR R I SR ::::3
L R B @ rmmr e e e KRR
MACH NUMBER
F16. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(CIALPHA = 30.00 PAGE 80

0

#490.0000 SO.FT,

B AR et e —

>4 o matihs u-n‘,.'.‘.-.v.. W

B e



INCREMENTAL DRAG CREFFICIENT. DCD

)

DATA SEY SYMBOL COVF IGURATION CESCRIPTION

{UB6003 )
(UBs00S )

BOFLAP  SPOBRK  RUODER REFERENCE INFORMATION

.12

-3
8 AES3. 5168 OA23 822 C7 523 FS M4 RS V7 VIOQ7 -40.000 ~i4.250 SS5.000 000 SREF 2690.0000 SO.FT,
AMES3,5-168 OA23 B22 C7 E23 FS M4 RS v7 Wi 15.000 -14.250 55.000 .000 LREF 474.6000 IN.
BREF 936 .6800 IN.
XMRP 1076 .4800 IN
YMRP o IN,
2P 00.0C00 N,
SCALE 10iS0  SCALE
¥ fvv*tIvav ™ =T T VTTTTTT LZNRS B 2 ¢ LAMR 00 ZR Aum S m BES maw |
b . . e e . e “ . . e e .. e - . . o
b .o PR « a0 . e . . of
- . [ e e e e . h_—-——'l'-f'—__{.g Co.

.10

LA B J
« e e
. l-}
o ol
Ty

.08

Ty v v
o s n

.06

.04

.02

i A

..
i T .

]

. [

o o

N o
'f“"—\’_f—'——'l—l"ﬁr‘111 T Ty

-.04

- 006

-008

-.10676

FIG. 4 Fi.EVON EFFECTS
(DIALEHA

40.00

MACH NUMBER
1478 CONFIGURATION (0.015-SCALE),

PAGE

S

C
b- L R Y . . s s . DR T T - .1
r.. . ./‘... e e ]
.V//.f. e e e . e e e . - . .{
. s s e e e e e 4 . « e e . « e e . PP . . .. o
NN I S .;J_LJW};J_LJ__;fZl NS N NN B B I

5.5 g.C 6.9 .0 7.9 8.0 «d 8.0 9.5 1

81



INCREMENTAL SOREBODY DRAG COEFFICIENT. DCOF

TJATA SEY SYMBOL CONV IGURATION DESCRIPTION (s 3 BOFLAP SPOBRX  RUDDER REFERENCE [N ORMATION
{88003 ) 8 AMES3.S-168 0A22 822 C7 EXJ FS M4 RS v7 VIO? -40,000 -1 000 000 SREF 2690.0002 SO.FT.
< LUB6005 ) AMES3.5-168 OA23 B22 C7 £23 FS M4 RS V7 viIO? 15.000 -1 S$5.000 .000 LREF 474 8000 N,
OREF 9% .6800 M.
XMRP 1676.4800 N,

YMRP ;0000 IN.

2MRP 400 .0000 IN,

SCALF 019N AL

B2 A LA IR AMAME BLAMRAME BN AN tt?Tttf“T.rT?‘.f].ﬁt.' f.'ftifrtfq
.10 3 .:3
.08 T— —-,
- . S

[ . L]

.06 1 ]
L . Loood

.04 T— ..i
- 0]
.02 f—— — o
-3 * e e ::jl
'.OZL_ J,
% ! 1
-.04 -)
[ S
-.06: . . —%
-.08 1 T -
SRS BRSNS DRSS DRSS RS REESE IR DR R i
e o R O S o N 5 SR ) B S S B R N S vy B By v VR TR

MACH NUMBER

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE].
(AJALPHA = 10.00 PAGE 82



INCREMENTAL FOREBODY DRAG COEFFICIENT. OCOF

o
1

OOER REFERENCE INFORMATION
000 SREF 2690.0000 S4.FT,
L00 LREF 474.800C IN,

8er 936.680C IN.

XMRP 1076.480C  IN.

YMRP .000C IN,

P 400.0000  IN.

