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ABSTEACT
 

Low speed (M = .18) mind tunnel tests have been conducted on the McDonnell-

Douglas Corporation delta-wing booster to determine directional stability
 

characteristics. The investigatiois were donducted in the Douglas-Long
 

Beach Low Speed Wind Tunnel in April of 1970. A 1% scale model of the
 

booster configuration was used. Test results are included herein and con­

sist o' plotted coefficient data and sketches of flow field studies.
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TEST CONDITIONS 
TEST /3211 

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
 

o.? 	 127 _17 7? _ 

BALANCE UTILIZED: PW A/ 10 L.a 0 	 7 ". >) 

COEFFICIENT
CAPACITY: 	 ACCURACY: TOLERANCE: 

(2C-&rfNF /,Po J.8/ni1eWC-na.C 0.5 '7o4 LL,~ ____ 

(2$A6LO)SF .5 4'eA)I-C^ac~ o.r 07o ____ 

PH .JL .,,.rg r-,Y AN F o ,4 

RM i0t --, 0.,512. v" )?A_..__ 

COMMENTS: Due to excessive buffeting of the model at high angles of attack during 
the first run which was made at q = 50 psf and M = 0.2, all subsequent runs were made 
at q - 50 psf, M = .18 and RN/L = 1.3 x 106 per ft. The model was sting mounted and 
instrumented with a 6-component force and moment internal balance, and with 2 bAlance 
cavity pressure taps, 2 model base press~re taps, and 2 model nozzle base pressure taps., 
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IAT~A BEIJCTIC0
 

A six component internal strai; gage balance (see test conditions) was utili­

zed to measure aerodynamic forces in the body axis system. Coefficient data
 

have been reduced about a reference e.g. location 1.260 ft. aft of the nose,
 

(70% body length) and 0.067 feet below the vertical reference line using
 

the following reference values:
 

= theoretical wing area = 10,000 ft2f/s = 1.0 ft2 

IRE = wing mean aerodynamic chort = 0.8 ft. 

b wing equivalent span = 1.38 ft.
 

Axial force has been corrected to correspond to a base pressure equal to
 

free-stream static pressure. Stability axis data were calculated utilizing
 

the corrected values of axial force coefficient.
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CO GIUfAIONS nVTBTIGATEfl
 

The wind tunnel model is a 1%scale niodel which is shown in Figures 2 thru 4. 

As shown in the figures, the lox lines, orbiter mounts, boat tailed and fil­

leted base design, and rocket nozzles are all simulated on the model. Model 

components tested vere: 

B1 = body or fuselage
 

W, = delta wing
 

V1 = small vertical tail
 

V2 = large vertical tail
 

L = parallel ing fences
 

K = booster rocket nozzles
 

R = fodnicks (mating attachments, LOX lines, etc.)
 

Z = transition strips
 

The immediately following pages describe the components dimensional charac­

teristics.
 

Combinations of the components tested were: 

B1 W0 Rj Z 

B1 W0 Z Kj 

B, Wo R1 Z K 

B1 WO Rl Z1 K Vl
 

B, Wo R1 Zl K1CV2
 

B1 Wo R1 K V2
 

B, Wo R1 Z I V2 L1 L 

Refer to Figures 2 through T for configuration definition. 

4 



MODEL COMPONENT: BODY - 81 

GENERAL DESCRIPTION: Qrtreg o v, 

DRAWING NUMBER: 

DIMENSIONS: 

/7- 1-/ 70 

FULL-SCALE MODEL SCALE 

Length 

Max. Width 

Max. Depth 

Fineness Ratio 

Area 

Max. Cross-Sectional 

Planform 

Wetted -

Base 

2 o'..er.. 
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MODEL COMPONENT: ,..
 

GENERAL DESCRIPTION: Boorr," Vf.rA W.--.
 

DRAWING NUMBER: 	 , 7- 336 7o 

DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 

TOTAL DATA
 

Area
 
P1 anfom , r 
Wetted . ,-- , , _ , 

kSpan (equivalent) . 30,3w.
Aspect Ratio A/,
 
Rate of Taper -

Taper Ratio 0, 0.317,
 
Diehedral Angle, degrees 	 ,.
 

,
Incidence Angle, degrees .3 

Aerodynamic Twist, degrees
 

-
Toe-In Angle 

Cant Angle
 
Sweep Back Angles, degrees
 

"°  
Leading Edge __ __ ,, £ " ' 
Trailing Edge 
0.25 Element Line
 

Chords:
 
Root (Wing Sta. 0.0) /,17.'. JS-17,,
 
Tip, (equivalent) " ,V ,4'
 
MAC, inches w 1'. 
Fus. Sta. of .25 MAC T,__,_ _,_,
 

W.P. of .25 MAC 	 1,2'!5 3l12,4 
Airfoil 	Section 

Root 1V4rs c>0? A'ACAC109 
Tip /VA CAc (I 'S 

EXPOSED DATA
 

Area ,_._ 

kSpan, (equivalent) -. ,2 .z V,4, -
Aspect Ratio /r5- -,,T -
Taper Ratio 0.3S2 o, 3F 
Chords
 

Root .t. /oqCAl.J 


Tip
 
MAC P.
 
Fus. Sta. of .25 MAC &--25r/. /4,24, ,p
 
W.P. of .25 MAC 	 q7 7S ,V 'I 7Q7,
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MODEL COMPONENT: V/
 

GENERAL DESCRIPTION: Wlws 7r Ve e-r,,qe F-,v ( ogrrr)
 

DRAWING NUMBER: W r-33 o20 

DIMENSIONS: FULL-SCALE MODEL SCALE
 

TOTAL DATA
 

Area
 
Planform /0,39 FF 

_ ,_ pr? 
Wetted -_ ­

zSpan (equivalent) " /",q. '" ,, 
Aspect Ratio /J 7-5.._ 
Rate of Taper -- -
Taper Ratio O,-Ig 0.21 . 
Diehedral Angle, degrees --- -

Incidence Angle, degrees
 
Aerodynamic Twist, degrees
Toe-In Angle ___ ____° 
Cant Angle
Sweep Back Angles, degrees


Leading Edge Y 
Trailing Edge /'.
_ __z' 

0.25 Element Line
 
Chords: 

Root (Wing Sta. 0.0) dl__ . . ,
Tip, (equivalent) /0o ,. 
MAC, inches 32z 
Fus. Sta. of .25 MAC _ ... ____,,

W.P. of .25 MAC ,, __,_ __._______ 

Airfoil Section 
Root ,VACA oo,? 
Tip 4LILA cc0 S rch 

EXPOSED DATA
 

Area - -
Span, (equivalent) 
Aspect Ratio ... -
Taper Ratio ---. --
Chords
 

Root -_ 
Tip 
MAC _ _ 

Fus. Sta. of .25 MAC _ _I _ 

W.P. of .25 MAC --. 
T 



_ _______ 

-- -

MODEL COMPON NT VA 

GENERAL DESCRIPTION: klw G. 7>'r V-R7rC,..L , (Beo.,,rc 

DRAWING NUMBER: W 7- 3 307 

DIMENSIONS: FULL-SCALE MODEL SCALE
 

TOTAL DATA
 

Area
 
Pl anform o, ny -t2 
Wetted 

___ 

--
_ 

--
Span (equivalent) T"3ravm 4"3 0 1 
Aspect Ratio i. s5. 
Rate of Taper _ --
Taper Ratio .. 
Diehedral Angle, degrees ._
 
Incidencd Angle, degrees --- -
Aerodynamic Twist, degrees ­
Toe-In Angle ' 6 

is 0Cant Angle a 
Sweep Back Angles, degrees 

Leading Edge R 
o
Trailing Edge - n3_ 2 0 37r 

0.25 Element Line 

Chords: 

Root (Wing Sta. 0.0) .IV,__,__ __ SIA, 
Tip, (equivalent) 2.JZ1. /#V,2.1 
MAC, inches 3-._,, 
Fus. Sta. of .25 MAC .2 . , ;:,'j, 
W.P. of .25 MAC :4.-.,&4_ ,__,N. 

Airfoil Section 
Root VACA 0o0 IC,-A Po0o9 
Tip VAA, on0SW&-rc OO' 

EXPOSED DATA
 

Area --" _ -
Span, (equivalent) 
Aspect Ratio -
Taper Ratio ...... _ 

Chords 
Root -

Tip
 
MAC _____-


Fus. Sta. of .25 MAC - _-.... 

W.P. of .25 MAC -- ­
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TEST RESULT 

Configuration BIWoV 1KIRIZ Basic Aerodynamics 

C00 0.037
 

0
CD 0.0084 at CL a 


CLe " 0.0471 
C L "0 a -3"5* 

No 0.76L for -60 <a 50 

No w 0.70L for a ),So 

ens a 0.00035 for -40 < < 50 

C70 a -0.002 for a > 9* 

&Cnlins = 0.00348 for -40 < < 50 

ACnlfins a 0.00161 for a > 9* 

L/DMAX a 5.9 

CIL/DMAX " 2.5 and 50
 

)3asic AerodynamicsConfiguration BiWoVZKIRIZ 

Do
 
0
at CL aCOB,= 0.0082 

CLa '0.0472 

etcL =0 aS -4
0
 

N0 * 0.76L a < 5* 

N0 0.72L 5* <a<9* 

9
 



A3-8aP-bSS6- 303 

No " 0.68L 9*<a<17*
 

° 
C n -0.00075 -4 ca<70
 

Cno -o.00185 a > 110 

tCslftins *0.00403 - 40 < a< 70
 

ACnl1fns 0.00194 a > 11 

L/DMAX a 6.3
 

GL/DMAX z 2.60
 

Configuration BIW KIR 1 Z Basic Aerodynamics 

CDo uO.032 

CDs -0.0076 at CL a 0 

CL'= 0.0392
 

0 a -3*3* 

° N0 m 0.72L -6 0
 

°
 N0 a0.75L 2* <a < 10 

° N0 x 0.71L 10* < a < 17 

* This configuration not tested during this test series. 
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A3-830-BSSO-303
 
Date: 5/13/70
 

Cn* 0-0.00310 to -. 00400 decreasing (more 
negative) with increasing angle 

of attack 

L/DIMAX =5.6 

cIL/DMAX & 470
 

Flaw field studies with tuft wand. 

Due to the directional instability discovered during the 

initial series of runs, an extensive amount of time was 

devoted to isolating the cause. 

As can be seen from Figures 5 and 6, the apparent cause of 

the loss in fin effectiveness results from the strong wing 

leading edge vortex washing out the leeward (low pressure) 

side of the windward fin. At low angles of attack the vortex 

has not experienced the bursting phenomena which results in
 

significant increases in the local pressure, while at high
 

angles of attack this phenomenon has occurred resulting in
 

the almost total: loss df the windward fin effectiveness.
 

In addition to the tuft wand studies, the following data
 

support these conclusions:
 

1. The cozsistent reductton at high angles of attack
 

in fin effectiveness to one half the low angle of
 

attack values indicate the loss of;one fin.
 

12. 



A3-830-BSSO-303
 
Date: 5118/70
 

2. The forward motion of the aerodynamic center indicated 

above for both finned configurations indicates 

a redistribution of lift forward of the trailing 

edge and can be explained by a loss of lift on the 

wing tips near the wing fin intersection which is 

consistent with a local increase in pressure due to 

vortex bursting. 

Fences 

Configuration BIWoV2 KIRIZL 1 LZ The addition 

of two fences (0.05c) at Y/b12 -0.381 and Y/b/2 =0.692 had 

little effect at the low angles of attack on the directional
 

stability. For the range 7 <a< 10 the fins improved the 

directional stability to an acceptable level. For a = 11.50 

and a - 13.0'. the addition of fences produced neutral 

directional stability. For a a 15.8 the fences lost their 

effectiveness as they were jumped by the- strong leading edge 

vortex. The addition of the fences produced a decrease in 

L/D max of approximately 0.2, and an increase in zero lift 

drag of 0.0038. 

Protuberances 

The 3 orbiter mounts produced a destablizing moment of aCno 

--0.00026. The protuberances produced no change in zero 

lift drag or L/D. The protuberances decreased base drag at
 

12 



A3-030-0S50-303
 
Date: 5/13/70
 

zero lift by 0.0006. This change can be traced to the effects 

of the orbiter mount vortices oh the ability of the flow to turn 

the corner on the top of the base region. Thus, the increase in 

profile drag caused by these protuberancesis offset by the de­

crease inbase drag.
 

Rocket Nozzles
 

The effect of the rocket nozzles on directional stability is
 

negligible. The effect of the rocket nozzles is as follows:
 

base drag is reduced byACOB -0.0024, zero-lift drag is
 

reduced byACDO - -0.0016 and LID max is increased byALID/max 

0.3.
 

High Wing Configuration 

Runs at high negative angles of attack of Configuration BiWoVZKIRiZ 

indicate that the booster maintains excellent directional 

stability to the maximum CL tested (CL = -0.65,0e- -16.4°). In 

addition, the directional stability increases with angle of 

attack which can be attributed to the reduced sweep of the 

tip fins relative to the free stream. 

