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ABSTRACT

Experimental serodynamic investigetions were made on s 0.0035 scele
model of the North American Rockwell Delta Wing (134D) Space Shuétle
Orbiter in the Mershall Space Flight Center 1l inch Trisonic Wind Tunnel
during the period thch 11-17, 1971. Tests were conducted over s Mach
number range from 0.6 to 4.96 at Reynolds numbers from 4.4 to 8.9 x 105
per unit length. The test primery objectives were control evaluations,
therefore the delta wing elevon wes deflected syﬁmetrically over a ragge
from -20° to +20° and unsymmetrically {eileron céntrol about some elevator
setting) at selected positions for aileron deflections of 0°, -260, and
-40°.  The abové condltions were evaluated at 0° and 6° sideslip angle
over an angle of attack range froﬁ -10° to 300, and over an angle of side~

slip range from -10° to 10° at engles of attack of 0°, -6°, ana 6°,
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SUMMARY

Experimental aefodynamic investigationé were made on a 0.0035
scale model of the North American Rockwell Delta Wing (134D) Space
Shuttle Orblter in the Marshail Space PFlight Center 14 inch Trisonic
Wing -Tunnel during the period March 11-17, i971. Tests were con-
ducted over s Mach number range from 0.6 +to k. 96 gt Reynolds numbers
from h.L to 8 9 x 106 per unit length. Thg test primary objectives
were cbntrol evaluations, therefore the deltea wing elevon Wés de-

- flected symmetrically over a range from -20° to +20° and unsymmetri -
cally (eileron control about some elevator setting) at selected
pogitiéns for alleron deflections st 0°, -260, and -40°, The above
conditions were eveluated at 0° and 6° sideslip angle over an angle

" of. attack range from ~10° to 30°, and over an angle of sideslip range

- from -10° to 10° at angles of attack of 0°, -6°, and &°,

Deteiled descriptions of the model components are contained in
; the:sections titled Conflgurstions Investigated and Model Component

‘Deseription Sheets.



TABLE I. SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS

SADSAC NOMENC

v A HYTTTUTY
LA A VAN |

COEFFICIENT COEFFICIENT NAME
‘ BODY AXIS { STABILITY AXIS | WIND AXIS
Ca . Total Axial Force - CA - - -

" Cap Base Axial Force CAB -- -
CAr - Forebody Axial Force CAF - -
Cp - Total Drag Force - CDh CDTOTL
CDp . Base Drag Force ' - CDB CDBASE
Cpp Forebody Drag Force - CDF CDFORE
CyL, Lift Force - CL CL.

CN Normal Force ' CN - -
Cy Side Force CY. CY CC

C /) Rolling Moment CBL CSL CW1L,
Cm Pitching Moment CLM CLM CPM

Cq Yawing Moment CYN CLN CLN
1./D. Lift-To-Drag Force Ratio - L/D CL/CD
L/D . Lift-To-TForebody Drag Force Ratio - 'L/DF’ CL/CDF
N/A Normal-To-Axial Force Ratio N/A - -
N/A Normal-To-Forebody Axial Force Ratio CN/CAF - -




CONFIGURATIONS INVESTIGATED

NOMENCIATURE -~ Delts Wing Orbiter

B 9992~134D body. Delta wing orbiter body including s
canopy on the upper surface aft of the nose,
Wyr 9992-134D delta wing with -5°.twist and rounded wing
tips. Used with body 35' Wing blends into body.
Eo Full span, constant chord elevon located on delta
’ wing WlT'
Vit Centerline vertical etebilizer with the 5° (half

angle) wedge trailing edge; used with body Bs.

Jo Drag brake - Jo 1s the deflectable side panels of

vertical tail V17 hinged @ 60% element line and
extending to the trailing edge.

X - Straight sting extension :

Refer .to the section titled Model Component Description Sheets for
dimensional date and the section titled Figures for drawings on the sbove
componénts., See the dataset collation sheets for a complete run summary

on the configurations tested.
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TEST FACILITY DESCRIPTTON

The Marshall Space Flight Center 14" x 14" Trisonlc Wind Tunnel is an inter-
mittent blowdown tunnel which operastes by high pressure air flowing from
storage to elther vacuum or atmospherlec conditions. A Mach number range
from .2 to 5.85 is covered by utilizing two interchangeable test sections.
The trensonic section permits testing ot Maech 0.20 through 2.50, end the
superscnic section permits testing st Mach Q;Th through 5.85. Mach numbers
between .2 and .9 are obtained by using a_controllable d;ffuser. The range
from .95 to 1.3 is achieved through the use of plenum suction and perforated
walls. Mach numbers of 1.4h4, 1.93 and 2.50 are produced’ﬁy interchangesble
sets of fixed contour nozzle blocks. Above Mach 2.50 & set of fixed conbour
nozzle blocks are tilted and translated automatically to produce zny desired

Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at appioximately -40°F dew

point and 500 psi. The compressor is a three-stage reciprocasting unit

driven by a 1500 hp motor.

The tunnel flow is established end controlled with a servo aétuatgd gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the sir temperature can be controlled from
ambient to approximately 180°F. The air then passes through the test section

which conteins the nozzlé Bipcks and test region.

Downstream of the test section is a hydraulically cqntroiled pltch sector
that provides a total angle of attack range of 20° (TlOo). Sting offsets are

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



TEST CONDITIONS
TEST _TWT-484

TABLE ITI

REYNOLDS NUMBER ) DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
-l 6
0.6 6.5 x 10 5, 58 97
0.9 6.9 % 10° 7. 96 95
1.0 6.7 x 10° 8. 33 98
1.1 6.7 % 10° 8.73 96
1,2 6,6 x 10° 8. 98 97
1. 46 6,6 x 100 9.56 99
1.96 8.9 x 106 12. 80 96
2,99 4,4 x10° 4.95 98
4,0 4.6 % 10° 3, 68 100
4,96 6.1 x 10° 3, 40 99
BALANCE UTILIZED: _<Task 0.7-inch MK 1-A Six Component
COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:
NF 400 1bs 0.3%
SF __100 lbs 0.3%
AF 15 1bs 0. 3%
PM
o
RM - 70 in lbs 0,3%
COMMENTS :

No satisfactory method is known for determining the absolute

accuracy of the final data coefficients.

10




DATA REDUCTION

Measured dota were reduced about the body and stabllity axis systems. The

reference data used to reduce the data for the delta wing orbiter are listed

below:

Delta Wing Orbiter (Bg)

Spepr = By = wing srea = 10.732 in2 = 6084,0 ft2 full scale
frep = € =wing MAC = 2.87h in = 821.2 in full scale
brep = by = wing span = 4,980 in = 1422.8 in. full scale

The model moment reference point for the Delta Wing Orbiter is 4.979 inches
aft of the nose (1422.5 in. full scale), on the lateral centerline, and 0.4k550

inches sbove the Fuselage Reference Plane (FRP) (130.0 in. full scale ).

., Angle of atback and ‘angle of sideslip were corrected for éting and balence

deflections, and axial force was corrected for weight tares.

Base pressure measurements were made duiing-the tests at‘several locations on
the vehicle base and have been used to calculate a base axlal force which

was applied to the data to obtain a forebody axial force. This forebody axial
foree was then utilized in calculating étability axls data and determining L/D.

The equations used were

Ch =0Cy - C
AF A AB

11



DATA REDUCTION
(Continued)

= measured axial force coefficients minus Ttares

Cap = ”:Pw - (PJ,*PQ)/Q] /%oi Ap/Srer

free stream static pressure

=

[}

H

1]

Q
h=3

|

=
ey
o
5
o

o

8
I

pp & pp = body base statlc pressure

Qe = freestream dynamlic pressure

Ay = base area = model base + balance cavity area

= 0.005488 £t2 - delta wing orbiter

CL = QN cos q - QAF sin a

C = C cos a + sin a
Dp A Cyy

L/D = Cy/Cp,

The center of pressure data are presented ss a percent of body length and were

determined by the following equation:

Xc.p./g = E(c.g. - {Cm/Cy) 'é] /4
Where incremental coefficlents are presented these values were calculated by

subtracting the value of the coefficient obtained with the controls neutral

from the value obtalned with the control at some deflected setting:

ACy) = Clx)esy ~ (%) 6=0

12



TABLE IV,
SMMARY. DATA PLOT INDEX

Of Atbtack

Mach Number

~ PLOTIED . ,
COEFFICIENTS  CONDITIONS
TITLE -SCHEDEE$ o YRRV PAGES
Component Bulldup Effects . A, Configuration, Mach 1-70
i Humbezr

Beta Effects On Component Buildup AEB Mach Number, Angle T1-120

) .. of Bideslip
Effects of Sideslip Variation ) C Mach Namber, Angle |, _121-125
-Conflguretion BSWATELG &~ - coLoerT ) of Sideslip
Beta Effects On Component Buildup A%&B Mach Number, Angle 126-275

of Sldeslip
Effects Of Sideslip Varietion On C Mach Fumber, Angle 1T6-180
Configuration BSWITELOVLTIZ2 of Sideslip
Incremental Aerodynsmic Characteristics D Mach Number 181-195
Incremental Aerodynamic Characteristics B Mach Humber, 196-255
Configuration

Effects of Mach No. On the Orbiter Alone by Mach Number 256-259
Effects of Mach No. on Configuration BSW17J2 F Mach Number 260-263
Effects of Elevstor Angle Variation On The A&C Elevator Deflection, 264-303
Complete Orbiter BSW1TELOVLTI2X ﬁach Number
Elevator Effectiveness At Various Angles G Angle of Attack, 304-318

13



TABLE TV.

( Continued)

SUMMARY DATA PLOT INDEX

. « .+« = PLOTTED .. | . - )
COEFFICIENTS CONDITTIONS
TITLE SCHEDULE VARYING PAGES
Elevator Effectiveness Derivatives H Mach Number 319-333
Elevator Effectiveness At Various Angles I Angle of Attack, 334-348
Of Attack Mach Number
Elevator Effectiveness Detivstives - J - Mach-Numbef:  *=% - 34Qz35%«
Effects of Aileron Varistion ‘A &K Aileron Deflection, 352-411
Mach Number
Aileron Effectiveness At Various Angles L Angle of Attack, h12-431
Of Attack E Mach Number
Aileron Effectiveness Derivatives M Mach Number h3o- k35
Lateral Directional Stability Angle of Attack, b36-450
Mach Number ‘
Lateral Directional Stability 0 Mach Number 451-465
Lateral Directional Stability N Mach Numbex 466-471
Leteral Directional Stability P Angle of Attack, h72-486
Mach Number
Lateral Directional Stability Derivatives Q Angle of Attack 487-489-.
I/D Max Variation With Mach Number R Mach Number 490-ho2

14



TABLE IV. (Cont)

PLOTTED COEFFICLENTS SCHEDULE:
(A) oN, CAF, CL, CDF, CIM, L/D, XCB/L vs. Alphs
(B) CY, CIN, CSL vs. Alpha
(c} cm wves. COIM
(D) DELCN, DELCAF vs. Alpha, DELCN vs.' DELCIM
(E) DELCY, DELCBL, DELCAF vs. Alpha, DELCY vs. DELCYN
(F) CH, CAF, CIM vs. Alpha, C¥ vs. CIM
(¢) DELCIM, DELCDF, DEICL va. ELVATR
(H) DCIMDE, DCDFDE, DCL/DE vs. Alphe
(L) cN, OIM, CAFP ve. ELVATR
(J) DCN/DE, DCIMDE, DCAFDE vs. Mech Number
(k) C©Y, CIN, CSL, CYN, CBI. wvs. A:Lphé
(L) ¢Y, C¥N, CBL, CAF wvs. Allron
(M) DCY/DA, DCYNDA, DCBIDA, DCAFDA vs. Mach Number
(N) CY, CIN, CSL wvs. Rete -
(0) DCY, DCIN, DCSL vs. Alphs
(P) CIN, CBL ve. ta, oy vs. C‘ﬁi
(@) DCY, DCYN, DCBL vs. Mach Number

(R) L/D(MAX), ALFIDX, CLLDMX vs. Mech Humber

15



hotes:

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

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

Figure 1. Axis systems, showiung direction and sense of force and ... .
moment coefficients, angle of attack, and sideslip angle.:-
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Referemce Draving $902-134D
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LOS ANGELES™DIVISION
NORTH AMURICAN ROCKWELT CORPORATION

2120
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FIGURE k.  WING W37 9992-134 D Configwration
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LOUS ANGELLS DBIVISHON
NORTH AMERICAN ROCKWELL CORPORATION

et 132 pm—
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FIGURE 5. ELEVON, ¥ 10-ELEVON USED WITH WING W17
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LU AINURLLD DEVIDIUN

NORTH AMERICAN ROCKWELL CORPORATION
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Figure 8., Typical Tunnel Installation of Delta Wing Orbiter




TABLE V.,

MODEL COMPONENT: BODY - Bs

GENERAL DESCRIPTION:

9992-134B body. Delta wing orbiter body including a

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

0.0035.

DRAWING NUMBER:

DIMENSIONS :

Length , in.

Max. Width, in.
ﬁax. Depth, in.
Fineness Ratio

Area

Max. Cross-Sectional , f£t2
(Fus. sta. 1215.0 to 1809.0 in.)

Planform
Wetted

Base

Lines Dwg. 9992-134B

2k

FULL-SCALE

2120.00

462.66

MODEL SCALE

T.420

1.620
0.950
5.905___

o.oo?ﬂo‘




TTTABLE"VI. -

MODEL COMPONENT:  yiinmersn?

GEKERAL DESCRIPTION:

Delta wing with -5° twist and rounded ving tips.* Wing

hlends into bedy,  Folleus 'NR lines ciravrinsc 9992+13h4D,

. Model Seale = 0.0035

DRAWING NUMBER:
DIMENSIONS :
TOTAL DATA

520652332 3k, = 55 thru - €0

FULL-SCALE

MODEL._SCALE

Area, 12
g oanform 02660 -0.07383__
ﬁpan (equi\i:a'lent), in. 1286208 -m!iiQa*
spect Ratjo 1,80 -y
Rate of Taper , 1,723 _L.E_fﬁ__: 727
Taper Ratio - . 0.00k Q. oal
Diehedral Angle, degrees 7.0 - 7.0 .
Incidence Angle, degrees 0.0 a0
Aerodynamic Twist, degrees(about 7.E) * =5.0 5.0
Toe-In Angle " - & .
Cant Angle : - -
Sweep Back Angles, degrees
Lead;‘ng Edge ~ 60,056 £0.058
Trailing Edge 0,000 0,000
0.25 Element Line 52,473 © 52 . b73
Chords: in, ) ] -
" Root ?ﬁng Sta. ()).0) ... 1232,01 h, 18
Tip, (equivalent) (w.3. 647,97) 116, : 0.4h0
wxc’(w.s, 23%,63) Eaa.& 2.900
fus. Sta. of .25 MAC 1408,52 _5.24
gf of .25 MAC - 27 LO.a6
L. of .25 MAC 232.88 .81
Airfoil Section : Lo
Root (W.s. 2&1.80} NACA__ 000%=-64
Tip (W.S. 546,07 NACA 0012-64
EXPOSED DATA - .
Area, £t° . 2658.68 0,03257
Span, {equivalent) in, 1%, 61 2.85L
-Aspect Ratio " 1,720 .70
zaper Ratio 0.2k Q.2
Lhords: 4n, -
Root, (Zquiv.) (W.S. 237.61) 823,51 2.8
Tip, (Equiv.) (W.S. 647.97) L1645 0.L08
I;AC séw's'f?'g%é?ﬁt)xc 558,63 J—QS;‘S»-~
us. Sta. of . 3701.,03 5950
B o 5 e 3884 359
- - o - k-] 1.

LEADING EIGE CUFP 23 o en
Plantorm srea, f£t2 —k63 ?‘0100){
‘lending edge intersects Fha.MLd Sta., in.uﬁa‘-?‘ﬁ-‘-_ “1,“;"
leading edee intersects wing L.E. @ Sta., in. 8273, - 4.o0

2!



TABLE VII.

MODEL COMPONENT: *_ p10von-F10 (Dats for ome of two sides)

GENERAL DﬂSCRI?TION: Full epan, constant chord elevon located on delta wing

W1T.

Model Sqale = (.0035

DRAWING NUMBER:

8-865-57, ~ 58

(Product of area and mean chord)

26

DIMENSIONS : FULL-SCAL£ MODEL SCALE
Arey £t° 393,20 0.00482
Span (equivalent), in. 428.83 1.501
Inb(";i. se.qlgav;.]ﬂ‘)t chord , in. 132,00 _0.he
Gut(li;.dsaqusiev'ag;)nt chord , in. 132,00 0.4é2
Ratio movable surface chord/

total surfgce chord
. kAt Inb'd equiv. chord _0.116 0.116
At Outb'd equiv, chord 1,210 1.210
Sweer;v Back Angles, degrees
,Le.ad'lng Edge 0,000 ‘__g,_p_o_o___
ITaiHng’. Edge —0.000 ~0.000
.Hingeiine —0,000 ~0.000
Area Moment '(Nomal to hinge line), £13 mg_,_ag_ —0.00019



TABLE VITT

l MODEL COMPONEMT : Vertical Stabilizer - V 4~

GENERAL DESCRIPTION:

Centerline vertfcal stebilizer with the 50 (palf anzle)

wedge tralling edge.

9992-134B) .

Used with delta wing orbiter body Bs (configuration

‘The model scale Pactor is 0.0035.