SCALE 0150 SCALE

OATA SET SYrBOL CONF IGURATION DESCRIPTION

{UB6003 ) 8 AMES).S5-168 0A23 822 C7 E23 FS M4 RS v7 VIO?7 -
(UBB0QS ) AMES3.5-168 DA23 €22 C7 €23 FS M4 RS v7 vIQ7

- B
-

.12;71 "IIYYTﬁ.rITYY"'rf' :.':T :77.' .'.".': ¥y ¥ L ‘ﬁ"': R J vy Or v 9 T 7 ‘?3
- B .{
r. -1
010 E .J
. . o
[ S « e e . [ e e e ‘e e e PP [ e . [ e e . e -
.08 . . . » . . . - . . . . .
[ SRERIDSN IDERESE DN IDAREN IR IR EDEDEN
.06
. P e e e e e e [ o s e s P e e . [T e e e v e N

04 +B—r——— —_ {1

'y

- -
=3 . ~

e s s e e e . DO e e s e s e e s vooe e o e o e e e . . -t

.02

R e s . e e e LR ) e e s LY e e s e s s e e e . -
3 s e e D Y o v e s [T PR Y Yooy L PN e e e e v . -
b

U0

.
R s s e s e D D I S T Y B T o v
02
L ]
A e e e P Y e e e L ) s e e e e 4 S T LR ) P R T TR
. 4 e e e e « e 4 e P O Y L T T T T TS EP R

-
-004
p -
L. +
L. .. P « e N PP e e [ [P NN [ .1
".06
- .. . [ P e e e e Coe e [ e e [P « e
- -

-008

-
s s . .
o

cod e

NV e i T Ty T
MACH NUMBER

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(BIALPHA = 20.00 PAGE 83




DATA SET SYEBOL COF IGURATION DESCRIPYION

{ UBBLOJI ) B AMES]. 5168 0A23 822 C7 €23
(86005} AMES]I.S5-168 0A23 822 C7 EX3

FOBRE RUOOER
OO0 SREF
.000 LREF
BREF
XMRP
YHRP
ZtRP
SCALE

55.000
$5.000

REFERENCE INFORMATION

936 .60
1076 AKX

.12 &fﬁfff
oo

T v v 1

L 2l e a4 LAN S S L S RN i 4
o s e .

T Y
« e .

VIVV{TTﬁf

.10

.08

A

.06

-008

i T W |

.0

FIG. 4 ELcVON EFFECTS

(CIALPHA =

RIS S IS R i

30.00

MACH NUMBER
1478 CONFIGURATION (0.015-SCALE).

(8]

(@]

'

[

4 .+ o
u .
= d
o .
o 047

T8 S <
w

[ =] i "
o .02 ]
3 L .4
m - -
o .00 . . . . . . . .
z [ DA B A —0 . . ]
D . LR T S o o e aoe e « v -
S -.02 o . L T ST L T J. . « s 8 e g.. T B
g -3 . L Y —,f(./-' « & & o a4 e « e 6 e .:
w 0 b [ e e s e / e e e e PO e e e [N o
21 -.04 po.’f/' . e . .
E L. Y .. e e . . . -
li’ ".06 |

& . .
@ ™ 1
|8} g b
Z

.0 8.5 10.0 16.5




INCREMENTAL FOREBODY DRAG COEFFICIENT, JCOF

DATA SEY SYMBOL CONF IGURATION DESCRIPTION

{UBB003I )
(uBs005 )

.12

.‘0

.08

.06

.04

.02

.00

- 002

- 004

- -06

-008

FIG. 4 ELEVON EFFECTS

s
B AMESI.5-168 DA2) 822 C7 €23 FS M4 RS V7 V107 -40.000
AMES3,5-168 OA23 822 C7 £23 FS M4 RS V7 VIQ? 15.000

r v 5t v v L B S 4 v v Y LA ri+vv ¢y Frvvuv vt T v v v vy v L B S
. . T C— . Y

b
- -

S

s

.

o -
- -
- B
5 -
o o
o -
[ ]
- - -
- . .

