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ABSTRACT 

A 0.01875 scale model (model S-5) of a preliminary version of the NASA/ 

MSC orbiter shuttle configuration was tested (MSC test series S-XXMIx) in the 

Texas A&M University Low Speed Wind Tunnel from July 27 through July 31, 19701 

The primary test objective was to obtain data to show the effects of horizontal 

tail geometry and vertical position on the longitudinal characteristics of the 

orbiter configuration. These tests were conducted at a Mach number of 0.25 at 

a Reynolds number of 1.7 x 106 per foot. The model was tested at an angle of 

attack range of -60 to 100 at zero sideslip angle. Horizontal tail aspect 

ratio, area, leading edge sweep, tail incidence angle and vertical position 

were tested. 



Notes:
 
1. Positive directions of force coefficients
 

moment coefficients, and angles are
 
indicated by arrows.
 

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

Cm 

C W CYw 

P 
LCL
 

Figure 1. Axis systems, shiowitig direction and sense of force andmoment coefficients, angle of attack, Ond sideslip angle 



SADSAC NOMENCLATURE
 
COEFFICIENT COEFFICIENT NAME 

BODY AXIS STABILITY AXIS WIND AXIS 

CA Total Axial Force CA 

CAB Base Axial Force CAB -
CAF Forebody Axial Force CAF 

CD Total Drag Force CD CDTOTL 
CDB Base Drag Force CDB CDBASE 
CDF Forebody Drag Force CDF CDFORE 

CL Lift Force CL CL 

CN Normal Force CN 

Cy Side Force CY CY CC o 

C Rolling Moment CBL CSL CWL 

CM Pitching Moment CLM. CLM CPM 

Cu Yawing Moment CYN CN CN 

L/D Lift-To-Drag Force Ratio L/D CL/CD 

L/D Lift-To-Forebody Drag Force Ratio ' L/DF' CL/CDF 

N/A Normal-To-Axial Force Ratio N/A 

N/A Normal-To-Forebody Axial Force Ratio CN/CAF 

SUMMARY OF SADSAC NOMENCLATURE - AERODYNAMIC FORCE AND MOMENT COEFFICEN
 



TEST FACILITY DESCRIPTION
 

The Texas A&M University Low Speed Wind Tunnel is a continuous
 

closed circuit horizontal single return facility. The overall circuit
 

length is 397.5 feet; the tunnel is constructed of steel supported above
 

the ground on concrete pillars. The rectangular 7 foot by 10 foot test 

section is 16 feet long, and it is operated at atmospheric pressure
 

through a speed range from zero to 300 feet per second. The tunnel is 

powered by a 1250 KVA synchronous electrid motor which drives'a 124-foot
 

diameter Curtiss Electric propeller; the controls for the motor and its
 

auxiliaries are located in the control room. Cooling of the tunnel cir­

cuit during warm weather is accomplished by spraying the outside of the
 

tunnel shell with water; this keeps the tunnel circuit tempetature with­

in 10°F of ambient temperatures to protect models and to maintain toler­

able test section working conditions for model configuration changes.
 

The 7 x 10 test section incorporated an external pyramid balance system
 

-which separates and independently measures the aerodynamic components;
 

a variety of support systems for this balance are available. Internal
 

balances are also available for use in this tunnel. For a more detailed
 

description of this tunnel refer to the Low Speed Wind Tunnel Facility
 

Handbook published by the Space Technology Division, Texas A&M University,
 

College Station, Texas.
 

41 



___ __ 

TEST 
TEST 

CONDITIONS 

MACH NUMBER 
REYNOLDS NUMBER 
per unit length 

DYNAMIC PRESSURE 
(pounds/sq. inch) 

STAGNATION TEMPERATURE 
(degrees Fahrenheit) 

lot 1-9 / 

BALANCE UTILIZED: / ,-,,,y/"T - Xt/L )r//)
 

CAPACITY: 


NF 4-00 4rr,oo/A6_ 

AS 0/b / 
YM ,.,./,D)Civ- 1 

RM T Z 


COMMENTS:
 

",-.
 

COEFFICIENT
 
ACCURACY: TOLERANCE:
 

_ 

- H/ 

___-.______,___ 

-00/,U _7Z 



DATA REDUCTION
 

Forces and moments were measured by ah internal strain gage balance
 

in the body axis system and have been reduced to coefficient form
 

utilizing the following reference values:
 

SREF = S = wing planform area = 0.321 ft2 

iREF = wing mean aerodynamic chord = 2.773 in. 

b = wing span = 1.5 ft. 

Axial force was not corrected for model base pressure effects nor
 

have the.data been corrected for tunnel effects (blockage, bouancy, etc.).
 

Moment coefficients are-referenced about the longitudinal point at
 

fuselage station 15.52. The vertical and lateral reference points are
 

water line 2.4 inches and buttock line 0.0 respectively. For this test
 

the internalbalance electrical center was at fuselage station 14.82.
 

An axis transformation was performed, converting input body-axis data
 

to stability-axis data. L/D was computed using CD and CL.
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CONFIGURATIONS INVESTIGATED 

NOMInCLATURE 

BI = Baseline fuselage MSC orbiter S-5 (August 1969 configuration) 

W1 = Wing MSC orbiter S-5 (May 1969 configuration) 

V3 = Vertical tail MSC orbiter S-5 (August 1969 configuration) 

H6 = Horizontal stabilizer with elevator MSC, orbiter S-5 (August 

1969 configuration)
 

Refer to the immediately following pages for model component
 

dimensional data.
 

CONFIGURATIONS TESTED
 

B1 W1 V3 Bl W1 V3 H24C 

B1 W1 V3 H6 B1 W V3 H26C 

BI Wl V3 H21A-42A B1 W V3 H29C 

Bi l V3 H24B BI WI V3 H38C-41C 

BI WI V3 H21C-22C Bl WI V3 H43C-45C 

Figures 2 through 4 are drawings (components, model assembly, and 

tunnel installation) of the configuration. These drawings are not
 

drawn to scale. Figure 3 shows the three vertical positions in which 

the horizontal tail was tested. Position C represents the nominal
 

position for horizontal tail H6. The model was installed in the wind
 

tunnel on a single support system (Figure 4). The model was attached
 

to a sting which was connected perpendicular to, and upstream of, a
 

single floor-mounted strut. In this arrangement the model and sting­

tunnel centerline was coincident. Upon installation, the model was
 

rolled 900 so that the wings were in the tunnel's vertical plane.
 

7 



CONFIGURATIONS INVESTIGATED
 

(Cdntinuqd) 

In this attitude, angle of attack was varied by rotating the model in
 

the tunnel horizontal plane. This was abcomplished .by mechanically
 

rotating the sting-strut assembly, Mhich is mounted on a turntable,
 

about a 3.5-foot radius arc.
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MODEL COMPONENT: BODY - 2/ 

-CGENERAL DESCRIPTION: Ct /eT- _A. ftC fl.n-z.. 

DRAWING NUMBER: 5Z Si0o/,tSb 

DIMENSIONS: FULL-SCALE MODEL SCALE 

Length 

Max. Width 

Max. Depth 

Fineness Ratio 

Area 

4& tr- loom) 

! C)-

A30,O 

_-___o 0 

_f/_'_"_r"_.__ 

S?,/4­

43' 

?1 

Max. Cross-Sectional o 0 _, / __ 

Pl anform 

Wetted 

Base s___6 -.­' 
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MODEL COMPONENT: " w - \A 

GENERAL DESCRIPTION: cx,/S?;F" _e.'te'- 4 - _ S-c J/s 

DRAWING NUMBER: 5 / LY/VO/O_ 

DIMENSIONS: FULL-SCALE MODEL SCALE
 

TOTAL DATA
 

Area j46 
Planform g__. c, gz 
.Wetted ,.p.o 4> 

Span (equivalent) Pr ea 0 ',C 
Aspect,Ratio 7.. cc? 
Rate of Taper.6Ceg )-- .6" O.-2­96 _ 
Taper Ratio a.S 
Diehedral Angle, degrees V.0 
Incidence Angle, degrees VI.o-__o 
Aerodynamic Twist, degrees o -c 
Toe-In-Angle -- --. 
Cant Angle -- _ ­
-Sweep Back Angles, degrees 

Leading Edge /Z./ 0-, 
Trailing Edge - 4.1 - ,_0/ 
0.25 Element Line _ .___ z,:aor 

Chords: ,wteges-

Root (Wing Sta. 0.0) 
 -

Tip, (equivalent) 6A__ ___
MAC /z.
Fus. Sta. of .25 MAC ztf__ 7"
 

-7W.P. of .25 MAC -

B.L. of .25 MAC 

Airfoil Section 
Root ________/_ _ 0 __Z _ _/ 

Tip AI)b/ OO-O% ' cow ,
 
EXPOSED DATA
 

Area1 F- - ,,
 
Span, (equivalent) r= r
 
Aspect Ratio 6,01/. 6.
 
Taper Ratio e%
 
Chords ,ptt'C 

Root ___ ,___-._-
Tip 
MAC 
Fus. Sta. of .25 MAC . 7$1..13, /xI Z 
W.P. of .25 MAC 7 p ,Io 
BL. of .25 MAC ­

10 



MODEL COMPONENT: _ 77 4 - 7.,Z- - I3 

GENERAL DESCRIPTION: 64l/&?-C 5 -a- ft sc er-k S-C 

DRAWING NUMBER: 	 CGC 3 ?/o00. a 

DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 

- DATA
 

Area 142' 

Planform 3 41v4fO __, _ 

Wetted _ 

Span (equivalent) 1H 	 ., c'-c 9__," __,


Aspect Ratio 	 3,!9,4-
Rate of Taper 	 I-st­

.7
Taper Ratio 	 L0 I 
Diehedral Angle, degrees 49.0 40o0 
Incidence Angle, degrees 04 00 
Aerodynamic Twist, degrees .00 '9,0 
Toe-In Angle _ --.-
Cant Angle __--

Sweep Back Angles, degrees 
Leading Edge 	 4 -._0 


Trailing Edge 	 __-o /____ , 
0.25 Element Line
 

Chords: 1W 
Root (Wing Sta. 0.0) _-___".__ ,-is 
Tip, (equivalent) 12.0 , -2 
MAC, inches 4,, 
Fus. Sta. of .25 MAC Z3 cP ­

e 	 r9g-. of .25 MAC 33%Z3 , -
Airfoil Section 

Root A4 cA 69 -40-rg-
Tip cA_ a0(0/--6 - e 



MODEL COMPONENT: I/e:2eF3cV-raL TA'lJ .dr t-'f-k A 

5GENERAL DESCRIPTION: /P/ t r I S/ F'.zjw 6-" 

DRAWING NUMBER: 

DIMENSIONS: I FULL-SCALE MODEL SCALE 

TOTAL DATA 

Area IAI 
Planform _623€, _____, 

Wetted - : 
Span (equivalent) L_13 9 
Aspect Ratio i_ ­___ _._ 

Rate of Taper 
Taper Ratio 

_ 

- .); 
_. 

3-3 
Diehedral Angle, degrees 
Incidence Angle, degrees 

0 C. 
C 

. 00 
C0. 0 

Aerodynamic Twist, degrees .V 0. o 
Toe-In Angle _ 

Cant-Angle - _,_­

.Sweep Back Angles, degrees 
Leading Edge /09 /0.2 
Trailing.Edge'"& /0 
0.25 Element Line '',-

Chords: /Af 
Root (Wing Sta. 0.0) 140./ -3 3 o4-
Tip, (equivalent) _5_,_- 1. 0 73 
MAC, inches 2.1'3',';1 

- t 
Fus. Sta. of .25 MAC 

1rA ttP. of .25 MAC 
= 

I 
&gc_?4.r, 

I-
Airfoil Section 

Root NACN COz1 - 4 -,2 - 6,9-
Tip . 44 006z- 64 .e __z-6 
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-TABLE I. HORIZONUAL STAIL PLANFORM CHARACTERISTICS
 

LEADING TRAILING QUARTER CENTER­

*L EDGE EDGE CHORD ROOT - TIP -L.INE 
AREA ASPECT RATIO SPAN TAPER RATIO SWEEP SWEEP SWEEP CHORD CHORD CHORD 

(ft2 ) (ft) 

THEO EXP THEO EXP THEO EXM THEO EKEP (DEG) (DEG) (DEG) (FT) (FT) (FT) 

21A 565.5 300 2.65 1.0 38.70 12.25 .388 .5 15 -21.74 5.78 16.33 8.17 21.06 

22A 511.7 300 3.82 1.5 44.20 15.00 .404 .5 15 -10.01 8.91 13.33 6.67 16.99 

23A 494.5 300 4.39 1.75 46.60 16.20 .410 .5 15 - 6.45 9.80 12.34 6.17 15.05 

24A 480.8 300 4.96 2.0 48.84 17.32 .415 .5 15 - 3.74 10.46 11.55 5.77 13.91 

25A 469.5 300 5.53 2.25 50.94 18.37 .419 .5 15 - 1.62 10.97 10.89 5.44 12.99 

26A 460.1 300 6.09 2.5 52.93 19.37 .423 .5 15 0.07 11.38 10.33 5.16 12.22 

27A 445.1 300 7.20 3.0 56.63 21.213 .428 .5 15 2.62 11.99 9.43 4.71 11.01 

28A 433.6 300 8.31 3.5 60.03 22.91 .433 .5 15 4.43 12.43 8.73 4.36 10.08 

29A 242.3 300 9.41 4.0 63.19 24.50 .437 .5 15 5.78 12.75 8.17 4.08 9.35 

30A 480.8 300 4.96 2.0 48.84 17.32 .415 .5 0 -18.44 -4.76 11.55 5.77 13.91 

31A 480.8 300 4.96 2.0 48.84 17.32 .415 .5 30 13.71 26.29 11.55 5.77 13.91 

32A 480.8 300 4.96 2.0 48.84 17.32 .415 .5 45 33,.69 42.51 11.55 5.77 13.91 

f4 A 480.8 300 4.96 2.0 48.84 17.32 .415 .5 60 54.44 58.76 11.55 5.77 13.91 

4A 596.4 300 4.00 2.0 48.84 17.32 0 0 15 -36.21 1.03 17.32 0 24.42 

35A 527.0 300 4.53 2.0 48.84 17.32 .191 .25 15 -18.37 6.73 13.86 3.46 18.11 

36A 447.7 300 5.33 2.0 48.84 17.32 .600 .75 15 7.13 13.07 9.90 7.42 10.91 

37A 423.0 300 5.64 2.0 48.84 17.32 1.00 1.0 15 15.00 15.00 8.66 8.66 8.66 



TABLE I. - CONCLUDED
 

LEADING TAILING QUARTER CENTER-
TAIL EDGE EDGE CHORD ROOT TIP LINE 
NO. AREA ASPECT RATIO SPAN TAPER RATIO SWEEP SWEEP SWEEP CHORD CHORD CHORD 

(ft2) (ft) 

THEO EXP -THEO EXP THEO EXP THEO "EXP (DEG) (DEG) (DEG) (FT) (FT) (FT) 

38A 211.5 100 5.53 2.0 34.20 10.00 .369 .5 15 - 3.74 10.46 6.67 3.33 9.03 

39A 350.7 200 5.15 2.0 42.48 14.14 .400 .5 15 - 3.74 10.46 9.43 4.71 11.80 

40A 606.1 400 4.85 2.0 54.20-- 20.00 .425 .5 15 - 3.74 10.46 13.33 6.67 15.70 

41A 728.5 500 4.77 2.0 58.92 22.36 .431' .5 15 - 3.74 10.46 14.91 7.45 17.27 

42A 445.1 262.5 4.88 2.0. 46.60 16.20 .335 .42 10.2 -12.87 4.45 11.41 4.79 14.31 

24B 530.5 300 5.16 2.0 52.34 17.32 .398 .5 15 - 3.74 10.46 11.55 5.77 14.50 

-- 6-C 390745 334.22 4.70- - 42.73 - .352 - 10.2 -12.90 - 5.84 - 4.75 13.50-­' 

21C 641.3 So 2.78 1.0 42.20 12,25 .367 .5 15 -21.74 5.78 16.33 8.17 22.23 

22C 570.8 300 3.99 1.5 47.7 15.00 .386 .5 15 -10.01 8.91 13.33 6.67 17.27 

24C - 530.5 300 5.16 2,0 52.34 17.32 .398 .5 ' 15 - 3.74 10.46 11.55 5.77 14.50 

26C 503.7 300 6.32 2.5 56.43 19.37 .407 .5 15 0.07 11.38 10.33 5.16 12.69 

27C 484.3 300 7.47 3.0 60.13 21.21 .414 .5 15 2.62 11.99 9.43 4.71 11.40 

29C 457.6 300 9.72 4.0 66.69 24.50 .423 .5 15 5.78 12.75 8.17 4.08 9.64 

-389C-- 244:1 100 5.82 2.0 37.70 10.00 .347 .5 15 - 3.74 10.46 6.67 3.33 9.62 

39C 393.0 200 5.38 2.0 46.00 14.14 .381 .5 15 - 3.74 10.46 9.43 4.71 12.38 

40C 662.1 400 5.03 2.0 57.70 20.00 .409 .5 15 - 3.74 10.46 13.33 6.67 16.28 

41C 790.0 500 4.93 2.0 62.42 22.36 .417 .5 15 - 3.74 10.46 14.91 7.45 17.86 

43C 390.45 334.22 4.70 - 42.75 - .352 - 10.2 -12.90 5.84 - 4.75 13.50 

44C 327.8 271.06 5.58 - 42.75 - .352. - 10.2 -12.90 5.84 - 4.75 13.50 

45C 385.0 241.26 4.74 - 42.75 - .352 - 10.2 -12.90 5.84 - 4.75 13.50 
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NOMENCLATURE 

SADSAC 
SYMBOL SYMBOL DEFINITION 

Ab base area; m2 , ft2 , in2 

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

AR ASPECT aspect ratio, b2/S 

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

c wing chord; m, ft, in 

c wing mean aerodynamic chord or referehce 
chord; m, ft, in (see r or refl)

ref 

c. g. center of gravity 

C.P. center of pressure 

CA CA axial force coefficient, FA/qSref 

CAb CAB base axial force coefficient, (p -pb/q 
S(Ab/Sref) 

CA 
Af 

CAF forebody axial force coefficient, A - CA 
b 

CD CDTOTL drag force coefficient in the wind axis 
system, F /q

D 
S -
ref 

18
 



NOMENCLATURE (continued) 

SADSAC 
SYMBOL SYMBOL 

C, CD 


CL CL 


C CBL 


Ci, s CSL 


C1, w CWL 


C CLM 

m 

Cm's CLM 

C CPM-m,w 


CN CN 


19
 

DEFINITION 

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

lift force coefficient (stability or wind axis) 
FL/q Sref 

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

rolling moment coefficient in the stability 
axis system, Mx, s/q Sref b 

rolling moment coefficient in the wind axis 
system, M /q S b x,w ref 

pitching moment coefficient in the body axis
system, M/q S eI ref 

pitching moment coefficient in the stability
axis system, C MS= C I 

pitching moment coefficient in the wind axis
system, Myw /q Sref jref 

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



NOMENCLATURE (continued) 

SADSAC 

,SYMBOL SYMBOL 	 DEFINITION 

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

C CLN yawing moment coefficient in the stability
 
n,.s axis system, C = C
 

n, S n 

C CLN 	 yawing moment coefficient in the wind axis 
n, w 	 system, 'M w/q Sre, f b 