DRAWING NUMBER:

8=867-47, =50

.. DIMENSIONS :

TOTAL DATA

Area .
Planform , a2
Thecretical Span, in.
Span (equivalentL in.
Aspect Ratio
Rate ¢f Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aervdynamic Twist, degrees
Toe-In Angle, degrees
Cant Nngle, degrees
Sween Pack Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords: Theoreticay Tip, in. -
Root (IbmmeSbmoodkty W.B. 274,29 in
Tip, (equivaTent),(W.P.6h6.9o in),in
MAC {w.p. L28.19 in},in
Fus. Sta. of .25 MAC s in
W.P. of .25 MAC, in
B.L. of .25 MAC, in
Airfoil “cction,Wedge shape with L.E.R.
L.E. Redius, in. (3.6% chord)

EXPOSLD DATA

Aren
Span; (cquivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip
HAC .
Fus, Sta. of .25 MAC
WP, of .25 MaC
B.L, of .25 MaC

FULL-SCALE

. 663.63
380421
—372.61

11453

0.718

Pt i i e i

%568

ey s s

279.7%

_2032.98
TTheBay

%
L4

L end ¥IEt . E,

6

R * ...'..?_9_

MODEL SCALE

_0.00813 _

1.30k

153

~0.718
0.31F




TABLE IX. !

MODEL COMPONENT: Drag brake-J2 (Data for one of two sides)

GENERAL DESCRIPTION: _prag Brake-J2 1s the deflectable side panels of ver-

Licel $a31-V1T hinged at the 60% element line and extending to the trailing
—edge.

Model Scale = 0.0035

DRAWING NUMBER: s-8§5 =51 _{(Modified)

. All dimensions are measured in the drag brake reference plane.
DIMENSIONS: FULL-SCALE MODEL SCALE
Area (True), ft.2 270.27 0.00331
Span (equivalent), ir 362,09’ 1.337
In? d equivaleslt chord, in. 156,57 0.548
Ouf;g.g-egg1yg'}ent chorc? ' b7, 3k 0.165
.Ratio movable surface chord/
total surface chord
At Inb'd equiv. chc_:rd - -
At Outb'd equiv. chord - -

Sweep Back Angles, degrees

' Leading Edge * 29.237 29:237

. Tailing Edge 15.288 15,288
Hingeline ‘ 29,237 29,237
Area‘Moment (Normal to ninge line),Ft 3 2430.35 0.00010

(Product of area and mean. chord)
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NOMENCLATURE

(Genersl)
SADSAC .

SYMROL SIMBOL DEPINITTICN

a ALPHA engle of attack, angle between the projection
of the wind X -axis on the body X, Z-plane and
the body X-axis; degrees .

] ' BETA sidéslip angle, sngle between the wind X, -axis

. and the projection of this axis on the body

X-Z-plene; degrees R

/4 PSI Yew angle, angle of rotastion sbout the body
Z-axis, positive when the positive X-axis is
rotated toward the positive Y-exis; degrees

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

p air density; Kg/m3; slugs/£t3

8 ' speed of sound; m/sec, ft/sec

v Bpeed of vehicle rel;tive 1o surrounding
atmosphere; ‘m/sec, 1 £t/sec

q QiPSI) dynamic pressure; i/apvf psi, pef

o(FsF) -
) 4

M _ MACH Mach number; V/a

RN/L _ RN/L Reynolds number perunit length; million/f¢

P L stetic preassure; pqi:

P ) total pressure; psi

Cp cP pressure coefficlent; (p-pe)/a

29



SYMBOL,

Sref

ot

ﬂref
bref
Ap

Cs £»

NOMENCLATURE ( Continued)

Reference & C. G. Definitions

SADSAC
SYMBOL

SREF

DEFTNITION

wing areas; me, P42

reference area; m?, £4°

wing mean serodynsmlic chord or reference
chord; m, £t, in (see Eref or LREF)

reference length; m, £t, in.; (see &)
wing spen or reference span; m, ft, ih

base ares; m?, fte, 1n?

center of gravity
abbreviation for moment reference polint

abbreviation for moment Feference point
on X-axie

abbreviatlon for moment reference point
on Y-sxis

abbreviation for moment reference point
on Z-axis

30



' NOMENCIATURE (Continued)

Axls System General

SYMBOL DEFTNITION

F forcé; ¥, lbs

M moment; M, in-1b
Subseript Definition

N normal force

A axial force

L 1ift force

D drag f_o.tcce

Y force or moment sbout the Y axis
'z moment about the Z axis

X moment about the X axis

8 stabllity axds system

v wind axls system

ref reference conditions

o0 free stréam conditions

% .total conditions

b ‘base

31



NOMENCTATURE ( Continued )
Body & Stebility Axis System

BADSAC

SYMBOL SYMBOL DEFINITIOE

Body Axis Systenm
Cy CN " normel force coefficient; Fy/qS
Cy ca axlal force coefficient; Fy/qS
cAb CAB base axlal force coefficlent;

{—1} [(pb - pm)/q] (4p/5)

CAf CAF fo;-ebody axlal force coefflclent; Cy - CAb
Cp CYN Yawing moment coefficient; MZ/qS' brep
Cy CEL rolling moment coefficient; My/qS bref

Common to Both Axis Systems

Cp cM pltching moment coefficient; My/a8 Lrer

Cy cy slde force coefficient; Fy/qs

Stability Axls System

CL, CL 1ift foree coefficlent; Fr/qS

Cp CD drag force coefficlent; Fp/es

CDb CDB base drag coefficlent

ch CDF Torebody drag coefficlent; Cp - cDb

Cp CIN yewing moment coefficlent; Mz, &/a8 bres
g €SI, rolling moment coefficlent; My o/as Brap
L/D I./D' lift-to-drag ratio; Cp/cy

/Dp _ L/DF 1ift to forebody drag ratio; cL/ch
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SIMBOTL,

it

SURFACE

SUBSCRIPTS

NOMENCLATURE ( Continued )

SADSAC
SYMBOL

HORTZT

ATLRON

CANARD
ELEVON
ELVATR
FLAP
RUDDER
SPOITR
TAB

ATL-L
AIL-R
ELVN-L
ELVN-R
SPIR-L -
SPIR-R

Surface Definitions

DEFINITION

horizontal tail incidence; positive when
trailing edge down; degrees

gymmetrical surface deflection angle; degrees;
positive deflections exre:

aileron -
(left aileron
canard -
elevon -
elevator
flap
rudder
gpoiler
tab -

total aileron deflection;
- right sileron)/2
tralling edge down

- tralling edge down

trailing edge down
trailing edge down

stralling edge to the left

trailing edge down
tralling edge down with respect
to control surface

antisymmetrical surface deflection angle, degrees;
vosltive trailing edge down:

left aileron

right alleron’

left elevon

right elevon
left spoiler
right spoller

DEFINITTON

alleron

basge

canard

elevator or elevon

flap

- ‘trailing edge down
- tralling edge down
- trelling edge down
trailing edge down
trailing edge down
tralling edge down

rudder or ruddervetor

spoller
teil
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TABULATED DATA LISTING

A tabulated data listing, consisting of -all aero -data sets, both origihal
end those created in erriving at the plotted materisl to be presented subse-

quently, is availlable as an addendum.to thie report. The tabular listing is
made up in two sections:

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

(b) a full 1list of all data sets containing all resident or
selected aerodynamic coefficients of the date sets as well as
the sbove mentioned informastion.

The listing is currently sent on limited distribution to the followlng orgen-
izations: ' '

NASA AMES Mr. V. Stevens

WASA MSC Mr. Rey Nelson
NASA MSTC Mr. Jim Weaver
NR Mr., C. R. Leef

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

Mr. John Hord

Department 2780

Chrysler Corporation Space Division
New Orleans, La. 70129 .

(50%) 255.230%

3h
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COMPONENT BUILOLP EFFECTS
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“-az -1i0 -8 -6 -4 -2 ] 2 4 6 8 10 12
: ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET $YHBOL  CONFIGURATION DESCRIPTION BETA ELVATRE  AILRON REFERENCE INFORHATION
{ V25064 } 8 MSFC484 NR DELTA ORBITER B5Wi7E10V1ITJI2X 0,050 B.00w d.080 REFS 6004.0040 5@ FT
(vVesneza) MSFC484 NR DELTA ORBITER BSW17EiDX g.000 0.000 a.foo REFL 821.2004  INCHES
(v29o1a) )  MSFCAB4 NX DELTA ORBITER BSX 0,000 . REFB 1422.8040 INCHES
XHRP 1422.504D0  INCHES
YMRP 0.0008  INCHES
ZHRF 130,0004 INCHES
HACH . 605 SCALE 0.0035 SCALE
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COMPONENT BUILDUP EFFECTS . .
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DATA SET SYHBOL  CONFIGURATION DESCRIPTICH BETA ELVATR AILRON REFERENCE INFORMATION

(VZ2SO6A ) Q MSFC464 NR DELTA ORBITER BSWL7EIOV1Z?J2X 8.000  D.000 0,000 REFS  6084.0040 $@ FT
(vZ90ZA) MSFC484 NR DELTA ORBITER BSWITELOX 0.000 0,860  0.000 REFL 821,2004  INCHES
{v2901A) )  MSFCAB4 HR DELTA ORBITER B5X 0.000 REFB.  1422,8040 INCHES
. XMRP  1422.5040  INCHES

. YHRF 0.0000  INCHES

. ZHRP 130.0004 INCHES

o.
HACH 0.904 SEALE 0a5s SCALE
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CONPONENT BUILDUP EFFECTS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION BETA ELVATR AILRON REFERENCE INFORMATIOR
L V25664 ) g HSFC484 NR DELTA ORBITER 85W17E10V17J2X o.00g 0,060 0.002 REFS 6064 .0040 Sa FT
(VZ9B2A} M5FC484 NR DELTA ORBITER RSWLTE10X 0.000 g,000 0.830 REFL 821.2004 INCHES
{VY2501A) O' KSFC484 NR DELTA ORBITER BSX D.000 REFB 1422.8040 INCHES
XHRP 1422.5040 INCHES
YMRF 4.,o0000 INCKHES
ZHRF $430.0004 INCHES
o,
MACH 1.1n2 SCALE DD35  SCALE
PAGE 3



CONPONENT BUILDUP EFFECTS
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ZHRP 130.0004 ~ INCHES
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COMPONENT BUILOUP EFFECTS
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COMPONENT BUILDUP EFFECTS
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COMPONENT BUILDUP EFFECTS
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COMPONENT BUILDUP EFFECTS
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DATA HIST. CODE . SCALE 0,803 SCALE
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BETA EFFECTS ON COMPONENT BUILDUP

i1 T T 7 7 LIAEY RIS | T Y Ty F ¥ ¥ T T % h
WGT J
=~ .08
w N -
> 3 .
< = -
> =05 e
= 5
— N )
“‘ - i -
ooy L
M o4
< R i
[ - .
93] " 4
~r | . -
=z +03 -
o - X
L .0
z T -
) - N
I - -
Q E B
—
L y-t8
L 3 o
L 3 -
D o -
] o o
N == S e = 5 TSR B SRR
Z o . -
(18} L o
p 3 -
[
= -0
- A A & A 7\ S— h A A WS S-S
=z B -
— = -
3 -—.n
< ol ]
B [ .
-.03
- -
_.04 [ 'S A 1 1 1 I L | — '] [ L I} 1 L i L L 1 '] Il L Fl L (] ] L L L A 1 1 L L 5 I 7l
e 14 -10 -8 - & - 4 - 2 1) E 4 & 3 10 ig
ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL. BETA FARAHETRIC VALUES DATA SOURCE REFERENCE INFORMATION
g g9.000 MECH 1.963 - ELVATR o.agn DATASET BETA DATASET BETA REFS 6084 .004C 5@ FT
.0 g, . X REFL 821.2004 INCHES
&.000 AJLRON anp V29025 o.aup Va2903a 6.800 REFB 1422.6040 INCHES
XMRF 14z2z2.5040 INCHES
YHRP o.0000 INCHES
ZMRP 130,0004 INCHES
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DATA HIST. CODE %E SCALE 0.0033 SCALE
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BETA EFFECTS O COMPOHENT- BUILDLP
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g o.800 HAGH 1.104 ELVATR 0.000 DATASET BETA CATASET BETA REFS  6084.0040 sa FT
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. XMRF 1422.5040 INCHES
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- SQALE 0.00%5 SCALE

BATA HIST. CODE . =E
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SYMBOL BETA PARAMETRIC VALUES DATA SOURCE REFEREHCE INFORHATION
2 o.o000 HacH 1.4%4 ELVATR u.uo CATASET BETA DATASET BETA REFS €054 ,0040 se FT
6.000  AILRON 0.000 v2sD2A 0.008 V29034 ¢.o0p  REFL 621.2004 INCHES
REFB L142Z2.8040 INCHES
XMRP 1422.5040 INCHES
YMRF T g.0000 INCHES
ZHRP 1350.0004 INCHES
DATA HIST. CODE *E SCALE 0.0035 SCALE
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SYHEBOL BETA PARAMETRIC VALUES DATA SOURCE ﬁEFERENCE INFORMATION
(‘S" 0.000  MACH _ 1,963  ELVATR Q.008 PDATASET BETA DATASET BETA REFS  6084.0040 se FT
< REFL 821.2005 INCHES .
6.800 AILRON ‘.DB.D V2o02a O.0oo vasn3a €.000 REFE 1422.80420 INCHES
XHRP 1422.5030 INCHES
YHES 0.0068 INCHES
ZHRE 130,0004 INCHES
PATA HIST. CODE *E SCALE 0.uBn3s SCALE
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EFFECTS OF SIDESLIP VARIATIGN GN COMFIGURATIGN BSWITEIQ
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&.00 oN . .00y . REFL 821.200% INCHES
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ZHRF 130.0004 IRCHES
DATA HIST. CODE *E SCALE 4,.0035 SCALE
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g 0,880  MASH.. 0,504  ELVATR 0.000 BATASET BETA DATASET BEYA REFS  6084.0040 sq FY
REFL 821 .2004 INCHES
6.088  ATILRON 0,000 vasoga ©.05498 YZSD3A £.000 L siotloaan enes
XNRP 142245040 IHNCHES
YHRP ¢,.Hs00 INCHES
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DATA HIST. CODE - ) SCALE t, 0035 $CALE
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SYHBOL BETA FARAMETRIC YALUES ) DATA .SO0URCE REFERENCE INFORMATION
8 0,000 HACH 1.104 ELVATR 0.000 DATASETY BETA DATASET BETA REFS €084 ,004D se FY
5,000 AILRON 0.0G0 o . . REFL 821.2004 INCHeS
. veguaa 0.0oo V299§A 6-00¢ REFB . 5422,8040 INCHES
XMRF t422.5040 INCHES
YHRE . G.0000 INCHES
ZMRP . 130.0004 INCHES
DATA MIST. CODE < SCALE 0.CGo35 SCALE
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SYMBOL BETA PARAMETRIC VALUES BATA SOURCE SREFERENCE INFORMATIOM
0.000 HAGH 1.464 ELVATR 0.000  DBATASET BETA DATASET BETA REES 5064.0040 sa FT
REFL 8g1.2004 INCHES
6,000 AILRON g2.006 va2olza 0.060 V29034 8.000 REFB 1427, 6040 INCHES
XHRP 1422.5040 INCHES
YHURP a.aon0n0 INCHES
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DATA HIST. CODE *E SCALE 0.0035 SCALE
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SYMBOL  PETA BARAMETRIC VALUES DATA SCURCE REFERENCE INFORMATION
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6.0 0. . . REFL 821.2004 INCHES
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SYMBOL  BETA "PARAMETRIC VALUES DATA SOURCE REFERENCE INFORHATION
2 8.0090 MACH. .. 0,805 ELVATR 0,000 DATASET BETA DATASET BETA ngs 6U84,0040 sa FT
y REFL - 6821.2004 INCHES
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.BET‘A EFFECTS ON CONMPGNENT BUILDUP
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INCREMENTAL AERGDYNAMIC CHARACTERISTICS
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DATA SET SyMBOL CONFIGURATION DESCRIPTION
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REFERENCE INFORHMATION

REFY 6084.0040
REPL 821 .zun4q
REFB 1422.6045
XHRP™  1422.5040
YHRP o.ouve
ZHRE 130.0004
SCALE 0,0035
PAGE

S® FT

INCHES
INCHES
INCHES
INCHES
INCHES
SCALE

227



INCREMENTAL AERODYNAMIC CHARACTERISTICS

+0440 ¢ T v LN AN | T ™7 F ™7 T T |
+0100 : / \ f‘\ =
005 T 45/ \ / -

ol -l
o600 F—

T
F
Unad
\

Aall

—

, 17

T 11

TN}

| T

/‘

: V'

-
\

-00ss

TrTe

Li Ll

~O0&0

D055

T Tiry

+0030

L)

LLLL

+0045

™

1124

0t4a

TI°rT
,

0833

TV TP

+0030

INCREMENTAL FOREBOIJY AXIAL FORCE COEFFICLENT. "DELCAF

T™rTT

+Oo2s

Li L}

0020

kT rr

P 1 P I T S My i1 5 T B 1 PR S 1 I S | Jom d,

Lt

R PP -10 -8 -6 - 4 -2 o 2 4

ANGLE OF ATTACK, ALPHA, DEGREES

DATA SET SyYMBOL CONFIGURATION DESCRIFTION-
{Faob4A) O HSFC484 (BSVATJ2 AT BETA=6 = BSX AT BETA=O)

MACH 1.108

o
-
o
-
L

REFERENCE INFORHATION
REFS €084.0040 sa F7
REF L 821.2004 INCHES
REFB 1422.8040 INCHES
XHRF 1422.3040 INCHES

YHRP o.0008 FHCHES
ZHMRP 130.0004 INCHES
SCALE 0.0035 SCALE

PAGE 228




INCREMENTAL AERODYNAMIC CHARACTERISTICS

<8220 L7 | | | Jt ™ Y L e | T
0108 F -
. Wb100 | K p
- L \ :
[ ] - o
u_.!l 0086 I = p
) - }\EQ\ ) :
o ]
= +0ug0 | -
| ot - \ -
& : .
W goes [ -
5 : N :
ox o ]
W .oos0 | -
(T o 3
S : \\ 3
8 .o | -
?_)J oare 3 - ]
S . - - i) E
[} - . .
L Looss | 3
- " 3
< L. -
—  .008D | 7
> - n
<< " 9
5. +9955 F =
0 " 3
D L -
m .oosp - =
11 - 3
a8 - .
E .0pas | -
| E 3
ﬁ .un4p 3 3
Z o “ 3
W .ooss F - = - 3
] - ; : ]
o 5 3
g .oos0 F +
i - 4
—— ol -
.uuss - -
0020 : 3
.0015 o . I r X L 'l 1 s L L L] L3 1 L L 1 (] L A L L : L J .} i AL 1 Fl F 'l [l 1 Il ]
-12 -10 -8 -8 -4 -2 0 2 .4 & ) 1 e
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION REFERENCE INFORMATION

(F2e04a) () MSFC404 (BSVITJZ AT BETA=6 - B5X AT BETAZO) REFS  6084.0040  S& FT
REFL 821.2004  INCHES

REFB  14%2.8040 INCHES

XMRP  1422.5040  INCHES

THRP E.DODD  INCHES

ZHRP 150.0004  INCHES

HACH 1.500 SCALE 0.0035 SCALE

PAGE 229



INCREMENTAL FOREBODY AXIAL FORCE COEFFICIENT.