AL X

i1 4

v v
e s

P o e
-\-\ « ..
T - e .
.. « e .
- 0 . e .
“ e . . e .
el L

-

- 1045 e e e

MACH NUMBER
1478 CONF IGURATION {0.015-SCALE).

(DIALPHA = 40.00 PAGE 85



i

INCREMENTAL AXIAL FORTE COEFFICIENT. OCA

DATA SET SWEO. CONFIGURATION DESCRIPTION

( WB6003 ) 8 AMES].S-160 DA23 622 C7 E23 FS M4 RS V7 vIO7 -40
€23 RS v7 w107 15

({uBB00S ) AMES].5-168 CA23 822 C7 FS M4

SPOERY  RUDCER REFERENCE INFORMATION
S55.000 .% SREF 2690.0000 SO.FT,

LREF 474 .8000 IN,

BREF 936 .6800 IN,

XMRP 1G76.4800 N
.0000

T 7 77 T vV 7v 7 ¥ F8 ¥ v ¥ y v T 7
e e « s e . . . ..

L v T 1 ¥ ¥

YMRP IN,

~MRP 400.0000 IN,

SCALE .01S0 SCALE
LA AN & l‘i T T I—Y"‘Y"'T-'T—T""'T_l—'l“ﬁ

A L 3 A

e .
[P
I W |

b . -
- - -
- - -
+. . -
030 1 )
- -
- “
025
L -
L -
L -
L -4

.0L20

¢

.
AL

015

e s .
A 4 3

010 1

L J0NL JA S |

.005

LANR SR 2NN §
PO
. .

FIG. 4 ELEVON EFFECTS

(AYALPHA = 10.00

.000 'Tﬁéi L%Tg:;; .-3- i

. .0
MACH NUMBER

1478 CONFIGURATION (0.015-SCALE).

PAGE 86

(%]



o s B T S
R "."‘.""Wv“ ‘l’;r L kb ol

R RTINS

VR L )
N w v

DATA SET SYMBOL. CONF IGURATION DESCRIPTION

(uUB6003 ) B AESI.5-168 0A2) 822 C7 €23 FS 14 RS V7 i
(UBs005 ) AMES3.S5-168 DA23 822 C7 E23 FS M4 RS V7 v

.045 {ff R LA ARAN ANAR RN BN BAARAR MY SRR AR AN BAAMENEMES BN ENEMINING
- 4

. -

.040 4
)

|

.035 .
-

.030

.025

A1 2 1 f 1 1 4 3

.020

T LANR R B LR B B YT A S B § T T
I T T T . e A

INCREMENTAL AXIAL FORCE COEFFICIENT, OCA

g SRR PSS b SO
- —— . -
DI O I pac 5]
.015 1 —
[ ]
.010 T
-005 . —F——r--"F——r——rf————r 1 . . . i

VL

1000 dfim g
MACH NUMBER
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

{BIALPHA = 20.00 PAGE 87



sl :

INCREMENTAL AXIAL FORCE COEFFICIENT, OCA

OATA SET SYMBOL CONV IGURATION DESCRIE

| 44
({UBE003) AMES3.5-168 0A23 822 C7
8 AMES3.5-168 CA23 B22 C7

(860052

BRE

XMRP
YMRP

F 936.6800
1076.4800

2 RP 400.0000
SCALE .0is0

045 TT 7 77

YyYvVrvyy

ryvror.sy
.

T v 7 7 Ll S B § Ty vy v ¢t v v v T ¥y rzr
¢« e s LR [ T T S « s e

T v v v

BOFLAP SPOBRN  RUOCER REFERENCE INFORMATION

55.000 .000 SREF 2590.0000
.000 .000 LREF 474 .8000

SQ.FT.
IN,

Zzzz

SCALE

.040

>

F
[
[
-

.035 -
- -
.
o

LA B L

« 2 s s

. . e e s .
« e e [N
« s s o s . s
. e e s « e s e

»025

v 7T v ¥

. . . e . . e v . . .
s e e « s e . e s e e “ e e .

v e e w " e s s o = e . . e e e PR O

.« . e « e e - o e . . “ e e e - e .

a e e e o o v e e + e . « e e . P
LI Y - e s . s e e e v e . o« e . e
A 1 8 1 1 4 11 i W . A 3 5 1 A 2 A A

.020

S 2 RS BRSSP 20
o ::::://:":
.015 | A N AN ]
f e :
.010 T T —ff/ffﬂ . ]
: o b 5
.005 == .