13
 



FACILITY DESCRIPTION 

The Douglas Long Beach Low Speed 'WindTunnel has a test section with dimensions 

of 54 inches wide x 38" high x 10 feet long. 

14
 



TEST OA4 LSW7 /32) DATA SET COLLATION SHEET 

DATA SET 
IDENTIFIER 

Rt.07t 

CONFIGURATION 

E1WORII 

SCHD CONTROL DEFLECTION NO. 
- - - -

a R 1.1 RUNSD./ D.p 

o0 19 

MACH NUMBERS 

E3 PRETEST 

POSTTEST 

o3Z RI O .lirKI O_ __ 

061 1 1I-I I- I? 
m7 Ri ORIZKIYi 
oil 4 
e BiWoRiZ- Ki V-

I -

I_7W-71 
aZ31 1_ 

OZ41 1s-
. 

&HtRtJoRI KI oL 
051 9woRVIfll V2 Lz 

1~ -10 1_ 

-(4 1 

-40 

Lo/0 
-5-__ -L 

.l c'3 &.L91c 
.AD 

A 

- - -- - - -

1 
,5"1 
.5 

/
13 

-~7 
-A- - -- -

17 13 92531 37 43 49 55 61 67 7576 

COEFFICIENTS: 
:A= 

a or B' 
SCHEDULES e. 

- -
-6 go-.5'-14s. 

I-IDPVAR(1)I
)(.I 4 

IDPVAR(2)INDV 

D. -HI A 2 . 



TEST 32Z / DATA SET DESCRIPTOR SHEET 

CURVE SLOPE RANGE
DATA SET DESCRIPTOR 

IDENTIFIER1 11 21 31 41 51 LOWER LIMIT 6 1UPPER LIMIT
 
DATA SET 


/(-2o/ /,,Z ,- .i,-. ,, -,, , o .CT-,SJI,'./. i/fI,Y .L aP.. , . /,L 2 . . .. ,., 

R , QC2OZ/ 1,3,.I , 1 7,, , . 4,,', , -. /.]W6W,2 !..R. ! , .S/. I, . " '25 .... ...9ZO''/ I , ,,I .1 , IWO r ,(I 1, .. . 

/QC_.2O / , , ,aI,..... I , ,, , I ' .I,-,. iW , ,/,, k/. I . i , t . *, 

2 o / .- k. lL., Lg./. ' .... . ..,- /4 I.k , I. . .. . // I .. .... 

'C202//i a 

Z. / . ' I , /... I * . . . . . . .. . . 

c2o 2. I , I ,i . I I 

gc 2 , , , . ,-201, ovZ, ,. i,- , ,,,, 2. ... .... .... 
Ac20c. o 12 . , .. t-//Itr- I ,,( . ,t~ 2L A ... ...... -.., 2(, ,,. . It. ,~ ,-,l[-- II I, , . , .L.L..'.4... ..... .
 

1 1, 
,Vcz0o/2 J , w . ±,. ,i Ii ',611 /I,, t, * .. ,/tL,,, /, ..±.. W... . . . . 

/'c207 ,o, , ,I l.il~, . .Is .I 1 ,I,Q 20 I, ,..... .... .1 , 4 ~,Ij.. * .... , .. 

1 , 21 31 1 51 61 

LONGITUDINAL LATERAL LONGITUDINAL LATERAL VERTICAL.-

ZMRP SOURCE DOCUMENTREFERENCE AREA t R bR XNRB YMP 


SR RUFIRtENCE LENG111 MOMENT RCFERI:NCF POINT
 



SADUAC 
SYMBOL SYMBOL DEFINITION 

Ab base area; m 2 , ft2 , in2 

a speed of sound; m/sec, ft/sec 

'AR ASPECT aspect ratio, b2IS 

b REFB wing span or reference span; m, ft, in 

c wing chord; in, ft, in 

awing mean aerodynamic chord or reference 

chord; m, ft, in (see iref or refl) 

e.g. center of gravity 

C.P. center of pressure 

CA CA axial force coefficient, FA/qSref 

C CAB base axial force coefficient, [ (Po,Pb) /q 

Ab (Ab/Sref) 

COAF forebody axial force coefficient, CA CAb 

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

17
 



NOMENCLATURE (continued) 

SADSAC 
SYMBOL SYMBOL 

CD CD 

CL CL 

C CBL 

C1, a CSL 

C0,w CWL 

C CLM 

Cm, s CLM 

C CPM 

CN CN 

DEFINITION 

drag force coefficient in the stability axissystem, FD/q Sref 

lift force cObfficielit (stability ot wind axis) 
FL/q Sref 

rolling moment coeificient in body axis 
system, Mx/q Sref b 

rolling moment coefficient In the stability 
axis system, Mx, s/q S ef b 

toiling moment boefficient in the wind kxib 
system, Mx, w/q Sref b 

pitching moment coefficieni in the bodj AAU 
system, Mvq Sref Irdf 

pitching moitient coefficient in the stability 
axis system, C maps = Cm 

pitching moment coefficient In the 'windaxis 
Mysystem,y, q 9ref Iref 

normal force coefficient in the body axis 
system, F./q Sref 

18
 



NOMENCLATURE (continued) 

SYMBOL 
SADSAC 
SYMBOL DEFINITION 

C 

C 

CYN 
I, 

CLN 

yawing moment coefficient in the body axis 
system, Mz/q Sref b 

yawing moment coefficient m the stability 
axis system, C = C 

C 
, 

C 
P 

CLN 

CP 

yawing moment coefficient in the wind axis 
system, MzJq Sref b 

pressure coefficient, (p-pw) /q 

C 
Y 

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

C 
C 

FA 

CC side force coefficient (wind axis system), 

F/q Sref 

axial force; N, lb 

FD drag force in wind axis system; N, lb 

F% drag force in the stability axis system; N, lb 

FL lift force ( stability or wind axis system); N, lb 

N normal force; N, lb 

19
 



NOMENCLATURE (continued) 

SADSAC 
SYMBOL SYMBOL 


Fy 


N/A 

2 ref REFL 

L/D L/D 

L/D CL/CD 

M MACH 

MRP MRP 

XMRP 

YMRP 


ZMRP 


M 

x 


M 

x s 


N 
0 

L 

DEFINIION
 

side force; N, lb 

normal to axial force ratio 

reference length; mn, It,in (see 

lift-to-drag ratio, 'CL/CD (stability axis
 
system)
 

lift-to-drag ratio, CL/CD (windaxis Systeix)
 

Mach number
 

abbreviation for moment reference point
 

abbreviation for moment reference poiht
 
on x-axis 

abbreviationfor moment reference point
 
on y-axis
 

abbreviation for moment reference point
 
on z-axis
 

rolling moment in the body axis system;

N-m, ft-lb 

rolling moment in the stability axis system,
N-m, ft-lb 

stick fixed neutral point 

body length 

20
 



NOMUNCITU 1 E (oontinued) 

SYMBOL 
SALDSAC 
SYMBOL DEFINITION 

M
XW 

rolling moment in the wind axis system;
N-m, ft-lb 

M 

MiV 

M 
Z 

pitching moment in the body (or stability) 
axis system; N-m, ft-lb 

pitching moment in the wind axis system; 
N-m, ft-lb 

yawing moment in the body axis system; 
N-m, ft-lb 

M 
z~W 

p 

P 

yawing moment in the wind axis system; 
N-m, ft-lb 

static pressure; N/m 2 ; psi 

total pressure; N/m 2 ; psi 

q 

RN/L 

S 

Q(PS) 
Q(PSF) 

RN/L 

dynamic pressure; N/m 2 , psi, psf 

Reynold's number per unit length; million/ft. 

wing area; m2 , ft2 

Sref REFS reference area; m2 , ft2 

T temperature; OK, °C, OR, OF 

V speed of vehicle relative to surrounding 
atmosphere; m/see, ft/sec 

21
 



NOMENCLATURE (continued) 

SADSAC 
SYMBOL SYMBOL DEFINITION 

iT tail Incidence positive when trailing edge 

down, deg 

Vvelbocity of vehicle relative to surrounding 
atmosphere: m/see, ft/sec 

a ALPHA angle of attack, angle between the projection 
of the wind Xw-axis on the body X, Z-plane 
and the body X-axis; deg 

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

V ratio of spetific heats 

r DIHDRL Wing dihedral angle;, deg 

a control surface deflection angle; deg 
positive deflections are: 

AILRON aileron - left aileron trailing edge down 
ELVATR elevator - trailing edge down 
RUDDER rudder - trailing edge to the left 
FLAP flap - trailing edge down 
TAB tab - trailing edge down with respect 

to control surface 

p air density; Kg/m 3 , slugs/ft 3 

22
 



NTOMEiXCIAT'UW (conzinuct) 

SYMBOL 
SADSAC 
SYMBOL DEFINITION 

6 pltoh angle, angle of rotation about the body 
Y-ards. positive when the positive Z-anas is 
rotated toward the poltive i-axis; deg 

6 PHI roll angle, angle of rotation aboat the body X­
axis, positive when the positive Y-axis is 
rotated toward the positive Z-axis; deg 

1P PSI yaw angle, angle of roation abodt the body 
Z-axis, positive when the positive X-axxs is 
rotated toward the positve Y-ans; deg 

23
 



SUBSCRIPTS 

a 

b 

c 

e 

f 


r 

a 

t 

w 

ref 

at 

NOMENCLATURE (,contbued) 

DEFINITION 

aileron 

base
 

canard 

elevator or elevon 

flap 

rudder or ruddervator 

stab 1ity axis system 

tail, or total conditions 

wind axis system 

reference copditions 

freestream condition 

24
 



VIGURES
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Notes,
 
I. Positive 	directions of force coefficients
 

moment coefficients, and angles are
 
ihdicated by arrdws.
 

2. For clarity, origins of wind and stability
 
aXes iihve beeh displaced from the center
 
of gravity.
 

Cn
 

C 	 C%
 

Figure 1. 	Axis systems, shoving direction and sense of force and
 
moment coefficienLs, angle of attack, and sideslip angle
 



INSTALLED 
VIEW OF B 1 WoV 1 K1 R1 

FRONTALFIGURE Z. 
IN DAC-LSWT 
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FIGURE 3. 	 THREE-QUARTER LEFT REAR VIEW OF 
B I WoVIKIR I INSTALLED IN DAC-LSWT 
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FIGURE 4. McDOmNfl.-DOUGLAS DELTA WING BooSTER CONFIGURATiON 
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[/ 
" / 

-- .-

FIGURE 5. 	 FLOWFIELD STUDIES CONFIGURATION 
BIoV2 K1RIZ a = 4.90, 8 = -60 
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FIGURE 6. 	 FLOWFIE\D STUDIES CONFIGURATION 
BlWoVZlRlZ a= 9 50, i = 6 
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FIUR 7. MOIFE WIGFNFRLNEC 
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LOW SPEED WIND TUNNEL TESTS 
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33
 



-KALNFccPi GJRATION' C pQ'f k- -

DEPENbENt- VARlPABIS i§ r-NUbEFt,E'NT VAR'1W11> beTx'L Diii'Wtr 

aFATK'kTS' PLO-TTED! 
HC'217-2 RIC lb6'2 R- 2-0'32 HIC Ad-dZ' ~C 20(2Y2 

DEPENtEN'T 
 r"N0A NEN 
 tT-r 
WAR IABLE V~XAL alt,604IJ-.'jrDI -

CL AL!PNA 
______ cfF KA't% 2. 2t 

CN ALPfHAXJ 

CIII AVPMKA­
61,i'-~6 

2aCONPIGURAT ION COMipONENT E7rTA ETA -6 VfEfE E 

DEPENDE70t VlRIABLE VS IDEOtEN'1ENF VKRIA'BtLFor MOLfTFiPLflTS t 

-- DATASETS PLOTTED.r
 
R206 t tec3 6! 1,iRC2071I F R C ftXI RC2O21 C20SI 

DK"PE.NO~FT TzNA09-ENDENT- -
VARIA~tE VA(PI'ABLE BY'PIN4T'Pr4G ENlING 

CL. XLPHA' 7 7 
r1) Al PH A -- - - 'a -
CN ALPH'X 919 

- CAF.- e HA ~ 10M-X 

CU-I ALPHA- 11 1-1 
- L/D .Ad-liAz. 12 12 

dyAIPH 13 i3 
cyr A'I PHAI 

COL ALPHA 1-5 M's 

3cdNrIGuRiFION COM'OPONE T EVFECTS AT BETA u C OtS 

DEPENDENT i RftIAWCE VS DEP rNJENI' VOREALE. 14UhTfi-LE D/XTA'StT5' 

R-2'olt RC05 RC;0'-42 RH t';f RC2,'2, 

D XF-iIvZ T, ERElDENIT P ai PA'G.E 
VktRIABLE VARIABLE BEGLItNING, / ENOI4G 

CL COF 16 1
 
cL CLm 17
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4hCONPFIgURATION COMPONFLN ,.EEt:,CI ATSEA._& _ErtE 
OEPENDENT VARIABLE VS DEPENDENT VARIABLE, !ULTIPLE DA-ASET-

DATASETS PLOTTED:
 

RC2n71 RC2061 RC20I1 RCOI RC2112I RCZUSI
 

nEBP NEL. nrPFNDENT . _P1,0I .P_ AA F 
VARIABLE VARIABLE BEGINNING I ENDING 

CL COP 18 1
 
c I i IN1 

5.,FFECTS nF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 

DEPENDENT VARIABLE VS INDEPENDENT VARIAB-LF PARAMETRIC STUDY
 

DATA+SCTS PLOTTED:
 

RCA20 AB2022 RC2023
 

JDftENpjjjj TR~EIL!U PL~ AGE---­- kO 
VARIABLE VARIABLE BEGINNING/ ENDING 

CL ALPHA 20 20 
COF AL PHA 21 21 

CN ALPHA 22 22 

ALPHA 23 23 
CLM ALPHA 24 24 

L__ _ . . ALPH A 2S 25 
CY ALPHA 26 26 

CYN ALPHA 27 27 

CRL ALPHA 28 28 

6EpcsTS'-TF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS 

DEPENDENT VARIARLE VS INDEPENDENT VARIABLK, PARAMETRIC STUDY
 

DAASSE TS PLOTTED?
 