INCRE

«0140

5306

TL0300

DELCAF

-0080

0080

<0073

-0070

0065

0060

+005S

.00s50

-G048

-0035

.0030

-00E8S5

+0D0E0

.0015_

DATA SET SYMBOL

O

(F2504A}

+0048

MENTAL AERODYNAMIC CHARACTERISTICS

T L. ¥ LI L T ¥ 7
- -
- -
L -
o 5 -
o -
C E
. \4 / ’ :
o 3
- -
- o
- -
- -
- -4
o -
i
- i -
F ]
E 1 ‘l L i 1 L (3 'S L L L L L A 'l 3 1 i ' ' »
12 -10 -8 -] - & -2 1] o 10 ie

HACH

CONFIGURATION DESCRIPTION
MSFC484 (BSVI7JZ2 AT BETAZS — BSX AT BETA=D)

ANGLE OF ATTACK,

ALPHA,

REFERENCE lNFORHATlON'

REFS
REFL
REFEB
XHRP
YHRFP
ZHRP

SCALE

4

8De4.0n40
821.2004
1422.8040
1422.5040
d.0000
150,0004
4,003s

PAGE

Sa& FY

INCHES
INCHES
INCHES
INCHES
INCHES
SCALE

230



INCREMENTAL AERGDYNAMIC CHAQACTERISTICS

L -T:13 l'lll LEE LR LIt ) Ty LI LIRS

LI ey Ty L 3 ) LEL e B | LU LA Frry FYITF

=098

=084

=.06¢

=068

CELCY

~-0TG

TENT

=-.072

..,
.
L)

-.Q74

~.076

-.078

-.080

-.82

-.084

—-0385

-.058

INCREMENTAL LATERAL FORCE CCEFFI

-.020

-.092 PRI B I A N B WA N ) (AU EEWEN TN MENE IS INENR NS RN N NN FE Led bl b 3 2k M WA |
-

.003 .00z .00 L.0OD4 .OO5 LOD6 .OD7 .08 ,O009 L0100 .01 012 013 ,014 1% 0156 JOiT .018 .0i90

INCREMENTAL YAWING HGMENT COEFFICIENT. DELCYN -

DATA SET SYHBOL CONFIGURATION DESCRIPTION REFERENCE INFORHATION
(F2504A) O HSFC484 (BS5VL732 AT BETA=6 ~ B5X- AT BETAZD) - REFS 6064 ..0040 s@ FT
REFL 8¢1.2004 INCHES

REFB 1422.8040 INCHES
XMRF 1422.5040 INCHES

YMRP 0.0000 INCHES
ZHRP 130.0004 INCHES

HACH 0.600 SCALE 0.0035 SCALE

PAGE 231



INCREMENTAL AERODYNAMIC CHARACTERISTICS ]

=-,000 IITI NN A R R AR A RN RS S L R AR R M A E N R AR LA A L I )

T™F

~-.088

L
i

=084

- 068G

=-.088

o B N I
b Nl
5 | & | z

DELCY

/?/

=076

7 N
e AL f
5 | N | z

-.006 ” t

-.088

INCREMENTAL LATERAL FORCE COEFFICIENT.

<080 .

—.0062 ddadetdt bttt btor a2 42 2"k r 2 o bgg o b g s e b ap b b a0 g by aa sttt bal s v dos s gr 0 v d g0

-ati4 .0Dg .003 ,O04 LOO5 .OD6 .OOT .00 .OD® .0aD .O1f .032 .03 .O14 015 .06 L0317 «018 019

. INCREMENTAL YAWING MOMENT COEFFICIENT. DELCYN-

DATA SET SYMBOL CONFIGURATION DESCRIPTION REFERENCE INFORHATION
(F2904A} O HSFC484 (BSV17J2 AT BETA=6 - BSX AT BETA=G} REFS 6084 .72640 sa FT
. REFL 8z1.2004 INCHES

b REFB 1422.8040 THCHES
XMRP 1422.5840 INCHES

YHRP 0,0008 INCHES
ZHRP 135.0004  INCHES
SCALE D.G035  SCALE

HACH 0.900

PAGE 232



INCREMENTAL AERGDYMAMIC CHARACTERISTICS

=080 "” Ty T Ty T vy Ty T Ty L [TV TV Ty I v v Y Iy vy rrrryrrrig Frve TS¢rVr grrry llil.
-.08% e
- 088 n
=.066 -
> - -
Q  ~,ge80
_‘ L -
| B -
) N r
=-,070 -
— L -
2 - -
Woo-are -
L8] N -
— . -
& -.074 ]
11} o -
e} - .
O -o7e
Ll - .
[ L -
L -.om .
L | -
2 -.vem n
o L E
ul L -
= -.oex
- [ - \ s ;
;_C! ~.084 ~ = -
E - N ’ \ l\ N
"ﬁ’ ~.086 *
] ' ’ 0 ‘\ n
o - N
(2’ ~-.088 ]
2 : X
-.0eD
-.092 -l bl L0 i 1L I‘ O 1 i i 1.t 2 1 Lodankad dddod Lt & i Ll b . 1.t &t 1 Jedud k. bbb} 2L 1 l‘ L.l ¥ I, bl x‘\ L1 l‘-
<001 .p02 .003 .004 .a05  .006  .00T LDOO 809 010 .0t 018 -013  ,Ots 015 046 D17 -0 « 019
INCREMENTAL YAWING MOMENT CGEFFICIENT. DELCYN
DATA SET SYHBOL CONFIGURATION BESCRIFTION REFERENCE INFORMATION
(Fespaal [ HSFC484 (BS5VITJ2 AT BETA=6 = B5X AT BETA=O) ) REFS 6084 ,0040 sQ FT

REFL g21.2004 INCHES
REFB- 1422,8040 THCHES
XMRF | 1422,5040 INCHES

"YHRP ¢.000D INCHES
ZMRP 130.0004 IHNCHES
HACH 1.100 SCALE 0.0035 SCALE

PAGE 233



INCREMENTAL AERGDYNAMIC CHARACTERISTICS

- 085 6lil B AR EEASEAAEEE ARAREAEEEN RN AR RANEERRLES ERARE A SR R s R RS BINILE IEMEN Rin A AUk LA
-,008
-,004 -
b -
=.080 -
- -4
)_ = o
O ~-.088
r N o
wt o -
= - p
-.070
- L -
= - -
z L o
L.,
— ore = Er . . 1 -
(&) L p
L] - -
L -,074
L - \ 4
93] - -4
e . Ff \ ]
O —,ore
Led S -
tﬁ:’ L o
-.078
(=] L I/ -
i . m
< --oe0
e X N -
) L -
= .08 Q )
B X : ]
é -.004
= : ]
=z 5 .
"i’ -.066 X e
] F - ) . ]
1.4 3 -
(2’ -.088
— o -
-.,080
.naa -1 Lt L [ 35 3 d o Ed Tk b Lo . Lol d ik Lr. Lt ) ot b Ll L L b i P | Ll.t i 3. J LAl L i1 bl L..3.3.8 1.R_% l-
.go3  ,.o02 ,00% .00¢4 .00 .00 .0OOFr .0G0B .009 L0810 L.©af 012 L.O13 (014 O3 | 016 .017 .01 .OM9
; . INCREMENTAL YAWING MOMENT CGEFFICIENT, DELCYN
DATA SET SYMBOL CONFIGURATION DESCRIPTION REFERENCE INFORMATION
(FZ29D4A )} O MSFC4B4 (BSYITJI2 AT BETA=G6 - B5SX AT BETA=D) REFS 6084 .0040 se FT
REFL 821.2004. INCHES
REFB 1422.8040 INCHES
XHRF 1422.5040 INCHES
YMRP g.0000 INCHES
ZHRF 130.0084 INCHES
HACH .500 SCALE 0,.0035 SCALE
PAGE 234



INCREMENTAL AERCDYNARIC CHARACTERISTICS

0909 " L LELIN 2D J rTryr TEYT Tery LEMENEERESR] LI A 2 ¥rri LR B TERN FE Ry NT I'!'r" 'IU" Ll i A TN "l"
-.088 3 i
-.044 g

3 }3 ]
-,066 4
>~ B . ]
O ~,088 1
o ! 7 . - 3
-.070
- o -
— - -
z - -
Ll -,pr2 4
- R Pr)
= ot ]
Er: -.074
LIDJ - 3
C -,ore @
w [ . -
(] L N
X .o -
2 - \ : ]
;é -.080 -
o i ;
L b o
= -.oee
A [ J
1 B -
=z -.004 ) N
= N 4
= L o
% -. 086
w N ]
o . J
%é -.088
= B ]
-.00n
Dﬂa -l I I I, L Ll .t L L. i 1 LA A L LA . 4 L L LAl 1 Y ] Lt X i 2 4 19 I . L2 L bt L.k 1 8 it 3 L i 1 l'
"Lop: .02 .083 602 .BO5 LOB6 .OO7 OO .008  .O040 .01%  .01Z  .OL5 014  .0L5  .O16  .D17  .018 .DiS
INCREMENTAL YAWING MOMENT CGEFFICIENT. DELCYN
DATA SET SYMBOL  CONFIGURATION DESCRIFTION REFERENCE INFORMATION
tPzansa). () MSFC484 (B5VITJI2 AT BETA=E - BSX AT BETA=D) REFS  6084.0030 SQ FT

REFL 821.2004 INCHES
REFB 1422.8040 INCHES
XHRF 1422.5040 INCHES

YHRP 0.0000  INCHES
ZHRF 130.0004  INCHES
MACH 2.000 SCALE 0.0035  SCALE

- PAGE 235



INCRE

MENTAL_AERODYNAMIC CHARACTERISTICS

-, 083 L LI B | il ¥ L B | T T ¥ 7
. 050
=055
= .040
)‘- o -
48] B -
— n -
e} 3 -
3 ~.048
= - -
= b E
g —-080
- F -
Q & N
— . -
o o
o 055 [~ N
L o -
8 - g
[ &) - -
=-.060
Ll » -
O | -
1.4 - .
D -ow | ——
L & ~E— -
- : . :
& - :
Ll -,070
- C ]
< L -
- N -
_' -.078 3 o
< o -
— . -
= = J
il -,ose
= - 4
ul o -
1 o o
Q - p
Z =.088
— o -
-.090
- 095 et Al ok, PN T PR 2 PEE S Lokl et i PY R . MY — ede ok
-1g -10 -8 -6 - 4 -2 1] e 4 8 10 ig
.ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTICN BETA ELVATR AILRON REFERENCE INFORMATION
(F29G5A) g HSFC404 (SIWATELOVITI2 - BSWIYEL10) AY BETASS €.000 0.000 0.800 REFS 6084 .0040 S8 FT
{F29044) HSFC404 (BS_VS?JE AT BETA=E -~ B5X AT BETA=Q0) REFL 021 .2004 INCHES
REFB 1422 ,.8040 INCHES
XMRP 1422.5040 INCHES
YMRP o.o0a0o0 LHCHES
ZMRP 130.0004 INCHES
HACH 0,600 SCALE G,.0035 SCALE
PAGE 236



- INCREMENTAL_AERGDYNAMIC CHARACTERISTICS = -

=088 ¥

TTTY
LA il

-.030 =

LINL A 2 |
1 0.1 2

-85

TT1T V7T
L )

-.040

QELCY

=048

1t TF
[ I |

~.058

-. 058 ' })

T 117
L i Al

|

INCREMENTAL LATERAL FORCE COEFFICIENT.

~.280
~ 0%
-.070 - .
—.o75 4 : %’A'\—J
-.000 ™ =
' t/ :
- 005
-.080 T
u -
-.095.-.'] R Lol L5 1 L b [ B 1 L (I St I -] SN - Y bomd b b1
-i2 -10 -8 -6 -4 -2 =] 2 4+ 6 8 i0 2
ANGELE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELYATR .AILRON REFERENCE IRFORMATIOR
(F25063A) 8 HS5FC484 (BSWITELIOVITIZ2 ~ BSWATELD) AT BETA=6 6.000 0.000 g.060 REFS 5064 .0040 s FY
(Faonsa) + MSFC4B4 (B5V1T742 AT BETA=6 ~ B5X AT BETA=D) REFL 621.2004 IHCHE S
REFB 1422.68040 INCHES
XMRP 1422.5040 JIHCHE S
YHRP g.ooop INCHES
ZMRP 130.0004 INCHES
HACH o.e00 SCALE 0.0035 SCALE

PAGE 237



INCREMENTAL_AERODYNAMIC CHARACTERISTICS

-, 028 ¥ ¥ =77 ™7 r g T ™ T
-.030 -
: ]
- 038 o
-.040
> - N E
(& B -
| - R
el o _g)
) | 045 - -]
- - 3
5 -,Q50
— - ]
Q L .
— L e
o
Ty 055 R
L L A
[:»] 3 .
& | s
-.060
| - o
(&) - -
o - o
] u p
L. =—.08%
4 s i .
< N - h
{ﬁ -.070 '
- 3 .
- B o
- N N
i T.ﬂ?.‘.’a a2 -
- L ]
'.._ - -
=, [ - -
Ll - oee
= - , - .
L‘J - - -
o - .
% aes |- . ]
-.090
[ i i Ul '] L ¥} i ] 1 L L L L (] Il L. i I I Il I L i 'l 'l L 1 1 L ] i L i 7]
09 12 -10 -8 o <4 -2 o 2 4 8 10 1z
. ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELVATR  AILRON REFERENCE INFORMATION
(F2aDsA) g HSFC484 (DBSWATEADVLIZJIZ — BSWITEL1D) AT BETA=6 6,000 0,680 0,000 REFS €084.0040 $Q FT
(FZ9D4A) HSFCAB4 (B5V17J2 AT BETA=6 - B5SX AT BETASD) REFL 821.2004  INCHES
REFB 1422.6040  INCHES
XHRP 1422.504D  INCHES
YHRP 0.0000 INCHES
ZHRP 130.0004  INCHES
HAGH t.100 $CALE B.0035  SCALE
PAGE 238



INCRE

HENTAL AERDYNAHIC CHARACTERISTICS

-.038 T ™77 | a4 Y ™Y | Gl At | 1T ]
" -
-.080 -
o 3
- -
-.038 -
-.040 ,/Q
> L -
[ ] - 7]
1 - - ]
L I
1 ~.045 ]
L
- N }__.-f—’s :
- N
= [ M ]
g ~.D50 - -
— C 3]
[98] B -
— - /E -
L ~,oss
T T :
© - -
o - R
-.060
L - -
[ &) o E
i = -
j] - 3
L ~.085
h N\ -1
. s A ) :
< F ]
Eﬁ -.070
= N N
< [ N
1 N N
g =eo7s -
< N . .
[ R E
- L. 080
= - -
ul - o
[+ - R
[ B -
Z -.p85
- s \ N
| ]
-.D90
4 1 3 L 1 A L I i L 'l i E3 L 1 L1 I3 '] L 'l L 1 L i 1 1 n s 4 3 i A rs
e PP Jio Y =6 - 4 . 0 2 s 8 10 e
-ANGLE OF ATTACK, ALPHA. -BEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA’ ELVATR  AILRON REFERENCE INFORMATION
(Fao0sa) g HMSFC484 (BSWITE1OVIZ?I2 - BSWLZELR) AT BETA=E 6,000 0,608 0,200 REFS  6084.0040 5& FT
(F2O044 ) MSFC484 (B5VITJ2 AT BETAZ6 - BSX AT BETA=D) REFL 821 .2004 INGHES
REFB 1422.804C  INCHES
XMRE 1422.5040  INGCHES
YMRP 0.0000  INCHES
ZMRP 430.0004  INCHES
wacH s 500 SCALE 0.0035  SCALE



INCRENENTAL AERGDYNAMIC CHARACTERISTIES

-,08% ¥ ¥ LI . B e 1 rFT L2 | L I e 2

LI ]
Ll ALY

~.040

-.048 (a/ﬁ

~.050

LI A |
L. )}

rrriy
Al L L

Al .l ¢t

[ELCY

Trrry
bl Al

Lin il |
A2 1 &

-.058

T rrr
|

~.060

;‘1
|
/

=085

o ' ' \\A

=-.a75

LIMLINE i |
E L. i

i1t
P41t

=080

T

~.08%

INCREMENTAL LATERAL FORCE COEFFICIENT,

Lt 1

TE Y
-

=.0s0

Lt t 1

L2

k& PR} Soend oK M S} I 1 CI T 1 3kt [ S d AT MR 1 PO Y

12 =10 - 8 -6 -4 -2 o & 4 6 -3 10

ANGLE OF ATTACK, ALPHA., DEGREES

DATA SET SYMBOL CONFLGURATION DESCRIPTION BETA ELVATR AILRON REFERENCE INFORMATICN
{F2905A) g MSFC464 (BSWITELOVITIZ - BSWITELD) AT BETA=6 €.000 o.0s0 a.600 REFS €034.0040 5@ FT
(F29044) MSFC484 (B5V17J2°AT BETA=6 - 'B5X AT BETA=D} REFL B21.20u4 IHCHES
- REFB 1422,8040 INCHE S
XMRF 1422,.5040 INCHES