R thgil . .b;; . :%1; . .bll 157%;: : .b]' .

FI6. 4 ELEVON EFFECTS

(CIALPHA =

30.00

MACH NUMBER
1478 CONFIGURATION (0.015-SCAL

E).
PAGE

88




5 s e s
O B TN AN ity RS e+ e . .
2 N o I, Ve - - weqri .W‘,“,%,A..«,_i B i S LR )

OATA SET SYMBOX. COVFIGURATION DESCRIPTION
{ UB6003) AMES] . S5-168 OA2) 622 €23 FS M RS V7 VI
( UB60Q5 ) 8 AMES3.5-168 0A23 822 Eanmaswwg';

e
1
sk
:
!

045 v v vy R AR Sl S 4 ryrrr rIirr T yrrr rer r. 1 ¥y 5y ryrrrry Y v ¥ 3 T v v
. I . . « s e o e s e L R S I T S voe e e T S

v VT v v
s e s e
Y

.040

(8] o, 3 Pl <
o el e
- . . .o E

-

- L .. J
; Z
% vy 0035 1 )
i — L -
s = :
; n 4
¢ 3; .030 . ]
: 5] X 4
! © - ]
: w [ . :
: g .025
. D L * .*
; o C )
* b . -
; 2 e e T T L e O T BT U P

—t 0020 i

> e e e e « o s . . e s « & e e o ¢ e s e s e « s a " e e s P « o« s e PO |

o C 1

< - -

= 015

ud L J

X ! ]

& - ]

‘2’ .010

z i

.005

S5 0 7.5 'JTBL' S 'éTELJ '
MACH NUMBER

-~ FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(DIALPHA = 40.00 PAGE 89

.000



e

NI A b e ¥

N YNET s 8

DAYTA SET SYMBO. CONF IGUPATION UESCRIPT ION

{86003 )
£ uBB00S )

045

.040

035

.030

.028

.020

.015

.010

.005

INCREMENTAL FOREBBOY AXIAL FORCE COEFFICIENT., DCAF

DE BOFLAP SPDBRYM  RUOCER

REFERENCE INFORMATION

FI6. 4 ELEVON EFFECTS

(AJALPHA = 10.00

MACH NUMBER

1478 CONFIGURATION (0.015-SCALE).

PAGE

90

B AMES3.5-168 0A23 B22 C7 E22 FS M4 RS V7 viO7 -40.000 -14.250 S5.000 000 SREF 2690,0000 SQ.FY
AMES3, 5-168 DAZ3 822 C7 E23 FS M4 RS V7 wiO7 15,000 -14.290 55.000 000 LREF 474 ,8C0C IN
BREF 936 ,.E000 IN.
xMRP 1076 .480Q IN.
YMRP .00 IN.
ZIMRP 400.0000 IN,
SCALE 0150 SCALE
r" L3R J v v A L4 : v L 3 v L 4 R R J L] v L Ll v L4 v v L 4 ¥ L] L] LIRS v L . N .S L L L { A 4 T
[ . . q
- ]
b - -
- .-
- - - . -
- - . . -
[ ]
i o
r . . j
> .-
¢ h
- -
o -
L .
b PR
I FREE REEE )
S
F e s e .
[ | @
-000 575 éfﬁ’ 'é?ﬁ é.%




R I KAt e

S PR SO TR 2 RS A SIS 4 e W e S . - O PR, - o oyt g
- F o
, | W—
—

DATA SET SBOL. CONFIGURATION DESCRIPTION OE BOFLAP SPDBRX  RUDDER REFERENCE INFORMATION

(UB6003 ) AMES3.5-168 OA23 822 C7 €23 vi07 -40.000 -14,250 S5.000 .000 SREF 2690.0000 SO.FT,
{uBB005 ) AMES3.5-168 0A2) B22 C7 E23 F v? w107 1S.000 -14.250 SS5.000 000 LREF 474.8000 IN.
BREF 936.6800 IN.
XMRP 1076 .4800 IN,
YMRP L0000 IN.