Rc2n26 RC2024 RC2U25
 

rEPENPENL 2_JLPE.pE PLOT pAGE
 
VARIABLE VARIABLE BEGINNING / FN lG
 

CL FIETA 29 29 

cOE RETA 30 _ 3U 

CN BETA 31 31 
CA BETA 32 32 
CLN BETA 33 33 
L/D ---BETA 3A 34 

CY BfTA 35 35 
CYN BETA 36 36 
CBL BETA 37 37 

35
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?JFfrEc rA lII'iLt IP AN4,LE ON B-ASIVC AERODYNAMIC CHARACfLHISTICS 

ODPFNDErili VAPIAULEL V5 DEPENDENT VARI'AILF, PAHR'AFTRIC STUDY 

DATASETS PLOTTEO: 
. ... .RGzf 021 A B20O!22 Rc 2n23... .. . .. .. 

r'P fJ DL.TT - .-. D gN.D E .T PLOT P'AGE 
VARIABLE VA-RIARLE HFGINtING / END'IItG 

CL CtF 38 38 
CL CLM 3'g 39 

8EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYtIAMIC CIARACTERISTICS
 

DEPENDENT VARIABLE VS DEPENDENTI VARrI,AELF, PARAMETRIC STUDY
 

DAMMSEIS PLUTTED:
 
RC-.2f126 RC202, RC2rZ5. 

DEPENQENT pE-.iEN E NT_ PLO-T PAGE 
VA'RJABLE VARIABLL ,BFGINNINrl / FNDINW
 

CY CYN O
00 
- C_ CoF 4 1cY '(1 

9.EFFECTS OF TRANSITION StRIS (AETA - -6 DEGREES)
 

DEPENDENT VARIABLE VS INDEPE'NDENT VARIABL%) MULTIPLF DAT ASETS
 

DATASETS PLOTTED:
 

PEFENDENT INDE P NDENT PLOT PAGE 
VARIABLE VARIABLE. BFGINNING / ENDING 

CL ALP.HA -4? 42 
_C. _- -At PHA 4_ _-..3_ 
cN ALPHA 4'4 'q 
CAF ALPHA 45 'S 
CLM ALPHA I6 '46 
L/D ALPHA 97 47 
CY ALPHA -48 49 

SyN A PHA 49 4 9 
CHL ALPHA sO 50 
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IOLFFECIS OF TRA JSITION STRIPS (RETA = -6 DEGREES) 

DEPENDENT VAkIrLL VS DEPENDnENT VARIABLE, nIULTIPLE OA1TASLTS 

IJAIASEVS PLOTTED: 

I- _ RC2O'4I1-

OLPLNDENT DEPENDENT PLOT PAGE 
VARIABLE VARIABLE BEGINNING / F')ING 

CL COF C1 ,I 
b2 5z
 

11CROSS ORIVATIVES IN SIDESLIP - CONFIGURATION BIWoRIZ
 

OEPFNUENT VARIA'1LE VS INDEPENDENT VARIABLE
 

VATASLTS OEPENOENT INDEPENDENT PLOT PAGE
 

P.L.U-TE &gIASL- VARIABLE [FF GINNJ.Nij EliD N
 

CL 


IA_
RCZHTI CyB AL _A 53 53 
RC2BT1 DC3LDS ALPHA 54 54 
RC28ITI fCYNI)B ALPHA_ 55 ss 

12CROSS DERIVATIVES IN SIDESLIP - CONFIGURATION BIWOZKI 

DEEI'NOENT VA,?IAIILE VS INDEPENnENT VARIABLE 

OATASI IS ,)EpfLNDENT INDEpENDENIT PLOT pAGF 

PL(OTTLD- VARIAbL5 . VA-.ADLL - BE-CINI-N-LG / EN D IrG 

NC2I 2 CYBETA ALPHA 56 56 

RC21IT2 oCBLDA ALPHA 57 57 

RC21IT2 DCYNDB ALPHA bs 5u 

13CROSS DERIVATIVES YT SIDESLIP - CONFIGURATION BIWORIZKI 

O.INIE'I yAW'IAULL VS ImIDEPErIDE,,- VAR!AHLF 

DATASETS rEPFNIjLNT INDEPENDENT PLOT PAF 

PkGTfIi) VARIAHLE VAILARIE RGI NN ING /- FNIi N{, 

RC,?PT3 c YlIE I A AL pHA 59 59 
RC2It13 rICHLD ALPHA 6f) ;u0 
RC2MT3 DCYNDB ALPHA 61 61 

37 



14(iss O)ERTVATIVES IN SIDESLIP - CONFIGURATION BIWoRIZKIVI 

UEPFNDENT VAFIAIALE VS INDFPFUNDENT VARIABLF 

DATASETS 11E PFNl)FNT I NDFPENDLIT PLOT PAGE
P' )T TL') VARIABLE . _VARfALL _.G!NN1JG / FM )I WC 

RCZBTJ4 CYBETA ALPHA 62 6z 
KC2BT9 (rCBLDB ALPHA 63 63 
PC28T'l r)(YNO3 ALPHA 6'4 64 

15CROSS i)ER!VATIVES IN SDESLIP - CONFIGURATION BiWORIZKIV2 (ALPHA SCHEDULE A' 

DEPENENT 'AfIAL3LE VS INDEPENDFNT VARIABLF 

DATASE TS DEPENDFNT INDE PENDENT PLOT PAGE 
_LL If D _± .A fL . VAR T ABL E B13E LN.LNG / END INGG 

RC26fb Y "IMA -ALPHA-- 61 6! 
RC2f'T5 DC LI)1" ALPHA AA 66 
RC2E1ITl UCYNOI ALPHA 67 67 

.6.CROS_ DERIVA.TJIVES_ N SIDESiL - DNEI(iJRATJOjN BIQRIZKIV2 (A]PHA SCHEDULE.RI 

DEF'FrNr)rjy VARY AHLE VS INOFPFNDENT VARIABLF 

UATASLIS DEPENDENT INDEpE NDLJT PLOT PAGE 

PQiFI 1 .AILIAJtL ___R.IiL .... DEGINNI 4c /- F, 1ING 

RCZbT6 CY1f3 TA ALPHA 68 683 
RC2BIA DCHLDB ALPHA A9 69 
NCzr1 6 DCYNDB ALPHA 70 JU 
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DATA
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CONFIGURATION COMPONENT EFFECTS AT BETA = 0DEGREES 

o.3 _____-_____ 

HA
 

z 

L) 042
 

0.1
 

-6 -4 22a D1t 

(-j
 

-
BIG 

-0.1 ____ 

ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL CONFIGURATIOf DESCRIPTION DATA SET DATE HACH REFERENCE INFORMATION
 

o 13tt-DAC-LSWT-DELBOST-BWOR1Z (0 0l0SCL) IRC2072) 18 SEP 70 0.1aS REFS 1 0000 SQ FT 
O 1321-DAC-LSWT-DELBOOST-5IWOKiZ (0 GOSCL) (RC2062) 18 SEP 7 gEFL 0 8000 FT. 
o 132f-DAC-LSWT-OELBOOST-BIWOKIPZ (W OIOSCL) (RC2032) ±0 SEP 70 REF1 1 3800 FT 
A 1321-DAC-LSWT-DELBOOST-BIWOVIKIRIZ (0.010SCLJ (RC2012) 18 SEP 70 XHRP 1 2600 FT 
t 13I-DAC-LSWT-DELBOST-BIWOV2IiRIZ fO 0IOSCLJ (RCOZZ) 20 SEP 7M YNRP 0 0000 FT. 

ZHRP - 0 0667 FT. 

SCALE U.0100 SCALEREFERENCE FILE HDC(WD)SPACESHUT-A 

PAGE 



CONFIGURATION COMPONENT EFFECTS AT BETA 0 DEGREES
 

.34 

,32
 

.28
 

Li.
 o 
U 

.24
C 

0
 

.08 

.12
 

-44 2 a 2_ 4 _a_14i* 
cc
 

Id 

.1P - a 0667 F 

ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL CCh0FI&URATION DESCRIPTION - DATA SET DATE MACH REFE:RE CEItNFORMAkTIQN 

" I21-DAC-LStfT-DELSOOST-SIW/DRlZ (0 0105CL) (RCZG?2) 18 SEP TO 0.101 REFS 1 Gauq $ .FT 
"
 

" 13zI-DAjC-LSWiT-DELBOO$T-S1F48JlZ (aOIDSCL) (RC?062) 18 SEP TO REFL D OD #-i 
1321-DAC-L-SI T-DELBOOST-B81WDKIRIZ (0 G10SCL) (RC20Z2) IS SEP TO R6FB 1, S38 Pf
 

*1 1321l-DAC-LSWT--DELBOO&T-B1WDVlKlRIZ (0 010SCL) (RC2012) 18 SEP TO. XMRP 1 2611DD FIT 

*. 13Z>I-DAC-LSWT-DELSOOST-9 1WOVZKIRIZ (0 GODSCL) (RC2022) 18 SEP 70 YHRP (I1 D0p0 FT 

.1E0RENCE FILE HDC(WO)SPACESNUT-A SCALE 8 0100 SCALE 

PIAGE 2 

InI 



CONFIGURATION COMPONENT EFFECTS AT BETA 0C DEGREES 

Q7N'' 

u 

a 7 

_°4 __ 

C-j 

-r 

U 

U. 

0.2___ 

S10. S I D 

* 
* 

1321_DA C-LSWURT-DLOS TBW RZ ( 1SL 

1321-DAC-LSWT-DELSOOST-BIWOVIKIRIZ (a BMWCL 
1391-DAC-LSWT-DELB ST-BIWOVEKIRIZ (0 OCl)e 

RtFERENCC FILE MDC(WD)SPACESHUT-A 

(RAT2 
(RCZOIZ-) 
CRC2DZZ) 

18TS E TO 

18 SEP 70 
18 SEP 70 

REF 

XMRP 
YHRP 
ZMRP 

SAE 

-

1.380 FORTO 

I ZGDO 'T 
0 DODO FT 
a 0667 FT 

aao CL 

PAGE 3 



________ 

______ 

CONFIGURATION COMPONENT EFFECTS AT BETA 0DEGREES
 

.036 

034 


4
 

.032 

U-

Li .026z
-


-024
 

Li.w /°0/// 

0 .022 

_Ju-h 
LL .012 

.012___0 . 014 

LIU 
of 0±0 ___ 

LL~ 
.004 

.Cm6
 

002 

- 0 a 4 6 a 11 1,4 16' 11 

ANGLE OF ATTACK, ALPHA. DEGREES
 
SyMEOL CONFIGURATION DESCRIPTION DATA SET DATE MACH REFERENCE IjroORMXATION 

0 ±322-DAC-LSWT-DELBOOST-BIJORIZ (.01SCL) (RC2072) 18 SEP 70 fl 181 RrFS f.0000, Q.FTo 2321-:DAC-LSW-D-ELO0ST-BWOKIZ (0 VIOSCL) (RC2062) I ,SEP TO REPL D S 0fl FTo 1321-YAC-LSWT-,PELBOOST-IWOKLRIZ (0 010SCL) (RC2032) ItS SEP 70 .F 1 310 -FTA ±321-DAC-LSWT-DELBOOST-8IWCV:KIRIZ (0 OIOSCL) (RC2OIt) 18 SEP 70 "Rp 1.Z6oo FT 
t 1321-DAC-LSWT-DELBO0ST-8iW0V2KKIKZ (0 O10SCL) (RC2022) 18 SEP 70 YNmRP °P.PPD0 FT. 