Cp CP pressure coefficient, (ppco)/q
 

p
 

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

C CC 	 side force coefficient (wind axis system ,
SF/q Sref 

axial force; N, lbFA 

ED 	 drag force in wind axis system; N, lb 

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

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

FN 	 normal force; -N, lb 

20
 



NOMENCLATURE (continued) 

SADSAC
 
SYMBOL SYMBOL 

Fy 


N/A 

1ref REFL 

L/D L/D 


L/D CL/CD 

M MACH 

MRP MRP 

XMRP 

YMRP 

ZMRP 

M 
x 

M 
x,s 


DEFINITION 

.side force; N, lb 

normal to axial force ratio 

reference length; m, ft, in (see c) 

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

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

Mach number 

abbreviation for moment reference point 

abbreviation for moment reference point 
on x-axis 

abbreviation for 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 

21
 



NOMENCLATURE (continued) 

SYMBOL 
SADSAC 
SYMBOL DEFINITION 

M
X)w 

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

M ypitching 

M 

M 
z 

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 yawing moment in the wind axis system;

N-m, ft-lb 

p 

P 

q 

RN/L 

S 

Sref 

Q(PSI) 
Q(PSF) 

RN/L 

REFS 

static pressure; N/m 2 ; psi 

total pressure; N/m 2 ; psi 

dynamic pressure; N/m 2 , psi, psf 

Reynold's number per unit length; millio4/ft. 

wing area; m2 , ft2 

reference area; m2 , ft2 

T 

V 

temperature; 0K, °C, OR, OF 

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

22
 



NOMENCLATURE (continued) 

SYMBOL 
SADSAC 
SYMBOL DEFINITION 

iT tail incidence positive when trailing edge
down, deg 

V€ velocity 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 

7y 

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

ratio of specific heats 

r DIHDRL wing dihedral angle; deg 

6control 

AILRON 
ELEVTR 
RUDDER 
FLAP 
TAB 

surface deflection angle; deg 
positive deflections are: 

aileron - left aileron trailing edge down 
elevator - trailing edge down 
rudder - trailing edge to the left 
flap - trailing edge down 
tab - trailing edge down with respect 

to control surface 

air density; K/m3, slugs/ft 3 
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NOMENCLATURE (continued) 

SYMBOL 
SADSAC 
SYMBOL DEFINITION 

0 pitch angle, angle of rotation about the body 
Y-axis, positive when the. positive Z-axis is 
rotated toward the positiv, X-axis; deg 

4, PHI roll angle, angle of rotation about the body X­
axis, positive when the positive Y-nxis is 
rotated toward the positive Z--axis; deg i 

4' PSI yaw angle, angle of rotation about the body 
Z-axis, positive when the posilive X-axis is 
rotated toward the positive Y-axis: deg 
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NOMENCLATURE (continued) 

SUBSCRIPTS DEFINITION 

a aileron 

b base 

c canard 

e elevator or elevon 

f flap 

r rudder or ruddervator 

s stability axis system 

t tail, or total conditions 

w wind axis system 

ref reference conditions 

25
 



ADDITIONS TO NOMBCLATTRE
 

SADSAC 
SYMOL SYMBOL DEGINITION 

TAPER Taper Ratio of Horizontal Tail, Ct/Cv 

it INCID Horizontal Tail Incidence Angle 

VERPOS Vertical Location of Tail 



FIGURES
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DATA DISPLAY INDEX
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
 
i)EPENDENT VARIABLE VS INDEPENDENT VARIABLEF MULTIPLE DATASETS
 

DATASETS PLOTTED;
 
________ ~RG2ll RG OD _ __ _ _ _ _ _ _ _ _ _ _-


DEPENDENT . iNPgPEPN.ENI P.LOT PAGE
 
BEGINNING / ENDING
VARIABLE VARIABLE 


CN ALPHA I I 

______. __ ~ ALEA- ._---..-- Z ........ 

CLM ALPHA 3 3
 

COMPARISON oF FLAT PLATE TO AIRFOIL
 
DEPENDENT_ VARIABLE VS INDEPENDENT VARIABL , MULTIPLE DATASETS
 

DATASETS PLOTTED: 
__-R&2Z.D2- -- .G2Ofl&,___-Ri200f ... zL a _ 

OEPENDENT INDEPENDpNT _ _,,, .yAG _ 

VARIABLE VARIA6LE BEGINNING / ENDING 

CN ALPHA ' I
 
CA ALPHA _ S
 

CLM ALPHA 6
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ASPECT RATI EFFECTS AT 41D-,TAIL POSITION
 
OEPENUENT VARIABLE VS INDEPENDENT VARIABLE,. MULTIPLE DATASETS
 

DATASETS PLOTTED:
 
-------------..... R-G203 R.G2O I8t RGi2009 


...p.EPENDENT _ 

VARIABLE 


CN 

CA 
CLM 


DATASETS PLOTTED:
 

--DEP ENDENT,. 

VARIABLE 


CN 

CA 
CLM 

J4DEPENDENT 
VARIABLE 


ALPHA-' 
ALPHA 
ALPHA 


IIDEPENDENT 

VARIABLE 


ALPHA 

A-PHiA 
ALP14A 

Mg....2007 RG2O j.D0 RGZO.II 

.. .. PLQT PAGE 

BEGINNING /.ENDING 

7 7 
- 8 a 

9 9
 

PLOT PACE
 
BEGINNING / ENDING
 

10 [i0
 
I 

12 12 

EFFECTS OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
 
.)EPENDENT V.ARIABL8.E VS INDEPENDENT YARIAbLE, MULTIPLE DATASETS 

DATASETS PLOTTED: 
-GZU16 RG200 Rq2OI7 RS;ZU 1 R4 2oI9 

______N___N____._ 

VARIABLE 
Ta_4LE DEPENNEI4Ur "LOT 

VARIABLE BEGINNING 
PN 
/ ENDING 

CN ALPHA 13 13 

CA ALPHA IA Ii 

3T­



EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP,AT MID-TAIL POSITION
 
£EPENENT VARIABLE VS INDEPENDENT VARIABLE# MULTIPLE DATASETS
 

... .... . ...DA ASE POTTED_- ---------- . .... .. 

RG2OI5 RG2O07 RG2020 NG2021 RG2O22
 

DEPENDENT INDEPE1IDENT PLOT PAGE
 
i BJ1V VAR AIULF RFGINN N__4_"UIJjG__. 

CN ALPHA 16 16 
CA ALPHA 17 17
 

...... ..... . CL-m- - ---- - ALPHA- ..... . 1-8 i8
 

TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POsITION 
OEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS 

0ATAS- PISELOTTED! 

RG20214 RG2025 RG2 007 RG2026 RG2027
 

DEPENDENT INDEPENDENT PLOT PAGE 
VARIABLE -VARIABLE --- BEGINNING/ ENDIlIG­

__C --- L-A 
 _ .- 1. 
CA ALPHA ;4 2u 
CL_ -- ALPHA 21 21 

AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
JEPENt'EiNT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS
 

...... A LOT TED -...
L5E_T5 . 

RG2028 RG2029 RGZo07 RG2030 RG2031 

DEPENDENT INDEPENENT PLOT PAGE
 
VARIABLE V.ARIA6LE 1BEGINNING / ENUING 

CN - . ALPHA 22 22
 
CA ALPHA 23 23
 

24 .. 
 2q
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EFFECT OF VERTICAL POSITION OF THE TAIL
 
DEPNDENT.VARIABLS INDEPNNT_ VA BL±
Y.MULJIPLE DATASETS 

.... ---.. IoOt.P _g D. -----------------...- - - - - --... .. .. .. 

RGZOO7 RG2033 R2Z03i 

DEPENDENT . NDEPENDENT PLOT PAGE 
VARIASiL VARIAB1E RE .iJl.R_.Da 

CN -- ALPHA 25 25 
CA ALPHA 26 26 

CLM ALPHA 27 27 

AREA EFFECT AT.THE LOW POSITION
 
OEPENUENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS
 

DATASETS PLOTTED:
 
.. ........ R2 , RG20 . 37. R 2 3. . RGZU3S 

-- - RGZJ~i GZDW3&- RG2fl34 GOZ fiZa 

DEPENOLNT INDEPENDENT pL.OT PAGE
 
VARIABLE VARIABLE BEGINNING / ENDING
 

CN ALPHA 28 28 
CA ALPHA 9 29 
CLM ALPHA 30 30
 

EFFEcT OF MkSPECT RATIO WITH TAIL IN LOW POSITION 
DEPENDENT VARIAdLE VS.INDEPENDENT VARIABLE) MULTIPLE DATASETS 

DATASETS PLOTTED: 
RcZ213-9 RGta70314 11 R24 aa-_ljZ.4~qR G?~f 1 

.DE PENDENT. I.DEpEjNUEN.T ...... PLOT.PAGE 
VARIABLE VARIABLE BEGINNING / ENOINb 

CN ALPHA 31 
 31
 
CA. Al PitA-, --- A_2.
 
CLM ALPHA 33 33
 



NOMINAL 	 TAiL AT MI-POSITION
 
DEPENDENT VARIABLE VS INDEPENDENT VARIABLE
 

DATAsETS DEPENDENT------D EPENDENT - PLOT PAGE " -

PLOTTED VARIABi E VARTABLF BEGINNING /L DfJiJ_ 

CN LgHALP 3 1q 
RG2023 CA ALPHA 35 35 

.... 2 .ALPRA---------HA .36 

EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
 
PEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS
 

DATASETS PLOTTED:
 

8G201 RG2006
 

S .- DRPEtDENT NDEPENOENL.... PLOT.PAGE 
VARIABLE VARIABLE BEGINNING / ENDING 

CL ALPHA 37 37 
E___--____ ALIHA 18 .fli3_ 

L/D ALPHA 39 39 
CY .. ALPHA - -O '0 
CSL ALPHA I '41 

COM4P~rdISO J ()F FLAT PLATE TO AIRFOIL -­

JEPENOENL.VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS 

DATASETS PLOTTED: 
£G2nfl2 ._ nni RG2pop4 8nng ....... 

DEPENDENT INDEPENDENT PLOT PAGE
 

VARIABLE VARIABLE BEGINNING / ENDING
 

CL ALPHA 	 '2 42
 
£ .... AKL1 IA ... .. . . ..- _.. .. -. -- -- -

L/D ALPH,A 4q 44 
CY ALPHA - 45 
CSL ALPHA 46 46 

4o
 



-----

ASPECT RATIc EFFECTS AT ?MID-TAIL POSITION
 
UEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS
 

DATASETS PLOTTED:
 
A G2 ( A2 gC.2flflR RG2pQ SSC2f1---aS2fl4J-3AA2,aIJ4 

QE_ JNPEPE
. .. hDENT._ ENT -..... PI.QT. PAGE -.VARIABLE VARIAILE BEGINNING EENDING
 

CL ALPHA 47 47 
CD A[ PI.t . H__A_-

L/D ALPHA q9 Si9 

CY... .. .. ALPHA 50 5 
CSL ALPHA S .51
 

DATASErS PLOTTED: 

G211307 AG2fllD RG2 n AG7QiI2 aS 4iwi2!M% ­_ 


.DEPENDENT .... 10 EIE!4QEN T - .. P _T. A(-. 

VARIABLE VARIA.LE BEGINNING / ENDING 

CL ALPHA 52 52
 

CO AL PiiA A q..$ 

L/D ALPHA 59 54
 

C-Y.. .-- b_._u. . .,
ALP'HA.. ... 


CSL ALPHA 56 56
 

EFFECTS QF TAIL I:XCIENCE ANGLE AT MID-TAIL POSITION
 
DEPENOENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS
 

DATASETS PLOTTED:.
 

R'3201l6 ACe 017 R(;017 RG2Oia B4OZQ95 

_D-PENIDNT_ LbDEPEJ4EN.T- -PLOT P.A.kE 
VARIABLE VARIABLE BEGINNING / ENDING
 

CL ALPHA 57 57
 

L/D ALPHA 59 59 
CY ALPHA 60 60 
CSL ALPHA 61 61 
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EFFECT OF HORIZONTAL TAIL_LEADING EDGE SWEE-P-AT MID-TAIL POSITION
 
DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS
 

DATASETS PLOTTED:
 
__________ It;OO R"'p2n7 Mfrfljj R 6 2 2-t ­

... . .. ?PENENT iNOlEADENg PLUT PAGE..T. 
VARIABLE VARIABLE BEGINNING / ENDING 

CL ALPHA 62 62
 
______- ~ ~ Ca~ A41 ~ A - A - ---- 6Ai------- _6--_---------


L/D ALPHA 6q 64
 
... . . ­ ... .-.. .CY -ALPHA 6S 65
 

CSL ALPHA 66 66
 

-- TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION 
UEPENDENT VARIABLE VS INDEPENOENT.VARIABL~t MULTIPLE DATASETS 

DATASETS PLOTTED: 

RC~n4R 202 AruQ7 RG-2026 SG2i1aL 

...- ..- EPENDENT - LN EPEtJ TENT.. pLDT PAGE 

VARIABLE VARIABLE BEGINNING / ENDING 

CL ALPHA 67 67
 
14 A-Ci)-a- ---- ALP -4----6& A -.-- -

L/D ALPHA 69 69
 
*Y ALPHA . ..-. 70 7U
 

CSL ALPHA 71 71
 

AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
DEPENDENT VARIABLE VS INDEPENDENT VARIABLEP MULTIPLE DATASETS
 

DATASETS PLOTTED;
 

DEP.E N&EN T ----- LAiPEW2EN~T . PtL91hRA -- ------ ._ 

VARIABLE VARIABLE BEGINNING / ENDING
 

CL ALPHA 72 72
 
rl) A L Hl -ptA 

L/O ALPHA iq 74
 
-- CY- ALPHA 75 75
 

CSL ALPHA 76 76
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EFFEuT OF VPTICAL POSITIQN OF THE TAIL
 
DEPENDENT VARIABLE vS INDEPENDENT VARIABLE. MULTIPLE DATASETS-


DATASETS PLOTTED:
 
BG2un7 RGjZOnt3 _,_G 
 _2
 

.. . .. ..... . .DEPENPENT INDEPENDENT pLOT PAGE 
VARIABLE VARIABLE BEGINNING / ENDING 

CL ALPHA 77 77
 
CD AtPHA- a -7.A2-, 
L/D ALPHA 79 79 
CY . - ALPHA 80o. s 
CSL ALPHA 81 81
 

AREA EFFECT AT THE LOW POSITION
 
UEPEFJDENT VARIABLE VSINDEPENDENT VARIABLE, MULTIPLE DATASETS
 

CATASETS PLOTTED: 
gA
pGZDfl 3 ThG2 fl 7 B_.2__3 

DEPENDENT .14 PErPENI .. PLOT PAGE. ....
 
VARIABLE VARIABLE BEGINNING/ ENDING
 

CL ALPHA 82 82 

L/D ALPHA 84 8 
CY ALPHA 85 85 
CSL ALPHA 86 86 

EFFECT OF ASPECT RATIO W.ITH TAIL IN LOW POSITION 
JEPFNDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS 

DATASETS PLOTTED:
 
83G203 Y G2034 RG21-qO flG71341 rsijg ___~jjqj _ 

..... ... .. DEPENPENT. NDpEPEbJDENT. PLOT PAGE
 
VARIABLE VARIABLE BEGINNING I ENDING
 

CL ALPHA 87 87
 

L/D ALPHA 89 ay 
CY ALPHA 90 90 
CSL ALPHA 91 91 
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NOMInAL 	TAIL AT MID-POSITION 
OEPN!DENT VARIABLE VS INDEPENDENT V IABLL 

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
 
PLOTTED VARIABLE VARIAULF BEGINNING END _.______
 

..HA... . . .. ..-.92 ..- . 92 . . .... 
BG2023 CD ALPHA 93 93 

.52-023 - L/Q .- --ALPHA -9.. . 9 .4 
8G2Z23 CY ALPHA 95 95 
B62023 CSL AaLj.i 96 . s. .6__ 

EFfI T OF._AufLE OF ATTACK ..9N I.A LLESS.BODY 
DEPENDENT VARIABLE VS DEPENDENT VARIABLEt MULTIPLE'DATASETS
 

DATASETS PLOTTED:
 

BG2fll RG2nfOA
 

DEPENDENt D-!ENDEN T AG --

VARIABLE VARIABLE BEGINNING / ENDING 

CL CLM 97 97 

___PO 


CbmPRISON OF FLAT PLATE TO AIRFOIL
 
DEPENDENT VABIABLEVS..PNDENT ARIA.LE# MuLTIPLE DATASETS 

DATASETS PLOTTED: 

....... - G20 - za.s..­a-G.Z02 . 3. BGZaOS 

... MAEPERlENT -- friPENbKNr--------PLOP E-
VARIABLE VARIABLE BEGINNING / ENDING 

CL CLM 98 98 
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ASPECI RATIG EFFECTS ATML.-TAIL POSITIQN.
 
JEPFN)DENT VARIABLE VS DEPENDENT VARIABLEP MULTIPLE DATASETS
 

. . DATASETS PLOTTED: 

8-6... . . - -E2l - 8G2ul.l ­2032 6200-8- BG2oa9-. l7.. -S 20I- .


DEPENDENT DEPEt4T_____N__ pLOT PAb..___ 
VARIABLE VARIABLE SEGINNING / ENUING 

CL CLM 99 99
 

DATASETS PLOTTED: 

BG2sln7 AG2nl Bg1t BBG ng1t ._IaZI 4 ci2ii 1 .. 

GE
 

VARIABLE VARIABLE BEGINNING / ENDING
 
DE.PENDEND-FT ... .PENUET pLOT PAE . 

CL CLM 100 jau
 

EFFECTS OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
 
EPFMENI vARABL 9t% gPEDpEENT VR BLEt fAULTIPLE. DATASETS 

DATASETS PLOTTED:
 
66ZOL& BG2fUA_- B(iZO.i7 __ZOS RG2019 

-------. EENj PENVENT PLOT PAGE 

VARIABLE vARIAB3LE BEGINNING / ENDING 

CL CLM 101
 

EFFECT. OFHQlRIZONTAL.TAIL4jEAUU-G. EDGE $WjEtRE.AT MIDl-TAIL POSZITIOW-
DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS
 

.... DATASETS PLOTTED: 
. . Bfh 5 - -BG20OL. - 1G202-O ---BO2t BGZ022 

DEPENDENT DEPENDENT _ PA__.

VARIABLE VARIABLE BEGINNING / ENDING
 

CL CLM 102 102
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
DEPEJDENT VARIABLE VS $EPENDENT VARI&BLEs MULTIPLE DATASETS 

DATASETS PLOTTED:
 
Fi 1214 BG2fl2S Ri2pp7 EJ202A RI2O7 

___lNT-........---J_?ENDJ~C 
 _PLOLE_ 
 -E.._
 

VARIABLE VARIABLE BEGINNING / ENDING
 

CL CLM 103 U
 

AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
OEPENOENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS
 

DATASETS PLOTTED:
 

.....-Ba4z2-2-. &Q2O2R- &G2o7- -- A..G2030-.. 4034 

.. .. . . . - -lEPENDENT - .DEP ENDEN _T P-O -PAGE. 

VARIABLE VARIABLE BEGINNING / ENDING
 

CL CLM ib, t1q
 

EFFECT OF VERTICAL POSITION-OFtHE TAIL 
DEPENDENT-VA IABLE VS DEPENQENT VARIABLE, MULTIPLE DATASETS 

DATASETS PLOTTED,:
 
-.- G20g 7..-----P ... . .. -. . - ... . "3---- - --... . 