=-.095

[
L]

-YMRP . o.0000 INCHES
ZMRP 130.0004 1HCHES
SCALE bD.noas SCALE

HACH 2.000

PAGE 240



INCREMENTAL AERGDYNAMIC CHARACTERISTICS

- 008 4 ¥ ™% . T T Y ¥ ; T LS T 4 =TT
- -
-+ . -
. - -
~ 030 -
A 4
=+ RO
T z ]
g1 ]
L -
L‘;J’ - -
0 -.onr .
‘q—-
L‘ZJ ! (‘M}NM J
= .00
L - . .
e
- -
e - ) ]
s . ]
-, 008
[ 983 ) - \ «
- I 3
= "
tad B . b
% =.a0 |- E
= - -y
o " 7
= - . - ~ . N
T e ™ . )i
a X - 4
0 5 -
o i p
J ~
= "1 844 X |
— [ . - . h
=
T ¢ ) . -
E:J - b : - -~
B -0 i ) . -
] i " -
=
ey ™ -
-.014
-, 045 i P B} [ 1 F T S 1 Py T beored sk A W | P 1 b LA 1 PR T S k3 ‘En 3l ¥
-5 At 1] -8 -6 - 4 - 8. o 8 -4 4 10" 18
. ANGLE OF ATTACK. ALPHA. DEGREES . ,
RATA BET SYMDOL CONFIGURATION DESCRIPTION - © - BETA ELYATR  ALLRON REFERCHCE INFORMATION
{FEOR3A) E NAFC404 (BFWATELOVITIR -~ BEWIVELD) AY BETA%G &, 000 9,000 a.0e0 REFS [P RS LLLERH ag FT
{FEe0da} HEFC484 (BIVITIR AT BETA=G « DIX AT BETASD) . - REFL 881 .8004 INCHES
. - REFB 1482.8R40 INCHES
KMRP 1422,5040 ' INCHES
YHREP © g,0000 IHCHES
. IHRP 130,0004 IHCHES
NACH 8,600 SCALE 0.Q63% ACALE
PAGE 241



INCREMENTAL AERODYNAMIC CHARACTERISTICS

- 008 ¥ T T ¥ r LI S 3 | SN T 7 | i g §
= -
-.005
oo ”,f{}_\\\
. r " % -
o L m
o 5 -
-"I -l
o -
0 ~.007
. s i
EE i -
bed - Q -
—  -,008
(&) - -
i - -
i 3 ’ J
[T
L ~ o
8 -.o00
O - -
i— B :
Z [ -
o R
g ~.0i0 1
= X — \ ]
(L) 4 -
= B i E
= -.01%
- | -
| - .
D -
m i -
- -.o
< 2 r ]
|— N -
P
W A .
L}ﬁ o -
—'u
i S ]
&) [ i
=
— - -
-.014
! ! i i
L L 1 i '] L I L L El 'l 1 L [l Ll L L Fi ] 3 L Iy L 1 L 5 L i ] 1 i L 'S Il L L
M PP ~10 ~ 8 -6 -4 -2 a 2 4 & & 10 te
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTIGN BETA ELVATR  AILRON REFERENCE IMFORMATION
(F29054 ) EQ MSFCA84 (BSWATE1OVATI2 — BSWI7EAD} AT BETA=6 6,008  G.000 5.000 REFS 6084.0040 s& FT
T{F2904A) MSFC484 (BS5VATJ2 AT BETA=6 -~ B5SX AT BETA:=D) . R . REFL 821.2004  INCHES

REFB 1422,8040 INCHES
XHRP 1422.5040 INCHES

YHRP 0.00o0 INCHES
ZMRP $30.0004 INCHES
SCALE 0.0035 SCALE

MACH 0.sag

PAGE 242



INCREMENTAL_AERDYNAMIC CHARACTERISTICS

=, 04 T ™ T | i e 3 { it | g LA g | T
[ 4
- -
- -
-.0D5
~.008
_t - e
m L .
[ L -
o - 1
O -.007
L N
- B -
= o
z i -
i R
L - . 008
L) - -
— L. -
[T [ .
LI— -y
LL] ad
&  -.oo
[ L -
— ¥ ]
5 o .
% -.o10 F ’
= 3 -
o i ]
4 =
= -,612
| L .
— N 4
© ;
& L
-+ -0
z 12 ]
- i e
Z -
5 L
= o p
E . TY.
o 5 4
O i i
Z -
= I ® ]
i ~
b -]
- 015 B ' A A 1 i 1 1 1 L L. 3. L L L i i F] L L 'l L L L. i b 1 A i 1 1 L L L N
M ¥ =10 -8 -6 -4 -2 - e - & a 10 12
ANGLLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMPOL CONFIGURATION DESCRIPTION - SETA ELVATR  AILRON REFERENCE INFORMATIGN
(F2905A) B MSFC484 (BSWI7E10VLITI2 - BSWITELO) AT BETASG 6.000 0,000 4,000 REFS 6084.0040 S@ FT
(F29044) MSFCaB4 (B5VLITJZ AT BETASS ~ BSX AT BETA=D} REFL 821,2004  INCHES
REFS8 1422.8040 INCHES
XHRP 1422.5040  INCHES
YMRE 0.0000  INCHES
ZHRP 130,0004  INCHES
0.0035
HACH 4.1p0 5CALE, 3 SCALE
PAGE 243



INCRE

MENTAL_AERODYNAMIC CHARACTERISTICS

- L)
084 [ 4
- - -
-.088
«, 000
I L -
m N E
Q B p
-l -
L - .
D -.007
— : B :
=z
5%} - S o
—  -,p08
(8] L -
o - ]
.
uJ ad -
8 -.o0p
(&) s -
= [ :
& X -
2 .,o10 —"4
=] » o
= X .S :
© B .
=z o o
L T Y
— 2 4
— [ 4
=]
2.4 B o
- -0 4
< T b4 -
- 3 -
=
wl - R
5 - R
B .o i 4
[} i 3
=
— o -l
~.014
rl A i I i ) i L i Il 'l i L i 1 I F R L L. A r '] 3 L L L
00 e -10 -8 -8 -4 -z [} 10 1z
ANGLE 0OF ATTACK, )
DATA SET SYNBOL CONFIGURATION DESBCRIPTION REFERENCE INFORMATION
{FRoU5A) 8 MBFC484 (BSWITELOVITIE - DSWI7ELD) AT BETA=6 REFS$ 6064 ,0040 SG FT
(F2D04A ) MSFC484 (BSVITJE AT BETAZ6 - BSX AT BETAsD) REFL 884 .20U04  INCHES
REFB 1422,8040 INCHES
XMRP 1422,5040  IMCHES
YHRE 0.00D00  INCHES
ZHRP 130,0004  IMCHES
HACH 1,800 SCALE 0,0035  SCALE
PAGE 244



INCREMENTAL_AERODYNAMIC CHARACTERISTICS

=004 L L 2 g L Bt Lainx a3 v ¥
- -
ad E -
=, 808 \
- -t
-.008
— - |
[52] - -
O ! :
-4 J
ol L
01 -,007
. [ i
:_“é | R
wl B 7
= .,R02
(] L ..
L o] L -
u. i o
4.
ul B h
) ~,occo
Q L o
= A ]
= R
=020
[ L E
- X }_,—/4 N
@ - { .
= p o
= .08
- s E
- X 4.
[ 2]
m- - -y
o -
o - u
2 o r X
t— R ‘4 -
=z \ -
& . 4.
5 = -
oo i - X
O i 4
Z
- of -
-.024
-, Il L L A 'S 3 e Il A "'l 4 'l i (! A L 'y s A A i i 'l A i L A A Il
98 .2 ey g -4 -r o z p . 10 ry
ANGLE OF ATTACK, ALPHA., DEGREES
DATA $ET BYNBOL CONFIGURATION DESCRIPTION BETA ELVATR  AILRON REFERENCE INFORHATION
tFRo054) 8 HEFC484 (RSUITELDVITIR - GSWITEIO) AT AETA=S 6,000 ©0.0060 0.000 REFS  6004.0040  Sg FT
(FEO04A) HBFC454 (BIVITJEZ AT BETARS - BSX AT BETASD) REFL $81,P004  JHCHES
. REFB 1428,8040° INCHES
XHRP 1422.5040  INCHES
YHRP 0.0C08  INCHES
ZHRE 130.0C04  IMNCHES
HACH SCALE 0.0035  SCALE
PAGE 245



INCREMENTAL. ACRODYNAMIC CHARACTERISTICS

.'D‘a L] T % ¥ L) LS L} ¥ LJ + ¥ '} ¥ LS L]
1 .
- -
5 +4
012
R [ J
- B -
u -
! L
L 011
(= - o
- - -t
= - -
5 .00
bl L - -
) N 3
—
T - -
e .00g
1y = 4
[ 5] L J
&) L N
Eﬂ 000
[ i R
1] i 4
i - .
-} «007 ]
- - -
— L i -
> X -
R i -
> DOs
B " i
2 B 4
(m - -
I&I - .
.005
=] L . .
Lo R -
- A 7
< 3
e 004
= o N
«uJ - -
b - J
|6::_1 - -
& -003 - ]
=z | o
—t _‘ -4
<002
. .
gu: [ i L L L A Fd 1 A 1 'l L ] 3 L [l L A A L L 'l L3 1 L 'S L A i 'l L | I e, ]
B T -10 -8 -6 -4 -2 3} 2 4 8 10 1z
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELVATR  AILKEON REFERENCE INFORMATION
(F29054) Eg MSFC484 (BSWI?ELNVATJI2 ~ BSWATELD) AT BETASE 6.000  0.000 6,000 REFS 6084.0040 S FT
(F2004A) MSFC4B4 (BSVAITJZ AT BETAS6 = B5X AT BETA=0) . REFL 821,2004 INCHES
. REFB 1422,8040  INCHES
XURP 1422.5040  IMCHES
YHRP G.,o0oup INCHES
ZHRP 130.0004  INCHES
HACH 0.600 SCALE 0.0035  SCALE
PAGE 246



INCRENENTAL_AERODYNAMIC CHARACTERISYICS

+013 T i L2 e | LANE B L LI § v T 1
«048 T R
L i : .
b " E
(] 3 A
i .08
O L. f -
- - b
— » -
Z s VA
i8] * -
— N . -
L B .
— u ¥ N
L | -
i 02
id - [ k.
8 3 ) J
& L ; i
g -C0a N
m [ -
[ ] - . [
(' b m / -
-4 o7 P -
< o 1
— L -
> X -
- 2 ¢ .
= »0Q0
02 1 4{ ]
0 i -
m - N
I&J - 4
Cas
[ - -
L - E
2 X ]
- +O0a
=z " -
Ll [ -
= - <
g 3 .
» D
3] i N
= . 4
L L -
+COg
-E s L L I L (] 1 ] 4 1 L ' 1 A A '] I 1 Fl L L L i 'S [l 1 'l AL i L 1
m-uz -10 -8 -6 - 4 -2 o g2 4 8 i0 1z
ANGLE OF ATTACK, ALPHA., DEGREES
PATA SET SYHBOL  CONFIGURATION DESCRIPTION BETA ELYATR  AILRON REFERENCE IMFORHATION
(F2905A) 8 HIFCs04 (BSWLYEAOVITIZ2 - BSWLTE10) AT BETA=6 €.000 Q.000 o.000 REFS& 6lio4 .0n4D, e FT
(Feop4a) HSFC484 (BSVITYR AT BETA=6 - BSX AT BETA=D} REFL 821.2004 IHCHES
* REFB 1422.8040 1MHCHES
XMRP 1422.5040 INCHES
YMRP 0.8000 INCHES
ZHRP $30.0004 INCHES
MACH 0.800 SCALE 0.0035% SCALE
PAGE 247



DELCAF

TNCREMENTAL FOREBODY AXIAL FORCE COEFFICIENT.

INCREMENTAL_AERODYNAMIC CHARACTERISTICS

033 [ 7 T LA T L T ¥ v UL
;e f E
.010 : :

008 |

L NN

[ T |

{FRIU4A)

008 )
00 \ /ﬁ\
005 \f}/
002 = \‘—‘V—
.003
+00g
na‘ i i 1, rl L L i LS 'l 1 (1 L 3 i L 1 L L 'l F 1 1 Ll '] i L L i L s Il
Bt T =10 -8 -8 -4 -2 [1] e r 8 10 12
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELVATR  AILRON REFERENCE INFORMATION
(F2905A) Eg M3FC484 (BSWATE1DVAI7JZ - BSWI7E1D) AT PETA=G €.006 ©£.000 0.000 REFS 6064.0040  S@ FY
NSFC484 (BSViITJZ AT BETAZE - BSX AT BETA=O) REFL 821.,2004  INCHES
REFS 1422.8040  INCHES
XMRP 1422.5040  INCHES
YMRP U,8000  INCHES
ZHRP 1350.0004  INCHES
SCALE 0.0835  SCALE

MACH

1.100

PAGE

248



INCREHENTAL AERADYWAMIC CHARACTERISTICS

+01B ¥ LIME My ™t LR e o LANaS S T LI AR | Tt
- -
P ’ -
E Q\ v .
+B3% -
L -
L - \ﬁH‘ )
-~ -
[&] 3 . -
! -
Led .01t
] - -
- - -
— L ﬁ o
UZ-J .010 -
— i \ T :
(%) r J
— L
= 1 S\é\ .
i «008
it L e
[} - -
Q L o
Lt N L 4
O «ous by ]
o ¥ ]
& .
L. b -
é 007 I Y ]
— . -
> R e
< N o
- V908
[ B o
] B . p
joe] - N
wl o -
% .0DS
L. L N
- A .
-
— 084
= 5 -
Lt 3 N -1
. - o
2 e | -
.08
O P ]
=z L -
i o -y
~00g
BD: [ i i L ' vl 1 L L 1 L) L i L L 4 F 'S L L L L 'S '] A L i L I L i k 1 L 1 e ]
-2 -0 -8 -6 -4 -2 o -3 4 8 10 12
ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION BETA ELVATR AILRON REFERENCE INFORMATION
(F29054) 8 BSFC484 (B5SWITEAODVITIZ ~ BSWI7ELIOD) AT BETAzZ6 6.000 g.0o00 §9.000 REFS €0E4.,0040 S@ FT
(F29D44) HSFC484 (BSVITI2 AT BETA=6 ~ B5X AT BETASO) - . . REFL 821.2004 INCHE S
* REFB i422,.8040 INCHES
XMRP 1422.%040 INCHES
YMRP G.D000 INCHES
ZMRP 150.0004 INCHES
HACH 1.500 SCALE ) 8.0035 SCALE
PAGE 248



ENT. DELCAF

k4
H
.

INCREMENTAL FOREBODY AXIAL FORCE COEFFIC

DATA SET SYMBOL

INCREMENTAL AERODYNAMIC CHARAC

TERISTICS

<013 4

LN .

TF LE ¥

Lo

052

TS I N 1

«013

™TrTrT

\?\

A Lt A

Q10

L LA B}

.

D09

L

008

Lo i ¢

007

T F 7

F I )

.08

L2l Bt et |

Lt b i

LOus

L2 I B )

-004

™17

Jous

Lobotd

002

Frins

op
R PP

(F2905a) 8
(F2o04a)

HACH

CONFIGURATION BPESCRIPTION

HS5FC4084 (BSWITE1OVA7JZ - BSWITELD) AT BETA=S
H5FC404 (BSVITIEZ AT BETA=6 ~ B5X AT BETA=D)

2.000

-4

ANGLE OF ATTAEK.

BETA
6,000

-2

o

-
o

REFERENCE INFORMATION

REFS
REFL
REFB
XHRF
YMRP
ZHRF
SCALE

6084 . GudD
821,2004
1422,8040
1422.5048

0.o0p0e8
i30.v004

0.oD35

PAGE

5Q FT
1HCHES
INCHES
INCHES
INCHES
INCHES
SCALE

250



INCREMENTAL AERGDYNAMIC CHARACTERISTICS

-,080 T 1Y ™17 L . | L w3 ¥ LU Bt AL | rrr Lt LI e = LI T Y L T T T r

L B B |
Ad

'

=030

™1 TrT
LA A

=+088

LA A |
AL

=.040

iLCY

-
'
Lt 4 )

=043

o

=-.050

rrrr
dod 4.4

=038

TEra

—-.060

L LM §
i A

~.085

LEEEEIL!

-=.070

~“.O7s

LA
T I

-.080 3

~«083

INCREMENTAL LATERAL FORCE CREFFICIENT.

™ T
I |

~.050

TrTT

N |

-.095 L1t F g 1 bl L. i1 r T 1 doak b P | P ) Lt 1 L i llllllj i) [ ] | 111

000 008 -004 -aoe -008 .00 B12 -014 016 018 020 JLo22 024 -Dges .02e O30 032 .0352

INCREMENTAL YAWING MGMENT COEFFICIENT, DELCYN

BPATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELVATR AILRON REFERENCE INFORMATION
{F2805A) E§ HSFC484 (BSWI7ELIOVITIZ — BSWI7EL1U) AT BETA%6 6.000 0.008 0.000 REFS 6084 .%us0 8Q FT
{F29044) HGFC4B4 (B5VAITJZ AT BETASG ~ B5X AT BETA=D) M REFL 81 .2004 FNCHES

REFB 1422.0040 INCHES
XMRP 1422.5040 INCHES

YHRE 0.000D INCHES
ZHRP 138.0004 INCHES
HAGH 0,500 SCALE 0.0035 SCALE

PABE 251



INCREMENTAL AERGDYNAMIC CHARACTERISTICS

-, Q80 LARE M ] FT LI B } LI 2 | L LA B | L AN | Trr LA T ¥ K Trs v ¥

LBLAE B

it L3

LI IS §

-, 038

LA L)

=040 - N 0

LCY

LA A d

=048

Di

=-,050 ] ;

L

-.070 : \\!D h

Trry

“. 075 = Q

A~

bt 8

- ,.080 - " - a{»ﬁ

-.085

INCREMENTAL LATERAL FORCE COEFFICIENT.