ZMRP - p 06$e FT 
REFERENCE FILE HOC(WD)SPACESHUT-A 'SCALE 0 pIDO SCAtE 

RAGE 4 



CONFIGURATION COMPONENT EFFECTS AT BETA 
,04 

0 DEGREES 

*02 

°01 

- .02 

Z 
Ltdf­ -. O 

0 

CI 

-. 08 

-. 0 

0-07 

-.08 

SYMBOL 

a 

1% 
I, 

ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION DATA SET DATE MACH 

I321-DAC-LSWT-DELSO0ST-SIWDRIZ (DO 1SCL) (RCZG?2) IS SEP 70 0 lei 
1381-DAC-LSWT-DELBOOST-8IWDKlZ (D 0310SCL) (RC2862) is SEP 70 
132I-DAC-1-3WT-DEL8OOST-SlWO~lRlZ to 010SCL) (RC2032) 18 SEP 70 
132 ,-DAC-LSWr-DEL0OOST-SiWDVIKIRIZ IS 010SCL) (RC?012) is SEP 70 
1321-DAC-LS IT-RRLBOST-81WOV2KRRZ co0810SCL) (RC20 2218 IS FSE7 

REFERENCE FILE NDC(WOD)SPACESHUT-A 

REFERENCE INPORMATIOR 
REFS I oca SQ FT 
REPL a sDo0 FT 
REFS 5800 FT 
XHRP I2600 FT 
YRRP O UOOO0 FT. 
ZMRP - 0.0667 FT 
SCALE a a100 SCALE 

PAGE 5 



CONFIGURATION COMPONENT EFFECTS PT BETA = 0 DEGREES 

.4
 

7
 

2 

-3 

-4 

a10 12 14 IS 1 

ANGLE OF ATTACK. ALPHA. DEGREES
 

SYMBOL CONFIGURATION DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 
" 1321-DAC-LSWT-DELSOQST-S1WCRlZ CO PLOSCL) (RC2072) 18 SEP 70 0 181 REPS 1 0000 SO FT 
" 1321-DAC-LSWT-DELSOO$T-BIWOKIZ (0 010SCL) (RCZC62) is SEP To RETL 0 GOD FT 
0 1321-DAC-LSW-DELBOOST-BIWOKIRIZ (0 0105CL) (RC2032) is SEP TO REPS 1 3800 FT 
A 1321-DAC-LS r-DELSOOST-BIWDVlKlRtZ (a oOSCL) (RC2012) 18 SEP To XHRP 1 2600 FT. 
t, 1321-DAC-LSWT-DELSOOST-BIWOV2KIRIZ to D10SCL) (RC2022) is SEP To YNRP 0 0000 FT. 

Z1RP - a 0667 IT 

REFERENCE FILE MOC(WD)$PACESHUT-A SCALE O.Dion SCALE
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CONFIGURATLON COMPONENT EFFECTS AT BETA -6DEGREES
 

z 
LU .4 

U-

t.J 
n 

0.3 

L- 2 __ __ 

0.1 

-J 

-0.02____ 

-0 

SYMBOL 

o 
O 
o 
* 
* 
r 

- -4 - a 10 

ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTION DATA SET DATE MACH 

3Z1-DAC-LSWT-DELOOST-BIWORIZ (0 OIOSCL) (RC2Q71) I8 SEP 70 0 1s1 
1321-DAC-LSWT-DELBOOST-BIWOKIZ (0 0108CL) (RCZOSI) 18 SEP 70 
1321-OAC-LSWT-DELBOOST-BIWOKIRIZ (0 OIOSCL) (RC2031) 18 SEP 70 
1321-DAC-LsWI-DELBO$ST-BIUDYVKIRIZ (O DIOSCL) (RC2011) 18 SEP 70 
1321-DAC-LSWT-DELBOOST-BIW0V2KIRIZ (0 QIOSCL) (RC2021) 18 SEP 70 
1321-DAC-LSWT-DELBOOST-BIWOV2KIRILIL2Z(O GIOSCL) (RCBD5I) 18 SEP TO 

REFERENCE FILE NDC(WD)SPACESHUT-A 

12 14 to to 

REFERENCE INFORMATION 

REFS I DODO SQ FT 
REFL a 8000 FT 
REFS 1.3800 FT 
XRP 1.2600 FrT 
YNRP a 0000 FT 
ZMRP - 0 0657 FT 
SCALE 0.0100 SCALE 
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CONFIGURATION COMPONENT EFFECTS AT BETA -6DEGREES
 

34
 

.32
 

o .26 

1- 24
 
z 
W 

.22 / V___ I____o 

LL -___I
U


w0 0 

0 .18 

m 

_ _CD .12 

.10 

..

.08 ____ 

.06
 

-8 -6 -4 -2 0 a 4 6 a 10 12 14 ;6 o 

ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL CONFIGURATION DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

0 1321-DAC'LSWT-DEL8OOST-61WERIZ (0 0ISCL) (RC2071) 1 SEP TO 0 181 REFS 1 0000 SO FT
1 1321-DAC-LSWT-DELBOOST-81W4KlZ (0.0±05CCL CRC2061 18 SEP 70 REFL 0 8000 FT 
o 1321-DAC-LSWT-DELBOOST-BIWKIRZ (Q 010SCL) (RCZ31) 18 SEP 70 RFS & 3800 FT
A 1321-DAC-LSWT-DELBOOST-BWUV1KRlZ (0 0I0SCL] (RC211) 18 SEP 70 XHRP 1,2600 FT 
N 1321-DAC-LSWr-DELBWST-1WOV2KIRIZ (O 020SCL (RC2021) 18 SEP 70 YHRP 0.000D FT 
b 1321-DAC-LSWT-PELBOOSTBlWV2KIRILIL2Z(O 010SCL) (RC2051) 18 SEP 70 ZNRP - 0 0667 FT 

RE ERENCE FILE DC(WD)SPACESHUT-A SCALE 0100 SCALE 

PAGF 8
 



CONFIGURATION COMPONENT EFFECTS AT BETA = -6DEGREES 

u 0.4 

L0 3 

°I 

f 

-0.2 

a02 

SYMBOL 

a 
0 
0 
a 
t 
C. 

6 4 -2 0 2 4 6 a to 

ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGt)RATION DESCRIPTION DATA SET DATE MACH 

3ID¢L DL -IOI (a u1OSCL) (RC90?1) 16 SEP TO 0.181 
1321-DAC-LSWT-DELBOOST-BIWOKIZ (0 UlOSCL) (RCZOSI) 18 SEP TO 
l21-OAC-LSWY-OSLBST-B1WDKlRlZ (0 Ol0SCL) (RC2031) 18 SEP 70 
1321-VAC-LSWT-BELBOOST-BIWOVSI1RIZ (O.OIOSCL) (RC2011) IS SEP 70 
139t-DAC:LSWT-DELAWST-BIWOV2KIRIZ (0 DOSCL) (RC2021) 18 SEP 7o 
1321-PAC-LSWT-DELBS0T-01WOV2KIRILILZZ(D.I)IOSCL) (RC2051) 19 SEP TO 

REFERENCE FILE MDC(WO)SPACESHUT-A 

12' 14 is so 

REFERENCE INFORMATION 
REFa 1.0000 84 FT 
REFL a BODO FT 
REVD 1.3000 FT 
XmRF 1.2600 FT. 
YNRP a 0000 FT 
ZMRP - 0 Des? FT 
SCALE n 0100 SCALE 
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CONFIGURATION COMPONENT EFFECTS AT BETA = -6DEGREES 
.040 

.036 

I-03 

030 	 ______-_ 

u 

z 
4l .026 	 X/ a___ 

ILI-	 .02 ____LL
.02 

7 
tL1I .020 
u 

Lu. 

<C 	 014 

-,00 
.012 

Ld 

-01 8 - D 2 	 8 10 _6 _- _ __ 4 1__
IL 

< [01 1___C___-_BOS-~ Dl O0D$L 	 8SE ORF _____ FR201 	 __ooo
.008 

. 002 	 ____ 

.000_ 	 _ _ _ _ _ _ 

a00 -6___ -4___ 2 2 4 	 a 10 12 14 le 1 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL CONFIQIIRATION DESCRIPTION 	 DATA SET DATE FlACK REFERENCE INFORMATION 

0 0 0  o 	 S32X-.DAC-tSWT-VPa8oOST-BWORt2 (0 OtOSCL) CRC2071) is SEP 70 0 181 RFFS 1 '9 SQ.FT 
o 	 13Z±-DAc-LSWT-CELSQOST-8IWUfl1Z (0 WIC) (RC2061) IS SEP To REFL 0 8000 FT 

1321-DAC-LSWT-DELBOOST-IWOKlIRIZ (0 0IOSCL) (RCZ031) IS SrP TO [REFS A.300 FTA 1321-DAC-L$Wr-DELBOOEST-WOVIKIRIZ (o .OSCL) (RC2011) 18 SEP 70 XMRP 1 9ppO FT 
b 13 -DAC-LSWT-DELBOOST-BlWDV2KIRlZ (O.LOSCL) (RC2021) 18 SEP 70 YHRP 0.0000 FT 
Ql 1321-DAC-LSWT-DELBOOST-BIIJOV2KIRiLILZZ(0 OiOSCL) (RC2O51) 18 SEP 70 ZMRP - 0.P667 FT 

REFERENCE FILE HDC( DWSPACESMUT-A 	 SCALE 0 OjOO ,SCALE 
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CONFIGURATION COMPONENT EFFECTS AT BETA = -6DEGREES 
.044 4 

.03
 

.02 

.01 

.00 

-J 

1.0 ____ 

I--

IL. -.04__ 

r 
0 

-. 05 ___z 

C -. 08 

-21
 

a -- -4 2 a 2 4 6 a Is to 14 As to 

ANCLE U ATTACK, ALPHA. DEGREES
 
SYMBOL COt4FIGURATION DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

o 1321-DAC-LSWT-DELBOOST-BIWORIZ (0,01SCL) (RC271) 18 SEP 70 0.182 REFS I 0OD SQ FT 
o :321-DAC-LSWT-DELBOOST-SIWKIZ (0,01USCL) (RCZ61) .8 SEP 7 REFL 0 8000 FT. 
o 1321-DAC-LSWT-OELBOOST-BIWOKIRIZ (0 GIOSCL) (RC2031) 18 SEP70 REFS 3800 FT
A 1321-DAC-LSWT-DELOOST-B1WOVlK1RIZ (0 OIOSCL) (RC2ii) 18 SEP 70 XMRP 1 2600 FT
b. 1521.-DAC-LSWT-DELSOOST-BZWOVZKIRIZ (0 OI0SCL) (RC2021) 18 SEP 70 YIRP 0 00 FT 
b 1321-DAC-LSWT-DELBOOST-BIWDVKIRILIL2Z(0 GIOSCL3 (RC2051) 18 SEP TO ZMRP - 0 O64? FT 

REFERENCE FILE MDC(WO)SPACESHUT-A SCALE 0 0100 SCALE 

PAGE I I
 



CONFIGURATION COMPONEN1T EFFECTS AT BETA = -SDEGREES, 

4-

B C N G R I _ _ _ _ DATA SEF N_ 

ANL OP ATAK ALHDERE
 

1 3 -A- - 21- BI O 2 I I I 2 ( S L CR Z 1 Is SE 70 Z R -G C2 066i FT. 

D ~ -SEEECTD FIDAL ES-IOI SP{0&(D 0 SCALE61 6lCSUL) L0 O18'1£ SCIL
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CONFIGURATION COMPONENT EFFECTS AT BETA = -GDEGREES 

>- .14 

2 
z 
Ld 

u 

tu 

Il-_ 

Li] 

U 

.12 

.10____ ___ 

Li. 

< 

-J 

-.02 I l -4 -2% t I l 

SYMBOL 

0 
ro 

* 
*. 
ul 

ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION,DESCRIPTION DATA SET DATE MACH 

1 321-DAC-LSW4T-DELDOOST-BIWORlZ (IT GIOSCL) (REED71) 18 SEP 70 0 181 
13Z,-VAC-LSWT-DELBOO3T-51WOKIZ (11OLOSDCL) (RCZ061 ) 19 SEP 70 
1321E-DAC-LSNT-DELDOOST-B IWORRZ CO GIGSCL) IRCZ031) 18 SEP 70 
1321-DAC-LSWT-DELBOORT-BlWGIVIRIRIZ (0 DLOSCL) (RC2011) 18 SEP 70 
1321-DAC-LSWT-DELEOORT-BIWIDVZEIRIZ to 010SCL) fRCR02I) IS SEP 70 
132-DAC-L WT-DEL SO0T-BI WIDV2KIR$LILRZZ D IOS L) (RCRD 5) is SP To 

REFERENCE FILE MDC(W'O)SPACESHUT-A 

REFERENCE INFORMATION 
REFS 1.0000 SQ FT 
REFL. a &000 FT 
REFS 1 3800 FT. 
XMRP 1.2600 FT. 
YMRP a]0000 FT 

ZHRP a 066 7 FT Q\SCALE 0 01o]0 3C E\ 

PAGE 1 3 
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CONFLGURATION COMPONENT EFFECTS AT BETA z -6DEGREES
 

.026 	 ____' 