DEPFNFwNT nEPENrET 
 ELnT PAGF
 
VARIABLE VARIABLE BEGINNING / ENDING
 

CL CLM 105 105
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AREA EFFECT AT ThE LOw POSITION
 
-DEPENDENT VARIABLE VS DEPENDENT VARIABLE. MULTIPLE DATASETS 


DATASETS PLOTTED:
 

Rrfl D , acgA 	 2" 2njR 

. ... ..... ..EENDENT . .. PENDENT .. LOT PAGE .... 

VARIABLE VARIABLE BEG[NNIN6 / ENDING 

CL CLm 	 106 106
 

EFrECT OF ASPECT RATIO WITH TAIL IN COW POSITION
 

DEPENDENT VARIABLE VS DEPENDENT VARAILEt MULTIPLE DATASETS
 

DATASETS PLOTTED;
 
.GZO AL4- G2 .... 0M _ 2IQ2' - 3G2 04 


. .- - B_GZ 03 -. .. . . oq . 

. - PLOT 	pA-iE.......
- DEP.ENE-NT-.-----. EF.ENDENT 
BEINNING //ENDING
VARIABLE
VARIABLE 


107 	 107
CLM
CL 


NOIAINAL 	TAIL ATMID-POSHION
 
aEPENDENT VARIABLE VS DEPENDENT VARIABLE
 

DATASETS DEPENDENT DEPENDENT pLOT PAGE
 

V AR ARI 14EiI FNPi flTr.Fl VARIAQIE 

. . Q2B - CL - . .. CLN . .DS 	 108 
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* A tabulated data listing, consisting of all aero data sets, both original
 
and those created in arriving at the plotted material to be presented subse­
quently, is available as an addendum to this report. The tabular listing is
 
made up in three sections:
 

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


i 
(b) 	an expanded list of all daza sets, containing the identifier,
 

the descriptor, the resident dependent variables, reference
 
data, parameters and respective values, and independent varia­
ble ranges.
 

(c) 	the full list of all data sets containing all resident or
 
selected aerodynamic coefficients of the data sets as well as
 
the above mentioned information.
 

The listing is currently sent on limited distribution to the following organ­
izations:
 

NASA AMES Mr. V. Stevens
 
NASA MSC Mr. Ray Nelson
 

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

Albert D.. Martin
 
Department 2780
 
Chrysler Corporation Space Division
 
New Orleans, Ia. 70129
 

(5o4) 255-2304
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
 

0.9 

0.6 

u-0 . 

-0.4 

-0.3 - -
ANL OK
 

Lii0.3 

Lj.j -0.2-.8 - - 42 4 5 6 

0D.4 ____ 

0.000 YSR 


- .A - -o - -4 -3 -t -1 0 1 2 3 4 5 6 1 0 

ANGLE OF ATTACK. ALPHA. DEGREES
 
CATA fli SYMBL C0C49b9(fAT c CESCRZFT a OETA REFCRENC ZNFOR$ATION 
csoGo2i01 " NBHC LER 39 5-5 ORBITER BIflVS 0.000 REFS 0.3200 SO FT 
CR0200Gi LAISC 5CR 39 5-5 ORBITER BIWlYS 0.030 REEL 0.2300 FT 

RErB 1.0000 FT 
XNRP 15.5200 IN 
YHRP 0.0000 
ZMRF 2.4030 IN 

H H 0SCALE 1.8150 pCT 

PAGE 1 



EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
 
.12 1-r -,- -r-1-r-r -r--r-r-r -i -rrr- -'rl--r-r-r -rr,-rJ -,-,,-i rtr,- rr i 

.101-

U 

z 
.00 

.04 

_9_ _ . _ , _ 1. 2 3 4 5 0 7 S 
ANGLE OF ATTACK. ALPHA. DEGREES 

CATA SET SYhSB C Flf10tRATZ04 DESCRPTTCJ SETA REFERENCE INFORMATION
 
tRGZORII fl 149C SER 30 5-5 ORBITER BI VZ 0.000 REFS 0+3200 sQ PT
 
CAGZO6J $SC SER 39 S-S ORBITER 01W1V3 0.000 REFL 0.2500 FT
 

REFO ±,SOOC FT 
XNRP 15.5200 IN 
YHRP 0.0000 
ZNRF 2.4000 IN 

AH DSCALE i.875C PCT 

PAGE 2 



EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY 

.7 -­

.0-j/ 

LU U_ .1 

. -V 

u 

I -. 

tU. 

U-­

3 

-

.-a -1 L -5 -4 -3 -2 -1 a0 1 2 a 

ANGLE OF AT.ACK. ALPHA, DEGREES 

aATA SET SYNBOI CO;fJ0URAiION CE$CRIFTION PETA 

R za"1) C) MC SER 39 55 CRUITER 111WV3 0 cou 
MRZ006}1 LS SC SER 39 5:5 ORBITER a.WIV3 0:000 

*/l: 

4 5 6 f 

REFERENCE INFORMATION 

REFS 0.3200 SQ FT 
REFL 0.2300 F 
RfFo 1.500O FT 
,HRP l5. 20C IN 

ZMRP 2:1000 IN 
"$ALE 1.6750 FCT 
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COMPARISON OF FLAT PLATE TO AIRFOIL
 

1.0 ______ 

U 0.4 

LLo 0.3 
to 

It 

0F A L A
 

F 7 

-D_0 -3 3 _-4 -_-_o___ 4 5S. 20.0 .00RF 

ANGLE OF ATTACK. ALPHA. DEGREES
 
CATA SC? St)ISOL c FlrGtJRATIC4 crsCRIPTInt AREA ASPECT LSI4EP TAPER PAEEREFERENCE INFORMATIjN 
(R02002) 
(R220051 
(R22041 

IJO)[ 

USC 
JSC 
USC 
USC 

5CR 39 
SEIR39 
52R 30 
SE 30 

S-S ORSITER 
-5 ORBITER 

5-5 ORBITR 
S-5 ORBITER 

BhWIVSIIS 
8114LV3N43 
S1LfIV f4Z 
01141V3N44. 

334.220 
334.20 
271.080 
241.2G0 

2.000 
2.000 
2.000 
2.000 

10.20O 
10.200 
10.200 
10.200 

0.500 
0.500 
0.500 
0.500 

RCFS 
REFL 
REFB 
XNRp 
YMRP 

0.3200 
0.2300 
1.50W! 

18.5200 
0.0000 

30 FT 
Fr 

FT 
IN 

Z2P .4000 IN 
SCALE 1.8750 PCT 

H~tH 0.250 
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COMPARISON OF FLAF PLATE TO AIRFOIL
 

.10 

.09 - - - - - - - - - - - - - - ___ 

o9 
z 

n,0
 

.08 -- _____ 

w 

0 

L.0 

.01 

-8 -r -8 -5 -4 -3 -2 -1 0 1 z 3 4 5 6 7 

ANGLE OF ATTACK, ALPHA. DEGREES 
CATA SET SYHBCt CCWFIGURATICJ QESCR!PTICJ AREA ASPECT LSI4SEP TAPER REFERENCE INFORMATION 
(R02002) 
IRG2003) 
(R2O004) 

C 
LA
0 

MSC SER 39 5-5 COBITER BIWJV3Hf6 
MSC 5CR 39 S-5 OBITER BlIWV3N43 
MSC SER 39 5-5 ORBITER BlWlV3H44 

-334.220 

334.220 
271.060 

2.000 
2.000 
2.000 

lo.o0 
10.200 
10.200 

0.59U 
0.500 
0.50D 

REFS 
REFL 
REPO 

0.3200 
0.2300 
1.5000 

SQ FT 
FT 

FT 
RtO1 U MSC SER 39 5-5 ORBITER 8IWIV3H45 Z41.260 Z.000 10.200 0.509 XMRF 15.52zo IN 

YNRP 0.0[30 
ZfRP 2.4000 IN 

MACH 0.zbo SCALE 1.750 PC 
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COMPARISON OF FLAT PLATE TO AIRFOIL 

.6 - ___ ___ 

F­
z 

.37-

SI> 

LU 

LiJ 

i0 

L . 

-. I - - -_ -3 - - , 1 2 3 

ANGLE OF ATTACK. ALPHA. DEGREES 
CAAU STISYHVOL CONFIGURATI DESCRIPTION AREA ASPECT LS6EEF 
(RG20021 HSC SER 39 S:6 ORBITER SlWIV3HS "34XZ0 2.000 10.200 
CRG2003) HSC sea 39 S-5 ORBITER E WIV3HA3 334.220 2.000 10.200 
(a, 04zo, <> SC sR 39 S-' OR 01TCR BIWIV3H44 271.U0 2.000 10.200 
'.GZvv j L] .5c SER 39 5-1 ceTER BIWIV3H41 Z41.260 2.000 10.900 

MAH DZ0SCALE 

4 

TAPER 
a 500 
0.500 
0.500 
0.500 

5 

REFERENCE INFORMATION 
REFS 0.3200 SO FT 
REFL 0.2300 FT 
REFS 1.5000 FT 
XHRP 15o5zou IN 

ZHRP Z:4 000 I 
I.S750 PcT 

PAGE G 



ASPECT RATIO AT MID-TAIL POSITION
 

±1.0 - ­

0.7
 

0.8
 

0.5 -- -__ 

uj 0.j 

1-] 0.0 

-

___?___I-0.1 

-0.5
 

-7 -; -5 -4 -3 - -1 a 1 2 3 4 5 6 7 I 

ANGLE'OF ATTACK, ALPHA, DEGREES
 

BATA SET SYMBOL CFICURATIO DESCRIPTIO ASPECT L$LEF TAPER INCIo REFERENCE INFORMATION 
'.020g Q n sce 39 S-5 onTER BLIV3021 1.000 t5.000 .oo 0.000 RErs D.3200 $0 FT 
(RG20) L MSC SER 39 5-5 OBITER £1WIV3H2? 1.500 15.000 0.500 0.000 REFL 0.2300 FT 
(RG2O09) $ 5CR 39 BIWZV3H23 15.DO 0.000 1.5000MSC 5-5 ORSBTER 1.750 0.500 REPO FT 
IRGZ007) 4. HSC SR 39 S-5 CRBITER 01WIVSHZ4 2.000 15.D00 0.500 0.000 XMRP 15S52Dl IN 

13.OllM4SC 3CR 39 5-5 ORBITER 6LIV3HZ5 2.250 15.000 0.500 0.000 Y$RP 0.0000 
£92011 iMSC Sea 39 5-5 onvITER 011IV3H6 2.500 15.u00 0.500 0.000 ZMRP 2.4000 IN 

MlACH O.Z50 SCALE 1.0750 pCT
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ASPECT RATIO AT MID-TAIL POSITION
 

.I-


LLL 
u 

0 .06
 

Ixi 

0 
IL 

.07 .
 

. s -7 -6 -5 - - -2 a 1 2 3 4 5 6 7 6 

ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL CONFIGURATION ESCRIFTION ASPECT LSWEPF TAPER INCID REFERENCE INFORMATION 

IRIZ03Z I S R S-3 ORBITER UlWlVSHZI L.000 15.000 0.500 0.000 REFS 0.3200 SO FT2R20 .Scc =, 39: S-9ORITER 2 WIV3H22 1.500 15.000 01500' 0.000 REFL tl.2300 FT
 
cp zoo9) S H SC 5ER 39 S-3 CQSITE.1 BI V31423 1.750 15.000 0.500 0.000 REFS 1.5noo 
 FT
 
, R62007) M$C SER 39 S-5 ORBITER BlWIV3924 15.0002.000 0.500 0.000 XHRP 15.5200 IN
 
",2310 'sc SER 39 S-5 ORBTER BIWIV3025 2.250 
 15.000 0.500 0.000 YHRP 0.000D
1.12011 ) st SE9 39 $-6 ORBITER Bl~lV3926 2.560 16.0On 01500 0.000 ZMRP 2.AOOO 
 10
 

1.8750 PCT
MAH 090SCALE 
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ASPECT RATIO AT MID-TAIL POSITION
 

-'1 

Ua 

.4 

z 
2 . 

i--. 

'Ji 

'-I] 

ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOL CCOFYGURATICN VESCRIl'TICN ASPECT LSUEEP TAPER INIV REFERENCE INFORMATION 

ROZOS2}
IRazoas) 

Q 
a 

HSC SER 39 
H$¢ SEE 39 

S-S
S-5 

ORBITER
CRBITER 

BIWIV3021 
BtWIV3f42Z 

I OD 
1:5 00 

15.000 
15.D00 

0.500 
a.500 

0.000 
0.000 

REFS 
REFL 

0.3200 
U.2300 

SO FT 
FT 

CRIZ0091 
I RIZ.." 

c 
tMS.. 

E. 
E 

-
: 

S95 ORBITER 
5:5 ORITE 

SlWlV31IZ3 
51WIV3"04 

1.750 
9.Uop 

15,000 
15, OD 

0.500 
0.5DD 

0.000 
U.000 

REFS 
XHRP 

1.5 00 
15.5200 

FT 
IN 

1.120101Inazol I 9SrSC SER$£R 3939 S-5S-5 CQBITERC4181tER alW 14325St WIV3Hz6 
2.050
2.500 

15.0ca
Is,033 

0.500 
0.500 

0.000 
0.000 

YNRP 
ZMRP 

0.0000 
Z.4000 IN 

.. C" Q.Z a SCALE 1.8750 PCT 
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ASPECT RATIO AT MID-TAIL POSITION 

1.0- - - __ - __ - - __ -

0.8 

Z 0.4 ' 0 

Z 

I'-

Li. 

(.3 
t-.j n°$ - -

-k-0.1 /­

-0°4 

-0.5 -

-o, ' - - -5 -4 -;5 -2 -1 0 1 2 3 4 5 6 7 0 

ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SCT Sr';'1OL CODCfIGURAT1'.i DESC:RIPTION ASPECT L.SWE'IEP TAFER INCID REFERENCE. INFORNATLOH 
CflO7) 
CR0;2010) 
CRGZOIuI 
CR02012L 

0T X'SC 5CR 39 5-5 ORBSITER 51W1V3H24 
L HSC SEP 59 5-5 ORBITER 61W41V3825 
0, $SC SEP 39 S-S ORBITER 21U1V3N26 
. 45C SEP 39 5-5 ORBITER S1W:V3H7 

2.000 
2.250 
2.500 
3.000 

15.000 
15.000 
15.000 
15.000 

0.500 
0.500 
0.500 
G.500 

0.O00 
0.000 
0.000 
0.000 

REFS 
REFL 
nErd 
XNRP 

0.3200 
0.2300 
i.5U00 

15.52CEV 

SO FT 
FT 

FT 
IN 

CRO20IS) 
(*flOI'), [ 

MSC 
"Sc 

5CR 39 
5(R 39 

SS OROSIER 6IWI1V3$Z8 
S;-SORBITER OtIS:VS$29 

3.,500 
4.000 

15.0003 
15,.00 

0.500 
03.500 

0.00 
n.0O0 

y120: 
ZNRP 

0.0000 
2.4000 IN 

MACH" 0.250 
SCALE 1.0750 pCT-
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ASPECT RATIO AT MID-TAIL POSITION 

I-I 

.Ic. 

L.1 

Lii 

C.) 

LL. 

.02 

........ . ....I........... . . . . . . . . .. . . . . . .
 
-7A-7A-5 -4 --3 - 1 2 5 4 5 6 7 0
 

ANGLE OF ATTACK. ALPHA, DEGREES
 

DAA SET SYMBOL CONFIGURATIa' DESCR3PTION ASPECT LSV.SP TAPER INCID REFERENCE INFORMATION 

CR020011 
cRoZoIoO 

0 
2 

MSC SER 
S 0C SER 

59 5-5 
39 5-5 

ORBITER 
OR BITER 

81jIV5824 
B111V3H25 

2000 
2.250 

15.000 
15.000 

0.500 
0.500 

0.000 
0.000 

REF$ 
REFL 

0.3200 
0.2300 

SQ FT 
FT 

'pC20Ii) *450 SE. 39 
*5 C400121SEAN9 

5-5 ORS(TCR 
S-5 ORBITER 

t1VIV3M2 
BlVIV3H 7 

2.500 
3.000 

15.000 
L5.000 

0.500 
0.500 

0.000 
0.000 

REFB 
XHRP 

I.5000 
15.5200 

FT 
IN 

(ROZ013) 
'9C20IA) 

NBC SER 39 s-5 ORBITER 
uISC SER 30 S- ORBITER 

OIIJVSNZB 
StIV329 

3.500 
4.000 

15.000 
LS.000 

0.500 
0.500 

0.000 
0.000 

YHRP 
ZNRP 
SCALE 

.O0000 
2,4000 
1.8750 

IN 
FCT 

MACH 0.250 
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ASPECT RATIO AT MID-TAIL POSITION
 

.7 

.4 

u .3 

w 

a 

22
 

(L 

C--, 

w!It. .1 -5 -4 -3 -2 - a2 4 5 

ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SET Symsm C FJGURATICW GESCRI-TIC ASPECT LSWRF TAPER INCID REFERENCE INFORMATION 

1 ROZO973
IR1200) 

Q
LS 

MSC 
msc 

$R 39 -5 CROITER 
R 39 S-5 CROITER 

BIWIVZH24 
Blwlv3Hz5 

2.0O 
2.250 

o00j5u 
15.000 

a o 
0:500 

0.000 
0.000 

REFS 
REEL 

0.3200 
0o230o 

SQ FT 
FT 

1R120$11IRZ;) SC ER 39
'SC S.R '9 

S-5 ORBITER Bz iV3HZ6
5-5 ORaI TER BIW1V3H27 

2.600 
3.000 

15.o0D 
$5.000 

0.50D 
0.500 

0.000 
0.000 

REFS 
XmRF 

1.5000 
15.5200 

FT 
10 

1 .2013)Ifi ozo ) KSC SER 39 $-S ORSTER 61WIV3H26HSC SER 39 5-5 ORBITER Sj lV3H2S 
a.saa 
4.000 

i5.aou0 
15.000 

.500 
0.50110 

0.000 
.000D 

YHRp 
ZHRP 

D.DoDu 
2.4000 IN 

MACH 0.230 SCALE 1.5750 PCT 
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION 

0.8 ---­

S0.6 __ 

LLI 

U 

L 
LL
LL 

U 

0.4 

0.3 

I _o., - _ _ ___ __ _"_ 

-0.5 : 

Li0.6 -7 -5 -4 -3 -2 -1 1 2 3 

ANGLE OF ATTACK, ALPHA. DEGREES 
CATA SET SYMBOL CONFICURATION CESCRIrTION INCID ASPECT L.$6EP 

( 071 MmC Sep 39 5 ORB TER 8 WIV3HZ4 0,000 z,000 15.aoo 
1 120171 ms S$E5R39 S-6 ORBITER BIWIV3HZ4 Z.000 2.000 15.000 

(R E Sr$ $ 9 - TRBI34 4.000 2.000 LS*000 
1912V301 HSC SER ag S-5 ORBTER GlWlV3H24 6.000 2.000 6.000 

4 

TAPER 

0.500 
0.500 
0.500 
cau0 

5 6 7 

REFERENCE INFORMATION 

REFL V:2300 Fr 
REFS 1.5rou FT 
XMRP 15.5200 IN 
YHRP 0,.0000 
ZHRP 2:4000 INS0CALE 1 750 P T 

PAGE 13 
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION 

.11- - _ _ - - -- - - _ _ -_ _ 

*10 __ _ 

U 
I 

.Or 

S.05 

tIL .06 

U 

L_ 

.04 

0-0-

.02­

-o- -.­ __ __ -_o 

.03 

.02t 

0 7 65 .4 ..3 2 - 0 1 2 5 

ANGLE OF ATTACK, ALPHA. DEGREES 
CATA SET SYMBO. COFF1URAIHIVfESCR!FTIOH INCID ASPECT LSPECF 

(A021GJ0 MSC SC9 59 5-5 ORBITER BIWIV324 -2o000 2.000 15.000 
R.20071Li MSC SER 39 S-5 ORBITER 51WIV3H84 0.00o 2.000 15.000 

(RG2017. $SC SER 39 5-5 ORBITER BIWIV3HZ4 .00 Z.000 15.000 
cR02D1A) L 94C SE 59 5-5 ORBITER BIWIV3H24 A.010 2.000 15.000 
CRCZolg 1 M$S SR 59 -5 ORBITER S1W1V3H34 6.000 2.000 15.000 

MPCG 0.250 

4 

TAPER 
0.O00 
0.500 
0.500 
0.500 
0.500 

5 6 7 

REFERENCE INFORMATION 
REFS 0.3200 S0 FT 
REFL 0.2300 FT 
REFS 1.5000 FT 
XMRP 15.5200 IN 
YHRP 0.0000 
ZNRP -2.4000 IN 
SCALE 1.0750 PCT 
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
 

.7
 

-JJ
 
.4 

Ld 

to z' 

z 
z 
(0 

z 
m 

-­ 4 

-S -7 -o -5 -4 -3 2 -± 0 1 2 3 4 5 4 7 S 

ANGLE OF ATTACK, ALPHA. DEGREES 
CATA SET SYMBOL CO.rIGURATITO CESCRIPTION INCID ASPECT LSWEEP TAPER REFERENCE INFORMATION 

a02016) 
£RCZOVO? 