=050

LI

it L 1t

bt dowd 1 Lt ¢

-. 005 Sl b L e bl ot 4 AR ] td I | Lol ) I | ookl P 'y Lok i

.00 ,002 0n4 «006 «008 +-010 012 -014 £16 .018 .020  .022 024

INCREMENTAL YAWING MOMENT CGEFFICIENT,

DATA SET SYMBOL CONFIGURATION OESCRIPTION BETA ELVATR AILRON
{F2905A) £§ MSFC484 (BSWATELIDOViTS2 = BSWITE10) AT BETA=6 6,000 o.900 0.000
{F23044) HSFC484° (BSYL17J2 AT BETA=6 = B5X AT BETA=D)

MACH 0.900

*.0E6  LOZ8  .D30

DELCYN

Y 1

«032 034

REFERENCE IMFORMATION

REFS ' 6064.,5240
REFL 821 .2004
REFB  1422,8040
XMRP 1422,5040
YHEP - 0,800
ZHRP 130.0004
SCALE, 6.0035

* PAGE

se F1

INCHES
INCHES
INCHES
INCHES
INCHES
SCALE

2352



INCREMENTAL AERGDYMAMIC CHARACTERISTICS

~.bgs [T

L B )

LaRC it

LI L e T FF LK R ] L A I LA ) LA Al L e ] LA T

L et

-
-
-
-

~-,050

LI )

Al A b

=088

AL A4

-.840

LCY

-
-

Addd

-, 048

D

(3858 W §

-.050

-«055

-.080

it 11

- 085

@

-,arg

=075

18 ).t

—.0G8n

™7 TT

|

=. 003

INCREMENTAL LATERAL FORCE COEFFICIENT,

Ty

-.020

I

AL i

-+055

(T |

Lordee b Lt

Ak 3 ik !llllll LN it 1 (T | el L

[ ]

£t b d

« 300 «OOE

004

006

<008 L0110 012 014 016 .018 «02a <028 024 +0g6 «GE8

INCREMENTAL YAWING MOMENT COEFFICIENT. DELCYN

«030

032 034

DATA SET SYHBOL CONFIGURATION DESCRIPTION BETA ELVATR ALLRON REFERENCE INFORMATION

{F2905A) EQ HSFC484 {BSWITE1OV17J2 ~ BSWITE1L) AT BETAZE 6.000 0.000 o.o000 REFS 6084 .P040 5@ FT
{F29044) HSFC484 (BEVATJ2 AT BETAT6 - BSX AT BETA=0) REFL B21.2004 1HCHES
REFE 1422.8040 INCHES
N XMRF 1422.5040 INCHES

TMRF o.0000 INCHES

ZHRF 130.0004 IMCHES

MACH 1.106 SCALE D.0035 SCALE



INCREHENTAL AERGDYNAMIC CHARACTERISTICS

-, 088 T 17 T 17 T7T¥ £ e ) LS I | 7 F | L | L T F 1 T 1 T TV T r LA | Try LI

rTrri
i b4

=.5%0

i s
| =

-.043 -

LA 2 i

LEEILIL

LILEE L]
P

T
14 41

CELCY

-.030 - - =

LI I
2 L0

=.035 ‘B

=-.060

<065

LN I 2
N ]

-.u7e

Lid.t

LELINL B 3

=.075

" -.08g - A

-.085

T
L b i

TIFrT
LA l.L

INCREMENTAL LATERAL FORCE COEFFICIENT,

TrrT
v
W |

-+000"

Lk i |

-.0g8 T | st.3 At & i it t Skl Srd . i1 L1 1 L tmrd, i3 bk Lerdemd. ol d bl L P Bt

.000 .002 004 «00% 008 -010  .0i2 «014 016 .08 -DEG 028 Og4 -026 .0gs8 ~030 -032 .034

INCREMENTAL YAWING MOMENT COEFFICIENT. DELCYN

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELVATR  AILRON ’ REFERENCE INFORMATION
(F29054) E HSFC464 (BSWITELOVITJE - BSWITELQ) AT BETA=6 &.000 o.otc G.00D0 REFS 6084 .0040 5@ FT
{FE8044) HSFC48& (BSV1TJ2 AT BETA=6 - B3X AT BETA=D) REFL 8z21.z2004 INCHES

REFB 1422.8040 INCHES
XMRP 1422.5040 INCHES
YHRF c.oooo LNCHES
ZHMRP 130.0004 INCHES

C .
HACH 1.500 SCALE 0.0035 SCALE

PAGE 254



INCREMENTAL AERGDYNAMIC CHARACTERI'STICS

INCREMENTAL " LATERAL FORCE COEFFICIENT. DELCY

-.02’ ¥y L2 28 * ¥ F TF7T L ) L A L [ B i 1 LI B § LI M ) L i LML DR 3 L B LIS B 3 LR L L L 2 L I l'-
" ]
~.D80D -
C \G 3
-,088 \ -
r ]
-.04D f% .
r ]
=-.043 o}
-.0850 X -
-, 055 -
- ]
-. 080 $ o
-.08% .
- U7rg I B
C Af‘ﬂ ]
~.a75 -
-.080 -
-.085 -
-. 090
- 095 [ i I3 I} L'l Il b b (] | L1 Lo L i i L H L L Il '3 L L L ¥ Ll L 2L L 1 - i1 i Ly 1 F1 ¥l L L
.

i e1rl:] Juog ~00s <006 008 .pto -0tz 014 018 <018 <020 028 024 026 «028 030 «032 .p3¢

INCREMENTAL YAWING MGMENT COEFFICIENT. DELCYN

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELVATR AILRON REFERENCE INFORMATION
(F2905A) 8 MSFC404 (DIWIFELOVI7JIZ ~ BSWATELDR) AT BETA=6 6.000 g.000 a.000 REFS 6084 ,0040 5@ FT
(F2904A) HSFC484 (BSV1TJ2 AT BETAS6 - BSX AT BETA=D)} REFL 821 .2004 INCHES

REFB $422.8040 INCHES
XMRP 1422.5040 INCHES

YHRF U.0000  INCHES
2ZMRP 150G.G004  INCHES
©.0035
MACH 2.000 SCALE 03 SCALE

PAGE 255



EFFECTS OF MACH-NO. GN THE ORBITER BODY ALORE

LI S 1 ¥ ¥ 3 LA S g r LN Bl | 7 7 L e N J ¥ T Tt ¥ T LA I v

2 <
N <
.5
o
5 -
.3 ;
=z - ]
5 X
- W - e
- - -
= - -
wl B -
— . -
S s
™ - o
o 2
V5] - -
‘D = -
Q
ul 4
[ & o
o p
[ ]
[T - N
1 b
= i
z -
5.4
[ - o
= L o
-.3
~t
-'5
- 6 3 i 'l L 2. Il i i I A i 3 A '} i L L3 L i L I3 bl 1 L i ' 'S L1 X L L A i ] L 1 1 1 ]
“lap ~10 -8 -6 -4 -2 1] 2 4 [ ] 10 1z
ANGLE OF ATTACK. ALPHA, DEGREES
SYHBOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
0.606 BETA 0.000 REFS  60B4.0040 sa Fr
6.905 REFL a21,2004 INCHES
. REFB  1422,8040 INCHES
< 1.104 - XMRP  1422.5040 INCHES
1,467 YMRE 0.0000 INCHES
1.959 . . ZWRF 130.0064 INCHES
SCALE. 0.0035 SCALE

CATA HIST. CODE *E

MSFC484 NR DELTA ORBITER B5X (V2301A3 03 AUG 7: PAGE 256



EFFECTS OF MACH NG

- ON THE ORB

[TER BODY ALGHE

+«00 LI a2 LA I 2 T T 7 T T T T %  — 2 ™17 17T T T vy :
14 b
«0% ]
T .o )
& B -
,— - -
_ 4
b} [ 5
— % 4
ta L o
D ] - -
,_,""_ 43
i [ = — 1 :
N ™ = h— o],
O X ————] hﬁ 7
Laf .02 -
] . ‘ N
x L o
[-»] L o
L B <
| +0%
< B i
- R
x 3 .
- =
> T .
O N J
8 L .
om | -
Lt
& =-.01
0 - 4
T - H
-.og
-.03
Te0%e ~10 -8 - -a 0 2 4 6 s 10 iz
ANGLE COF ATTACK, ALPHA., DEGREES
aYMBOL  MacH PARAKETRIC VALUES REFERENCE INFORMATION
0.606 BETA v.080 REFS  60854.0040 sa FT
0.905 REFL 821 .2004 IHCHES
REFB  1422.8040 INCHES
< 1.104 XHRP  1422.504D INCHES
1.467 THRP C.0008 INCHES
E 1,959 ZMRP 130.0004 INCHES
DATA HIST. CODE & SCALE 0.0835 SCALE
MSFC484 NR DELTA BRBITER BSX (V2901A)Y 03 AUG 71 PAGE 257



EFFECTS OF MACH NO. OM THE GRBITER B80Y ALONE

¥ L L L) L) ¥ L) L ¥ L ) T ¥ LJ L) ¥ T ¥ 7 ¥ T L} ) Ll ¥ L i ] L L] L 4 ¥ L) ¥
B -
L r
«15
2 -
- R
+40
= L E
wd
(&) - N
- 1.1
- R -
=
w - ,&r”"'JL .
—
& r [ "] -
— - -
i ]
L .00 ot
uJ -y
[=] " N
w L -
e p -
=z [ .
Led
= _
5 .08
= F -
w 3 N
s | <
—
I - -
(&)
= =.10
— L -
o
—.15
- zu L L'l L L 1 r3 L 1 A L L L ' 1 Il L £ i I’ i L (1 A L A A i i 1 i\ i 1 'l L 1 L
iz -10 -8 -6 -4 -2 o 2 4 & 8 10 iz
ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL.  NACH PARAMETRIC VALUES REFERENCE IMFORMATION
0,608 BETA 0,000 REFS  &084.0040 se F7
0.90s REFL 821,2004 INCHES
REFB 1422.8040 INCHES
L) 1.104 XHRP 1422.5040 INCHES
1,467 YMRE 0.0000 IRCHES
1.959 . IMRP 138.0004 IBCHES
SCALE 0.0035 SCALE

DATA HIST. CODE *E

MSFC484 NR OELTA ORBITER B5X . (V2801A] 03 AUG 71 PAGE 258



FFFECTS OF HACH HO. ON THE GRBITER BODY ALGRE

L3 L] L4 L] L3 L T L L] L | L4 L
: -
IE -
ot ]
.3 ]
= i :
U i -
. .2
b - b
2 2 o
%) - -
— - -
Q.
— [t 3 J
Ll_ A -
L [ -
Led " R
B -
o ]
ul 2 -
& X -
4.4 B 4
]
[FEY ¥ N
-l - o
< ¥ -
E _ef :
~E
= L 4
=z L ..
-.3 o Gl
-4
-
-8 [ by 3 A 1 L s i i ' i ri )] £ L L L ] Fl L i 2 i i i i L ' L L Fl k] i '
~.e0 -.15 -.£0 -.08 00 «05 Jdo W15 -20
. " PITCHING MOMENT COEFFICIENT. CLM
SYMBOL  MACH PARAMETRIC YALUES REFERERCE INFORMATION
0.6a6 BETA a.400 REFs 6084 ,0040 Se FT
a.908 REFL 821 ,.2004 INCHES
REFB  1422.8040 INCHES
e} 1.104 XHRP  1422,5040 INCHES
1.487 YMRP 0.0000 INCHES
1.959 ZHRP 130.0004 IMCHES
DATA HIST. CODE . SCALE 0.0035 SCALE

MSFC484 NR DELTA ORBITER BSX (V2801A) 03 AUG él FPAGE 258



EFFECTS OF MACH NO. ON CONFIGURATION BSH17J2

MSFC484 NR DELTA ORBITER B5V17J2

¥ L) L) L] [ ] ¥ L] L 4 L] L] L ) L § L] L] ¥ ¥ L) L] L) L ¥ L) ¥ ¥ Ld L) ¥ Ll ¥ L) ¥ L L L
- -y
- -t
o5
<]
.3
& - ]
5 5
. .2
— - - E
= s -
wi L % J
— 3
= Jﬁ;;::ﬂ
— % )
o R
L - -
s N b
[ [ 4
[ &) -0 {
! " 4
[ . 4
14 i 4
(3]
[ -.% |
v owd F o
- o -
E - .
-\
© . 4
= N .
-3
-.‘
-5
-6 i A [l i 1 i ] i ] L 1 L L] L ] 1] L 1 1 L 1 1 vl A L L 1 L F 1] L L, F [] 3 L N
“=i2 ~10 -8 - & -4 -2 o 2 4 [ 8 10 12
ANGLE OF ATTACK. ALPHA. DEGREES
SYHMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATLON
0.605 BETA €.000 REFS  6084.0040 5@ FT
a.807 REFL 821.2604 INCHES
REFB 1422.8040 INCHES
< 1.t01 XKRF 1422.5040 ° INCHES
1.47T1 YHRF d.uooo INCHES
1.960 ZMRF 136.0004 INCHES
DATA HISY. COBE HMFEXE SCALE £.003s SCALE
[V2304A) 03 AUG 71 PAGE 260



EFF[::L"TS' OF MACH N

08

«07

+08

CAF
8

04

«03

O

-4

FOREBODY AXIAL FORCE COEFFICIENT,

-.02

-85

-.04

CONFIGURATIGN BS¥1742

B. ON

SYMBOL MACH

x

<

]

L o ]
3 — % ]
[ QH—%-—#—H i
[ A_'/ _________EL - __E Rk
-:2 I-.’.u L (3 I- a L '] i- s L 1 I- 4 L ] l- a L L 1 n L H 1 a [] 1 1 " 1 Il (1 s 1 'l a 1 ] L ‘0 i ] 1 :2
ANGLE OF ATTACK. ALPHA., DEGREES
FARAMETRIC VALUES REFERENCE INFORMAT1ON
0.605 BETA 6.0600 REFS 6084 .0040 s& FT
a.907 REFL 821.2004 INCHES
REFB 1422.8040 IRCHES
i.1m2 XMRP 1422 5040 INCHES
1.471 YMRF o.o000 INCHES
1.960 ZHMRF £30.0004 INCHES
DATA HIST. CODE HHSE*E SCALE o.pess ScaLe
MSFC484 NR DELTA ORBITER BSV17J2 (V2804A) 03 AUG 71 PAGE 281



EFFECTS OF MACH NO. ON CONFIGURATIOM

BSHITa2

+20 17 T 1 T F 1 7 [J L BN § 1 T L ¥ ¥ 7 | S § L4 ¥ r ¥ r T
W18
.10
3 R o
|
[ & - o
. .OS 1N
= 3 " ]
Led o a___,.—-—-‘k“'""—- -
| & g m
e - .
L .00
Bl
[\ 2 E
(] L -
’-.. - -
= 4
g L
& -0
= b .
[L0] 1 .
=z L 4
I - ]
(@]
[ -.10
a i -
-.15
-.20 L 1 L i L i Il 1 L. i 3 L L L i [} L 1 1 L 1 L ' 3 '\ 1 '] 'l '] 1 1 L
Flaz -10 -8 -6 -4 -2 o 2 4 [ 8 10 E
ANGLE OF ATTACK. ALPHA. DEGREES
SYHBOL  MACH FARAMETRIC VALUES REFERENCE INMFORMATION
g 0.605 BETA 5.800 REFS  6084.0040 se FT
0.907 REFIL 821 .2004 INCHES
REFB  1422.00406 INCHES
< t.101 XMRF 1422.5040 INCHES
~.472 YHRF U.ubG66 INCHES
E 1,960 ZMRP 130.0004 INCHES
CATA HIST. CODE HM¥EFE SCaLE 0.0035 SCALE
MSFC484 NR DELTA CGRBITER BSV17J2 (V2S04A) 03 AUG 71 PAGE 262



EFFECTS OF MACH NO. ON C

ONFIGURATION BSW17J2

. L L T ¥ T T T L4 T L4 L 4 T ™ i
o §
-
- { :
.3 4
5 F ]
U X -
- .2 -
— X a
z » -4
uwl » -
S oaf P -
L i )5 ]
™ 5
i b 4
5 [ |
[ &) .0
i - -
| . -
% R -
u_' -.d
N B -
< - o
é o N
& Tl o
=z 2 .
-3
.4
_'s
- _-__l Il 1 1] 1 L i i ] L 1 1 1 1 i 1 L F 1 ] ] i L L i 1 ]
~Leo -5 10 -.08 .00 W05 .10 W15 +20
. PITCHING MOMENT COEEFICIENT. CLM
SYMBOL  MACH FARAMETRIC VALUES REFERENCE INFORMATIOM
6.605 BETA 6.000 REFS  6GB84.0D40 sa Ft
o.907 REFL 821.2002 INCHES
REFB  1422.8040 INCHES
< 1.161 XMRP  1422.5040 1INCHES
1 471 1 nRP 0.0680 INCHES
E 1.960 IMRF 130.0004 INCHES
CATA HIST., CODE HM*EXE SCALE ¢.o03s BCALE
MSFC484 NR DELTA GRBITER B3v17J2 (V2904A) 03 AUG 7] PAGE