.0284
 

Lu
 

H­

.014
 

Z
 

Gus 

Li .010 /
 

-. DB2
 
a 6a - 4 -2 a 24 4 6 a in 12 L4- is is 

ANGLE OF ATTACK., ALPHA, OEGREES
 
SYMBOL CONFIGUR4ATION DES8CRIPTION DATA SE4T DATE M4ACH R4FERENCe INJFORMATION 

*] I31-DAC-LSWT-DELBOO4T.BSIWO141Z (0.010814L) (R1420.I1) 18 SE4P 70 a 181 RqF$ I DODO So.FT 
* I3Z1-DAC-LSWTI-DE4LBOO3T-S1WO141Z (a*[0IOSCL) CRC42061) 18 $SEF TO R4EFL a Snag F T 
* 1321-DAC-LSWT"-DELSOO-ST-BlW.DKI14Z to ' D084L) (14C2030, 18 SEP 70 P4FS 1 3sa]0 FT 
A$ 4'21-D)AC-LSWT-DELSOO.ST-StWOVIKIRiZ (0.80 CL) (14C2011 ) 18 SEP TO MRF I 2600 FT. 
t, 1321-DAC-LSWT-DE4LBOOBT-81W;OVZKIRIZ CO 010SC4LY (1C2021) 18 SE:P 70 yMRK a CO80 rr 
D 	 1321-DAC-LBWr'-DELSOOST-SIWOV14Kl1LL:[L2Z(O.01D6CLI (RC2065L) 18 SE4P 70 ZARF - 0 q 667 FT 

RE1FE4RENCE4 FILE N40¢(WD) 8PA¢CE8HUTrA $C4ALE 880 D SALE4
 

PAGE I"4 
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CONFIGURATION COMPONENT EFFECTS AT BETA = -6DEGREES 

F 020 
.015 

14 *05____ - ___ ________ 

Li]
 

m 

Lii
 

0 

- .005 

F 

.006 - 4 - 2 0 
 z 4 6 8 1a la 14 is is 

ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL CONFIGURATIONDESCRIPTIO DATA SET DATE MACH REFERENCE INFORMATION
 

0 i321-DAC-L5W-CELSOST-BlWORlZ (0O IQSC0 4RCZOFI) 18 SEP TO 0 181 REFS 1.0000 Se FT 
13 1321-DAC-LS r-DELSB ST-BIWOKIZ (O.GIUSCLI (RC206t) 18 SEP 70 REPL a BODO FT 
* 132l-DAC-LSWT-DELBOOST-BIWOKIRIZ (0 GIOSCL) (RC2031) 18 SEP 70 REFS 1 3000 FT 
* 1321-DAC-LSWT-DELSOOST-BlWOVlKIRIZ (a 016SCL) (RC2011) 18 SEP TO XRRP 1 2600 FT 
1, 13 ZI-DA C-LSWT-C ELSOOST- B IWOV2Kl R -Z (0 DiUSC0) iRCZB21) 18 SEP TO YNRP D 0000 FT 
1 1 3ZI -DAC-LSWT-DELB $ST-BIWOV2KlRlLILZ{O alO$CL) (RC2051) IS SEP 70 ZMRP a 00667 FT 

REFERENCE FILE HOC= )SPACESHUT-A SCALE, a aloo SCALE 
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CONFIGURATION COMPONENT EFFECTS AT BETA = 0DEGREES 

4 

.9 _-f­

D.7 N 

2 

wI 04 

0 6 

I-I
 

.0 
FO.B3D DRA COFFoEN ,
 

-0.1 

-D.00 .02 .04 .05 a8 10 .12 14 .18 10 .211 22 .24 .26 .25 .30 .5z .54 .34 

FOREBOQY DRAG COEFFICIENT. COF
 
SYNBOL CONFIGURATION DESCRIPTION DATA SET DATE gACH REFERENCE INFORMATION 

0 1321-DAC-1 SWT-DELBOOST-SIWORZZ (0 0DOSCL) (RC2072) 18 SEP 70 0 181 REFS I 0000 $i.FT 
f 132I-DAC-LSWT-DELOOST-BIWOKIZ (0.aIGSCL) CRC2062) 18 SEP 70 REFL b 8000 FT 
0 1321-DAC-LSWT-DELSOOST-SlWDKRRIZ (0 010SCLI (RC2032) 18 SEP 70 REFS I 3800 FT
A 1352-DAC-LSWT-ELOOST-I1WVKIR±Z (0 DIOSCL) (RCE012 18 SEP 70 XHRP I ZSSO YT 

1321-DAC-LSWT-DELBOOST-BIOV2lR1Z (0 010SCL) (RC2022) 18 SEP 70 YHRP 0 0000 FT 
ZNRP - P D667 FT 

REFERENCE FILE NOC(WD)SPACESNUT-A SCALE 0 BIB0 SCALE 
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CONFIGURATION COMPONENT EFFECTS AT BETA = 0DEGREES
 

0.9 

0.8 	 - - __" 

-11
 

z 
1 0.4 

LI
 

w 0.3 	 _ _ 

-0.1. 

0c.2 1 l - -I --­

-. 12 -. 11 -10 -.09 -08 -. 07 -08 -. 03 -. 04 -. 03 -02 -. 01 .00 01 .02 .03 .06 

PITCHING MOMENT COEFT-CIENT. CLM 
SYMBOL CONFIGURATION DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

o 1321-DAC-LSWT-DELBOOST-IWORIZ (0 OIOSCL) (RC2072) Ia SEP 70 0 181 REFS 1 0000 SQ FT o s321-DAC-LSWT-DESL-S6 T-BIWGKIZ (0.01SCL) 'RCSOC) is SEP 7a REFL o 8000 FT 
o 1521-DAC-LSWT-DELBOOST-BIWOKIRIZ (0 QXOSCL) (RC2032 18 SEP 70 REFE 1 3800 FT 
A 2321-DAC-LSWT-DELSOOST-IWOVIKIRZ (0 0105CL) (RCZOI2) 18 SEP 70 XMRP 1 28600 FT 

.	 1321-DAC-LSW-OELSOOST-BIWOV2KIRZ I0 OIOSCL) (RC2022) IS SEP 70 YMRP 0.0000 FT 
ZMRP - 0 0667 FT 

SCALE 0 CIoa SCALE
REFERENCE FILE HDC(WD0SPACESHUT-A 
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.CONFGURATIONCOMPONENT EFFECTS AT BETA z -6DEGREES
 

0, 

i.7 

, T 

L 

-J 

0.3 

0.1 

0.0 

-0.1 

-0.2*O .2
SYMBOL 

yo t 
4 .G .0 -1C flFIVRATZq a Cr FOREBODYOF&)AZ flS grr n!FODEL 

,OSCL, 

-A DE L Co. 
SDV1KL),eI1J J At t S : t ~ Z j cc IOSC) 

0 
1 $¢uREFERENCE FILE MDC( SDSACES UA 

DRAG COEFFICIENT C.. 
DATA SET DATE-

MACH 

P, REFERENCERCIn ORDI , SP 'a 

CRCOOS) 18 SEP 70 YMRP I O0o 
-a 

I 
01

SE*6.7M 

SCALE 0 0100 

PAGE 

NTF 

Fr 

Fr 
Fr. 

SCALE 

18 



CONFIGURATION COMPONENT EFFECTS AT BETA = -GDEGREES 
|I
 

. .. . . . . . . . . . . . . .-.-


O6 

u
 

z
 

W 0.4 

LL 

L-

LI.
 
W 

-0.
 

-0.0
 

-. 12 -. 11 as1 -. -.07 -.05 -03 -01. 0t 02 .03-09 08 -.06 -04 -.02 o0 .04
 

PITCHING MOMENT COEFICIENT, CLM
 
SYMBOL CoNFIOURATIOA DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

O 
o 

1321-DAC-LSWT-DELBOOST-BIWORtZ 
1321-DAC-LSWT-DELBOST-1WKIZ 

(0 DIOSCL) 
(0 0IOSCL) 

(RC2071I 
(RC206) 

18 SEP 70 
18 SEP 70 

a.181 REFS 
REFL 

1 0000 
0 8000 

SQ FT 
FT 

a 
t 

132± DAC-LSWT-VELB8OST-BIWOKIRIZ 
1321-DAC-LSWT-OELBOOST-BIWOVIKIRIZ 
1321-DAC-LSWT-DELBOOST-BIWOV2KIRIZ 

(0 OIOSCL)
(0 010SCL) 
(0OIO05CL) 

(RC2031)
(PC2lI) 
(RCZDZI) 

1 SEP ?0 
I8 SEP ?0 
18 SEP 70 

REFS 
XMRP 
YIRP 

9 3800 
1 2600 
0 0000 

FT 
FT 
FT. 

r 1521-DAC-LSwT-DELSOOST-BIWDV2KIRILIL2Z(O 010SCL) (RC2051) 18 SEP la ZMRP - 0 0667 FT 

REFERENCE FILE MDC(WD)$SPACESHUT-A SCALE 0 0100 SCALE 
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EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 

0.6 	 ­

os - ______ 
0.3 	 _ - _ ­

0.4 

U.3
 

0.2 

L­

0 -0 1 

-0.4 -­

-0.7 1 
-is -16 -14 -12 -10 -8 -6 - 4 -2 0 2 4 6 a 10 12 14 1s to 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL BETA PARAMETRIC VALUES REFERENCE INFORMATION 

- 6 000 HACH 0.183 PHI 0 000 REFS 1 0000 SQ FT 

0 0.000 ELEVON 0 000 VTAIL 0 000 	 REFBL 3800 IT 

0 	 6.000 RUDDER 0 000 XHRP I 28O FT 
YHRP q 0000 PT
ZNRP - 0 0#6? rT 
SCALE a cio SCALE

REFERENCE FILE MDCCWD)SPACESHUT-A 

1321-OAC-LSWT-OELBOOST-BIWOV2KIRIZ C0.QOOSCL) CRL2021) 18 SEP 70 PAGE 20
 



EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 

.34
 

U-	 /
L/,
C .- 0
 

I- .24 	 _ _ -

LJ
 

(2 °22
 

1
 

is. 

.1420 


0
 

01
Li
 

-1 101 - _02__1 -6 -4 	 2 4_e | 

.08 	 ___ 

* 06 

' 1 2 1 10 8 5 -4 -2 0 2 4 6 a 10 	 12 14 14 to 

ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL BETA PARAMETRIC VALUES REFERENCE INFORMATION 

- 6.000 MACH 0 183 PHI 0 000 REFS 1 0000 e.FT 

E3 0 000 ELEVON a 000 VTAIL a oo REFL 0 00 FT. 

6.00a RUDDEP 0.000 	 X±RP 1 2600 FT. 
YNRP 0 0000 FT 

ZIRP - 0 0667 FT 
R ERE E FlLE HDC(140 SPACESNUT-A 	 SCALE 0 0100 SCALE 

1321-DAC-LSWT-DELBOOST-BIWOV2KIRIZ (Q.OIOSCL) (RC2021) 18 SEP 70 PAGE 21
 



EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 
1.0 . ... . . .. ' ' . . . . , + • , ; . . . , , , • . , . , , , . 

0.7 

0.4 

[J 0.3 

cIAQ-)
 
-0.4
 

0, 

0.3 __ 

0 
0.. 2 -. ­ - 7- -44 

-0. 

0. 
-O.L
 

ANGLE OF ATTACK, ALPHA. DEGREES
 
SYMBOL BETA FARAMETRIC VALUES REFERENCE INFORMATION 

C) - . aao HACH a IB3 fPHI a0a0a REFZ 1DCo SQ.FT 
OlGO0 ELEVCH 0.O00 VTAIL 0 Goa REFL 0 8000 FT 

0 O.OOREF8°aO UDER 1 3800 FT 
6.0 UDR 00aXNRF 
 1 2600 FT 

YNRP 0 O000O FT.ZHRp - 0 066- FT
 
REFERENCE FILE M CV )SPAC SHUT-A EEALRE a 10D R CA LE 

1321-DAC-LSWT-DELBOOST-BWOV2KIRIZ CO..0OSCL0 18 SEP 70 PAGE 22
XRC2021H 




EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 
.040 i 

.02
z OLD 

.025 

Li 

.010 /L 
U-.2L -. 025 

C 

-*0
 

i 

-. 00 R 

S-.~S5 

IL .00 FL- -000 VAL 0.0 EL 080 T 

YR a-0ooo F
 

-'@15' -16 -14 -.12 -jo -sU - - 4 - 2 8 2 * 0 0 10 12 14 1* I 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL BETA FARAI4ETUIC VALUES REFERENCE INFORMATION 

O - 6 000 MACN 0.183 PH! 0.000REF I 00 SQ.FT 
fl 0.000 ELEVeN 0.000 flAIL 0.000 REFL 0.8000 FT. 