Q 
LA 

USC SR 39 
MSC SCR 39 

S-5 ORBITER 81WIV3124 
s-s R aITER 81WIV3H4 

-2.00 
0.000 

2.000 
2.000 

15.000 
15.000 

0.500 
0.500 

REFS 
RErI 

0.3200 
0.2300 

So FT 
FT 

iRG2017) MSC SER 59 S-5 ORBITER BWIV3$24 2.000 2.000 15.000 0.500 REFS 1.5DO FT 
CSZola, SCMac R 39 S-$ ORBITER BtIVIVH24 4.000 2.000 ,$.000 0.500 XMRF 15.5200 ZN 
IARazolg HSC SER 39 5-5 OlBITNER 814V3H24 6.000 Z.000 15.000 0.500 YhRF 0.0003 

ZNRF 2.40O0 IN 

MACH 0.25D SCAL 1.8750 PLT 

PAGE 15 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 

I
1. 0 

0.9 __ __ - - __ - - - - - - - - _ _ 

0.7 - 0 

z __ 

0.4 

LL 

0. 

-. 

S-0.1 

z7 

-o.,~ // L 

-8 -7 0 -5 -4 -3 -2 -1 0 i 2 5 4 5 6 7 a 

ANGLE OF ATTACK. ALPHA. DEGREES
 
CATA SET SYMBOL COHFIGURAT[ON DESCRIPTION LSWEEF ASFECT 7APER INCID REFERENCE INFORMATION 
(RGZOISj 0 145 59R 39 S6 ORBITER SIWIV3HNO 0.000 2.000 0.500 0.000 REFS D.52o $Q FT 
(RG2007) " 15.000 0.500 REFL FTHSC SER 39 S-s CRSITFR btlIV3H24 2.000 0.000 0.2300 

14O02", * 501 59 S-5 ORBITER BItiV3H3 30.000 Z.000 0.500 0.000 REFB i.*D00 FT.
 

MRGP0IiC$C 39 OQBITER 501WV3H32 45.000 2.000 0.500 0.000 XNRF 15.5200 IN
500 5-5 

R02z02 $50 5eR39 S-5 ORBITER 011wV3H33 60.000 2.000 0.500 0,000 Y$RF 0.0000
 

ZMRP 2.4000 IN
 
SCALE 1.8750 PCT
 

MACH 0.250 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
. . . . . -r-r-.. . . . . . .. r- . .. . . . . . r. . . . . . . . .1 1 . . . . . . .-.. . . . .. . . ,-. . . . . .. . . 

.11 - _ _ -- - . - _ _ - - _ _ 

-U] 
.08 

z 

L_ 

.06 

.05 

-8 -T - -5 -4 -$ -Z -1 0 1 2 3 4 5 6 7 8 

ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBOL CONFIOURATI OESCRI TION LSNEEP ASPECT TAPER INCID REFERENCE INFORMATION 

: z 151
(RGZOD7) 

12 HSL SER 39 s-
MSC SER 39 S-5 

LHUXTER 5lWIV3HJD 
ORBITER BtWlV3HZ4 

01090 
ilav0o 

Z.Vo 
2.000 

O. Uu 
0.000 

OUU 
D.OOO 

REFS 
REFL 

0.3zov 
0.2300 

SO FT 
FT 

IRIZO20J 
10.11. 
1.G0ozz 

M SC S - 9 S:5 ORBITFR &IWSVJH31 
.1H$C $R 9 S 5 ORBITER :,WlV3H5Z 
NBC SER 39 S-3 CeBITen BwlV3H33 

30.000 
45,000 
60,000 

Z.00O 
9.000 
2.000 

0.600 
0.500 
0.500 

0.000 
0.00D 
0.000 

REFE 
XMRP 
YMRF 

1.5000 
15.5,00 
0.0000 

FT 
IN 

ZMRP 2 4000 sm 
H4H .2gSCALE 1:8750 PCT 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 

.5 4 

.75 

u 

z 
.2 _ _ _ _ _ 

Li­

z 

2
 

wI 

-. 4
 

ANGLE OF ATTACK, ALPHA, DEGREES
 
V T. SE ST.0QL COMGXRATI DESCRIPTION LSU e ASPECT TAFER loczO REFERENCE INFORMATION 
CRGZOI) NBHC SER 39 5-5 ORBITER BlWlV3H3U D000 Z.000 0,500 0.000 REFS a.3200 SO FT 
(RGzOvr) MSC S R 39 S-5 OBITER BIWlV3M24 15.000 2.000 01500 0.000 REEL 0.0300 FT 
I R"20201 MSC Sr' 39 S:5 BITTR BIWlV3031 30.000 2.000 01500 0.000 REFS 1.5000 FT 

.R22XHC , "9 $ ORBITER a IwiV31432 45.000 -Z.o00 0,500 O.DUO XNAF 15. 20V IN 
(Rozo2z) MSC $E9 39 5-5 ORBITER BlWlV31033 60.000 Z.000 0.500 0.000 YHRP O.OCOv 

ZMRF 2.4000 IN 
SCALE 1.0750 FCT 
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

0- ___ 

0.7 -_ 

0.­

0.5 _ _ _ 

u 

0.4
 

U_ 

0 .1 

-0.3
 

-0 . -0. -5 -4 -3 -9 t, a I z 3 4 5 6 - 0 

ANGLE OF ASTACO..ALPHA, DEGREES.
 

DATA SET SYMBOL CONFIGURATION VESCRI-TION TAPER ASPECT LS ZP INCID REFERENCE INFORMATION 

In 0202.) C) MSC SER 39 S-5 ORBITER BI10MUH3 0.000 9.000 15.000 0.000 REFS 0.3200 $0 FT 
IRa2vz5s MSC $ER 39 S$ ORBITER OXWIV3H35 0.260 2.000 15.00a 0.000 REFL 0.2300 FT
 
(Ra"007) .:C :65: 3'9 5-5 ORBITER Gl lV3H24 0.500 2*.00D 15.000 0.000 REFB 1.5000 FT
 
19".S °2| 3 S-5 ORBITER BIWIV3036 0.760 .O000 15,000 0.000 XHRP 15.5200 IN
 
1. ZVZ7) NBCSC5R 39 S-5 BITER BIWIV3H37 1.000 Z.000 15.000 0.000 YHRP 0.9O0 

Z.RP 2.4000 IN
 
MACH 0.050 SCALE 1.875D PCT
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
,12, J * JJ . . .. . . . . . . . ~i~. ..... .. .. . .. 6 l ~ ~ , ,~~ . ... . . J . i ~ 

.io
 

.09 

.07
U 

.. 0 
U_
 

Li 

L) 

,<e
 

.01
 

.03 

8 7 6 -5 4 - -2 -1 0 1 3 4 57 

ANGLE OF ATTACK, ALPHA, DEGREES
 
BATA SET $SYBOL CONFIGORATION DESCRIPTION TAPER ASPECT LSWEEP INCID REFERENCE INFORMATION 
(202024) $C SR 39 S-5 ORBITER BIUIV3S34 0.000 2.000 15.000 0.000 REFS 0.3200 SG FT 
(9gzo. B 4SC $I 39 S-5 ORBITER 8±W2V3H35 0.250 2.000 15.000 O.U00 REFL 0.2300 FT 
ca0a07, 0 SEA S-S ORBITER BIWV3f24 0.500 2.000 15.000 0.000 1.5000 FT59SC REFe 
IaoZoC) [ S SCR 39 S-5 ORBITER 15WIV3-3G 0.750 2.000 15.000 0.000 XHP 15.520', ZN
 
(902021) MSC SER 39 S-5 ORBITER 81WIV3H37 1.000 2.000 15.000 0.000 YHMP 0.0000
 

ZIRF 2.4000 !N 
SCALE 1.0750 PCT 

PACHG.220 
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

.7
 

.4
 

U
 

I .2
 

CL 

-.4
 

... . . . . . . . . .. . . . . . . . * . . i . , . . . , + , . , , , I , , , ,
 

- - -6 - -4 -3 -2 -1 a 1 2 4 5 6 7
 

ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SYMBOL COFIC-URATIow DESCRIPTION TAPER ASPECT LSWEEP INCIC REFERENCE INFORMATION
 
I RGZ211 C) MSC SER 39 $-S C981TER BlWlV3H34 - .1300 2.000 15.000 0.000 REFS 0.3200 $Q FT
 
I RGZOSJ Ll SC $ER 9 S-5 ORBITER 91WlV3H35 0.250 Z.000 15.000 0.000 REFL 0.2300 FT
 

RZO1 HC 5 9 5-5 OR:ITCR 011WlV3HZ4 0:300 2.000 15.000 0,0aO REFS 1. Vau FT
 
(KGG2.... $ 39 5-5 OBR T 8WtV3m3c 0.750 2.0 15.00a0 .000 XMRP 15.5200 IN
 
I AOD71 MSC SER "9 5-5 091JTER BIWIV3M37 1.000 2.000 15.000 0.000 YHRP 0.O00
 

ZMRP 2.4000 IN
 
MACH O.250 
 SCALE 2.0150 PCT
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

0.9 

Z s 

u 0.4 

0.3 -
U 0.U 0 

LL 0.41__ __ 

W0.5 
CD 

W .2 

05--------------------------------------------------------------
C -2 - 0 1 -3 5 _ -
O 

C-7, ,4AL
 

0.ATCK1LH. ANGL ERE
 

VATA SET SYMBOL COF16URATION DESCRIPTION AREA ASPECT '_S F .TAPER RPERENCF INFORMATION 
,RG2028) C) MSC SER 39 5-f5 MITER BIWIV3H38 100.00a 2.000 15.000 0.500 REFS 0.3200 SO FT 
I RGZ029) I SC SEE 39 $-5 ORBITER 61WIV3H39 200.00 2.000 15.000 0.500 REFL 0.2300 FT 
(Rozo07 MSC 39 S:5 CRBIT£R 300.000 25.0D0 REFB 1.5oua FTI(RS203.0 5ER 81 I V3H2A 2.000 0.5005 ORITR UjWIVSn4P 400.0 05 

(RIZ031) I SC SER 39 S-5 Cq5ITER 81WIV3H41 $00.000 2.00D 15.0110 0.500 YHRF 0.O000
Z4RP Z.4000 IN 

SCALE 1.8750 PCTHACH v.05.
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AREA EFFECT ON HORIZONTAL TAIL'AT MID-POSITION
 
.12 gl rrl rrrr -ri-r ,a aJ rrrr -rrrr -r--r- -,-r- ,r -rrrr -rr-; , ~r rrr 

LL1
 

.09 	 ____ 

C3
 

0 .0
 

Lii
 

."0-8 7 - 5 - 3 
 - -	 2 3, 4 5 6 7 

ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SYMBOL CC FIGURATIO DESCRIPTION 	 AREA ASPECT LS SEP TAPER REFERENCE INFORMATION 
acz38 S 39 ORBITER 15.000 


, GZOZ9) NS 5-5 Z.000 0.z500 

I ZO6 Q ms S-5 RIWIV3H3S 100.000 z.ODD O.50O 	 REFS 0.3200 SQ Fr 

H5l ER 39 ORBITER U wlV3H39 20P.000 15.000 0.500 REFL FT 
ISRIZO0; § ::cc SE: 39 5-5 CQBItE' VlWSV3HZ4 300.000 2.000 15.000 0.500 REFS 1.5cilD FT 

1 Z03' ) S S R 3 S-5 ORBITER VlI V3H40 400.000 2000 15 000 0.500 	 XMRF 15.4200 IN 
IRGZU31) MSC SER 39 S-3 CA!5IJR DiISV3H41 500.0no 2.000 15.0au0 .,(10 	 YMRP 0.0000
 

ZMRP 2.4000 IN
 
D.S 	 $AHCA LE 1.0 750a CT 
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AREA EFFECT ON HORIZONTAL TAILAT MIP-POSITION
 

.5
 

•D
 
.4
 

Li.
 

Ul
 

Lu
 

-.4
 

-. _ 7 -6 -5 _-4 -3 -2 -1 4_____5 

ANGLE OF ATTACK, ALPHA' DEGREES
 
DATA SET SYMBOL CONFIGURATION VESCRI2lTION AREA ASPECT LS CP TAPER REFERENCE INFORMATION 

IRGZOZB) C)
1.9OZ9) 

R 07 

mSc $ER 39 
MSC SER 39 
S R 

S-5 ORUITER BIWIV3H38
S-5 CgOTTER BIW1 V5H39 
S-5 ORBITER 8IWIV3H24 

ion :0ca 
200 000 
300.000 

2 : Po 
2 000 
2.000 

15.000 
15.000 
15.000 

.5010 
0.500 
0.500 

REFS 
REFL 
REFS 

0.31!00 
0.2300 
I.So00 

SQ FT 
FT 

FT 
........ "S S'5 S-6 BITER 6I1V3H40 400.000 2.000 15.000 0.500 XMRP 1.20 
lROW031) mSC SER 39 S-5 MBIT2R DIWIV3M41 500.000 2.000 15.000 0.500 YMRP 

ZRP 
0.0000 
2.4000 -N 

SCALE 18750 PcA 
MAC" 0.250 
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0.9 

EFFECT OF VERTICAL POSITION OF THE TAIL
 

1. . . ....-.-	 - - - - - - ­

n. 

U 

LdD.2
z 	 /­
o 0.4
 

W 0.3 - - - - - - - - - - - - - - - - ___ - __
 

0.0 

4 

.	 ... ,.... .... .. .. .... ....... . . .
. .. . .. . .. . ..
-0.6 -7 - - -4 -3 -2 -1 2 3 4 	 5 6 7 

ANGLE OF ATTACK. ALPHA. DEGREES
 
CATA SET SYMBOL CONFIOURATION DESCRIPTICH VERPO$ ASPECT 1.WEEP TAPER REFERENCE INFORMATION 
(Rozoor) MSC SER 39 5-5 ORBIT£ER 0WIV3H24 2,050 2 aD 16.000 0.500 REFS$ 0320O S$ F 

CRGZ033) MSC SER 39 $-5 ORBITER FlWlV3H24 1:750 2:000 15.000 0.500 REFL 0:2300 FIT 

CRIZO311 M SC SCR 39 S5 CGOITER 01WIV3H2A 0.90a 21000 15.000 0.500 	 REFS 1.6no FT 
XMRP 1 5 0 IN 

ZMRP 2.4000 IN
 
CALE 1.8750 PeT
MAH$.5 
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EFFECT OF VERTICAL POSITION OFTHE TAIL 

.11 -

.10 ___ 

wr9 

Lli 

3 
U 

Li. 

-
u 

as 

.02 

.01 -

- -7 -6 - -4 -3 -2 -1 0 1 2 3 

ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SET SYMBOL COFIGURATION OESCRIrTIN VERPOS ASFEC7 LSWEEF 
IR020075 Q HSC SER 39 S-5 ORBITER BIWIVS$H4 z.050 2.000 15.000 
(2R2033) Ll MSC SER 39 5-5 ORBITER 4JWIV3824 1.750 2.000 15.000 
(R2034) 0 HOC SER 39 S-5 ORBITER BIWxV3HZ4 0.900 2.000 15.000 

4 

TAPER 
0.500 
0,500 
0,500 

5 6 7 

REFERENCE INFORMATION 
REFS 0.3200 SO FT 
REFL 0.2300 FT 
REFe 1.5000 FT 
XMRP 15.5Z0D' IN 
YNRP 0.00u0 
ZNRP 2.4000 IN 

ESCALEI8750 PCT 
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EFFECT OF VERTICAL POSITION-OF THE TAIL
 

.7 

.4 

-A 

-.­

z 

L 

li4 

-­ o 

--- -6
S. 

-42 04 
0 

5 
RE F 0 RO S 

ANGLE OF ATTACK. ALPHA. DEGREES 
DATA SETSYMBOL COFIURATION DSCRIPTION VERP0S ASFECT L$ EP(Rozoo, MSC SER 39 S-5 CgBITER BIWIV3HZ4 2.050 2.000 1FDO 

(R O3 HC R 9 -5 TRJWy 41.750 2.000 15.000 
CRGZO313 M5¢ SER 39 5-5 ORBITER BIWIVIH24 0.900 2.000 15.000 

.CALE 

TAPER 
D5ORF 
0.500 
0.S50 

REFERENCE INFORMATION F 
.20 $ T 

REFL a. D FT 
REFS , bF 
XMRP 15.52110 IN 

ZHRP 2:40V 0 INS I .­8 a eT 
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AREA EFFECT AT THE LOW POSITION 

z 

0._ 

0.70 

LU 

0.4 / 

wU . 