263



EFF

ECTS OF ELEVATOR ANGLE VARTATION ON THE COMPLETE ORBITER  BSWI7E1OV17J2X

L} ¥ ¥ L] L) ¥ L) ¥ L L) L ) Li L) LA L) ¥ ¥ T L ¥ L) ¥ L4 L L) L) ¥ L] T 4 Li ¥ ¥ L ¥ : ¥ ¥ ¥ L 4 L) LJ T
- -y
1.4
1.2 //b(ﬂ/e
3.0 ﬁ’;jﬁ
5 i D/I‘:’ }é ]
O g > /
ek ' ]
=z - N § i
W g6
Q i o .
— - 4
u. 2 4
(T -
h 0.4
) N
s . < 4 er )
- b / ]
te i IJZ -
(5] o.2 5"
& - Z/m .
B A 4
. R -
1 0.0 e g
( - -~
z B X -
2 i 2 .
Z -D0.2 /
- X /9/ ]
s E(E/e
T :
-0.6 ﬁg/zl
-0.8
'l n i 1 L '} i i ] 1 3 I3 i i L L 4 3 i L 1 1 L ] 1 i 1 L 1 L 1 J 1 L 1 i ] [l L 'l 1 F L 1 L 1 L 1 L
‘1S -10 -5 [} 5 10 15 20 25 ETH 3s a0
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL  ELVATR PARAMETRIC VALUES CATA SOURCE REFERENCE INFORMATION
g - 20,080 MACH D.608 BETA G.0G0  OATASET ELYATR DATASET ELVATR REFS  6084.0040 sQ Fy
- 1D.960 ALILRON o.000 V28078 - 20.000 ‘vzguss - 18,000 REFL 821 .2002 1NCHE S
o ©.000 V29065 0,680 va2g09s 1g,gpg  REFB 1422.8D40 INCHES
b - vasios 206,600 XHRF 1422.,.5040 INCHES
tu-unt YHRE o.uooo INCHES
K 20.G00 ZHRP 130.0004 INCHES
DATA HIST. COBE *E$ESG ScaLe 0.003s SCALE
(v2807S) 03 AUG 71 PAGE 264

MSFC484 NR DELTA ORBITER BSW17E10V17J2X



ELEVATOR ANGLE VARIATION IN THE COMPLETE CRBITER BSHI7EIOVI7J2X

- EFFECTS OF

L) L) L) ¥ L} [} ¥ L] L) L) ¥ ) L ¥ L £l ¥ L4 r ¥ L3 L i 3 LJ ¥ 1 ¥ L] L
1.e
R ' g
1.2
R .
1.0
= i 4
O g :
- 3 /B/
| ™ —
Z L -
Wooas -
: - / ‘
— L J
i L -
L Fi/
L 0.4 7
o B o
- : / ]
G s.e
& - b’ ]
o L "
L. i i
4 wO.0
< - |
= . -
Z i /a’ ]
:
=Z -p.2 4 %
o [ & a/ﬁ/z
-p.6 ,/
-0.8
1.0 N L 1 i 1 1 1 1l L L H [ L L 1 L ] 1 I 1 i L L 1 ] 1 '] 1 L] L i L 1 1 L L L '} 1 1 Il 1 1 L 14 3
=Y -10 - 5 o 5 10 15 20 25 30 35 40
. ANGLE GF ATTACK, ALPHA, DEGREES
SYHBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
g - 20.000 BACH B.941  BETA G.000  DATASET ELVATR CATASET ELVATR REFS  6084.0040 sq FT
- 10,600 ATLRON G.000 V29075 - 20,060 V29G8S - 16,600 REFL 821.2004 INCHES
& u.0op V29055 0.GGG V29095 10.0680 REFS  1422.8040 INCHES
- V29105 20000 XMEP  1422.50646 1NCHES
1o, 000, YHRP €.0Cog SIRCHES
20000 ZMRF 130.004G4 INCHES
g,
DATA HIST. COBE  +E#E%G SCALE po3s SCALE
MSFC484 NR DELTA OGRBITER BOW17E10V17d2X (V2307S) 03 AUG 71 PAGE 265



EFFECTS OF ELEVATOR ANGLE VARIATION ON THE CUHPLETE ORBITER  BOWIZEIQVI7ZJ2X

L) ¥ l L) + L] L) ¥ ¥ ¥ 1 ) ¥ ¥ T | ) L3 1) L] L L} ] ’ L (] ¥ L) Li ¥ ¥ T T ¥ ¥ L3 LA L) T L) ¥ L F Ly ¥ 1
e
se | e %ﬂ -
1.0 B —./E/ﬁ{‘;/ﬂ;
C g £
— - | 4
= R <
W oge v
(] o /a .
w 5 )Z( 4
m G.4 / L
[ [~ % -
. 7 ‘
"L’-,J o.2
1.4 - 4
© B E
L K i
- ©.0
< - -
= - o
@x B
= 4
2 -o.2
-0.4
“o.s 74
[ .'J ]
-0.8 17
._1 ﬂ [ 1 L L. L 1 1 1 F i L L A 1 [ ] 1 L (1 } ] L L F i H L L i L 1 L 1 1 L 1 1 L A1 L '] 1 1 i ] L L [l i ]
T-18 -10 -5 0 5 10 15 20 25 30 35 40
ANGLE OF ATTACK. ALPHA. DEGREES
SYHBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORHATION
8 - 20.000 HACH 1.108  BET? © 0.0080 BATASET ELVATR BATASET ELVATR REFS  6084.004D sS4 F¥
- 10.000 AILRON 8.660 V29075 -~ 20.0GG vzapes - so.pop — REFL 821,2004 INCHES
o 6.00D VESO6S 0.800 V25095 1c.006  REFB 1422.3040 INCHE S
V29108 26,600 XHRF 1422,5040 INCHES
] 18,880 YHRF 0.0Go8 INCHES
= 20.000 . ZHRF 130.0604 INCHES
DATA HIST. COPE  ¥E®E+G Scate 8.0835 ScALE
MSFC484 NR DELTA ORBITER BSWI17E10V17J2X (Vv2907S) §3 AUG 71 PAGE 266



BIWI7E10V17J2X

[EFFECTS OF ELEVATOR ANGLE VARIATION ON THE COMPLETE ORBITER

¥ L] i T L) T L L] F r r 1 L] T L] L l. ¥ L] ¥ r ¥ T T T T
- h o
1.4
1.2 / 1
1.0
s - -
O 0.
— | 4
Z L -
W o
[&] 3 o
i L, -
S o
[ 1 E
[ ] o E
E)J 0.2 3 5
m - -
(] . N
L L aa 4
| 0.0
< - 4
§ 5 4
L] - -
Z -g.2 i /a/z/’e
. g o
=-0,4 i g/ 4
~D.6 T
-0.8
-1.0 i L L 4 i 1 1 L L '] 4. L A 1 '} 1 1 L 1 L 1 K i L il 1 '] J i '] L L L i 1 1 L L L1 A L i 1 ]
1% -10 -5 a 5 16 15 20 25 30 35 40
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL  ELVATR FPARAMETRIC VALULES DATA SOURCE REFERENCE INFORMATION
8 ~ 26,000 MAGH 1.465 BETA G.000  DATASET ELVATR DATASET ELVATR REFS 6084 .0G40 s@ FT
- - - REFL 621.2004 INCHES
i106.000 ALLRON 0.00D va23a07Ss 20.G6oo vazsoss 1p.0040 REFB 1422.8040 INCHES
O 0.006 v22064 0.600 V29095 10.009
- ¥29108 20.60G XHRF 14z22,5640 INCHES
13.G6o YMRF u,.oo6g INCHE S
20.000 ZHRF 130.5004 INCHES
DATA HIST. CODE  *E+E%6 SCALE 0.o03s SCALE
MSFC484 NR DELTA ORBITER BSW17E10V17J2X {V2307S) 03 AUG 71 PAGE 267



EFFECTS OF ELEVATOR ANGLE VARIATION ON THE COMPLETE ORBITER  BSWIZE10VI7J2X

L) L J ¥ L) 1] L ¥ ¥ Ll 1) FT T LE T rr r L] ¥ L] ¥ LERE BRE e ¥ T L] L
1.4
1.2
£.0
= - 4
O g
- g -
= B 1
=z o o
W g
] 3 -
— - -
L L -
Y
- g
3 I * -
ul i 4
[&) S8
ja.4 - .
] 8 o
L. L 4
1 0.0
< = E
= s -
[ | o
=]
Z =t.z
-D.4
-0.6
-o.8
_‘ o '] I L L1 L i 1 '] '] L L ] L b1 i L L 1 A L L i L L 1 1 ] I I} i I L L 2, F1 1 1 ) ] L '] 1 L 1 L
Cets -10 -5 a 5 10 15 20 25 30 35 40
ANGLE OF ATTACK., ALPHA., DEGREES .
SYMBOL  ELVATR FARAMETRIC YALUES CATA SOURCE REFERENCE INFORMATION
Eg - 26.000 HACH 1,966 BETA 6.006 DATASET ELVATR DATASET ELVATR REFS  6G84,0040 sa F7
- 10.066G ILRON o. - po. - 10.000 REFL 821,2064 INCHES
A oos V25075 20.000 v2908s oG REFB 1408 co0g INenES
e 0.000 ¥29065 0.0600 V29085 10.0600
vZ310s 20.000 XMRE  1422.5840 INCHES
10.000 YMRF L.GG0J INCHES
20.000 ZMRP 136.0004 INCHES
SCALE g.0035 SCALE

DATA HIST. COBE FEXEXG

MSFC484 NR DELTA ORBITER BSW17E10V17J2X (V230753 (03 AUG 71 PAGE 268



EFFECTS OF FLEVATOR ANGLE VARIATION oN THE CGHPLETE GBB'I'T&:R _BoMI7E10V17d2

« 48 L7 Y TT ™ ™rTr—7 T T
10 F -
o 3
.08 |- .
00 [ p
I n
-.us N
1 - -
< .
¢ ~—-to s ]
a3 ~
= - <
Ll o 3
—
O -0 2 .
— N -
e - ]
L. =25 [ 7]
wl s J
© - .
O s .
Lt N .
O - 3
@ -.55 | T
L] - m
i - .
~ 40
- -~ ]
b L p
— _ b
X -5 [ .
< o 3
>= -5 a -
o Cese b 3
] » 3
m - ]
Ll -.55 n
o - ]
[ - .
L- —en | .
-.65 |- -
-.70 | -
~.75 .
- a0 = ] I} 1 'l 'l L L 1 i L L '] i L F ) 1 L i L L 'l i L L L L 1 (] 1 1 1 L '] L L i 1 [ ] 1 1 i I ] L
“Tlis -10 -5 0 5 10 15 20 25 30 35 40
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL  ELVATR PARAMETRIC VALUES BATA SOURCE REFERENCE INFORMATION
g - 20,000  NACH 0.608  BETA D.GOG  CATASET ELVATR BATASET ELVATR REFS  6084.0040 sa FT
= 10,060  AILRON 0.G00 vaslrs - 26.G0G ¥v29085 - 10.0GuD 25?; Jgéfgfg i:g:gg
. . 0 .
& 5.008 yeones 25 oa0 vasies to.00 XHRF  1422.5040 INCHES
] 10.000 YMRF a.0000 INCHES
20.000 ZHRF 130.0004 INCHES
SCALE 0.0035 SCALE

DATA HIST. CODE FEXE*G

MSFC484 NR DELTA GRBITER BSW17E10V17J2X (v2807S) -03 AUG 71 PAGE 269



EFI—ECTS OF ELEVATOR ANGLE VARIATION N THE COMPLETE GRBITER  BSH17E10VI7J2X

." ¥ T L] L ¥ L] L) L) L) ¥ L) L ¥ 77 ¥ L 2N ) L (] L LI T F T 1) ¥ ¥ T F L] L] LS i T LA 1 T Ll L e ) T o
30 [ 3
o L ]
" o-1o—e-a— ;
08 .
ol .. 3
.00 I = =
-.os | : ]
Lt - p
< .10
] 1 - E
i~ -5 I =
=z - =
tel - 3
—
o ek 3
— - ]
W o 3
b, =-.23 3
i o 3
[ o 3
O .o f -
ul » ]
0 o ]
& -.35 [ .
[ o d
b C 3
=~ .40
- o u
~ 5 3
— = 7
> -5 -
7 C -
> - 3
A .80 F 3
[ X ]
m . E 3
ul =55 n
o C 3
© - ]
Ll- —.Go = -t
".§5 = -
.70 F ~
I .
-.80 - L 4 4, 1 i L] 'l L 1 L ] L i 1 L L 1 ] L 1 L 1 1, '] L 'l AL ] 1 L AL H 1 1. i 1 L 4 L ' i 1 1 1
B ¥ ~-10 -5 [} 5 10 15 20 25 30 35 40
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
g - 26.000 HACH G.911 BETA 0.0060  DATASET ELVATE DATASET ELVATR REFS  6084,0040 se FT
REFL 821.,2G04 INCHES
- 109.000 ALLRON G.000 VasG?s - 20.009 YZ23085 - 10.0600
o 0.000 V25555 0.006 V29095 ip.0pp  REFB 1422.3540 INCHES
. vZs10s 20500 AMRF  1422.5040 INCHES
10.000 YHRE 2.2300 IHCHES
20.000 ZMRF 130.0004 INCHES
SCALE 0,003%5 SCALE

DATA HIST. CODE *EXE#G

MSFC484 NR DELTA ORBITER BSWI17E10V17J2X (V280753 03 AUG 71 PAGE 270



EFFECTS OF ELEVATOR ANGLE VARIAT

ION IN THE COMPLETE ORBITER  BSWI7E10V17J2X

+46 L7 T T T F Lith M e | LENNE e ma | T 17T T 7. ¥ LI i B 2 ¥ 11T ™1 T F L A a4 T
10 : Y -
.05 :——% " .
N T o 3
o ]
~.08 : .
< : ]
0y --10 ; ]
- o ]
R 3 7
=z - ]
L - p
—
O .20 : ;
— - ]
L. - .
L =-,25 .
Ll - n
(] o .
© b .
il - n
U » -
X ~.35 | .
© » 3
L N :
g —eo | 3
< . -
—_ r 3
M om.as T -
~ - 3
>— B '_ -
P .50 C :
[ =] - 3
m - R
Ll -.55 | o
1 - 3
© - 9
L _ien [ 7
-.65 | .
-0 .
.75 : :
- 30 . [} L L L A 4 L L 1 L L 1. '} ([ '] i L '] L ] L 'l 1 L 1 1 3 L 1 L 1 ] i i '] 1 1 1 L L 1 L 1 :
tTeas -10 -5 [} 5 10 15 20 a5 30 35 40
ANGLE OF ATTACK, ALPHA. DEGREES
STYHMBOL  ELVATR FARAMETRIC YALUES CATA SOQURCE REFERENCE INFORMATION
g - zo.o60 MAGH 1.108 BETA G.000  BATASET ELVATE DATASET ELVATR REFS  6084.0040 sa FT
- 20.000 AILRON 0.960 V2907S -~ 20.800 V29085 - 16.000 REFL 821.2004 INCHES
O 0.800 v290ss 0.000 V29093 t0.0u0  REFB - t422.5040 IHCHES
V23108 26.000 XHRE  1422.5640 INCHES
1 10,000 THEF 0.cegp INCHES
N 20.006 ZMRE 130.0004 INCHES
DATA HIST. COBE FEXEXG SCALE 0.0633 ScaLe
MSFC484 NR DELTA QRBITER BOWI7E10V17d2X (v2307S) 03 AUG 71 PAGE 271



EFFECTS OF ELEVATOR ANGLE VARIATION 9N TH

E COMPLETE ORBITER  BSWIZE10V17J2X

." ¥ L] LJ L] L) L ¥ L) L] L) F Ll ¥ L} L] T ¥ T L] L 2 L) L) ¥ T L L} L L T ¥ L 3 ¥ L] ¥ F ¥ T ¥ ¥ ¥ T L3 L4 LB o
0L oHe—g 8 3
L % = 3
o8 [ *—m\ﬁ .
o oy J pr
- e -
-.05 [ .
Le. o .
S e p
. o 3
= -85 I — -
= o 3
Ly o 9
hunt
O "o - 3
e N -
b o 3
L ~-.e5 o
wi . =
0 o 1
U L - 7
Lal C 3
[ ] o 3
r -.35F .
& N 3
i, = :
_ ~-40 i 3
- [ o
—_ - 1
3 -5 [ »
< » 3
> ..s=b E -
PR : 3
] [ o
m L 3
ol -.s5 F -
o - 3
D o 4
L ..en - .
-.e5 | :
oo E n
- E
- an o i i rl I 'l L 1 L L L ] i L s 1 '] L 1 E L 1 1 L L3 1 i 1 L L I 1 ] L i 1 1 L L 1 [l s 1 s 1] 3
tTits -20 -5 g 5 10 15 20 25 35 40
ANGLE QF ATTACK, ALPHA, DEGREES
SYMBOL  ELVATR PARAMETRIC VALUES BATA SOURCE REFERENCE INFORMATION
) - zo.000  pacy 1.465  BETA D.060  DATASET ELVATR DATASET ELVATR REFS  6084.0040 s@ FT
- 10,600 AILRON o.oon V23075 - zu.oug V29085 - 10.000 REFL 821.20084 INCHES
o 5.G00 . V29065 0.00c V25095 i0.00p  REFB  1422.8040 INCHES
V25108 20.000 XMRF  1422.5G2D INCHES
10.000 YHRF £.3G85 INCRES
20.000 ZMRF 130,00664 INCHES
DATA HIST. CODE  $EXE#G SCALE d.063s SCALE
MSFC484 NR DELTA ORBITER B3WL7E10V174J2X% (v2907S) 03 AUG 71 PAGE 272