4.0 UDR 000REPS t 3800 FT 
UDE YI4 0 0000 FTUOXRP 


ZMRP - 0.0667 FT 

REFERENCE PILE MDC(6bDSPACES*UT-A SCALE 0 0100 SCALE 

1321-OAC-LSWT-OELBOOST-BIWOV2KIRIZ CO. OIOSCI_) RC2021) 18 SEP 70 PAGE 23
 



EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 

.04 - __ -_____ 	 __ __ -­

4 

rI 

.02 	 _ _ 

.01 

.00 

-. 02
 

m
 

S -03
 

U -* 

Lu 

u -. 05 a___ 

-*04 

-. 0
 

z -16 -14 -12 -0 -8 -6 -4 -2 -0 2 4 6 a la 14 if 20 

ANGLE OF ATTACK. ALPHA. OEGREES
 
iYMBOL BETA PARAMETRIC VALUES 	 R EFERENCE INFORMATION- - 6.00 MACH 183 PHI 0-0 REFS 1 00OO SO FT 

a o oD ELEVON 0.000 YTAIL 0 Goo REFL 0 $000 FT 
S 6000 RUDDER 0 aaa 	 XRPF 1 2800 FT 

XMRP 1 2600 FT 

ZMRP - a 0667 FT 
REFERENCE FILE MDC(WD)SPACESHUT-A SCALE a 	 GclO SCALE 

1321-L3AC-LGWT-DELBOOGT-BIWOV2KIRlZ CO. OIOSCL) CRC2021) 18 SEP 70 PAGE 24
 



EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 

7 


0 

-4--­

-c 

-4
 

-6
 

-!18- -1 __14 -1,-0 24 

-18 -16 -14 

SYMBOL BETA 

o- #.000 MACfl 

o 000 EL vat 

-12 -10 8 -6 - 4 - 2 

ANGLE OF ATTACK. 

PARAMETRIC VALUES 


0 183 PHI 0000O 


0 000 fTAIL 0 000 


o 000REVS0 UDR 
S0 UOE0 


REFERENCE FILE HDC CW)SPACESHUT-A 


+ 

0 a o 
R 

i 1
26 D 

s i 

0 2 

ALPHA. 

4 6 

DEGREES 

8 10 12 14 16 Le 

REFERENCE INFORMATION 

REPS 1 0000 SQ FT 

R£f-U 0 8000 VT 

t 3800 FT 
XNRP 1.2600 FT 

YNRP 0 0000 FT 
ZMRP - 0.0667 FT 
SCALE 0.0100 SCALE 

25
1321-DAC-LSWT-OELBOOST-BIWOV2KIR1Z CO.CIOSCL) (RC2021) 18 SEP 70 PAGE 




EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 
Ii
 

.15­
o2S
 

z 

CL- .05­
5 - _- --------- -- - -- -


L­
-i
 

S.I
 

kLJ 

-.20
 

to1 -16 -14 -12 -20 -8 -6 -4 - a 2 4 6 a la it 14 is I 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL BETA PARAMETRIC VALUES REFERENCE INFORMATION 

0 -6.00 MACH 0.183 PHI a REFS poOO -fSQ FT
 
0 O* 0O ELEVON 0.000 VTAIL a Doe REFL 0 GOOD FT 

0 009RlFFB:oo RDDR I Scln FT
 
0 6OO t a6an
O.~gXMRP RUDE Fr. 

YHRP cf.Doan FT. 
ZMRP - a 0667 FT
 

REFERENCE FILE NDC(W'DISFACESHUT-A SCALE a BIBB SCALE
 

1321-DAC-LSWT-DELBOOST-8]WOV2KlRlZ (O.Oi0SCL3 CRC2021) 18 SEP 70 PAGE 26
 



EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS 
*035 ,-t ,-,---r,------ -----­ r rr--i---ir--I---,r-r 

.0.0 

0 . ...... . . . . . . . . . . . 

n----i]--rrr­

.. 

- I 

z 

- .010 

DOD 
-. 02
 

is -10 -14 -2 -0 -8 -6 -4 - 2 0 2 4 6 a 10 it 14 1e is 

ANGLE OF ATTACK. ALPHA, DEGREES
 
SYRBOL BETA PARANETRIC VALUES REFERENCE INFORMATION 

- 6.000 MACH 0 183 PHI a000 REFS 1 0000 Se.FT 
0 0000 

0.000 

CLEYI 

RUDDER 

0 000 
0REFS 

0 000 

VTAIL 0 c0 REFL 

XMRP 

G.8000
I 390D 
1 3600 

9T
FT 
FT 

YMRPZNRP -
0.00OO
0 0667 FTFT 

REFERENCE FILE NIOCCM)SPACESHUT-A SCALt 0 000 SCALE 

1321-DAC-LSWT-DELBOOST-BIWOV2KIRIZ (O.O1OSCL) (RC2021) 18 SEP 70 PAGE 27 



EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS
 

.025 -

I t 

.025
 

.0±5
 

.010 -_ 

.005­

m 

.000-- __---- - - - - - - - - - ___,__ - __ __ 

.Dan 

LL -.010
 

L
 

C, --..
 

H
 

r 

-. 025 
z 

-.030
 

-*033
 

-. 040 __ 

-. 045 __ 

- V -10 -4 -12 -10 -8 -6 -4 -2 0 p 4 a0 10 Ig 14 25 I 

ANGLE OF ATTACK. ALPHA, DEGREES
 
SYnBOL SET% PARAMETRIC VALUES RgFERENCE INFORMATION 
o - .000 MACH a 183 PHI 0 000 REFS 1.0000 SQ FT 

a So ELEVON O.O VTAIL 0 000 REFL 0 8000 T
REFS 1 0800 FT
 
6.000 RUDDER a o0 XMRP I eau FT 

YHRP 0.0000 rT
 
ZHRP - 0.0667 FT 

SCALE 0 VIGO SCALE
REFERENCE FILE HDC(W )SPACrSNUr-A 


1321-DAC-LSWT-DELBOOST-BtWOV2KIRIZ CQ.QIOSCL) CRC2021) IS SEP 70 PAGE 28
 



EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERLSTICS
 

4 

I ­
.4
 

0,s
 

0 4
 

0.3 

Ole 

z 

u 0.0--
LL
 

Ld 

-0.-0.2 

-0.4 

-0.5 

-0.6 _ 

-O.T 

-18 -l6 -14 -12 10 -8 - 6 -4 - 0 2 4 6 8 10 12 14 1 18 

SIDE SLIP ANGLE. BETA, DEGREES
 
SYMBOL ALPHA PARAMETRIC VALUfS REFERENCE INFORMATION 

o - 6.300 MACH a 182 PHI 0000 REFS 1 ODO So FT 
a 300 ELEVOM 0 000 VTAIL O.oo REFLREFS 01 80005800 FTFT 

o 900 RUDDER 0 o0 XNRP 1.2600 FT 
YHRPZIMRP - 0 00000 0667 FTFT 

REFERENCE FILE HOC(WD)SPACESHUT-k SCALE 0 0100 SCAV 

1321-OAC-LSWT-DELBOOST-BIWOV2KIR1Z C0.OIQSCL) CRC202S) 03 OCT 70 PAGE 29 



EFFECTS OF ANGUE OF 'AT:T"ACK 'ON BASIC AERODYNAMNC CARACTERIS'TICS
 

*34 -.-- _ _ _ _ _ _ _ _ - _ _ 

.34
 t 

.30 

*26 (__ _ 

.24
 

Li .22 

(ZJ
LL 
LL 2
 

Lis 

.1
 
.___ . _ - -t 

it. I 

.04. 

.02 

Is8 -16 -14 -12 -10 -a 6 4 2 0 2 4 6 8 10 12 14 14 ab 
SIDE SLIP ANGLE, BETA, DEGREES-


SYMBOL ALPHA P'RAHETRIC VALUES 'REFERENCEINFORHATION 

o 6.300 MANC 0 182 PHI 0 0OB RF$ I BOoD 13i FT 

0a 300 ELEVON 0 oo VTAIL 0 000 REFL 0 Bo000 'FT 
REFB 1.0D 'FT 

S 8 900 RUDDER a Goo XHRP 1.260P, FT
YIRP 'a 11100 r 
ZHRP - 0 m6" FT. 

REFERENCE FILE HDC(W)SPACES$uT-A SCALE. 0 0I00 S$CALE 

1321-DAC-LSWT-OELBOOST-BIWOV2K1R1Z O.010SCL) CRC2026) 03 OCT 70 PAGE 30
 



EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
 

0ga 

I-I
0.4 U 

zr 0.0 __ 

w 0.8
 

-0. 
- 0.4 

(-o
 O06
 

-0.4L-0.
 

0. 

SID SLI ANLE BEA ERE
 
-0.2 - - - - - - - - - - - - - - - - - - - - - - - - - - T-0.3­

-0. 

-0.6
 

" -1*l -14 -14 -12 -10" -8 -,6 - 4 - 2 0 2- 4 0 8 10 12 24 14 15 

SIDE SLIP ANGLE. BETA. DEGREES
 
SYMBOL ALPHA PARAMETRIC VALUES REFERENCE INFORMATION 

o- 6800 MACH 0 102 PHI 000 REFI 1 0000 SQ FT. 

0 300 ELEVON 0 000 VTAIL D 00 REFL a 8000 FT. 
90 RUDDER 0.00 X0RF I 200 FT 

YMRP 0 0000 FT 
ZMRF - 0 0864 rT 

REFERENCE FILE NBC I SPACESHUT-A SCALE 0 0.00 SCALE 

1321-DAC-LSWT-DELBOOST-BIWOV2KIRIZ CO.O1OSCL) (C2026) 03 OCT 70 PAGE 31
 



EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS 
.040 . .r.. . .r .r . . . -. .r..... 

.03­

030-

S 
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.025 _ _ -­ 4 ' 
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LI­
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< .013 __ -

Zw(DS 
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-. 0102_- boo -
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I.. -. 025 - _ _ _ 

-CD4 
-I5i. -. 03 

-. 040 

-2 t -6 -4 - 4-4 84 IO 1 g l 

-. 020-- - - - - - - - _ 

0 0.300 ELEVON 0 Can VTAIL 0.000 

S 6 Sao RUDDER a00canRF 
0 

REFERENCE FILE NDC(k'D)SPACESNUT-A 

1321-DAC-LSWT-DELBOOST-BIWOV2K1RlZ (O.OIOSCL) (RC20261 

REFL 

kRP 

ZMRP " 
SCALE 

03 OCT 70 

a 8Soon 

i 60b 
I ionD 

0.ow6 
0 Dino 

PA6E 

T. 

FT 
FT 

FT 
SCALE 

32 



EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
 

. 03, ­ - ,- , , , - - - - ­ - - - -. . , .. , , ,
 

LL -. a4 -

-1 

0 
.05 

1E ---­ a 

W -. 03 

0o-

-. 03I 

( 
-09 

-.20 

18S -16 -14 -12 -10 a 6 4 -2 a 2 4 a a to 12 14 to is 

SIDE SLIP ANGLE, BETA. DEGREES 
SYMBOL 

0 _ 

ALPHA 

go30 
::"O.0 

MACH 
ELEVN 

PARAMETRIC VALUES 

a 182 PHI 
a ago VTAIL 

0 000 
0 goo 

REFERENCE INFORMATION 

REPS 1 GOOD Be FT 
REL 0 8000 FT 

6 .900 RUDDER 0 000 REPO 
XMRP 

1.3800 
112 6 D 

FT 
FT 

YHRP 0 0000 FT 
REFERENCE FILE MOC(WO)SPACESHUT-A 

ZMRP -
SCALE 

0 06"? 
O BIBB FTSCALE 

1321-DAC-LSWT-DELBOOST-BIWOV2KlRZ (. O1SCL) RC2026) 03 OCT 70 PAGE 33 



EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
 

7I 
* - -. __- ,----- .. --.. .. .-.I 

4 

3 

S -16 --14 -12 ---- --- 6 -- 2 a 2 4 a 6 14 t 

SIDE SLIP ANGLE. BETA. DEGREES
 
SYMBOL ALPHA PARAMETIC VALUES REFERENCE INFORMATION' 

C) - 300 MACH Q iSe PHI 0 BUD REPS' I C139 SO PT 
S 300 rLEVOM 0 000 VTAIL G DOD REFL a dona FT 

REFB, 1.*3860 F T
0 6.900 RUDDER 0.000 
 XHRp I 26OU FT
 

YRP O 0:0 FT 
ZHRP - 0 --- FT 

REFERENCE FILE MUC(WD)SPACESHUT-A SAE OO O CL
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EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
 

I .1 0 \
C-., -,z

U 

u .00 

ItI 

IL 

-. 