S 

-±1. ­

0.0 

- 7 -__ - 5 - 4 -___ -2 -1_1_4 

ANLEIFATAC,0ALHAsDG-E 

5 6 

.. S -7 - -5 -4 -.3 -z 

ANGLE OF 
DATA SET SYMBOL COtFIOURAfITO C5SCRTPTION 

0.,za35)dISC 5CR 39 5-5 001TER 1W1V3 135 
1 ROI0S6) HSC SEE 39 5- ORBITER BW1V3H59 
,E090311 MSC SER 39 S-5 ORBITER B1W1V3H24 

R0Z373 MSC SER 39 S-5 ORBITER B0WIV3H40 
IROZOO3) $scSER 39 S-5 OfBiER 1B4W1V341 

MACH V.750 

-1 a 3 

ATTACK,. ALPHA, DEGREES 
AREA VERFOS ASPECT 

100.000 0.900 2.000 
200.000 0.90a 2.000 
300.000 0.900 Z.000 
400.000 0.900 2.000 
500.000 0.900 2.000 

-4 

LSWEEP 
15.000 
15.000 
15.000 
15.000 
15.000 

5 0 7 

REFERENCE INFORMATION 
REFS 0.2:00 50 FT 
REFL O.2300 FT 
REFS 1.5000 FT 
XMRP 15.520C IN 
YMRP . 0.0000 
ZNRP 2.4000 IN 
SCALE 1.8750 pCT 
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AREA EFFECT AT THE LOW POSITION
 

u .07i'C 4
 
Lii
 

oLL. .05
 

- - - - - -3 -2 -1 a 1 2 3 4 6 

ANGLE OF ATTACK, ALPHA. DEGREES
 
CATA sel SY.0OL CCWFIOURATIC DESCRITIC AREA VERfO$ ASPECT LSWEF REFERENCE INFORMATION 
IRG2035) Q MSC SER 59 S-5 CQVTER BIWIM336 IOOXOD0 .9O0g0 2.000 15.000 REFS 0.3ZOO 30 FT
 
, RGZD36) H BIwIv3H39 200 .0 0 ZGoo IS.000 REFL 0.23UU FT
MC SER 39 5-5 CROZIER zoD 


-6- -,34 S 9 $-5 CQS TER alwlv3HZ4 300 .000 oloo 2:000 15-.00 REFS 1:5000 FT
 
-:'-3? ; '9 S-5 ORS' ER DIWy3H4" 4 ODD 0 .000 15.000 XHRP 15.5200 INHSE o0DD 


(R' ZO381 MSC SER 39 5 ORBITER SIWIV3 41 500:ou D :900 2.000 15.000 YMRP O.Oou
 
ZMRP 2.400D IN
 

NAH .ZDSCALE 1.8750 PCT
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AREA EFFECT AT THE LOW POSITION
 

.. 6
 

.4 

C-) 
z
 

SI
 
7 2 

I .2 - ___ 

-o5 

IL .1 
C-­

-7 -6 -5 -4 -3 -2 -1 a 1 2 3 4 5 6 7 8 

ANGLE OF ATTACK, ALPHA. DEGREES
 
CA TA SE SYMBOL CONFICURATIN VESCR!PTIO AREA VERPO$ ASPECT LSWEP REFERENCE INFORMATION 
(R,2035 ) MSC S9R 39 S-5 ORBITER BIWIV3H36 100.000 0.900 2.000 15.000 REFS 0.3200 SQ FT 
(R620361 MSC $ER 39 S-5 ORBITER BIWIV3M39 200.000 0.900 2.000 15.000 REFL 0.2500 FT
 
, R62034, 3 SR3 5-5 ORBITER 61WV3M24 30U.000 0.900 2.000 15.000 REFB 1.5000 FT 
1.1111?) -SCcS R 39 5-5 ORBITER BIWjV3N4n 400.000 0.900 Z.000 15.0 XHRP 15.5200 IN
 
1R0?038) HSC SER 39 S-5 ORB TER 01IV3H4J sn0.000 0.900 2.000 15.000 YMRP 0.00aa 

ZMRP z 4000 IN
 
HAH 0.0SCALE 1:8TSO PCT
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION 

0.8 - __ __ 

z 

z 

LI­

0.4 

i)I&1 0.2 -

<X 

0.1 

-0. 

-0.5 

-0.2 -2 . . 

-- -7 -6 -5 -42 0 1 2 3 

ANGLE OF'ATTACK. ALPHA. DEGREES 
DATA $ET STYO4L CONFIJURATICON OESCRIrTION ASPECT VERPOS LSICEP 
R02059) C MSC SER 39 S5 OROITER BZIV3HZI 1.000 0.900 15.000 

CR02034) LS MSC SER 39 5.5 ORBITER 8!WIV3H24 z.000 0.90 51.000 
R020403 C MSC SER 39 S-5 ORITER 4jw1v3H27 3.000 0.900 15.000 
(R0204I) ISC SER 59 S-5 OROITER 61W1Y3H22 1.500 0.900 15.000 

1R070423 T SC SM 59 S-5 ORVOI R BW1Y3HZG z.500 0.90a 15.000 
CR020433 [ ;4C SE. 9 55 RITER BtWIV3NZ9 4.000 0.900 15.000 

A CH 0.250 

4 

TAPER 
0.500 
0.500 
0.50 
0.500 
0.500 
0.500 

5 6 7 

REFERENCE INFORMATION 
REFS 0.3200 SF FT 
REFL OZ500 FT 
REFB 1.5000 FT 
NRP 35.5200 in 
MRpF 0.0000 

ZMRP 2.4000 IN 
SCALE 1.8150 PCT 
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
'r,-r-r-,r -r-rrrI rrrrr7--l-. 12 -rrrr lJ ri-ri- -li-fl-,--r-i- ,,-'.i,-,Il 

.11 - - - - - - -­

.09 

.0I I 

LL 
w 

Lii 

3 .­
.01
 

-e - G -5 -4 - - - 1 3 4 5 6 T a 

ANGLE OF ATTACK. ALPHA. DEGREES
 
PATA SET SYMBOL C FIGURATION CESCFrFTlO" ASPECT VERFOS LSWEP TAPER REFERENCE INFORMATION 
lRaZO39) MS R S-5 B1WIV3HEl Don 0 900 15 Ono a.500 REFS 0.3zDo $0 FTHSE 39 ORBITER I 

IRGO03-1 MSC Sea 39 S-5 ORBITER SI V3MZ4 2:000 05900 1S.000 0,50a REFL 0.2300 FT
 

CRED0R3 - R VE 7.Ono HC . 0 .900 is 000 0 .500 REFS 1.5000 FT
 
ikE4... 1.C;E N-. 5-5 OffBTER 51IV3HZ2 1.500 0.900 15.000 .0 RP 5.2U I
 
£R20zo )J MS SER 39 5:5 ORCITEM 61IV3HZ6 2.500 0.900 15.000 0.500 YNRP D.0Duo
 

3 MSE0 39 5 5 QR S TER B W V3 H 9 
H C e a 
 4 .0 00 0 -9 0 0 15 .000 SCAPLE 1N
HACH - 0,250A .4 70 P C T
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
 

.4
 

0 

.3 ­

.2 

U
z 

I -. 4
 

-t -7 -6 -5 -4 -3 -9 -1 a 1 2 3 4 5 6 7 a 

ANGLE OF ATTACK, ALPHA. DEGREES 
O TA SET 5 OL C*NF URATICW ESCRIP-TIO ASPECT VERPOS I S EF TAPER REFERENCE INFO.RMATION 

IROZO3911. 20313 
Q
Ls 

NSC 
c 

SE9 39 S:5 C428TER BIWIVZHZI 
SE9 39 S-5 ORBITER eIwIv3H04 

i : D 
2,00on 

a :900 
a 930 

15.000 
15.000 

0.500 
0.500 

REFS 
REFL 

a 3200 
a 2300 

SO FT 
PT 

R00 ]cz l.0G201'; 
$ $ R 9 -5 CQUITER 6 IlV3HR7 

HS'E S,9 :5 CQITER OIWIV0HZZ 
3.000 
1.500 

0 900 
0.900 

15.000 
15.000 

0.500 
0.500 

REPO 
XHRP 

115000 
15,5209 

FT 
IN 

CRZD4zj
'20 3J 

NSC SER 39 S-5 
M SC SER 39 5-3 

MSITER BIWIVSM96 
OIIR BIWIV3H29 

2.500 
4.000 

U°Suo 
0.9GO 

15.V00 
25.000 

U.500 
0.500 

YMRP 
ZXRP 

O,0000 
2,4000 IN 

SCALE 1.8750 PCT 
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NOMINAL TAIL AT MID-POINT
 

0.4 

U, Q.3 

u/ 

0.4 72

<Ld 0.62 __ __L­

0.3 - /­0.1
 

Li 

0. 

S-
-1 0 1 p 
 4 5 6 7
 

ANGLE OF ATTACK, ALPHA, DEGREES
 
ST50L MACH FARAMETRIC IIALUES REFERENCE INFORMATION
 

75
0 -. AREA 2.500 ASpCT 2.000 
 REFS 0.3200 oa rT
L$WEEF 10.200 TAP5R 0.500 REL 0 230D FT
 
INI .0 200REFa 1:5006 Fr
EPS
V.P0
I CIDNR 20 
 XR isO~1 5200 IN
 

YHRP OOD
ZMR. Z,400 IN
 

REFERANCL FOL ATTCE ALPHA.6DEGR
MSC SER 39 S-5 ORBITER BVW1V3H42 
 .RG2023-) 1 MAR 71 
 PAGE 3
 



NOMINAL TAIL AT MID-POINT
InII IIIIII j 

.07 

0LI 

u W-

F­

0 

o] 

.01
 

... .. .. . . .... 
.07 - 5 4 -3" 

.... 
-2 

.. 
-
....J 

a 
. . . . . 

1 2 
... . .... 
3 4 5 

1 ... .. .. 
6 8 

ANGLE OF ATTACK. ALPHA, DEGREES 
SYMUC MAC" 

D .Z50 AREA 
LS EEF 
5.XRP 

PARAMETRIC VALUES 

Z62.500 ASPECT 
10 200 TAPER 

INIERO 

2.vf 
0.550 

:0 .5 

REFS 
AEFL 
EFS 

REFERE INFORMATION 
U°3aaa $Q FT 
V.Z300 FT 
I "o D FT15,200 in 

NCE 

REFEgENCE FILE 

YMRP 
ZHRP 
SCALE 

0O*aoD 
Z.4000 
1.875D 

IN 
PCT 

,45C SER 39 S-5 ORBITER BIW]V3H42 CRG2023) IS MAR 71 'PAGE 35' 



NOMINAL TAIL AT MID-POINT 

.7 

.4 

.3 - -___ 

-- J
 

I 

-. 

SANGLE OF ATTACK, ALPHA, DEGREES
 
Sy sOt MACH PARAMETRIC VALUES REFERENCE INFORMATION 

0 0.23 AREA Z2.500 ASPECT 2.000 RCFS 0.3200 SQ FT 

LSWEEP 10.200 TAPER 0.500 REFL 0 93OO FT 

0.000OoO VERPOS 4.050 XMRP 15.520b IN 
YHRP 0.0000 

ZHRP 2 4000 IN 

REEEC IESCALE 1:87 , PCT 

MSC SER 39 S-50ORRiTER BIWIV3H42 CRG2023) 18 HAR 71 PAGE 36 



EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY 

0.0 

0.4 

0.50.4 -

I­
z 

1.53 0.1 - _ _ 

0 

-0.4 

-a°5 

-

.3 

-0.4 

-. ' --Z- 4 - -1 0 1 2 3 

ANGLE OF ATTACK. ALPHA, DEGREES 
CATA T sYxao cotFIrURATI $ESCEITICN BETA 

B8020013 0 MSC SER 39 S-5 ORBITER BIWIV3 0.000 
(0020061 "SC SER 39 S-5 CRBITER 08W1V3 0.000 

MACH 0.350 

4 5 a 7 

REFERENCE INFORMATION 
REFS 0.3200 SG FT 
REFL 0.2300 FT 

SRa 1:5n00 FT 
XNRF I5.52D0 IN 
Y$RF Z,000 1. 
ZIIRP 0.4000 IN 
SCALE 1.8,50 FCT 
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY 

.15 ___ 

.14 

.12 

C 

z 
L0 .10 

LL-

L­

0 

U,7, 

.07 

8 .7 - -5 -4 -3 -2 -1 a 1 2 a 

ANGLE OF ATTACK, ALPHA. DEGREES 
BATA SET SYMBOL CONFIGURATION DESCRIPTION BETA 
'(02oo) 0 $SC SCR 39 S-5 ORBITER BItV3 a 000 

£1o') HSt *aR 39 5-5 ORBITER 01W$V3 0:000 

MACN 0.250 

4 5 6 7 8 

REFERENCE INFORMATION 
REFS 0.3200 SQ FT 
REL 0.2z0O FT 
REFS 115000 FT 
XmRF 15.5200 IN 
YNRP 0.0000 
ZHRP 2.4000 'N 

SCALE 1.8750 pCT 
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
 

4l 

-2 
-4-/ 

. . .. ... ... I. . .J. .. .... ...... , , , ,
... .. .. ...J....... .. .
 

ANGLE OF ATTACK. ALPHA, DEGREES
 
REF RENC E INFORMATIONE SRI TI ON BETA 

REFS 0.3200 $0 FT
ATA SETS YBOL C OFIGUR AI ON 

ao.O ­S-5 ORBITER BIWIV3I S02001; 2 MSC SER 39 
E1 V 3 0 :0 0 RE FL 0 . 23 DD FT 

16 2 0 0 J M sc SER 39 S5 OB I T R 

REFU 1 5cou FT
 
XHRF 15.5zon IN
 

ZMRP 2.4000 IN
 
CALE 1.8750 P T
 

MAC" 0,250 
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY 
.040 Ir j-rr' Irrr,- rII I .... 

.035 

rr.. j rIrr . r . . . .r .r. . - -.. i-. . 

.030 

.025 

.020 

.o16 

.010 

I-

U 

o 

Ii-

-. 015 

-. 015 

-025 

-. 030 C.__ 

-. 035 

-. 045 

-. 055 F 

-s 

CATA SET SYMBOL 
(BG20O03 0 
aec200) L 

MACH 

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 

ANGLE OF ATTACK, ALPHA. DEGREES 
CC*FGURATION CESCRIT10? BFTA 

MSC SER 39 S-5 ORBITER SIWYV3 0.000 
SC SEA 39 S-S ORBITER PIWIV3 0.000 

0.250 

4 5 6 7 0 

REFCRENCE INFORMATION 
REFS 0.3200 SO FT 
REFL 0.2300 FT
REFS 1,5000 FT 
XNRF 15.5200 IN 
YMRP 00000 
ZMRF 2.4000 IN 
SCALE 1.8750 rCT 
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY 

.006 

.004 

-J 

x 

m 

-

.U04 

.000 

z 

-. 00 

-.004 

C-, 

CoLi 

CD 
Z -. 014 

0 -8 

CATA SET SYMBOL 
I S Zovl 
(BG2006) 

-7 -6 -5 -4 -3 -2 -1 a 

ANGLE-"OF ATTACK, ALPHA. DEGREES 
CONFIGURATIONDESCRIPTION BETA 

MSC S$ER 391 -5 ORBITER OlWY3 01000 
HSC SER 3B S-5 MBITER BIWLV3 0,000 

MAH V.s 

5 6 

REFERENCE INFORMATION 
REFS a . 300 $a rr 
REFL 0.9300 FT 
RE B 1.5B00 FT 
XMRF 15.5zou IN 
YMRF O.UD0U 
ZMRP 2.400 IN 
SCALE 1.8750 FCT 
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COMPARISON OF FLAT PLATE TO AIRFOIL
1.0 -'=r'fl nri ll rrrr il-rr rrr rrT-ril rrr- r-rrr r-rrr rr-r-rlt 

0.7 - - -

0.4 

I­

U.2 __ 

z -

t-) 
Lii 

I-1K 

IL -0.3 

-.0.3 

-D.5 

-0.7 

o 

DATA SET 
IBG200Z) 
LB0620o3 
(aGZO43 
(BGZ00) 

-2 -1 1 2 3 

ANGLE OF ATTACK. ALPHA- DEGREES 
SVMBOL CONFIGURATION DESCRIPTION AREA ASPECT LSEF 

f uSC SER 39 S-5 ORBITER SZWIV3S 534.220 2.000 10.200 
*45C SER 39 5-5 CRBITER 0141V3H43 334.220 2.000 10.200 
'SC SER 35 5:5 ORBITER 81WIV3f44 271.060 2.000 10.200 

U MSC SER 39 S5 RBITER BIWIVSHC5 241.260 2.000 10.200 

V.as2 

4 

TAPER 
0.500 
0.500 
0.500 
0.500 

5 6 7 6 

REFERENCE INFORMATION 
REFS O.320D $ FT 
REFL 0.2300 FT 
REFB 1.500 FT 
XHRP 15.5200 in 
YNRP 0.0DO 
ZMRP 2.4000 IN 

SCALE 1.8750 PCT 

PAC" 
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COMPARISON OF FLAT PLATE TO AIRFOIL
 

.15 	 _____ 

.14
 

.13 	 ___ 

.12-____
 

I .I
 

-\
 
Id 	 U
 

. .	 I I,, 

.
 

.O 7 6 -5 -4 - -2 -1 0 1 2 3 4 5 6 7 a 

ANGLE OF'ATTACK. ALPHA, DEGREES
 
DATA SET SYMOL CONFIGURATII DESCRIPTIOt AREA ASPECT LSWEEP TAPER REFERENCE 'INFORMATION 
BaGZOo .0 MSC SER 39 S-5 ORBITER SXWIV3H6 334.220 2.000 10.200 0.509 REFS 0.3200 SO FT 
DOLZ03) HSC 5CR 39 S-5 ORBITER BItV3H43 334.220 2.000 10.o200 0.500 REFL 0.2300 FT 

M 5CR 39 S-5 ORBITER 10.200 FTI 04fl $SC 614V3H44 271.060 Z.000 0.500 	 REFB 1.5000 
COO=005) J MSC SER 39 5-5 ORBITER BIwIV3H45 241.260 2.000 10.200 0.500 	 XNRP 15.5200 IN
 

YMRP 0.0000
 
ZNRP 2.4000 IN
 

MACH 0.250 SCALE 	 1.8750 PCT
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COMPARISON OF FLAT PLATE TO AIRFOIL
 

-/ 

Cc
 

I­

-5
 
-- 4 -5 - 3 - 11 

-s l . *i.. lA-4 .L~-. J4..A La..44..- i-4. .L~L 4. .**-i4. -J..lJ-. .di4l-t .4--i-A .1AI -A- ' l d tl 1 
-O -7 -8 -s .4 -5 -2 -1 . 0 2 3 4 5 6 7 8 

ANGLE OF ATTACK. ALPHA. DEGREES
 
CATA SET SrnBOL CorFIGURATra OESCRIPTIeJ AREA ASPECT LS±EF TAPER REFERENCE INPORNATEON 
(1020021 MSC 55R 30 S-5 0QBITER 06WIV3H$ 334.220 2.000 I.200 0.500 REFS 0.3200 SO FT 
18G2003 HSC 5 R 39 s-s CfITCR 51WV345 334.220 2.000 10.200 0.500 REFL 0.23CO FT 
(G200J "SC SER 39 S-5 ORITER 011tV3H44 271.060 Z.090 10.200 0.500 REF& I.50±0 FT
COZOS) MSC SfR 39 S-5 BITER 61 WI V3H45 241.260 2.000 10.200 0.500 X$RF I5.52D IN 

YMRF 0.0000 
ZNRP 2.4000 IN 

1.4750 PCT
SCALE 
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COMPARISON OF FLAT PLATE TO AIRFOIL
 

" -0-5 
 I 

.030____ 

.020 

.015 
t t 

__ . . . . . . . . _ _ 

z 

UJ 

u -.015 

0.02 
-J 

-.035 
-. 025­

-.040 

-'.050 

-3 -7 -6 -5 -4 3 -2 -1 0 1 2 3 

ANGLE OF ATTACK, ALPHA, DEGREES 
DATA SET SYMBOL CC**F[GURATION DESCRIPTION AREA ASPECT LS-JEEP 
(0ZOOZ) MMSC SEA 39 5-5 ORBITER B1lV3H6 334.220 2.000 10.200 
(02003) MSC SER 39 5-5 ORBITER SIWIJV3N43 334.220 2.000 10.200 
i002004) M5SC SER 39 S-5 ORBITER BIIlV3H44 071.060 2.000 10.200 
(062005) U MSC SER 39 S-5 ORBITER 81VI3H45 941.260 Z.000 10.200 

MACH 0.E50 

4 

TAPER 

0.500 
0.500 
0.500 
0.500 

5 6 7 8 

REFERENCE INFORMATION 

REFS 0.3200 SQ FT 
REFL 0.2300 FT 
REFS 1.5un0 FT 
XNRP 15.5200 IN 
YNRP 0.0000 
ZMRP 2.4000 IN 
SCALE 2.8750 PCT 
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.010
COMPARISON OF FLAT PLATE TO AIRFOIL

.111 .r'- ,. ,ri-r -11,, ,.1-*-n-r+ rrrrj 

Cl) 
.004 

.002B4D


m .000 

.
I ­

z 

Li -aoe.0102 

0 
o .014 

Z -. 014 __
 

-J
 

7 a4 5 62 5 
"-3 - 2 -11 0 1 

.01-7 -6 -5 

ANGLE OF ATTACK. ALPHA. DEGREES
 
R E F E RE N C E INFOR A T I ON

AR A A S P E CT L S EP TA PE R 
C A T AS T SY B OL C C* IG URA I C K E S C I P T I C 

. 20O 0 00 REFS .3200 S FT 
334 20 .00 0 1 

BC ER39 S-5 RBTR lWV3H6 0 23 0 IN TcaGzo oz) C) R FL 12.3
.OU U 0 .Z D U 05 UQ 4o5X pRP
334 .2 0 E1Do o 200 D FT
5 O B IT E R V WIV3HJ 3 241(0'..260 Z.000 1 0.0 0 ,500 REFB 1.53,500


L S C SER 39 3H?53WIV 7.0601 O Z 0 3 ) 3 9 -5 OITER 1IV H4H MS S-5 BITERIsozo0 ll S R W 3
GZ ..ODS)a S SE 

F OA.o(032 0 I C S S 3 5 O ? X E W V N S5 4 2 0 2 00 0 2 0 0 5 0 YHRP.- R F. 3 0 F 
ZMRP 2:4000 IN 

SCALE 1.0750 PCT 
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ASPECT RATIO AT MID-TAIL POSITION 

0.5 

0.4 

0.9 

-J 

0.0 -

2 
0.1 

-.0 2 

-1 C-O. 