Aa
Iz
33

IN,
SCALE 01S0 SCALE
oL I SR AL AL AL AR AMME EMAMAMRES IRALARAME BN EREMILEME BN BMIMEMEME ARSI MMM BN
?. . . o
- . -
.040
o -
- F
- B
.035
- - -
r- h
b - p
.030
.. -
- -
-025 1

.020 -

L LI L
. e e

[
é...
g

.015

L
. |

e e .
i .

INCREMENTAL FOREBODY AXIAL FORCE COEFFICIENT, DCAF

005 T o———F——————— 11— —
« . 2 - e e e . v e v e 2 o § « a2 e . __*

R I et FoEN HEs FEEeU BEREE]
MACH NUMBER

FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).
(BJALPHA = 20.00 PAGE 91




J T

ot TN | |

OATA SET SYrBOL  CONF IGURATION DESCRIPTION 0E B0FLAP SPOBRX RUDCER REFERENCE INFORMATION

{uBe00l ) 8 AMES]3.5-168 GA23 B22 C7 €23 FS M4 RS V7 viO? ~-40.000 -14.250 S55.000 .000 SREF 2690.0000 SQ.FY,
(uBs00s ) AMES3.5-168 0A23 822 C7 €22 FS M4 RS Vv7 vIO7 15.000 ~14.250 55.000 .000 ngEF 474.,8000 N,

045 ™7 T7 \ SBn EEn gma 4 2 g mms S | ™y rrTrTrTr Ty ™—r 1t )\ 2 GuE S | ™rrr T ) auns Nam I ﬁr_:]vt

¥ v v v
i, ﬁ\\.
Aol .1 1

2T I bty IS O S e s B s >

[T [ PP PP e e . e 0.
035
. e
e e . o e e e e e . s e e e soe e . . e . “ e e
e e s . e e s e e s e e e e e . . . e
e e e . PR « e e . c e a e .« . . « . e P .
. « e e I PP . .

.030

Ty
.T\\
.«
.

AL 3 2

v v
.‘
-“
« 31
« s
Y o} .
o« f
¢« e =
. .
) . |

g

vy rrry
i AL

025

- -4
.020 T N .

L .- PR coe e . o

s > 4

oS T T

\
-

O T T T T T T T T

A
e e e e e e e
PP [N
[T O G I

005

-

©

INCREMENTAL FOREBOOY AXIAL FORCE COEFFICIENT. DCAF

. -

N VN I
g.5 10.0 10.5

.0 . .0 -5 5
MACH NUMBER
FIG. 4 ELEVON EFFECTS 1478 CONFIGURATION (0.015-SCALE).

(CIALPHA = 30.00 PAGE 92

.000



- R AL AR Tl Lol
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DATA SET SYMBOL CONF IGURATION DESCRIPTION s 3 BOFLAP  SPOBRX  RUODER REFERENCE !wmgmy
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INCREMENTAL PITCHING MOMENT COEFFICIENT ABOUT AFT C.G.. DCMAFT

OATA SEY SYMBOL (O IGURATION DESCRIPTION DE BOFLAP  SPOBRX  RUDDER REFERENCE INFORMATION
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INCREMENTAL PITCHING MOMENT COEFFICIENT ABOUT AFT C.G.. OCMAFT

DATA SET SYMBOL. CONF IGURATION DESCRIPTION 0t BOFLAP  SPOBRY  RUOCER REFERENCE |NFORMATION
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PITCHING MOMENT COEFFICIENT ABOUT AFT C.G.. OCMAFT
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RUODER REFERENCE INFORMATION
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