-. 15 

2 

r 

-. 2 

-. 30 

-is -Ia -14 -12 -in 

".S[lBE 
-a ae s 2 0l 2 4 

SLIP ANGLE. BETA. DEGREES 
s a io t2 14 is la 

SYMBOL 

o 
13 

-

ALPHA 
6.500 
0.300 

6.9a 

MACH 
ELEVON 

RUDDER 

PARAMETRIC VALUES 

0 182 PHI 
0.000 VTAIL 

0 Goo 

a 
O 

Go 
oo 

REFERENCE INFORMATION 
REFS 1. 0000 SQ.FT 
REFL a 0000 FT 
REl 1. 3800 FT 

REFERENCE FILE MDC(WD)SPACESHUT-A 

YMRP 
ZMRP -
SCALE 

0 0000 
0 0567 
0.0100 

FT. 
FT 
SCALE 
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EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
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-Ia -16 -14 -12 -10 -8 - 4.- 2 0 a 4 6 8 10 12 14 14 is 

SIDE SLIP ANGLE, BETA. DEGREES
 
SYMBOL ALPHA PARAMETRIC VALUES REFERENCE INFORNATIO 

O - 6 300 MACH a 182 PHI 0000 REFS IO00 SeFT 

fl 0 300 ELEVON 0 000 VTAIL 0 000 	 REFL 0 8000 FT 
REFS 1 5000 FT 

0 	 6.900 RUDDER 0 000 


YMRP 0 0000 FT
 
ZHRF - 0 D667 FT 

REFERENCE FILE HDC(WD)SPACESHUT-A O.oipaSCALE 	 SCALE
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EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
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27 
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Li
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wz-LI 020 
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-. 045 

-. 05a ~ 
-5s -16 -14 -1a -10 -a -6 -4 -2 0 2 4 6 8 10 12 14 to la 

SIDE SLIP ANGLE. BETA, DEGREES
 
SYMBOL ALPHA PARAMETRIC VALUES REFERENCE INFORHATION 

S_ 6.300 MACH a IBz PHI 00o REF& I o00 s0.f 

13 0 300 ELEVON a 000 VTAIL 0.000 REFL 0 8000 FT
 

900 RUDDER 0 c00
ODXHRP REFS 3800 FTO gDO UD£R 11 2600 FT 
YMRP 0 0000 FT 

ZNRP - 0 06? FT 

REFERENCE FILE MOC (O)SPACESHUT-A SCALE 0 0100 SCALE 
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24 ,28 30 340 -o 00o .02 RUDR04 .06a00 08 .10 . 12 .4 .15 .18 20 .22 26 MP 1 6052 F . 54 

FOREBODY DRAG COEFFICIENT. COP
 
REFERENCE INFORMATION0Y1480L BETA PARAMETRIC VALUES 

R E P S I 0 00 Q .F T 

o] 0. 00 L V ON 0 0 0 0 V A L 0 00 0 REF I . 0 8 000 F T 
REFB 

o - 6 00 0 A C FI 0 1 83 PH I 0.00 0 

1 3000 FT 
X RP I 600 FTo 00 RUDDER 0 000 

YNRP 0 0000 FT 
ZMRP - 0 0667 FT 

REFERENCE FILE HC CUT) SPACESHUT-A SCALE 0 0100 SCALE 
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EFFECTS OF SIDESLIP ANGLE ON BASIC AERODYNAMIC CHARACTERISTICS 
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EFFECTS OF ANGLE OF ATTACK ON BASIC AERODYNAMIC CHARACTERISTICS
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-.15
 

-. 25
 

-!069 -.015 - 010 -. 005 .000 .005 .010 .015 .020 .02S .030 .035 

YAWING MOMENT COEFFICIENT. CYN
 
SYMBOL ALPHA - PARAMETRIC VALUES REFERENCE INFORMATION 

o - 6.300 MACH 0.182 PHI 0 000 REPS 1 0000 SQ.FT. 
REFL 0 8000 FT
0 0.300 ELEVON 0.000 VTAIL 0 000 
 REFB 1 3000 FT
 

6.900 	 RUDDER 0 000 XMRF 1 .300 FT
 
YMRP 0 0000 FT
 
ZNRP - 0 066T FT 

REFERENCE FILE MDC(WDISPACESNUT-A 	 SCALE 0 alga SCALE
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-.10 ­

°0
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-.05
 

".3.00 .02 04 0 08 .10 .12 .14 .1$ .18 .20 .22 .24 26 .28 .30 .32 .34 .30 

FOREBODY DRAG COEFFICIENT, COF 
SYMBOL ALPHA PARAMETRIC VALUES REFERENCE INFORMATION 

0 - 6.300 MACH 0 182 PHI 0.000 REFb 1 0000 SQ FT 

0 0 0 300
69 'a 

ELEVoN 
RUDDER 

000 

9 0 
1.100 

VTAIL a Go0 REFL 
REFBXMRP 

0.8000 
380011 2OQ 

FT 
FTFT 

YNRP 0 0OO VT 
ZHRP - 0 006? PT 

REFERENCE FILE NDC(WO)SPACESHUT-A SCALE 0 0lO0 SCALE 
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EFFECTS OF TRANSITION STRIPS (BETA = -6DEGREES)
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U _____I-
W 0.4 
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LL 0.2 

U~0.0 ___ 

-0.1 

-- -6 4 -e a 4 6 8 10 12 14 16 It 

ANGLE OF ATTACK, ALPHA. DEGREES
 
SYMBOL CONFIGURATION DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

0 1321-DAC-LSWT-DELSOOST-B1WOV2KIRILIL2Z(O.GIOSCL) (RC2OSI) 10 SEP 70 0.180 REFS 1 DOO so FT 
o 1321-DAC-LSWT-DELSOOST-BIWOV2KIR (0 0.DSCL) (RC2041) 18 SEP 70 REFL 0 8000 FT. 

RErB 1 360q FT 
XHRP 1 2600 FT 

YIRP 0 0OOD FT. 
ZFRP - 0 0667 FT. 
SCALE V OrOa SCALE 

REFERENCE FILE NDC(10)SPACEIHUT-A 

PAGE 42 



EFFECTS OF TRANSITION STRIPS (BETA = -6DEGREES) 

.34 

32 

.30 ____ ____________ 
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LL 
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.24 ___ 
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u .18 

0Z .16 

.12 

.04 

.0- a 

SYMBOL
. 

QJ1i 

a - 4 - 2 I] 2 4 a a 10 

ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIOURATION DE'SCRIPTION DATA SET DATE MACH 

1321-DAC-LSWT-DELBOOST-BlW DV2KIR1LILZZCG OIOSEL) (RCED511 18 SEP TO 0-1801321-DAC-LSWT-gJLOOST-BlDV2KIRI (0 OOSEL) ($C2E41) is- SEP T10 

REFERENCE FILE MDC{WD)SPACVSHUT-A 

le 14 le I& 

REFERENCE INFORMATION 
REFS 1 0000 Se FT.RFFL a su0 FT. 

REFS 1 3800 FT 
X MRP 1 es 00 FT 
YNRP O,. a00 FT 
ENRP - 0 086" FT 
SCALE a 0100 SCALE 
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EFFECTS OF TRANSITI0NSTRIPS (BETA,= -6 DEGREES,] 
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C-a 4 , a' a 4 6 _ s o, 

ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL CONFIGURATICN DESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

0 $32-DAC-LSr-DELBOST-BIWOV2KlRLlL2Z(O OlDSCL) (RC$051) 18'SEPr TO 0, 180 REFS 1 O0 SQ FT 
( ISi-DAC-LSVTr-DELSOOST-S.IWOV2KlRl (a GlaSCL) (RC2041) is SEP To R~rL o.8Oo . 

REFS I 38s10 FT, 
xHpP v"Zkou FT 
YMRPl 0,0,000 F.7 

REFERENCE FILE HDCfWD)$PACESHUT-A SCALE 0 0100 SCALE 
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EFFECTS OF TRANSITION STRIPS (BETA = -6DEGREES) 
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z 
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03 

- 04_ 
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-. 0 

-. 09 

-.1E 

-­12 a 

SYMBOL 

o
O 

-c -4 - a 2 4 6 a 10 

ANGLE OF ATTACK, ALPHA, DEGREES 
CONFIGURATION DESCRIPTION DATA SET DATE MACH 

1321-DAC-LSWT-DELBOOST-BIWOV2KIRILILSZ(O OIOSCL (RC205 ) IS SEP 70 0 180 
1321-DAC-LSWT-DELBOOST-BIWOVZKIRI to OIOSCL CRC2041) 18 SEP 70 

REFERENCE FILE HOC(WO)SPACESNUT-A 

12 14 1 is 

REFERENCE INFORMATION 

REFS 1 0000 S FT 
REFL 0.000 FT 
REFS 1 3800 FT 
XHRP f 260o FT 
YRRP 0. O000 FT 
ZNRP - a 06? RT 
SCALE a 0100 SCALE 
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EFFECTS OF TRANSITION STRIPS (BETA -6DEGREES)
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- 4 

- a- - 4 - a 2 4_ r' a '0 I z 1 4 1 6 7 1 & 

ANGLE OF ATTACK, ALPHA. DEGREES 
SYMBOL 

0 
S 

CONFIGURATION DESCRIPTION 

13Z1-DAC-LSWT-DELBOOST-Bl1WOVZKlRILIL2Z(G.010SCL) 
1321-DAC-LSWT-DELBOOST-Bl1WDV2KlRI (0 010SCL) 

REFERENCE FILE MOC(WD)$PACESNUT-A 

DATA SET 

(Rc205) 
fRC2a4l) 

DATE 

-j SEP 70 
18 SEP 70 

14ACH 
0.180 

REFERENCE INFORMATZON 

REFS I 0DD SQ FT 
REFL 0 8o00 FT 
REF8 I 380a FT 
XMRP 1 2600 FT 
YMRP 0 0000 FT 
ZMRP - 0 "IT7 FT 
SCALt a 0100 SCALE 
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EFFECTS OF TRANSITION STRIPS (BETA 

I1I_ I j 

-6DEGREES) 

>-
(A 

F­
z 
Lit 

.14 

12 

u.Lii .10 

C.) 
LL 

U 
LuJ 

(-3 

-. 

.02 
0 

O0 

-2 

SYMBOL 

0 
0 

-­6 -4 -2 D 2 4 0 IV 

ANGLE OF ATTACK. ALPHA. DEGREES 
CONFIGURATION DESCRIPTION DATA SET DATE MACH 

1321-DAC-L T¢'-DELFJOCST-81WOVEKIRILILZ ZI[I 0OSCLJ (RC;[051) is SEP 13 O.Ia0 
1321 -DAC-LSW!T-DELBOOST-DIWODV2KIRI CO 010JL66) (RC2041) 18 SEP 70 

REFERENCE FILE NDC(W'D)SPACESHUT-A 

12 14 to Ii 

REFERENCE INFORMATION 
REFS 1.06000 39 FT 
REFL a $Goa FT 
RJEFS 1 38130 FT 
XHRP 1.*2506 FT 
YMRP 0.0000 FT 
ZHRF - Get?'] FT 
SCALE 0 0100 SCALE 
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EFFECTS OF TRANSITION STRIPS (BETA = -6DEGREES) 

.0211 

.026 

.024 
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-

.022 

.014 
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.010 

z 
.00

010,___ 

.002 _____________ 

-.02 

SYMBOL 
S 

O 

-4 -2 2 4 6 a 10 

ANGLE OF ATTACK, ALPHA. DEGREES 
CONFIGURATION DESCRIPTIO I DATA SET DATE MACH 

1321-DAC-LSWT-DELSOOST-BIWOV2KIRILiL2Z(O 10SCL) (RC2051) 18 SEP 70 0 180 
1321-DAC-LSWT-DELOOST-BIWOV2KXRI (0 010SCL) (RC2041) 18 SEP 70 

REFERENCE FILE MDC{WD)SPACESHUT-A 

it 14 to 

REFERENCE INFORMATION 
REFS 1 0000 S3Q.T 
REFL a 8000 PT. 
REFS 1.800 PT
XMRP I so0 FT 
YMRP 0 0000 FT 
Z RP - 0867 PT 

SCALE a cio SCALE 
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EFFECTS OF TRANSITION STRLPS (BETA = -6DEGREES) 
. 040 1~~ 
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.035 

.030 

S025 

-J 
m 

-. 020 

a -6 -4 -- 2 4 6 a t 12 24 to to 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SVNBOL CONFIGURATION DESCRIPTION DATA SET DATE MACH REFEF NCE INFORMATION 

0 13ZI-DAC-LSW-DELBC ST-SlWGVZK18LILZ(O.O10SCL) (RCZGSL) is SEP To a too Rcra 1.00DO SQ.F T 
[] 1321-DAC-LSW-DELSOOST-01WOV2KlR1 (0 010SCL) (RC2041] 18 SEP TO REFL 0 qODa F T

REFS 1 p8o0 FT 
FTi Z600IMRP


yWRP 0 CDOO F, 
ZRP - 0 '6 7 FT 

REFERENCE FILE NDC({ )SPACESHUT-A SCALE 0 ploO- SCALE 
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EFFECTS OF TRANSITION STRIPS CBETA -6DEGREES)
 

II 

0.t - - - - -- --

I­0.60.4
 d 0.5

z 

LL 0.5 

.ODo0 .02 .04 .09 .08 .10 .12 .14 toI . .10 .22 .24 .26 .20 .30 .3r .34 .39 

FGRE=B0DY DRAG COEFFLCIENT, COF
 
SYMBOL CONFIGURATIONDESCRIPTION DATA SET DATE MACH REFERENCE INFORMATION 

0 
0 

1321-DAC-LSW-OnELBOST-91WDV2KlRlLlL2Z(G S1OSCL) 
13Z I-DAC-LS$WT- r.LBS0 ISW0V2KIR1 (0 010 CL) 

(RC21151) 
(RC2041) 

IS SEP 70 
IS SEP 70 

0 ISO REFS 
REFL 

1 0000 
a 8000 

so FT 
FT 

REFS 1 3800 FT 

"NRpIIRF
Z-RP -

1 2600 
a coca0.0667 

FT 
FT.FT 

REFERENCE FILE MVC(WD)SPACCSSUT-A SCALE a010l0 SCALE 

PAGE 51 



EFFECTS OF TRANSITION STRIPS (BETA -6DEGREES)
 

0.6
 

0.2 
-0. 

-0. 