-0.3 

-0.6 

-0.7 

ANGLE OF ATTACK, ALPHA DEGREES 

CATA SET SYMBOL COFIGURATION DESRIPTION ASPECT LSWEF TAPER INCID REFERENCE INFORMATION 
B6203z) 
s 2 03) 

M SC 5ER 39 S-5 ORBITER SlWiV3H21 
MSC SER 39 5-95 OaITEM 5IWIV5HzZ 

1o000 
1o500 

15.000 
15.000 

0.500 
0.500 

0.000 
0.000 

REFS 
REFL 

0.3200 
0.2300 

SQ AT 
FT 

MSCO~gSE $A 39 $-5 ORITER 8J1V HM23 L.750 L5.000 0.500 0.DO REF6 1.5000 AT 
......} MSC SER 39 5-5 ORSOTER BllVSHZ4 2'.000 15.000 0.500 0.000 XMRP 15.520J IN 

OG2010, 
Ia;zOalt 

scSEA$39 5- 5 On yen Biwi 3H25 
MS S$EA 39 S-5 ORBITER BII3HZ6 

2.'50 
.00 0 

15.000 
15.000 

0.500 
0.500 

0.000 
al.000 

YMRP 
ZMRP 

O.OGDU 
2.4000 IN 

MACH 0oz0 SCALE' 1,8750 PCT 
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ASPECT RATIO AT MID-TAIL POSITION"°'. .... .... . .. . .. . ....... .... .I... .... .... 

.14 

.13 

.12 

0 .20 

In 

o_ 

.06 

-8 

DATA ET SY JCI 

lo 03
[2001) Ll 

10,200g,1B2"..1 ) 
1817010 

Gza|l) 

- S6 - -4 -3 -2 -1 0 1 2 3 
ANGLE OF ATTACK. ALPHA, DEGREES 

CONFIGURATION E$CRI-TION ASPECT LS$EEP TAPER 

1N S R 9 - B T R B W V H 10 00 15 .00 0 D .500 
msC sR 39 s-s RsTER utwlv3HZZ 1,500 15.00D 0.500 

S'HC$R 3 -5 ORBITER DIWIV3MZ3 1.750 IS5o o 0.500 
SR39 5 ORBITER SlWV3H?4 2.000 15.000 0.500 

MSC SER 39 S-5 ORITER alwIv3HR5 2.050 n50.s00 
MSC SER 39 5-5 oeSITER B1wl¥3H26 ZcoD 15.000 0.500 

MAH 020SCALE 

4 

INCID 
0 .00 0 
a.000 
0.000 
0.000 
O.UOO 
D.000 

5 6 7 

REFERENCE INFORMATION 
RE FS 0 .3 200 S O FT 
REFL 0.2300 FT 
REFS 1.5000 FT 
XMRF 15,5ZOD IN 
YMRP 0.0000 
ZMRP 2.4000 IN 

1.8750 PCT 
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ASPECT RATIO AT MID-TAIL POSITION
 

1 1 

-

SJ
 

-J 

I­

-5 

-2 -7 -a -5 -4 -3 -1 -1 I ± 2 3 A 

ANGLE 0F ATTACK, ALPHA, DEGREES
 
CATA SET SYMBOL C0'FIOURATIOH CESCRIPTION ASPECT LSWEEP TAPER INCIC 
B&2032z MSC SE9R 39 5-5 ORBITER BIWIVS21 1.00D 15.000 0.500 0.000 
( 0900&) 
8"2009) 0 

o SC s r 39 5-5 ORBITER B141V3H12 
"SC SER 59 s-s ORBITER BIIJV3425 

1.500 
1.750 

15.00o 
15.000 

0.500 
0.500 

0.000 
0.0D0 

i4SC 5R 39 S-S ORBITER BIlIV3HM4 2.00a 15.000 0.500 0.000 
010la0 $SC SER 39 5-5 ORBITER B114V3H25 2.250 15,000 0.500 0.000 

162011) MMSC 5CR 39 S-5 ORBITER U1W1V3Z6 2.500 15:000 0.500 0.000 
MACH 0.20 "SCALE 

5 6 7 a 

REFERENCE INFORMATION 
REFS 0.3200 SO FT 
REFL 0.2300 Ft 
REF 1 500C. FT 
xCRF 15.5200 IN 
YHRP 0.0000 
ZHRP 2.4000 IN 

1.8750 PCT 
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ASPECT RATIO AT MID-TAIL POSITION
 
.040
 

.035 

.030
 

u I 

.005
 

Li-


I --. 0 O00
 

C 7 

C~)-.010
 

-J'
 -.020
 

-. 025f
 

-.035
 

-. 03 

a 
-.045 


-050 ____ 

-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 3
 

ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SE SYMBOL CONrIGURATIXN DESCRIPTION ASPECT LSIEP TAPER INCID REFERENCE INFORMATION

2
I o2032z MSC SEE 39 5-5 ORBITER B1WIV3H21 1.000 15.000 0.500 U.000 REFS 0.3200 $0 FT 
800200) NSC SCR 39 5-5 ORBITER 0IWIV3H2Z 1.500 15.000 0.500 V.000 REFL 0.2300 FT 
(00009) MSC SE 39 5 5 OAITCR 01wLV3H23 1.750 15.000 O.5o0 -0.0013 REFB 1.5000 FT 
(0007) NRC SEE 39 5-5 ORBITER 53W1V3HZ4 2.000 15.000 0.00o 0.00D XMRF 15.5200 IN 
(962010) m.5 SER 39 5-5 OBITER B1WlV3HZ5 2.250 15.000 0.500 0.000 YMRP 0,00uo
 
("0201I) C7 NSC SEE 39 5-S ORB1TER IWLVSP26 2.500 15.0q0 0.500 0.000 ZNRP 2.4000 IN
 

SCALE 1.8750 PCT
 
.APH 
 A.E50
 

PAGE 50 



ASPECT RATIO AT MID-TAIL POSITION 

.004 ' 

.-. 

I-

ODA 

002 

. 

S-.002 _____ 

z 

-.(]14 

-o01 

C-J 
S -'°° 

00A 

r 

-7 - 4 -

ANL 

Z - "6 

-.020 
8B 

CATA SET SYMOL 
(8020321 
(DGZ08) 
:,2009) ) 

'02007) 
' a'too, 
(O1) 

.AC 

7 -6 -.5 4 -3 2 -1 0 1 2 3 

,. ANGLE OF ATTAGMI ALPHA, DEGREES 

CONFICURATICW ESCRFTO4N ASPECT LSt$EP TAPER 
mSC SE 39 $55 0R01TER SIWIVZHNZ 1.0o 15.000 0.500( 
HSC 5ER 39 5-5 OASITER W1V3H22 1.500 15.X00 0.500 
USC SfR 39 S-5 oRBITER 81w1V31423 1.750 15.000 0.500 

aiMS sa3 - BTE 614VN . .000 15.000 0.500 
ASC SER 39 S-5 ORBITER BOWIV3H25 2.250 15.000 0.500 
NUSC SE5 39 S-5 RITER BIWIV3HZ6 2.500 15.000 0.500 

0 250 

4 

INCID 
0.000 
0.000 
0.000 
0.0010 
0.000 
0.000 

5 6 7 0 

REFERENCE INFORMATION 
REFS 0.3200 $0 FT 
REFL 0.2300 FT 
REFS 1.50) FT 
X8RP 15.5210 IN 
YHRP 0.0000 
ZNRP 2.4000 IN 
SCALE 1.8750 PCT 
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____ 

ASPECT-RATIO AT MID-TAIL POSITION
 

0.. ' ___ ___ -___ 

0.5 


0.3 ­

0.2 _z 
LZI! 0.1 

L 
LII 

-0.2 

-D1 _-2a4_ 

-- ° .4... . ... . . . .A. .L.-.. .L... .. ± .J. .t... -.. J..J. t.J.J. I .t... ..--. .L.... .. . .. 4.. . .L.. . . 

ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL COFIGURATION DESCRIPTION ASPECT LSIEEF TAPER INCID REFERENCE INFORMATION 
colzoal ) 2 SC SEE 39 5-5 COITCR OIWIV5HZ4 z.ov0 15.co0 0.500 0.000 REFS 0.3200 s FT 
OG20W0) . SC $SEg 39 S-5 ORBITER 61IWV3H25 2.250 15.000 0.500 0.000 REFL 0.2300 FT 

(002011) HSC SER 39 S-5 000ITR bIWIVZH26 2.500 I5.0C 0.500 0.000 REFB 1.500a FT
 
(6G20:2) USC SER 39 S-5 RITER SltIV3fl7 3.000 15.000 0.500 0.000 XmRp 15.5200 IN
 
I00?O3) MSC SER 39 5-5 ORBITER SIWIVSHZO 3.500 t5.000 0.500 0.000 YMRF 0.00to
 
(62014) N SC SER 39 55 ORBITER BWIV3H29 4.d00 15.000 0.500 0.000 ZNRP 2.4000 IN 

MACH 0.250 SCALE 1.8750 PCT
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ASPECT RATIO AT MID-TAIL POSITION 

.154 

.13 

.12 

L .19 -

C-, 

.5 

00 

ANGLE O ATTACK. ALPHA. DEGREES 

BATA SET SY$N8O 
18O2007) 0 

COI4VIURATIQE OESCRIFTI f 
RSC SERl 39 S'S ORBITER 01W1V3$?4 

ASPECT 
2.000 

LS.EF 
15.000 

;APCR 
0.500 

WNlD 
0.000 

REFERENCE INEORNATION 
REFS 0.3200 S0 FT 

C8;2010 
ISGZOIII 
wcR0I2, 

0 
i 

NSC S5ll 39 
NSC S5ll 39 
.4SE SEa 39 

S-S 
S-S 
5-5 

OBITER S1W1V3N25 
ORBITER SlJW V3HZE 
ORBITER B1W11/3H27 

2.250 
2.500 
3.000 

15,000 
15.000 
15.00 

0.500 
0.500 
0.500 

0.000 
0.000 
0.000 

REEL 
REFO 
XMRF 

0.2300 
1.5000 

15.5200 

FT 
FT 
IN 

IOGZOJ3i 
(B820tlj 

MSE S£R 59 S-S ORBITER OIWIV5HZB 
45HC S R 39 5-5 ORS]TER BIr V31426 

3.500 
4.000 

15.000 
15.000 

0.500 
0.SOO0 

0.000 
.0,00 

YHRP 
7P ~ 0.0000 

2.4000 IN 
HAH OZOSCALE 1.5750 PET 
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ASPECT RATIO AT MID-TAIL POSITION
 

57,
4
7 -- /____ - ___ 

-S. t? -6 -5 4 t73 --Z -1 1 2 3 4 5 7 

ANGLE OF ATTACK, ALPHA, DEGREES
 
VATA SET SYMBOL CONFISURATION DZSCR:PTION ASFECT LSWEF TAPER INCID REFERENCE INFORMATION 
1 802007) Q NSC SER 39 S:5 ORBITER BIWIV31424 2.000 15.000 0.500 0 000 REFS 0.3200 SQ FT 
to 020,0) /A SC SER 39 S-5 ORBITER 5 WIV314Z5 2.250 15.000 0.509 0:000 REFL 0.2300 FT 
'BA20511 Sc SEP 39 S:S ORBIfER Bl1lV3026 2.0 5sno a000 1.6000Soo 0.500 REFS FT
 
fo2o 2) "Sc SER 39 IR _ BIWIV30Z7 3:005 15o000 050 000XR 55 I 
IBCP011 mmsc SER 39 S-5 ORBITER alwIv3H2S 3.500 15.000 0.500 0.000 YMRP O.GoOO 
(OG201.) [ MSC SER 35 S-5 ORBITER a1WIV3FI29 4.000 L5.000 0.500 a000 ZMRP 2.4000 IN 

SCALE 1,8750 FCT
 
.ACH O.Z50
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ASPECT RATIO AT MID-TAIL POSITION
 

.035 

.030 E ,_ - -

.025 

.020 

.015 

u 

zLLI .005 

LL .O
 

LLI -0055 

Ld 

) -. 010 

-J 

of -. ag ... 
LuI 

-. D45
 
-.050............
 

-. 045 ­

-. 050 -

L.. . ....L.4-.L ... . .L.. . .. . . . . ..- J44 LJ... J. -4.A. J.. .J... . .. . . . . . . 
.05 - 6 -5 -4 -3 -2 -1 a 1 2 3 4 7 

ANGLE OF ATTACK, ALPHA. DEGREES
 

cArA SET SYMBOL CONFIGURATION PESCRI"TIO ASPECT LSWEEP TAFER INCIG REFERENCE INFORMATION 

1s02007) C) MSC SR 39 S-5 ORBITER 91W1V3H24 2.000 15.000 0.500 a.000 REFS 0.3200 so rT 
I ca0s0 I MSCSER 39 S-5 CRSITER SIWZV3H25 2.250 15.000 0.500 0.000 REFL U.2300 FT 
Z62011) I4SC SEP 39 5-6 ORBITER 8IWIV314zs 2.500 15.000 0.500 OX00 REFS 1.5000 FT 

CO202 ) L MSC SER 39 S-$ ORBITER BOIIV3H27 3.000 15.000 0.500 0.000 XNRP 15.5200 IN 
"7013) 4SC SER 39 S-5 ORBITER BtWIV3N25 3.500 15.OCO 0.500 0.000 YNRP 0.0000 
M20141 [ MSC SR 39 5-3 OREITER OIWIV3HZ9 4.000 15,000 0.500 0.000 ZNRF 2.4000 im 

SCALE 1.9750 PCT
 
HACH 0.250 

PAGE 55 



ASPECT RATIO AT MID-TAIL POSITION
 

.006 

.004 
x 

.000 

-. 008
 

LL -. CBS 
016 

-. 00 

-. ae -7 -- -- ta-3 -- I- I I I p 4 1 p . . 8 

ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGURATION DESCRIPTION ASPECT L$IXE TAPER INCID REFERENCE INFORMATION 

HSCSR 39 5-5 ORBITER 2.0DO 0.509 SO 

HC 56R 39 5-5 OQUITER Btwlv3HZ5 2.250 15.000 0.500 0.000 R6FL O,2300 FT 
ISGO07) c BIWJV3HZ4 15.000 0.000 REFS. 0.3200 FT
 

1 61010)IDG2011) NS Bl IV5HZ6 2.500 15.000 0.500 0.000 RCFB 1.590a FT
HC $FR 39 S-5 ORBITER 
, Gozozj USC SCR 39 5-5 ORBITER 5; WIV3H27 3.000 15.000 0.500 0.000 XMRP 15.$200 in 
, scv l) MSC Sep 39:-5 ORBITER al IV3"2B 3.500 15.00D 0.500 0.000 YORP 0.00oo 
"'vol, 'Ir HSC 5CR 39 5_5 oevITER o wiv3mz: A.000 15.030 0.50D0 .000 ZMRP 2.4000 IN 

1.6750 PCT
HAH QZDSCALE 
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EFFECT 	OF TAIL INCIDENCE ANGLE AT MID-TAIL'POSITION
 

I 	 t-

0.3 

-Jz 
0.2 

z/ 

-a.4 

-I­

-0 -5 -4 Z 3 	 46 

- .-

ANGLE OF ATTACK. ALPHA. DEGREES
 
CATA SET SY501. CmFtFURATION $7CScRIFTION 	 ICID ASPECT i SWEF TAPER REFERENCE INFORMATION 

) COIO MSC SCR 39 5-5 OBITER 5iW1V5z4 	 -2.00a E.00 15.000 a.500 REFS a.3200 $a FT 
I Z9073 	 Ll "SC SCR 39 S-5 ORBITER E11WIV3H4 0.000 2.000 15.000 0.500 REFL 0.2300 Fr


0 5CR 39 S-5 ORBITER BIWIV3HZ4 2.000 2.000 15.000 0,500 REFS 1.CO0 Fr
 
L NBO2O$) ORBITER 8 WlV3H24 4.000 2.000 15.000 0.500 XNRF 15.5200 IN
SSC -5R 39 S-5 


toozD19) HSC S9R 39 S-5 ORBITER aIgJV3H24 6.900 2.000 ±5.0DO 0.5O YMRP 0.0000
 
ZMRP 2.4000 Z.
 
SCALE 1.8750 PCT
 

HACH 0.ZE0
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EFFECT OF TAIL INCIDENCE ANGLE AT HID-TAIL POSITION
1 
rrT 

.14 

.1a --­

0 .11 

wi .10 _ _ 

t ­

.D7
 

.06
 

.05 -

-8 - -6 -5 -4 -3 -2 -1 0 1 2 4 5 6 1 8 

ANGLE OF ATTACK. ALPHA, DEGREES
 
CATA MT SYMOt CONFIGURATION [ESCRIPTION IHCID ASPECT LSWEP TAPER REFERENCE I&FORMATIO 

6 1 0aozo6SC MR 39 S-5 CBItER 81WIV3H24 -2.000 Z.000 is.000 0.500 REF$ 0.3200 30 FT 
(02007) I) DSC SER 39 5-5 CRBITER 01WV31424 0.000 2.000 15.000 0.500 REFI 0.2300 FT 
(BxZO7) N SER 39 S-5 ORBITER LIWIV3HZ4 2.000 0.500 1.5000DSC 2.000 15.000 REFS FT
 
(oc2oxa, MSC 5ER 39 5-5 ORBITER 81WIV3H24 4.000 2.000 15.000 0.500 XHR 15.5Z00 IN
 
fac20I9) -SC 5CR 39 S-5 ORBTER 81WIV3H24 6.000 2.000 15.000 0.500 YHRP 0.00co
 

ZXRP 2.4000 IN 
SCALE 1.8750 PCT
 

APG 0.258 
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
 

57 
7 

0'0 o -E 

-4
 

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

-o -7 -- 2 a 1 1 4 5 6 T a 

ANGLE OF ATTACK, ALPHA, DEGREES
 
OAT SCT SYtBt COtFIGURATICJ DESCRIPTION IHCID ASPECT '.SWEEF TAPER REFERENCE INFORMATION 
(06c O1O C MSC S99 39 5-5 ORBITER B±WlV3H24 -g.000 2.000 15.000 0.500 REFS 0.3200 SO FT 
to02007~l MSC Sell 39 33 deXTCR 51W1V3024 0.000 2.00 "5.000 0.500 REFL 0.2:300 FT 
(242027) MSC SR 39 S-5 ORBITER BXVIV3024 2.000 2.000 15.000 0.500 REFS 1.000 FT
 
(SG II HSC SER 39 5-5 01B1TR S1WIV3$24 4.000 2.000 15.000 0.500 MRF 13.52ca IN
 
(02zo09) MSC SER 39 5-5 ORBITER B1WIV3024 6.000 2.000 15.000 C.500 YHRF 0.0000
 

ZNRP 2.400D IN
 
MACH u.z v SCALE 1.8750 PCT
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION 
*.040 r-,rr 1r--, I r1-~I--r r-- -r- rr rT- r-r--irnr-

.035 

rr rrr 

.030 

.025 - -- _ _ - - - - - - - - - - - _ _ 

.020 

.015 7 

z 
-

C-, 

.00 

.005 

.DOD 
-o-__ 

- - -___ _ _ _ - -

-__ 

-_ __ 

_ 

-.015 

LI 

<-l.025 

-.-. 