E!-FECTS OF ELEVATOR ANGLE VARIATIOM ON. THE CGHPLETE GRBITER BSHI?E}UVI'IJZX

- L] 1 L) ¥ E) [} ¥ ¥ L] L ¥ L) ¥ ¥ 1) L] L) L) ¥ L) [ Lk 3 L) ¥ L) ¥ ¥ L] 1) T ¥ L3 L ¥ T T L Lo L] v T
L . 3
.10 F =
2 € 3
o0 b5 , N :
00 b .
-.05 N
L. - 3
< .
S 10 . ]
. [ 3
= =15 F -4
= 8 4
[¥1] o 3
—
O .80 C 3
— r 3
[T - 4
L -.25 -
w! - -
| o .
O s ]
L - ]
&) E h
o -.35 | =
[ - .
. - m
_ w0 . .
-< N -
— = =
> =.a5 F u
< - m
> o 3
.50
O o 3
D o ]
m - Z
L ~.55 F .
0 - ]
D o 3
W - e - .
~.65 | -
-'7D - -
-.75 I =
—-.80 ol S Lt o4 s PR SN | 13 3 3 TR S 14 .1 it 1 P ) 3 1 -'r i v 3 ¢ e 1 7
T -0 -5 o 5 10 15 20 25 30 35 40
ANGLE OF ATTACK, ALPHA. DEGREES
SYMBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
g - 2o.00n MACH 1.566 BETA G.000 DATASEY ELVATR DATASET ELVATR REFS"~ 6084.004D se FT
- 10.008 AILRON 0,008 V29075 - 20.0600 v2908S - 16.0G6 REFL 821 .2004 INCHES
O v.000 ¥29065 G.000 v2s0ss ip,00g  REFB  1422.8040 INCHES
V25105 20.606 XMRP  1422.5040 INCHES
1 i0.000 : YMRF G.Oo606 INCHES
N z0.000 ZHRE 130.0004 INCHE S
ALE. 0.00 s
DATA HIST. CODE +ESEXG SCALE, 35 CALE

MSFC484 NR DELTA GRRITER BSW17E10V17J2X (V2307S) 03 AUG 71 PAGE 273



http:RF___8.00

™ rr LANNE B S ¥ ¥ T T

LM A B |

¥ 1 Fr T

LI A

1 T1rr

LA 3

(EFFECTS OF ELEVATOR ANGLE VARIATION ON THE COMPLETE GRBITER _BSHITEIOVIZJ2X

) ol I
1.0 b S A ]
77 AN

S o e /Ef’

. | .
j_ -
o |
b g.a2
— L -
g s
— = -
™ i a() ]
tlj a.o
B - .
(] |, m
— L 4
L -g,2
— i 4
3

-0.4
-0.6
-0.9
‘.1 u L '] L L L i 1 L i i ' L L 1 1 L I L 1 ] L 1 L i L i ] L i 1 L "] L 1 i ' L i Vi 1 L F L
= -10 -5 o 5 10 15 20 25 30 35 40
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
g - zo.o00 MACH 0,608 BETA G.000 DATASET ELVATR DATASET ELVATR REFS  s084.0046 Q¢ FT
- ip.ooo ATLRON 0.006 V29B7s - 20.000 V29085 - 16.00G REFL 821.2064 INCHES
O o.oo0 ¥29065 6.009 v2s69s ta.gop  REFB 1422.8040 INCHES
. v29105 20.000 . XMRF  i422.5040 INCHES
10,660 YHEP f8.0000 INCHES
20,000 ZMRF 13G.0002 INCHES
1 DATA HIST. CODE AEREXG SCALE ©.0035 SCALE
MSFL484 NR DELTA ORBITER BSWI7E10V17J2X% PAGE 274

(V290753, 03 AUG 71



LI BAR 2

—r 1 r T 1 ¥

¥ T F r

EFFEQTS OF ELEVATOR ANGLE VARIATION 9N THE CUHPLETE ORBITER  BSWI17E1QV17J2X

LA I

CL
o
-~

-G.2

LIFT COEFFICIENT.,

~0.4

N

-0.6

-0.8

it s ¢ F I S F T S S | A3 | S I

i i I

1.t ¢

i 1 3 3

~1.0
1 -15

SYMBOL ELVATR

2 - 20.800
- 10.000
[o3 0,000
B olen
MSFC484 NR

-10 N -5 o 5 10

15

20

25

ANGLE OF ATTACK. ALPHA, DEGREES

DATA SOURCE

FARAMETRIC VALUES

HAGH 0.s511 BETA a.ooo DATASET

AILRON a.oo0 vasovs
va2ooes
vasi140s

DATA H1ST. CODE ¥EFERG

DELTA ORBITER BSWI7E10V17J2X

%0

35

JEE N N1

40

REFERENCE INFORMATION

ELVATR BATASET ELVATR REFS
- 20.000 vesoss - 1o.Gpp  REFL
0.00¢ V29095 10.608 REFB
26.6G00 XHRE
YHRF

ZHRE
SCALE

(V2907S) 03 AUG 71

6084 .0040
821.2004
1422.8040
1422.5G40

a.coo0
1i6.0004

0.0035

PAGE

5@ FT

IRCHES
INCHES
INCHES
INCHES
INCHES
SCALE

273



EFFECTS OF ELEVATOR ANGLE VARIATION ON THE COMPLETE ORBITER  BSWI7E10V17J2X

| ¥ 1 ¥ rrr LI B 4 T 1 T 1 Frrr LINNE B e } T r F ¥ rF F T LR Ty LI B i |

W ia ;
| V-l :

W)Y 2 | 5
o
o2

LIFT COEFFICIENT,
N
OR

AR RER

-0.8

-1 u 1 L 1 L 1 L L] L i ] L 1 '] i 1 ] 1 1 L 1 [ ] 1 L (] 1 1 1 L L L ] I8 e ] 1 1 1 ] 1 '] L L 1 A
“=1s5 -1i0 -5 1] 5 18 15 20 25 30 35 40

ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL  ELVATR FARAMETRIC VALUES BATA SOURCE REFERENCE INFORMATION

g - £0.000  HACH 1.108  BETA B.00C DATASET ELVATR DATASET ELVATR REFS  6034.8040 sa FT
- 10.000 ATLRON G.o0G v2997Ss -~ ZO0.00G V29685 - 1G.00G EE;‘:: B21.2064 INCHES
& o.000 V25065 D, 000 V29095 16.00u  SSFE 1422,8040 INCHES
. vza10s 20008 XMRF  1422.5D40 INCHES
10.000 YHRF 5.0560 INCAES
20.000 ZNRF 130,0004 INCHES

SCALE 9.0035 SCALE

CATA HIST. CODE FEXESG

MSFC484 NR DELTA ORBITER BSW17E10Vi7J2X (V280753 03 AUG 71 PAGE 276



EFFECTS OF ELEVATOR ANGLE VARIATION 9N THE COMPLETE ORBITER _BSWIEIOVIT42X

7T L S T i 1 LINE Bhin e s LB N i | T 1T ™ ¥
1.8
1.8
0.6
- o
0.8
O o
- i J
'_- -
> L
! 0.2
— - —
[}
— - B
L - -
[
(1Y 0.0
[ - o
&) L 4
— B r
L. -p.p
— | .
-
-0,.4
-0.6
-0.8
_10 Rt ) I N ] el 2 .t i 1 i1 3 3 It 3 1.1 2 2 l‘l!l A1 ¢ It ¢ 1 eI 1.1
t-s5 -1a -5 ] ] 10 15 20 25 30 35 40
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
Eg - zo.ooo HACH 31,465 BETA 0.G06  DATASET ELVATR DATASET ELVATR REFS  50854.0040 5@ FT
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g - 20,008  MagH 1.108 BETA 0.006 BATASET ELVATR BATASET ELVATR REFS  6084.0040 se FT
- 10,000  AILRON 0.006 V29075 - 20.000 V29085 - 1G.000 REFL 821.200s INCHES
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EFFECTS OF ELEVATOR ANGLE VAR
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g - 25,000 HACH 1.108 BETA 8.000 DATASET ELVATR DATASET ELVATR REFS  6D84.G040 56 FT
- 10, 5. - 2o, - 30.0 REFL 821.2004 INCHES
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OMPLETE ORBITER  BSWI7E10V17J2X
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gv - 20,000  MACH __ 1.966  BETA O0.0G0  DATASET ELVATE DATASET ELVATR REFS  6084.0040 se FT
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- _ - 1G, REFL 821.2004 INCHES
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THE COMPLETE GRBITER BOWITEIOVITI2X
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EFFECTS OF ELEVATOR ANGLE VARIATION ON THE COMPLETE ORBITER BSWIZE1OVI742X

LENNE i dan 4 T 117 LANNE Sakh e § ™V rr ¥ r &1 LA BN By 3 LIS Ak ma § T F Tt 1 Y rr - r 1 r

.4

| AL

-0.2

~0.4

CENTER OF PRESSURE LOCATION BASED ON BODY LENGTH. XCp/L

It 3 3 bl 2} I W ] T ) I | 2 | [ T | L2t b T I S T | CIT I |

-0.6

-15 -10 -5 o 5 10 15 20 25 30 35 40
ANGLE OF ATTACK, ALPHA, DEGREES
SYNBOL  ELVATR FARAMETRIC VALUES DATA SOURCE REFERENCE INFORHATION

g - 20.000 HMAGH 0,608 BETA 0.000  BATASET ELVATR DATASET ELVATR REFS  6G84.0040 s@ FT
- 1p,0p@ Al 0.00 - go, - 10.000 REFL 821 .2604 INCHES

LRON ] V2s07s 20.000 V280685 REFE 1452 s0am INCHES

& 0.000 V29055 6.000 v2s09s 1G.000

* VES10S 20. 000 ¥HMRP 1422.5040 INCHES

10.000 - {HRP G.O0GGG INCHES

20.000 ZHRE 130.0004 INCHES

0.
DATA HIST. CODE  $E+E%c ScaLe foss ScaLe

MSFC484 NR DELTA ORBITER BSW17E10V17J2X (v28075) 03 AUG 71 PAGE 294



EFFECTS ﬂF ELEVATOR ANGLE VARTATION ON THE CUHPLETE GRBITER BSHI TE10VI7J2X

¥ ¥ ¥ ¥ L) L) ¥ Ll L3 L) L Ll L 1 ) [ ¥ L L] L ¥ ’ ¥ ¥ L] L] L) L] ¥ L L T ¥ E L L T v L L L]
L
1.8
1 1,s
~ A
0- =
O
= B
1.4
el =
I
= B
[€h] -
E 1.2
—I - -
o -
g‘ 1.0
fas] = -_
- [ 7
© s i@:ﬁ@fﬁ
o S UTTE ]
" o
te) o & O D N
T == oo o -
E a.6 \
= s ~&/ -
[ . / 4
—
— 0.4
S L 1% ]
) - N
D -
-
0.2
| - .
o » i
3 i 4
€33
w) 0.Q
wl L -
o | -
n- -
L -p.2 =
[ ] R -
o 3 -
1] = -
B op.e
S -ssr ]
Ld
[ ] g -
o -1
_n 6 ] L 1] '] L] 1 L i 1 '] L] 1 L I} (] 1 L L 1 L 1 L 1 L L 1 L L I L 1] L 1 1 L 1 L 1 L i 1 1 1 L
"=15 10 -5 1] 5 H1:] 15 o 25 30 35 40
ANGLE OF ATTACK. ALPHA. DEGREES
SYHBOL  ELVATR FARAMETRIC VALUES BATA SOURCE REFERENCE INFORMATION
8 - 20.000  MaCH _ 0.92%  BETA 0.808 DATASET ELVATR DATASET ELVAIR REFS  6D84.5040 sQ FT
REFL 821 ,2004 INCHES
- 10.0068 ' AILRON 0.00p V29875 - 20,000 V29085 - 10.060
o 0.06o V29665 0.000 vagoss so.goo REFB  1422.8040 INcHES
. vZeins 20060 XMRF  1422.5040 INCHES
10.000 YMRP 0.0605 IHCHES
20.000 ZHRP 130.0004 INCHES
AL 0.00
DATA HIST. CODE  #E%E#G SCaLE 35 3CALE

MSFC484 NR DELTA ORBITER BSW17E10V17J2X (V280752 03 AUG 71 PAGE 235




EFFECTS OF ELEVATOR ANGLE VARIATION ON TH

E COMPLETE ORBITER  BSHITEIOVI7J2X

T r r r

™—rTr

‘.o l. 1] L) L) E) [} ¥ L3 | L) L] L L ] L4 + LA L] ¥ ¥ L T L) ¥ T L r L Ll T L4
1.8 /ﬁ\‘
-l 1.
\ - -
o i J
Q
pot L 4
1.4
T [ -
= 5
2 A 2
5 2w i i
-.J -y
E - b
e -2 - i
m -
= = -
2 o.e =,
| £ .
2 I L Te” —
o 0.6 = V /
= 5 J
5 I / J
= 0.4 -
- - -
&) 5 -
] i .
|
.2 o
{50 - p
o [ -
D -y
> L
[43) 0.0
ul L 4
o 5 .
o [ -
L -p.e
© R
o 5
Lt} ¥ o
= .
=z "o4T ]
[F1
4] B h
-B 6 i L1 L 1 i I3 L L L L L L L L 1L L i ] '] L L 1 1 L 1 1 i '] 1 L 1 L 3 1 L 1 1 (] A i 1 L 1 i
e =10 -5 [} L 10 15 20 25 38 35 40
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL  ELVATR PARAMETRIC VALUES .GATA SOURCE REFERENCE INFORMATION
g - go.pog HACH i.108 BETA 0.06G  DATASET ELVATR BATASET ELVATR REFS  6084.0040 s@ FT
. - ipb.0G0 AILRON o.000 v2s07s - 20.000 vzouss - 10.000 REFL 821.26G04 INCHES
REFB  1422.8040 INCHES
< o.oop ggfgg 2g'ggg vasnss 10.050 XMRF  1422,504G IRCHES
10.000 * YMRF 0.00G0 1INCHES
20,600 ZHMRF 130.0004 ENCHES
CATA HIST. COBE *ESERG ScaLE 0.803% SCALE
MSFC484 NR DELTA BRBITER BSWI17E10V17J2X (V230783 03 AUG 71 PAGE 296

T
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8 - RO.000  MACH 1,168  BETA 0.066 CATASET ELVATR DATASET ELVATE REFS  60B84.0040 s@ FT
- 10.000  AILRON 0.600 v2sers - 26,000 V28085 - 10.0G8 REFL 821,2004 INCHES
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DATA HIST. CODE FESEXGI*CH SCALE D.0835 SeaLE
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ELEVATOR DEFLECTION ANGLE. ELVATR, DEGREES
SYMBOL  ALFHA PARANETRIC VALUES CATA SOURCE REFERENCE ENFORMATION
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E 20,000 YHRF o.Goop INCHE S
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DATA HIST. CORE FEXECI*CH SCaLE 9.8035 SCALE
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTIGN ANGLE. ELVATR, DEGREES
SYHBOL  ALFHA PARAMETRIC VALUES LATA SOURCE REFERENCE INFORMATION
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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208,000 * YMRP g.0050 INCHES
20,000 ZHRP 130.0004 INCHES
SCALE 0.0035 SCALE

DATA HIST. CODE *EXEXRGE*CH
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTION ANGLE. ELVATR, DEGREES
SYMBOL  ALFHa FARAMETRIZ VALUES CATA SOURCE REFERENCE INFORMATION
g ~ 10.600 MAGH 1.100 BETA 0.006 DATASET ELVATR BATASET ELVATR REFS  6004,004D se FT
0.000 ALLRON 0.0 ~ 20, - to.0 REFL 821,2004 INCHES
R oo HeooTI 20,000 MZ9081 10,000 REFB  1422.8040 . Inenes
o) 10.000 . 25061 o.000 M29091 16.066
. M2s101 20006 XMRF  1422.5040 INCHES
20.000 N YHRF 0.8000 INCHES
50.000 ZHRF 130,0004 INCHES
0
DATA HIST. CODE *EXEXCISCH SCALE 0.0035 scaLe
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTION ANGLE., ELVATR., DEGREES
SYMBOL  ALPHA PARAMETRIC VALUES CATA SOURCE REFERENCE INFORMATION

g - 10,600  NAGH 1.500  BETA O.000  DATASET ELVATR DATASET ELVATR REFS  6084.0040 sa FT
0,600 LRON v.000 o - 2o, 8] - io.006 2 REFL | 821.2004 INCHES
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Ha2e1o1 20.60g XMRF  1422.5040 INCHES

20,000 YHRF 6.0008 1NCHES
30.000 ZHRF 13G,0004 INCHES

SCALE 0.003%5 SCALE

DATA HIST. CODE FEFEKG]I*CH
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTION ANGLE. ELVATR., DEGREES
SYMBOL  ALFHA FARAHETRIC VALUES CATA SOURCE REFERENCE INFORMATION

8 -~ 19.80C HAGH 2.880  BETA 0.806  DATASET ELVATE DATASET ELVATR - REFS  6064.0046 sg FT
o.ooo AILRON o.600 Mz90 ~ 26.000 - Ma2st8l - io.ggo REFL 821.2604 INCHES

S o.000 casng g.uﬁn uzsogx 10.600  REFE  1422.804p INCHES
io. H2s10] 20.060 XMRE  1422.584G INCHES

20,000 THRE 8,0600 INCHES

30.000 ZHRF 130,0004 INCHES

DATA HIST. CODE FEREHGIHCH ScALE g.e03s SCALE
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ELEVATOR EFFECTIIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTION ANGLE. ELVATR. DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES CATA SOQURCE REFERENCE INFORMATION
g - 10.00C MACH 0.508 BETA U.000  DATASET ELVATR DATASET ELVATR . REF3 5084 .0046 sa FT
¢.000 N 6,00 - p— - i1p.000 REFL B821.2004 INCHES
oo Gona 0 dEeS b En LELON e
10.090 . .
< - H20381 26900 XHRF  1422.5Di0 INCHES
20.008 * YERP 6.ae00 INCHES
30,000 . ZMRF 130.0004 INCHES -
SCALE 0.0035 SCALE

CATA HISY. CODE XEFEXGITCM
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ELEVATUR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTION ANGLE, ELVATR. DEGREES
SYMBOL ALFHA FARAMETRIC VALUES CATA SOURCE REFERENCE, INFORMATION
8 - f0.000 MacH 0,900  BETA B.003 DATASET ELVATR CATASET ELVATR REFS  6084.0640 se FT
D.000  AILRON 0.086 M2907I - 20,800 M2968I -~ 18.0G0 REFL &21.2004 INCHES
& 10.000 €29061 0,600 29091 16,000  REFB  1422.804D INCHES
H25101 26.600 XMRF  1422.5040 INCHES
260,000 YMir a.0000 INCHES
30,008 - ZMRE 130.0004 INCHES
o. SCALE
DATA HIST, CODE *EFERG]*CH SCALE oa3s
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATOR DEFLECTION ANGLE., ELVATR. DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES CATA SOURCE REFERENCE INFORMATION
8 - 10.000 BACH 1.100 BETA 0.000  BATASET ELVATR DATASET ELVATR REFS 6084 .0040 sa F1
a.o000 AILRON .068 M, - 26, -~ 1G.000 REFL 8zgl.zon4 INCHE S
o Coanel 5 oog Woome: . 197002 REFB  1422.6049 INCHES
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SCALE 0.0035 SCALE

DATA HISY. CODE FEXE¥CIHCH
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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DATA HIST.