-. £ -. 11 -. 10 -. 09 --. 05 05-- .01 	 .DO .01 .0 .03 .04 

PITCHI1NG MOMENT COEFICIENT, CLM
 
SYMBOL CONFIGURATION DESCRIPTION 	 DATA SET DATE MACH REFERENCE INFORMATION 

0 132l-DAC-LSWT-DELBOOST-DlWDV2KlRlLlL2Z(DDlDECLI (RC2USI) IS SEP 70 O 18O 	 REFS 1-000a se FT 
0 1321-DAC-LswT-DELB OST-BlWDVZEiRI (0 DIDSCL) (RC2041) 10 SEP 70 	 RFFL 0 6000 FT, 

REFS 2.3800 FT 
XMRP 1.2600 FT 
YLRP i OJOO FT 

ZHRP a 06D67 FT
 
REFERENCE FILE HOC(WD)$PACESHUT-A SCALE 
 0 Oloo SCALE
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CROSS DERIVATIVES INSIDESLIP CONFIGURATION BIWORIZ
-
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-. 008Lu
 

-. 009
 

W -. 01 . 01
 
-. 014
 -...
 

F- _aid __ 

-. 013 
Ole 

O
 

-o01
 

-. 019 

-. 012 

14 isif 

ANGLE OF ATTACJK, ALPHA, DEGREES

SYMBOL MACH PARAMETRIC VALUES 

REFERENCE INFORMATIONa 0.100 BETA 
ELEVONRU-<R 

8 .000 
0.0000.000 

PHI 
VTAIL 

0.000 
a.000 

_2_ 

REPS 
REFL 
RFS 

1 0000 
0.6000 

309 

30 rT 
FT 
T-

XHRP 
ZNRo -

IOO 
0.0667 

FT, 
FT. 

RfPEREXCE PILE SCALE a BIBB SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZ 
J4 

C.i -. 002 

0I-
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N -. 003 
-J 
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"f-.004 _ _ 
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Li 
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Lu 

U :-.006_________ 

LL 

-- am
 

U-.1 

-.009
 

-6 -4 -2 0 2 4 W 8 1o 12 14 16 $a 

ANGLE OF ATTACK- ALPHA, DEGREES 

REFERENCE FILE 


SYHOL MACH PARAHETRIC VALUES REFERENCE INFORHATION 

0 0.180 BETA - Doc) PHI 0 Du REFS I oon SO FT 

ELEVON 0 Ono VTAIL 0.000 REFL 
REFS 

0.000 
. S0oo 

FT 
FT 

RUDDER 0.000 XNRP 1 2600 CT 
YHRP 010OOD FT 
ZNRP -
SCALE 

0,0667 
0 0100 

FT 
SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZ 

.0023 ___ 

m .0020 
Z 

____ ___ 

u .0013 
0 

.0010
 

i 

m o00s 

z 

-. 0005 

- 0010 

-. 0020 

I-.00
 

Z -. 0025 ___ 

-. 0050 

-. 0030
 

-. 00_ 0--8 1 1 14 to I 

ANGLE OF ATTACK, ALPHA, DEGREES 
SYMBOLU-) MACH 

a BETA 
PARAMETRIC VALUES 
6 goo PHI a 000 _ _ 

REFERENCE INFORMATION
REFS 1 ODOO FT 

ELEVON-.00E0 
RUDDER____ 

a Do.00REFS VTAIL a Goo RMF 
XHRP__o_ 

a1 
I 

$BOB3_ PTFT 
PT 

Y0RP O0C 0 PT 

REFERENCE FILE 
ZNRP -
SCALE 

0 0s?
0 0100 

FT
SCALE 

.1321-DAC-LSWT-DELBOOST-BIWORIZ CQ.OIOSCL) CRC2BT1) 03 OCT 70 PAGE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWOZKI 

-. 002 4 

-0 03 

S-. 00"5 _ '_ _ _ _ 

a -*0 

waam-.W72


-. 010 

wm-. 012
 

C2 -. 011
 
L,
 

o -. 016 __ ___ 

-. 017 __ __ 

-. 015
 
N -. 1
 

-.019 _ _ 

- . 0 2S - 2 a 4 6 'a - 1 0 _ , 4 i s t o 

ANGLE OF ATTACK. ALPHA, DEGREES
 
STMWL MACH FARANETRIC VALUES * REFERENCE INFORMATICN 

0 U.180 SETX 6.060 FHl 0.000 'REFS I opoo SQ FT 
,ELEVCW 0.000 VTAIL 0.000 -REFL U-8000 FT. 

REFS 1 3800 FT*

RWDER 0.000 ANRP 1 .?600 FT: 

YHRP D000 FT. 
ZMRP - 0 0567 'FToFERECE FILE SCALE *01DO 'SCALE
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWOZK1
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0C 
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Iu 

.d -. ow _ 

-. 000 ____ 

-.008
 

-.010
 

ao1 0 - 4 - a 2 4 a a to is 14 it to 

ANGLE OF ATTACK, ALPHA. DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

0 a lea BETA - 6.000 PHI C000O REFS 1 0000 82,FT° 
ELEVON 0.000 VTAIL 0.000 REFL a 8000 FT. 

REFS 1.3800 FT. 
RUDDER a 000 XNRP L.2600 FT. 

YNRP a 0000 FT 
Z'RP - 0667 FT 

REFERENCE FILE SCALE a 1110 SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWOZKI
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m 0029
 

-. 000 
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-	 * 2.0025 ___114 is 
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z
 
C 

-.0040
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(-3
 

-. 0M45
-. Goo___ 0 	 E_____-,VO0a 	 Do _______ V 

-E -6 -4 -2 0 2 4 6 8 10 2 14 14 1 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL MACN PAAHETRIC VALUES 	 REFERENCE INFORNKTIONl
 

o 	 0 iSO GETA - 5.000 PHI U ODD REFS 1 0000 59 FT 
ELEYON 0 000 VTAIL 0 000 REPL 6.8000 VT 

1 3800 T
 
RU 	ERRF 
 YNRP 0 0000 FT. 

ZNRP - 0 0667 FT 
SCALE 0 0100 5cALE
REFERENCE FILE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKi 
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LLI 

ij -. 015
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-. 016 

-.019
 

- a -6 - 4 -2 0 2 4 a 10 1 14 1$ is 

ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

Q 0 180 BETA - 6 000 PHI 0 000 REFS 1 0000 SQ FT 

ELEVON 0 000 VTAIL 0 000 REFL 0 8000 FT. 

RUDDER 0 O AFB 
XHRP 

1 3800 
1 2600 

FT 
FT 

YHRP 0 0000 FT 
ZMRP - 00667 FT 

REFERENCE FILE SCALE 0 0100 SCALE 
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CROSS DERIVATIVES INSIDESLIP CONFIGURATION BIWORIZKI
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Li 
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ILI 
IiI -. 006 -__ _ 

-. 009 ____ 

a: -a -4 -2 a a 40 asin i 240 
t 

ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL MAHPARAMETRIC VALUES REFERENCE INFORMATION 

o 0180 BETA - 6.000 PHI 0 000 REFS LI 0 eF 
ELEVON 0 G00 VTAIL 0 G00 REFL 0 so00 FT 
RUDDER 0 000 REFS 

XNRP 
1
1 

3800 
2.00 

rT 
FT 

YMRP 0 0000 FT 
ZHRP - a 068? FT 

REFERENCE FILE SCALE a< 0160 SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKI 

u .0015 
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C
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 w 

5 EL-.a F
 

RDE-.0010 0 0 ____ 1_____F 
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_j -. 0025 ___ ___ ______ __ 
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. a0 ISO__ BETA__ 6 oo PI .00RES 1 00 O._ 
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-. R - . r F 
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ANGLE OF ATTACK. ALPHA, DEGREES
 
SYNOOL NACH P-ARAIIETRIC VALUES REFERENCE NFORATION 

0 0 380 BETA - 8 000 PHI 0.000 EVS ± 0000 Se.Fr. 
ELEVOU 0 000 VTAJL 0 000 REFL 0 8000 FT. 

RUCR 000REFS I 3800 FT.RUDR OO0XHRP 1 2800 FT 
Y tRP 0 0000 FT 
ZNRp - 0 008? FT 

REFER£flCE FILE SCALE 0 0100 SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIVI 
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ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

0 0.18a BETA - 6 00 PHI a g0 REFS 1 0000 So FT 
ELEVON 0 000 VTAIL 0 0o0 REFS 1 3800 FT 

RUDDER 0.000 XNRP 1 2600 FT 

YMRP 0 0000 FT 
ZMRP - 0 0667 FT. 

REFERENCE FILE SCALE 0 0100 SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKV1 
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ANGLE OF ATTACK. ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

0 0.180 BETA -6.0au PHI a oo REFS 1.0000 So FT 
ELEVOM 0 goo YTAIL a OOD REFL 0.8000 FT 

RUDDER a Goo 
MEFB 
XHF 

1:3:00 
I a 00 

FT 
FT 

I -P a 0000 FT 

REFEEANE PILE AL0 PH0 
ZRP -
SCALE 

0 06-7 T 
SDALE 

1321-DAC-LSWT-DELBOST-BIWOVIKIRIZ CO.010SCL) CRC2BT4) 03 OCT 70 PAGE 
 63 



_ _ _ 

CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIVI
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ANGLE OF ATTACK, ALPHA, DEGREES
 H.! 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

U.180 BETA -6 coo PHI a 000 REFS 1 0000 So FT
-LEVON .. 0_ VTAIL .. 00 REFL a &DOI FT 
E REFE 1 00 FT 

000 RF 12600 FT.
 

YRP a GO0OD FT
 
FT
- 0 0566 


REFERENCE FILE 

ZMRP
SCALE a 0 a0 3CAPE
 

1321-DAC-LSWT-DELBCOSST-B1wovIKIRIZ (O. OIOSCL) (RC2BT4) 03 OCT 70 PAGE 64
 



___ 

CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIV2 (ALPHA SCHEDULE A) 
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ANGL'E r ATTACK A'LR;A. OEGREpS 
SYMBOL J4ACH FAR.IETRIC VALUES REFERENCE INFORMATION 

0 0.200 BETA -6.000 PHI a0a00 REFZ 1 0000 SQ FT 
ELEVON' 0.000 VTAIL a 000 REP!. a Bova FT 
RUDDER a 000 REFS 1 3800 FT 

YHRP 0 0000 FT 
ZHRP - 0 066? FT. 

REFERENCE FILE SCALE 0 0 LE
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIV2 (ALPHA SCHEDULE A) 
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ANGLE OW ATTACK. ALPHA, DEGREES
 

SYMBOL MACH PARAMETRIC VALUE$ REFERENCE INFORMATION 

0 a ZO BETAELV -6 0000°130 PHIVTAI. a ODDa coo REFSREFL 1 00D00.8000 SQ FTFT 

RUDDER o 
REMB
XRP 

1 3 DO
1 2600 

FT
FT. 

YHRP
Z0P -

0 Ovaq
0.0667 

FT
FT 

REFERENCE FILE SCALE a 01OM SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIV2 (ALPHA SCHEDULE A) 
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ANGLE OF ATTACK, ALPHA, DEGREES
 
SYM|BOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

0 0.200 BETA-LEV, - Dan0.00D PHIVTAIL 0 Gooagoo REFSREFL 1.00000.800a SQ FTFT. 

RUDER a 00_ __0_ 
REFS 
XRP 

. 3800 
1 

FT 
FT 

YMRPZRp - 0 0000a067 FTFT 

REFERENCE F14E SCALE a Ginn SCALE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIV2 CALPHA SCHEDULE B) 
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ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES 	 REFERENCE INFORMATION
 

0 0.160 BETA 6.000 PHI 0 000 	 REFS 1 0000 SQ FT 

ELEVO 	 0.000 VTAIL a 000 REFL 0 8000 FT. 
REFS 1 000 FTRUDDER 0.000 

YNRP 0 0000 FT 

ZNRP - 0 0667 FT 
SCALE 0 D 0 SCALEREFERtNCE FILE 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIV2 (ALPHA SCHEDULE B)
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ANGLE OF ATTACK, ALPHA, DEGREES
 
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION 

c a.180 BETA 6 000 PHI 0.000 REFS 1 0000 Se FT 
ELEVON 0 000 VTAIL 0 000 REFLREFS 01 6003800 FTIFT 
RUDDER 0.000 XNRP 1 2600 FT 

YHRP 0 0000 FT 
ZHRP - a 0667 FT 

REFERENCE FILE SCALE 0 alo SCAL 
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CROSS DERIVATIVES INSIDESLIP - CONFIGURATION BIWORIZKIV2 (ALPHA SCHEDULE B)
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IANGLE OF ATTACK, ALPHA. DEGREES 
SYMBOL 

0 
MACH 
a 180- BETA-

PARAMETRIC VALUES 
6- PHI 0.000 

REFERENCE INFORMATION 
REFS 1 0000 SQ FT 

LVO 

RUDDER 

0 0DD 

.. 000 

VTAIL a oo REFL 
REFS
XHRP 

a 8000 
1 5800 
1 2600 

FT 
FT 
FT. 

YRP 0 0000 FT 
ZRP - 0 00006 FT 
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