-. 045 

-. 050 ___-­

- -- -6 -5 -4 -3 -2 -± 0 1 2 3 

ANGLE OF ATTACK. ALPHA, DEGREES 
DATA SET SYMBOL CC4FIGUiATION DESCRIP ICN INCID ASPECT LStEP 
1BOZ26) MSC LSE 39 S-5 ORITER 5jw1V3H24 -2.000 9.000 15.000 
1G0200I) HSC SER 39 S-5 ORBITER Blt4V3HZ4 O.000 2.000 15.000 
COGZOI7, uSC ER 39 5-- ORBITER OIWIV3KE4 2.000 Z.000 15.000 
CBG20S0 L HSC SER 39 S-5 ORBITER BIWIVSN24 4.000 Z.000 15.000 
IB; 2r19 HOC SER 39 S-S ORBITER BIWUV3HZ4 6.000 2.0o. 15.000 

MACH 0250 

4 

TAPER 
0.500 
0.500 
0.500 
0.500 
0.500 

5 6 7 S 

REFERENCE INFORMATION 
REFS 0.3200 SQ FT 
REFL 0.2300 FT 
REFS 1.3000 fT 
X1RP 15.5200 IN 
YHRP o.00O0 
ZNRP 2.4000 IN
SCALE 1.6750 PCT 
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
 

.008
 

.004
 

C 
m 

U) 

z 
-. 008
 

C 

"d
 

-.012 4.. . ..-.-


Z -. 014 

-.016
 

-. 018
 

w-3 -2 1 a 1 2 3 7 

ANGLE OF ATTACK, ALPHA, DEGREES
 
0AIA SET SY0BOL CCOFIGURATIC DSCRIPTION INCID ASPECT LS %EP TAPER REFERENCE INFORMATION 
(062016) H$C S5R 39 S-5 ORBITER VlIV3H?4 -2.000 2.000 15.000 0.500 REPS 0.3900 50 rT 

1 62007)(6Z) .5C$ SER 393 S-5 - ORBTERRBITER 9IWIV3H9461WIV H24 
0.000
F.000 

2.000
2.000 

15.000 
15.000 

0.500 
0.500 

9EFL 
REFS 

0.2300 
1.50on 

FT 
FT 

.. Zo.'; -scHSE R 39 -5 OR aITER 01WIV3HZ4 4.000 2.000 15.000 0.500 XHRP 15.520D IN 
1 0;20192 HSC SER 39 S-5 MUTTER 9l IV3M24 6.000 2.000 15.000 0.500 YMRP 0.00110 

2HRP 2 40OU IN 
MACH v*ala SCALE I.:$5 PsCT 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 

D.7 -___0.0 

0.6 ­

0.5 ­

0.4 -

0.S 
_J 

0.2--

I' 

--0.0 
L.

Lii 

I­
I--0.2 

-0.3 ___ 

-0.7 

S6 -4 -2 - 2 3 4 6 7 8 

ANGLE OF ATTACK, ALPHA, DEGREES
 
VTAT SET ST L CONFLRATIO DCSCR:PTICN LSWEEP ASPECT TAPER INCI REFRENCE INFORMATION 

BGZ015) ) M$C Sfe 39.5 5 ORBITER BIW6V3H3D 0.000 2.000 0.500 0.00 REFS 0 .3200 S FT 
(I.O0070 NSC SER 39 S-5 ORBITER e114V3H84 15.000 2.000 0.500 0.000 REFL 0.2300 FT 
t002020) 0 MSC SR 39 5-5 COITER 814IV3H3 30.000 2.D00 0.500 .000 REFS 1.5000 FT4 

"SC SER 39 5-5 XHRP 

(cZOZZi f SC SER 39 5-5 ORBITER BIWIV3H33 60.000 Z.009 0.50D 0.000 YMRP O.DDU0
 

ZHRF 234000 IN
 

"2021, NII ORITER a01 V3H52 45.000 .000 0.500 a.000 15.5200 1. 

MACH 0.250 SCALE 1.8750 PCT
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 

.15 

.14 

.13
 

W .10
 

Li 

U-
LU .10 

I. w 

CX 

.05 

-0 -7 -6 -5 -4 -3 -2 -2 a I L' z 5 6 7 a 

ANGLE OF ATTACK. ALPHA, DEGREES
 
CATA SET SYMBOL CO FIGURATION VESCRIFTICW LS EF ASPECT T4PER INCID REFERENCE INFORMATION 
aczv2I; 0 MSC SER 39 S- ORBITER BlWJV3H3o 01000 2.000 0.500 0.000 REFS D.3200 SO FT 
SOGZOOI)3 LS SC 59R 35 S-1 ORBITER ElWlV3HZ4 15.000 2.000 0.500 0.000 REFL 0.2300 FT 

18120o 
G.0.11 

lol2cz2j .5C 

S_ 5SORBIS 8TER S1WIV33I 
'SE: '9 5-5 ORBITER 2IWV3M3z 
SER 39 35 ORITER a WIV3"33 

30.000 
45 000 
60:vuo 

Z.000 
Z.000 
2.ODD 

0.500 
0.500 
O.$vc 

0.000 
0.000 
0.000 

REPS 
XMRP 
YMRF 

1.5090 
15.5zon 
0.Q00 

rT 
IN 

MACH 0.250 
ZMRP
SCALE 

2 4000 
1.87Sa PCT 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 

-I. 
4 o 

C 

2­

0 
I 

-2 

-7 -6 -5 -4 -3 -aZ -- 0 £ 2 3 4 5 $ 

ANGLE OF ATTACK, ALPHA, DEGREES
 
CATA SET SYMBOL CNFIGURAT1JOd ESCRIFTIO LSWEP ASPECT TAPER INCID REFERENCE INFORMATION
 
, DGZ015J MSC SER 39 5:5 ORBITER SIWIYS30O 0.000 2.000 0.500 0.000 REFS 0.3200 So FT 
(0G0297) MSC SER 9 S-55 0 TER BIIV3$24 15.000 a.000 0.500 0.000 REFL 0.2300 FT 
10020201 0 HSC SER 39 S:5 ORITE9R BJWV3HI 30.000 2.000 0.500 0.000 REFS 1.5000 FT 

OZ I L $5SEP 39 5 ORBITER 58t V3H32 45.000 2.000 0.500 0.000 XMRP 15.5oO IN 
(BG2z) MSC SER 39 5-5 ORBITER BIWlY3H33 60.000 2.000 0.500 0.00D YHRP 0.0003 

ZNRP 2.4000 IN 

SCALE 1.8750 PCT
HACH 0.250 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION 
.040 rnr tr rrrr--c -,--r-il T-l-----r ,r-rr-- -r,--r-rr -r-r,,- -r-r-rrl,-rr -rrrrJI rrtr 

I 
rflJ 

.030 

.DZ5 

.020 

U 

.015 

UtJ-

I 
Li. 

-005 

.0o0 

.005 

U -. 010 

-.020 

,-556 -7 - -4 -3 - 3 4 5 6 7 

ANGLE OF ATTACK- ALPHA. DEGREES 

DATA SET SV8B CONFLOUR TION CESCRIFTION LSWEPF ASPECT TAPER INCID REFERENCE INFORMATION 
8&G2G153 C1 HSC SER 3 5-5 ORBITER 81WIV3M30 0.O09 2.ODo 0.503 C.oa0 REFS 0.3200 SQ FT 
DBGozo) RSC SCR 39 5-5 ORBITER IWIVSH24 15.000 2.000 0.500 O.000 REFL 0.2300 FT 

coo0zoz) 

I ozzD2j
leozozz) 

Lj
" 

XSC 59R 39 5-5 ORBITLR BIWIV3H31 

SC BER "9 S- ORBITER BlWlV3H3k 
NC SER 39 S-5 ORBITER DIVIV3H33 

30.000 
45.000 
60.000 

2.000 
2.000 
2.0od 

0.500 
0.500 
0.500 

0.000 
0,000 
0.000 

REFS 
XMRP 
YHRF 
ZMRP 

1,900 
15.52va 
0.o00 
2 4000 

FT 
IN 

IN 
SCALE 1:8750 PCT 

.ACH 0.2$0 

PAGE 65 



EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 

.008 

.004
 
x 

.002
 

m o004ooo 

-*D 

-I0 
-. ' 

I-

C-) -. 012
 

Z -o01A 

I-I_J 

-.016
 

-. 010 

-.020
- -5 -4 -3 -2 -1 3 4 5 6 

ANGLE OF ATTACK. ALPHA. DEGREES
 

CATA SET SYMBOL CONFIGURATIC* OESCR&PTION LSWEEP ASPECT TAPER INUC REFERENCE INFORMATION 

(O0Z0±5) 
C8020071 

MSC 
NSC 

5CR 
SER 

39 5-5 ORBITER 
39 S-5 ORBTER 

B514V3H30 
31,IV3M24 

0.00 
15.000 

21000 
2.000 

.500 
0.500 

0.000 
0.000 

-REFS 
95FL 

0.3200 
0.2300 

SQ FT 
FT 

L892020) MSC 5CR 30 S-5 ORBITER B14V3H31 30.00. 000 0.500 0.000 REFB 1.5000 FT 
cvo&0213 cSCzCR 39 S-S OBITER 8IIV3H32 45.000 2:000 0.500 0.000 XIRP 15.5200 
(Bl0ozz) N5C 5CR 39 55 ORBITER BIUIV3H33 60,000 2.0 0.500 0.000 YMRF 0.0000 

ZNRP 2.4000 IN 
SCALE 1.8750 FCT 

MACH 0.250 
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

0.0 " 

S 0.5 - __ 

-I.4 

w 0. -
. 

-D-o2. 

LL 
LuI 

U 

I-

ANGLE OF ATTACK, ALPHA. DEGREES
 
CATA SCT SYMBOL CONFIGURATION VESCRIFTICI TAPER ASPECT LSWEP INCID REFCRENCE INFORMATION 

OG20241} MSC SER 19 S-5 ORBITER BIWIV3H34 (11130 2.000 16.000 0.000 REFS 0.3200 SO FT 
IOG2025) NSC $ER 39 $-S ORBITER 6f WLV3H35 Basil 2.000 15.000 0.000 REFL 0.230U FT 

0,G207 S R3 -5 ORBITER BJWJV3HZ4 0.500 2.000 15.000 0.O00D REFS 1.5000 FT 
062...) 5C Zen ': 5-5 ORBT R 01WJV3H 6 - 0 750 2 aDo 1S5o .000 ,O XMRP 15.5200 IN 

1alz3zll SC Zen 59 S-S O+IROT aZWvl3H37 1.000 2:000 15.000 o.a00 YMRP U,"DO0
Z-R0 z.4000 IN
 

-.0SCALE _750 PC
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

.15 -	 3 4 7 

Z 	 , 

w .09 

.07 

.06
 

.05
 

• a - -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 0 

ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET SYMBOL C0FIGURATIC OESCRITION 	 TAPER ASPECT LSEEP INCID REFERENCE INFORMATION 

B102024) 0 MSC SER 39 5-5 ORBITER BIliV3H34 	 D.000 2.000 15.000 0.000 REFS 0.3200 SQ FT 
I82z025) SC SER 39 S-5 ORBITER VIWIV3H35 0.250 Z.000 15.000 0.00 REFL 0.2300 FT
 
(oO2007) bHC SER 39 5-5 ORBITER 811iV3N24 0.500 2.000 15.000 0.000 REFB 1.5000 FT
 
10Z6) M-SC 55R 39 s-5 ORBITEI BIWIV3HS6 D.750 2.000 15.000 0.000 XMRF 15.5200 IN
 
co?OZT) MSC SER 39 S-5 ORBITER SI1IV3H37 1.000 2.000 15.000 0.000 	 YMRP 0.00DO
 

ZNRP 2.4000 IN
 
SCALE 1.8750 PCT
 

MACH 0. 50
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

7 __ 

4 

.­

-4/
 
cI.
..
 

-si7 - -5 - -3 -2 1 2 4 5 8 7 0 

ANGLE OF ATTACK. ALPHA. DEGREES
 
QATA SET SYMBOL CON;X10URATIC0 OESCRIPTIa. TAPER ASPECT LSISEP INCIG REFERENCE INFORMATIONt 
I1802024) 0 SC SER 39 S-5 ORBITER Bl~t V3834 0.000 2.000 15.000 0.000 REFS 0.3200 so FT 
I 0022,) 43 HSC 5CR 39 S-5 ORBITER CIWLY3MSS 0.250 9.000 15.000 0,000 R~rL 0.2300 rT 

.5207) 39 S-5 ORBITER 0.500 15.000 R6FQ 1.5000 FTHC SEA 51W1V3142' 2.000 0.000 
'6207 .S. .. .9 5-5 ORBITER ELW! VS136 0.750 9.000 15.000 0.000 XFIRP I5.5205 IN 

(80202?) 1.MSC SCRl 39 S-5 ORBITER BIWIV5$37 I.000 2.000 15.000 0.000 YNRP 0.0000 
ZI4RF 2.4000 IN
 
SCALE 1.8750 PCT
 

MACH 0.250 
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TAPER'RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
.040 1 1 1 j I I I I I I -I I j , 

.035 

.030 

.025 

.020 

U 

z 
" 

u 

.015 

.010 

.005 

.000 

--.005 

-.010 

-015 

-oJ 

LI 

-. O25 

-. 030 

a0 7 6 .5 -4 -~ 1 0 1 2 3 

ANGLE OF ATTACK, ALPHA. DEGREES 
0ATA SET SYMBOL CONFIGURAhION CCSCRXPTIt TAPER. ASPECT LSWEEP 
0G0Z0ZXi Q flC 5CR 39 5-5 0RITER 6iWIV3H34 P.000 z.oo 15.000 

IflCZ02SA L" MSC S9R 39 5-5 ORBITER BIlIV3H35 0.250 z.000 15.000 
(6020071 0 MSC Sr 39 S-5 ORBITER 0iIWV3$24 0.500 2.000 15.000 
..0Z.6. SC 5R 39 5-5 RBITER OI:V31H36 0.750 2.000 15.000 

I 027' HSC SCR 39 S-5 ORBITER tI4V337 $.000D .0 

4 

INCID 

0.000 
a.000 
U.000 
0.000 
0.000 

5 6 7 3 

REFERENCE INFORMATION 
REFS 0.5300 S FT 
RErL 0.2300 FT 
REFB 1.5000 FT 
XHRP 15.5%00 IN 
YMRP 0.0000 
ZHRP 2.4000 ZN 
SCALE 1.9150 PCT 

PACHG50 
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

.008 -. __H 

.006
 

m .004 

W -. 006 

ci < 

-J 

LL 
L_ -. 000 

I-I 

-. 010 

Die 

7 .018 

.O-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 

ANGLE OF ATTACK. ALPHA, DEGREES 
CATA SETSYMBOL COnFIOURATICM DESCRIPTION TAPER ASPECT LSWEP 

(12O0241 C NSC 5CR 39 5-5 ORBITER IWV3NH34 0.000 2.000 15.000 
(02025) 45 MSC 5CR 39 5-5 ORBITER 6IWIV3H35 0.250 2.000 15.000 
(ocsO5l MSC SER 39 -5 ORITER AtWV3H24 0.500 2.000 15.o0o 
a o20265 i 1$C S6 30 5-5 ORBITER B0WIV336 0.750 2.000 15.000 
(f0zoz0) NSC 5CR 39 9-5 MBITER 51WIYS37 i.Uo 2.000 15.000 

MACH 0.250 

4 

INCIO 
0.000 
O.000 
0.000 
0.000 
0.000 

5 6 7 8 

REFERENCE INFORMATION 
REFS '0.3200 SO FT 
REFL . 0.2300 FT 
REFS 1.5000 FT 
XNRP 15.5201 IN 
YIRP 0.0000 
Z$RP 2.4000 IN 

SCALE 1.8750 PCT 



AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION 

0.8 -

0.6 

-- J 

z 
0.2 

LL 0.0 

C 
-­ 0 2 

-D. 