-10

ELEVATOR DEFLECTION ANGLE. ELVATR, DEGREES

FARAMETRIC VALUES

1.580 BETA
0.000
CoDE SEXE¥GI*CH

MSFC484 NR DELTA ORB.

INCREMENTAL ELVATR EFFECTS (M23071)

-5

0.400

)

DATA SQURCE
DATASET ELVATR

M29071 - 20.000
c2s0s] 0.00p
Hz2910] 20,060

3 10

15

2a

A2

25

REFERENCE INFORMATION

CATASET ELVATR REFS
H2908I - 40,GO0 REFL
29051 0,0 REFB
H2905]1 10,0860 P
YMRP

ZHRP
SCALE

03 AUG 71

6084 ,0040
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. 0GEG
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ELEVATOR EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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ELEVATZR DEFLECTION ANGLE., ELVATR, DEGREES®
SYMBOL  ALFHA FARAMETRIC YALUES DATA SOURCE REFERENCE I[NFORMATION
) 2 - 10,000 HACH _ 2,006 BETA 0.000 DATASET ELVATR CATASET ELVATR REFS 6G94.0040 5@ FT
0,060 AILRON 5.a6n M2s071 - 20,008 Mzsos8l -~ 10,000 REFL 821,2004 INCHES -
o 10.000 €29061 0.0gD H29091 10.0p00  REFB  1422.804D INCHE S
- M29201 20 600 XMRF  1422,5040 INCHES
20,000 YHRF u,06000 INCHES
s9.000 . ZHRF 1386.00D4 INCHES
DATA HIST, CODE FEFERGIHCM SCALE 8.0035 SCALE
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ELEVATOR EFFECTIVENESS DERIVATIVES

PER DEGREE
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DATA SET svYHBOL CONFIGURATION BESCRIFTION BETA AILRON REFERENCE INFORMATION
(F2s0s1) (3 MSFC4B84 NR DELTA ORBITER BSWITELGV1TJZX 0.80p0 0. 006 REFS 6084 ,0040 sQ FT
REFL 821.2004 IHCHES
REF& 1427.8046 INCHES
XHRP®  1422,.5040 IHCHES
YHRP 0.0000  INCHES
ZHRE 130,.0004 INCHEsS
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ELEVATOR EFFECTIVENESS DERIVATIVES
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ZMRE- 130.0004 ZN(_:HES
DATA HIST. COCE ~ MM¥E®G SCALE n.:‘mas SCALE
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s -10 -5 [ 5, 10 15 20 25 3o 3s 40
ANGLE .OF ATTACK., ALPHA. DEGREES
SYHBOL  AILRON FARAMETRIC VALUES EATA SOURCE . REFERENCE INFORMATLON
8 - 40.000  MACH 1.964 BETA B.000 DATASET AILRON DATASET " AILRON REFs - 6084.0040 . sa FT_
- 20.00B  ELVATR 0.00g - 40, . - 20, REFL  .821.2004 INCHE S
- o D: - :53;2: ‘g.ggg w2gi1s 20008 REFD - 1422.8040 INCHES.
< -oog XMRF  1422.3040 - INCHES
YHRF . D.poog INCHES
. ZHRP izo,op04 INCHES
DATA HIST. CODE  WH¥Ex¢ . . SCate . o.vo3s Scate
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- AILERON DEFLECTION ANGLE, AILRON:; DEGREES-
SYMBOL ALFHA PARABETRIC VJ\LUFS B DATA SOURCE i - REFERENCE INFORMATION
E “ 10.000 MACH 6.600 BET& 0.cop DATASET AJILRONM BEATASET AILRON REFS €084 .00540 ‘5@ FT
©.000 ELVATR o.000 W29121 - 4G.050 a11 - 20,060 REFL-  821.2004 INCHES
o 10.000 \Hagési Q_guﬁ wasiil REFB ~ 1422.8040 INGHES
- . . i XMRF  1422.5040 INCHES
20.000 YHEP -g.6000 INCHES
su.000 . : . ZMRP - 130.0004 INCHES
SCALE o.003s SCALE

DATA HIST. CODE HM#E%G]
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AILERGN EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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. AILERON DEFLECTIGN ANGLE, AILRGN- DEGREES
SYMBOL  ALPHA FARAHE‘EEIC VALUES BATA SOURCE rREFEEENCE INEORMATION
8. - 10,800 MACH 0.900 a:-:n ' D.000° BATASET AILRON DATASET .AiLROH © 'REFS-  60BL. 004G - 5@ F¥
0,008, ELVATR o.000 t Wes12l - 40,000 w2911l < 2o,.oop - REFL 821 .2004. ANCHES
. - . w23Te1 G.opg” ph REFE  -1422:8D40 INCHES
O 0000 - - ¢ . -~ ' XMRE . 1422.5040+ INCHES
) 20.000. YHRF * n /pog - IMCHES
39.000° - - ZHRP 130.003s, . INCHE S
) DATA HIST. CODE  WmERGI . Seag 8.0635 Seale
fW?SlZP)' 03 AUG 71 PAGE. 443
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. . . ‘ATLERCN DEFLECTION ANGLE. AILRGN- DEGREES ) )
SYMBOL . ALFHA PARAMETRIC VALUES .. DATA SOURCE ' REFERENCE JINFORMATION
2 - 10.600  MACH . 1.100 | BETA . ° G.000  DATASET AILRON | DATASET  AILRON REFS - 6D84.0048 - S@ FT
0,000 ELVATR c.0oe . L. . W29121 - 40.000° wzg1il. =~ 26.0p0 2 -REFL 821.2G04 INCHES
. oog . WESOEL o.o0e . . REFB  1422.8040° .- INCHES
£ 1a, T .. ~ ¥MRF  1422.5040 INCHES
20.005 - YHRE - g.¢uvag INCHES ~
30,080 ZHRE 130.0004 INCHES

DATA HIST. CODE  MMAE®CI . SCaLe . -0.0035 SCaLE
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ATLERON DEFLECTION ANGLE, AILRUN. DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
Eg - 10.UGB MACH 1,560 BETA 0.0086  DATASET AILRON DATASET\ AILRON REFS  6D084.0048 sa FT
0.600  ELVATR o.068 9121 - 4G.06O Wz - zo.opn REFL 821.2004 INCHES
. :gsnsz 0.500 Bl REFB 1422.8040 INCHES
e ig.000 . XMRF  1422.5040 1INCHES
26.000 .. - XHRP n.ogoo INCHES
30.0U0 ZHRP 13G.,00902 - !NC?ES
1]
DATA HIST, CODE MMY¥E%GI - SCALE «noss Scale
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AILERON DEFLECTIGN ANGLE. AILRON, DEGREES
SYHBOL  ALFHA - FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
2 - 18.000  HaCH 2.000 BETA 0.000 DATASET AILRON DATASET AILRON REFS  6064.0046 sa FT
REFL 821.2004 INCHES
. . - 40, - 2o, a
G.o0o0 ELVATR a.006 wwaagégi 43-332 W29111 X 2a.000 REFB 1422.08040 INCHE S
o 10.000 XMRP  1422.5G40 INCHES
E 20,060 YNRP '0,6000 INCHES
ZMRF 150,0004 INCHES
30.080 .
DATA HIST. CODE HMIESCI ScaLe o.0038 sc_“'E'
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AILERUN EFFECTIVENESS AT YARIOUS ANGLES OF

ATTACK
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ATLERON DEFLECTION ANGLE. AILRGN, DEGREES
SYMBOL  ALFHA PARANETRIC VALUES BATA SOURCE REFERENCE INFGRHATION
E - i1p0.060 HAGH o.epa BETA 0,066 DATASET AILRON BATASET AILRON REFS 6084 ,0040 $& FT
D.GGo a. - 46.00% - REFL 821,2604 INCHES
5 ° oG ELVATR 096 ::gé:i 42-333 Wasitl 26.000 REFE  1so5. cous Thenes
:0.000 XMEP  1422.5040 INCHES
20.000 YHRP G.GBOo INCHES
30.000 ZHRE 130.0004 INCHES
DATA HIST. CODE  HMMKE*GI ScaLe f.003s SLALE
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MLERGN EFFECTIVENESS AT VARIGUS ANGLES OF ATTACK

T ¥ LI

LANE N § L

T

'u‘u T T T ) ¥ 1] 1 ¥ ¥ ] ¥ L) ) ¥ T ¥ T ¥ T T ¥ L L] T LB | L) L] B

.Goe [

008 : B

.004 X :
5 002 [ . . -
— .oon i b SR f—#ﬁ 7
— [ \\‘\EB’/ i
[0 o] \‘\J\. _/
m .00z > / .
bt L -
L .

L 3 / N
8 -.o0s I %/ -
E i / , / 3 N
& ees S / -
g 3 / / / A
£ _ooe | #/ 74 .
® n
=z : //
=  ..o10 / "
< - .
> A / / ]

-0 B ] //' ]
/] :
-.018 i / 3
-.920‘45 i l-‘a L l-35 1 L 1-50 i £ 1 I-25 /'] 1 A l.zn L ] L !-15 L L L l‘.zn L L L l— s L 'l A1 i ° L L 5
AILERGN DEFLEETION ANGLE, AILRON., DEGREES
STHBOL  ALFHA FARAMETRIC VALUES BATA SOURCE REFERENCE INFORMATION
g -~ 10.000 MACH 0.906 BETA 0.000 DATASET AILRON DATASET AILKON gg;s sg:4.nu4n ?g FT
- - . . L 1.2004 CHES
o some T o T EE MU e ARG GG
R e o poe
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302 CATA HIST. CODE MM¥EXGI SCALE 0.0033 SCALE
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ALERON EFFECTIVENESS AT VARIGUS ANGLES OF ATTACK

L L} ¥ L T T
+010 4 T T T T T LANED Shl damn 2 T T T7 T T

-000

Nawi
)

-bos

-0Bs I —

CYN

mﬂa: __JT‘\\\“x . -~;::::~h~"‘*~n ) ]

N

+006 | - 1 = :
E ///// ,;r’///’ ) o ]

— — | —

YAWING MOMENT COEFFICIENT.

-.010 -
-0tz A{’///, /’///

~.014, / -

-.016 /

--.DSB : (g/r

- Baﬂ [ L] i A L L L 1 F ] [} i L L 1 L E ] L L L 1 A 1 L 1 1 L 1 1 1 i 1 L L i L L i L L ]
=YY ~4D -35 -0 -25 ~20 -15 -t0 -5 o 5
) AILERGN DEFLECTION ANGLE. AILRON, DEGREES
SYMBOL  ALFHA PARAMETRIC. VALUES - DATA SOURCE REFERENCE INFORMATION

g - 10.0GG MACH 1,186 BETH 0.006 BATASET AILRON CATASET AILRON REFS  6084.0040 58 FT
0.60p ELVATR o.080 w2912l - 40.000 wa29111 - zo.ooo REFL 821.2004 LNCHES
W23061 0.G0D REFE  1422.8040 INCHES
Lo 10.000 . XMRF 1422.5040 INCHES
£o.000 . YHRP 0,0000 INCHES
50.000 ZMRF 136.00604 INCHES

5.00 E

PATA HIST. CODE MH¥ESGT SCALE nozs SeaL
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AILERGN EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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AILERON DEFLECTION ANGLE., AILRON, DEGREES
SYMBOL  ALFHA PARAMETRIC VALUES BATA SOURCE REFERENCE INFORMATION
2 - 10.0086  MAGH 1.568  BETA . B.008  DATASET AILRON DATASET AILRON EEFS  6084.004G sa FT
- 0.000 ELVATR 0.000D - W29121 - 45.GDO wzg11l - 20.0up  REFL 821.2004 INCHES
W23061 o oon REFB  1422.8040 INCHES
Lo 16.000 XMRF  1422.5640 INCHES
£06.000 YMEF .6000 INCHES
30.000 ZHRF 136.0004 INCHES
. SCALE 0.0035 5CALE

DATA HIST. CODE HHFE*GT
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AILERON EFFECTIVENESS AT VARI
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AILERON DEFLECTION ANGLE. AILRON, DEGREES
SYHMBOL  ALPHA FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
Eg - 10.000 MACH 2.080 BETx 4.085  BATASET' AILRON DATASEY AILRON . REFS  6084.00%0 se FT
’ - . - © REFL 821.2004 INCHES
9.n00 ELVATR ©.on0 3§§g§§‘ 42'232 wes1il 2¢.00o REFB 1422.8040 INCHES
¢ 10.000 * XHRP  1422.5040 INCHES
26.000 YHRP 8.0000 INCHES
30,000 ZMRP 130.0004 INCHES
DATA HIST. CODE  MM4E®GI SCALE 0.0035 ScALE
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AILERON EFFECTIVENESS AT VARIGUS ANGLES OF ATTACK
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AILERON DEFLECTION ANGLE, AILRON, DEGREES
SYMBOL  ALPHA FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
Eg - 10,000 MACH 0.600  BETA G.000  DATASET AILRON DATASET AILRON REFS  6054.0040 se FT
o.500 VATR .ao0 - 4g. - 2a0.0 REFL 821.2004 INCHES
ELVAT o.000 :ggégi ‘ﬁ ggg wastil 26.600  CErs 1422.8040 INCHES
< 10.coo . XMEF  1422.5640 INCHES
26.000 YMRP 0.0000 INCHES
30,060 ZMRF 130.0004 INCHES
DATA HIST. CODE  MMHEXGI SCALE ©.0o3s ScaLe
(W29121) 03 AUG 7L PAGE 422
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+OD8 = 17 LIS B S & LA B e 1 L S e | LENE B SR ; LANNS S Sk 4 T T r 1 T—rTr
3 [ -
.080
-.008 ¥ N
L //i -
-.018 e
: | / ]
~.083 7(
-.020 // )
woes b— . e
- A /// ]
-.030 @///
\ / / X
o %/
-.040 1?// .
-.045
- 055 i i L I L L i ! ] 1 L L I, 'l '] ¥} L 1] 1 I ] b3 L LN 'l 1 i il § i L] vl i A 1 1 L L i 'l
T s -40 -35 -30 -25 -20 15 . -10 -5 o s
AILERGN DEFLECTIGN ANGLE, AILRON, DEGREES
ALFHA FPARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
- 10.000 HuQH: 0,500 BETA 8.Goo CATASET AILRON DATASET ALLREON REFS 6084 . 00410 5a FT
" REFL 821.2004 INCHES
. . - N - Py =
o.00p ELVATR 2.000 ggé:i ‘g,ggg Wasiil 2G.oGn REFE 1422.8040 INCHES
10,000 XMRF 1422.5040 INCHES
2G.000 TMRF fD.6o60 INCHES ‘
30,000 . ZHRP 139.0004 INGHES ‘
- o,
DATA HIST, COBE MHEEXS] SCALE 8035 ScaLe ‘
|
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AILERON EFFECTIVENESS AT VARIOGUS ANGLES OF ATTACK
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AILERON DEFLECTION ANGLE. AILRON. DEGREES :
SYHBOL  ALFHA FARAMETRIC VALUES. DATA. SOURCE REFERENCE INFORMATLON
g - 10.000  MACH 1.100 BETA G.O0BS  DATASET AILRON DATASET ALLRON :E::‘f 6084,0040 se FT
0.0og0 ELVATR 0.006 weeizl - a0.000 w2911l - Z0.800 821.2064 INCHES
O 1o.oom wesasl  G.Goo XHRE 1455 se4g  Incues
20.000 YHRF 0.080G INCHES
E 50,800 ZHRP 135.0004 INCHES
DATA HIST. CODE  MH#E%GI SCALE 0.0035 SCALE
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ATLERAN DEFLECTION ANGLE, AILRGN. DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES DATA SOURCE - REFERENCE INFORMATION .
E - 10.080 MASH °~ ~ 1.500 BETA D.008° DATASET AILRON DATASET AILROM REFS 6084.0040 ° sq FT
: - - - i - REFL 821 .2004 INCHES
) 0,000 ELVATR o0.060 ﬁgsgg 43.323 Wagtit 26.080 REFB. 1452 5008 IncHee
¢ ip.o00 . & . : XMRF  1422.5040 INCHE S
. 20.000 YMRP .0080 INCHES
" 30.000 - ZMRP . 13D.0004 INCHES
DATA HIST. CODE  MME*GI . SCALF +003s ScaLe
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AILERON EFFECTIVENESS AT VARIOUS ANGLES OF ATTACK
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L/D MAX VARIATION WITH MACH NUMEER
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L/D HAX VARIATION WITH MACH NUMBER
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L/D MAX VARIATION WITH MACH NUMBER
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