.- -0.2 

-4D° 

CATA SET SYMBOL 
ce,20zs3 
(CGZOzS) 
Scz07) 

(tO20301Iti 
foo31)II 

ANGLE OF ATTACK. ALPHA, DEGREES 

ConFIOURATIONtCESCRIPTION AREA ASPECT '.SWEF 
HSC $eR 39 S-5 ORBITER 01WV3H3& 100.000 2.000 15.000 
MSC SER 39 $-5 ORBITER It V3HS9 200.000 2.000 15.000 
M$SC SER 39 S-5 ORBITER 814V3H24 300.000 2.000 15.000 
MSC SER 39 S-5 ORBITER O6I''3H40 400.000 2.000 15.000 
$SC SCR 39 5-5 O6BITCR 51W!V3HAI 500.000 2.000 15.000 

0.250 

TAEER 
0,500 
0,500 
0,500 
0.500 
0.500 

REFERENCE INFORMATION 
REFS 0.3200 50 FT 
REFL 0.2300 FT 
REFs 1.5o00 FT 
XMRP 15.5200 ZN 
YNRP 0.0000 
ZIRP 2.4000 IN 
SCALE 1.8750 FCT 
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-AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION 

.13 

.12 

wI 

- -

ILI 

LL 

U-Li4 

.10 

m P 

.07 
00 

.0T 

.D4-t L7 -6 -s -4 -3 - -1 0 1 2 3 

ANGLE OF ATTACK. ALPHA, DEGREES 
OATA SET SraBQL CcN'FI0URATIOt DESCRIPTION AREA ASFECT LSWCEF 
(SG2020) 2 HSC 5CR 39 S-5 ORBITER 01WIY3H3B io&.000 2.000 15100D 
(B0Z029 vSc 5ER 39 S-5 ORBITER 31WIY3H39 200.000 9.000 15.00a 
8102007, $C CR 39 S-5 ORBITER 81WIV3H24 300.000 V.000 151p00 
(2..) I. , .'sC 5ER 39 S-3 ORBITER 81W1V3HM4 400.O00 a.goo 15,000 
(94205$' I SC 5E 39 S-5 ORBIT7R 0IwIV3HAI 500.000 2.U000 ±5000 

4 

TAF6R 
0.500 
0.500 
0.500 
0.5o0 
0.500 

5 6 7 0 

REFERENCE ZNFORMATION 
REFS 0.3200 SQ FT 
REEL 0.2300 FT 
REFS 1.:900 FT 
XHRP 15.52.30 ZN 
YNRP 0.0000 
ZMRF 2.4000 IN 
S0.250SCALE 1.750, PCT 
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

-2 

S - - - -- - ­ - p a 

ANGLE OF ATTACK, ALPHA, DEGREES
 
CATA SET Sf-BOL CNF rAoTION DESCRIPTION AREA ASPECT LS EP TAPER REFERENCE INFORMATION 
16G2020) NSC SEP 39 S-5 ORBITER BIWIV3H08 Doo.DOO Z.000 15.000 0 500 REFS a 3200 So FT 

0500 REEL 0:2300 FT1SOZOZ9) mSc 59M 3: -5 ORBITER 01I V3H39 200.000 2.000 15.900 
'802OO C SEP 39 S-S ORBITER SfWIV3Hf' 300.000 2.000 15.0OG 0 .Sao REFS 1.5000 FT 
1842030 HSC SER 3: S-5 ORBITER SlI V3M40 40A0.000 2.000 15.000 0.500 XMRP 15.5200 10 
feczagl MSC SER 39 S-S CASITER 5IWIV3H4I 500.000 2.000 15.000 0,500 YMRP 0.090c; 

ZMRP 2.4010 in 
SCALE 1.8750 PCT 

MACH 0.250 
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 
.040 ,-r'l-rj -y-,-r-r -r-r-rri-r--r-r ,-n-r -r-rrr rrrr rrrr rr, rrrr rrrr -nlr rrrr -rrr 

.035 -­

.030 - - ~ __ 

.025
 

.020 - - - -I_ _ 

.015 --- -­

.010 

z 
r.-


I .005 

It .000
 

Lui 

-. 0J 

--°0 
 - 4.0A 

-o045 

-. 050 ___ 

- - - -5 .4 -. -t 0 2 4 63 -1 1 3 5 1
 

ANGLE OF ATTACK, ALPHA. DEGREES
 
CATA SI5 Ysrxi4O OC.FIGURATIO UESCRIfTION AREA ASPECT LSWEEp TAPER REFERENCE INFORMATION 

IoozSz) Q MSC SER 39 S-5 OROITER 6lIlV3NH3 :00.000 2.00C 15.000 0.500 REFS 0.3200 SQ FT 
(S020291 Ll MSC SER 39 Sr3 ORBITER a114V3H30 200.000 2.000 15.000 0.500 2EFL 0.2300 FT 
(S02001) a $C SER 39 S.5 OROITER 8l41V3H24 300.000 2.000 15.000 0.500 REFB 1.5000 FT 
(o2030) MSC S n 39 5-5 ORITER 6UI1V3$4U 400,000 2.000 15.000 0.500 XIRP 15.52 0 ZN 
CBGZozIj HC 5CR 39 5-5 ORR TER B0WIV341 500.000 2.000 15.000 D.500 YHRF 0.0000 

ZHRP 2.4000 IN 
0.250 SCALE 1.O8?5 PCT 
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

.006 

.004____ 

x 

.002
 

m .000 

-. OD 

U) -
0 0 4 

.006
-LJ 

- 00 

-. 000 

z 

B-3
 
-. 012
 

-.014
 

- -7 -6 -_S 4 -3 2 - 1 2 3 4 5 6 7 

ANGLE OF ATTACK. ALPHA, DEGREES
 
VATA SET SYMBOL CONFIGURATIONOESCFIPTION AREA ASPECT L$ CP TAPER REFERENCE INFORMATION
 
IOG9028) C) NBC SER 39 S-5 ORBITER B1 IV3M5& 100.000 2.000 15.000 0.500 REFS 
 0.3200 SO FT 
I BG 09) a NC SER 39 5-5 oqBTER DIWIV3""9 200,000 2.000 15.000 0.500 REFL' 0.2300 FT 
(EG2007) ms S$ER 39 S-5 ORBITER 01WIV3H24 300.000 2.000 15.000 0.600 REFS 1.500a FT 
1G 0620 1 SC SER 39 5-5 ORBITER 91WIV3Hla 400.000 2.000 15.000 O.30D XHRP 15.5200 IN 
18 20313 NBMCSER 39 S 5 ORITER 01WlV3M41 500.000 2.000 15.000 0.500 YHRP O.DUCO 

ZLRP 2.40. 0N 

.AH V.Z50 SCALE 1.8750 FCT 
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EFFECT OF VERTICAL POSITION OF THE TAIL
 
i,, -rrfl1o* -rrr-; r-1i r nrrr -r--r-T-, rn-i-,-rr -mn- rn-ri -rrti- .- rr r-r .,rr ,mr 

0.9 

0.­

0.5 ­

0.4 ­

0.3 - -_ 

-1 

2. 

I 0.0-
IL 
hi
 

0L -o.1 - -

LA 0.32 
0.2 -6 -7 - -1---.- -1 _ 5 ? 

-0.4. 

-7 -O -5 4a32 - 4 5 6 7 a 

ANGLE OF ATTACK. ALPHA, DEGREES
 
DATA Mt SYMBOL CONFIGURATION DESCRIPTION VERPOS ASPECT 'SWEEP TAPER REFERENCE INFORHATION 
(S2007) MSC SER 39 -5 ORBITER 61JIV3Hl4 2.050 2.000 15.000 0.500 REFS 0.3200 SO FT 
, 620333 MSC MER 39 S-5 ORBITER DIlIV3NZ4 1.750 2.000 15.000 0.500 REFL 0.2300 FT 

MSC 0.900 L5.000 REFS FT0612034) 0 5CR 39 S-5 ORBI tER S1WIV3H2 2 000 0.500 1.5000 
XNRP 15.52co IN 
YHRP 0.0000 
ZHRF Z.4000 IN 
SCALE 1.8750 PCT 

RAC$ 7250 
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EFFECT OF VERTICAL POSITION OF THE TAIL
 
o16 'd l i lli i 1 1 l l i s 	 , J l d i d . I $ 1 1 I ' l l 


.14. 

.12 

CD
 

.07
 

IDS 

.0' 

04-8 -7 - 5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 

ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA sn SYHOOL. CONFIGURATION DESCRIFTIQH 	 VERPOS ASPECT LS3EEF TAPER REFERENCE INFORMATION 
IGNZOOT I HSC SER 39 5-5 OBITER BIWIV3H24 2.050 2.000 15.000 0500 REFS 0.3200 SO FT 

Id ZW3, S 5-5 ORBITER 1.750 5.000 REFLMSC SLR 39 B1W±V3M4 	 2.0 0.300 0.z ou
 
1020:4) 0 MSC 5ER 39 5-5 ORBITER 81W1V3H04 0.900 2.000 15.000 0.500 	 REFS 1.5000 FT
 

XNRF 15.52D0 IN
 
YHRP 0:0000
 
ZHRF 2.4000 IN
 
SCALE 1.8750 PCT
 

MACH 0.250
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EFFECT OF VERTICAL POSITION OF THE TAIL
 

fit' 

-2 	J 
-3
 

-4
 

3 A 5 6 7-6 -5 -4 -3 -2 - 1 

ANGLE OF ATTACK. ALPHA. DEGREES
 

DATA SET SYMSOL CCWFIGURATION DESCRIPTION 	 VERFOS ASPECT LSWEEP TAFER REFERENCE INFORMATION 

18,2007) M5 S 39 5-5 ORBITER SZtiAV3HZ4 2.050 2.000 15.000 0.500 REFS V. 200 SOQFT 

S 38Z3)S-5 ORBITER Fl ;V3HZ4 1.750 2.000 15.000 0.500 R FL D.2309 FTE 9 
ROZO3 Il MSC 5£R 39 S-b SITZR B1 lV3HZ4 0.900 2.000 15.000 0.500 	 R6FO 1.5cou FT
 

XHRP 15.5209 IN
 
YHRPp .000D
 
Z-RP 2.400D IN
 

1.8750 PCT
H H ,20SCALE 
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EFFECT OF VERTICAL POSITION OF THE TAIL
 
,0UI I I I .. ..
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Ii 000 -__ 

u 
IL! 

S -.0105 

LL1 
-J 

-.015 

.03 

- -3 -2 2 3 5 6 7 

ANGLE OF ATTACK. ALPHA. DEGREES 
DATA S9-T SYMOOL 
ce62o0ll 
100203 3) 
(BGZ0314 

CONFIGURATIO DESCRIFTION 
SC $ER 39 5-5 ORNTER BlwlV3HZ. 

NSC SE. 39 S 5 OR ITER SlWIV3NZ4 
MSC SER 39 S-5 ORBITER 81WlV3MZ4 

VERPO$ 
2.050 
1,750 
0.900 

ASPECT 
Z.000 
Z*a00 
2.000 

LSWEPF 
15.000 
15.000 
i5.000 

TAPER 
0.500 
0.500 
0.500 

REFERENCE INFORMATION 
REFS 0.3200 $0 FT 
REFL 0.2300 FT 
REFB 1.5000 FT 
XMRP 15.520D IN 

MACH 025. 

ZMRP 
SCALE 

2:4 000 
I .8750 

IN 
PCT 
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EFFECT OF VERTICAL POSITION OF THE TAIL 

.008 -__ __ -

.000_2__ 

- .004 

-°oJ 
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I­

-. 006 4I 

0-
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--.DO---
DID 

--.00 

0 -­ 1 

BATA ET SYMBOL 
O? 2B 

a 03$) 
10OZO3.) 0 

MAH1 

-7 -6 -5 -4 -3 - - 1 2 3 

ANGLE OF ATTACK. ALPHA. DEGREES 
COFFIGURATION DESCRIPTION VERPOS ASP-Cr '-NEVP 

MS SSR 19 5-5 ORBITER BtWIV3H24 2.050 Z *oaO 15.000 
MsC SER 3 S-5 ORB TEX IWLV3H24 1.750 Z.000 15.000 
HSC SER 59 S-5 ORBITER Bl lV3HZ4 0.900 Z.000 25.000 

D..3 

4 

TAPER 
0.500 
0.500 
0.500 

5 6 

REFERENCE INFORMATION 
REPS 0 0 QF 
REFL 0.2300 FT 
REFS 1.5000 FT 

XMRP 15,52co IN 
INRP :0,0'a' 
SCALE 1.9750 PCT 

P Ar'P Q I 



AREA EFFECT AT THE LOW POSITION
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0.8
0.? I

L___ ___ AVV__ 
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. .- -G.I. . . . ,1.. .. . . . . . . . . . . .. . . . .. . .J.. . ... - .-. 

"8 -7 -6 -5 -4 -3 -2 -1 a 1 2 3 4 5 6 7 S 

ANGLE OF ATTACK, ALPHA. DEGREES
 
DATA SET SyrMOL CONFIGURATION DESCRITON AREA VERPOS ASPECT LStEEF REFERENCE INFORMATION 

2) HSC SER 39 S-5 MOITER 5IIV336 100,000 0.9v0 2.000 15.000 REFS 0.5200 so FT 
02036)I MSC SER 39 5-5 ORBITER BttWV3H39 200.000 0.900 2.000 15.000 R5FL 0.2300 FT 

.b.CR 39 5-5 ORBITER B041V3HZ4 300,000 0.90 Z.000 15.000 REFS 1.5000 FT 
I,';371 MSC SER 59 S-S ORSITER 091IV3H40 . 400;000 0.900 2.000 15.000 XHRP 15.5200 IN 

(84038) 1SC SER 39 s-5 ORBITER BI IJV3H41 500.000 0.90 2.000 15.000 YHRP 0.0011 
ZNRP 2.4000 IN 
SCALE 1.8750 FCT
 

MACHPE
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AREA EFFECT AT THE LOW POSITION
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.12 - ___ - - -___- - ­
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.- 8 7 -6 1 -4 -3 2 -t 0 1 -2 3 4- 6 7 8 

ANGLE OF ATTACK. ALPHA. DEGREES
 
ATA SET SYNSOL COFIGURATIONDESCRIPTION AREA VERPOS ASPECT LSWEEP REFERENCE INFORATION 
GZ8035) 0 HSC SER 39 5-5 ORBITER 0B1wVSm38 100.0g 0.900 2.000 15.000 REFS 0.3200 SO FT 
£ IZ0361.mSCSER 39 3-5 ORBITER 1I iV3H39 200.000 0.900 2.000 15.000 REFL 0.2300 FT
 

(66203.i 0 MSC S - 39 S-5 oROITER 1WIV3H24 300.000 0.900 2.000 15.000 REF8 1.SbUO FT
 
C0,2.7 NSC ,R 3 9 S-5 O BITER OIWVH40 400.000 0.900 a.000 15.000 X$RP 15.520a rN
 
(IIZ035) MSC SR 39 5-5 ORBITER BIUIV5H4 500.000 D.900 2.000 15.000 YMRP 0.0000
 

ZHRP 2.4000 IN
SCALE 1.8750 PCT
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AREA EFFECT AT THE LOW POSITION
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CATA SET SYMSOL 
(L32055, Q 

c0NrtUsATI( 
USC 5CR 59 5-5 

ANGLE OF ATTACK. ALPHA. DEGREES0Escg1F13IE AREA VERPOS ASPECT
E sIrCR BIUIV3N3S ±00.000 0.900 2.000 

L$StP 
±5.000 

REFERENCE INFORMATION 
REFS 0.3200 SG FT 

(=02034' MSC SR 39 S-5 ORBITCR 611V3H39 201.000 0.900 e.000 15.000 REFL 0.2300 FT 
HSC 5CR 39 S-5 ORBITER S01VIV3$24 300.000 0.900 2.000 15.000 REFS 1.5tOO FT 

coorofl- MSC 5CR 39 55 OOI TER aIWIV3H40 400.0D 0.900 z.000 15.000 XNRP 15.5200 IN 
C5G 0 6) MSC SEP 39 S-5 ORBITER 61WJV3H41 500.000 0.900 2.000 15.000 YMRPtURp C.00002.4000 IN 

SCALE 1.a750 PCT 
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AREA EFFECT AT THE LOW 	POSITION
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ANGLE OF.ATTACK, ALPHA, DEGREES
 
ATA5 T SYB0 HC¢ 9I GURATIONS DESCRIPTION(002035) MSC SEA 39 5-5 ORBITER 81W1V3H3 	 AREA VEqPOS ASPECT LSVEEF REFERENCE INFORMATION100.000 0.900 2.000 15.000 	 REFS SQ FTI oGZ036) $SC 	 0.3200H SER 39 5-5 ORBITER Z31WV3H39 
 200.000 0.900 2.000602634 ) H$C SER 	 15.000 REFL 0.2300 FT1 	 39 S-5 ORBITER BI141YW3H24 300.000 0.900 Z,000 15.000(80203 ) 	 REFS 1.5300 FTMSC SER 39 5-5 RBITER BIWIVUH4 400.000 0.900 2.000 
 15.000 XNRP 15.5200 INHOCZ036) ORBITER B14V3HN4MJC SER 39 S-5 
 500.000 	 0.900 2.000 15.000 YMR 0.0000 

ZMRP 2.4000 INMACH 0.250 
SCALE 1.8750 FCT
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AREA EFFECT AT THE LOW POSITION
 

I-I 

x 

toC
 

F­
'I 

z 

LI -. OO2-. 018 

0 -- 2
 

Lii -. 00 0 2 

Iii 

ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SE.T SYMOOL CONFIGURATION DESCRIPTION AREA VERPOS ASPECT LS'IEP 
t203$) 0 MSC $ER 39 $-3 ORBITER 51VIV3H36 100.000 0.906 2.000 15.000 

280020361 Ll SC SER 39 S$-5 BIMR 8SW1113,39 200.000 0.900 ?.ODD 15.000 
(5a 

Z3) 
MSC OR 3.9C-5 
MHcSC " R SI 

CQITSR BIWIV3H24 
lOVH0.UO0 

SDOO,00 
4BTO 

0.900 
0.900 

2.000 
Z.000 

15.OVO 
15.000 

(DOZO08) MSC SER 39 S-5 Ma ITR BIWIV3H41 6DO.000 0.900 Z.000 15.o00 

MACH 0.250
 

REFERENCE INFORMATION 
REFS 0,3200 SO FT 
REFL 0.2300 Fr 
RErD 1.5090 FT 
XMRr 15 5200 IN 
YMRP 010000 
ZMRP 2,4000 IN 
SCALE %:8y PCT 
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION 
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ANGLE OF ATTACK- ALPHA, DEGREES 

CAT, SET SIMSOL CCEFIOURATJIC DESCRIPTICN ASPECT VEPPOS LSWEP 
SBGZo39 NSC SER 39 5-5 MBITER 8IWIV3H21 1.000 0.900 15.000 

SGZ03.1 NSC SER 39 S-5 qBIT9R OlWIV3HZ4 2.000 0.900 15.0) 
=ao20402 0 MSC SER 39 S-5 MBITER BIWIVSN2 $.D00 0.900 15.0)0 
9GZ0 ) m3)5cSEA 59 5-5 C TBIIERSIwlV3MZZ 1.500 0.900 15.000 

foozO2) MSC SER 39 S-5 CQ ITR 6IwIV3H26 2.500 0.900 15.000 
csozas5) "MSC SER 39 S-5 ORBIT R BItIV3HZ9 4.000 0.90O 15.DC0 

MACSCAL 

4 

TAPER 
0.500 
0.500 
D.500 
0.500 
0.500 
0.500 

5 6 7 a 

REFERENCE INFORMATION 
REFS 0.3Zo SQ FT 
REFL 0.9300 FT 
REFa 1.5000 FT 
XMRF 15.52CD Iii 
YHRP 0.0000 
ZMRP 2.4000 IN 

1.75 PCT 
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
 

'i-i 

14
 

.11 

.12 

.0 

.0? 

. 5 ? 50' -3 -2 -1 0 1 2 3 4 

ANGLE OF ATTACK. ALPHA. DEGREES
 
DATA SET YMBOL COtFICURATION DESCRIPTION ASPECT VERFOS LSWEEP TAPER 
I602039) Q MSC SER 39 S-5 ORBIIER BIWIV3H2I 1.000 0.900 15.000 0.500 
(SOZO34) HSC SER 39 S-5 ORBITER 61WIV3124 2.000 0.900 15.000 0.500 
CBOGO204 
(lo02AI , , 
(0
t420451 

g 
j 

SflC SER 39 S-5 ORBI TER 51WIV3$27 
.c 5CR 59 5-5 ORS iTER 51$41v3$L2 
MNSC SER 39 5-5 ORBITER es wl V31426 
HSC SE, 5 5-5 OR"TER BIWIV3I29 

3.000 
1.900 
2.500 
4.000 

0.900 
0.900 
0.90 
0.S00 

15.000 
15.000 
15.000 
15.000 

0.500 
0.500 
0.500 
0.500 

MACH vozSv 

5 6 7 a 

REFERENCE INFORMATION 
REFS 0.3200 SG FT 
REFL 0.2300 FT 
REFS I.5O0 FT 
XMRP 15.5200 IV 
YMRP 0000 
ZHRP 2.4000 IN 

SCALE 1.ST50 PCT 
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
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ANGLE OF ATTACK, ALPHA. DEGREES
 
CATA SET SYMBOL COFICURATION 0ESCRIFTrON ASPECT VERPOS LSWEEP TAPER REFERENCE INFORMATION 
(BG2039) Q HSC SER 39 S-5 ORBITER BIWIV3H21 1.000 0.900 15.000 0.50O0 REFS 0.3200 SQ FT 
W ZV3 Ll SC SCR 39 S-5 CR5TFR BtJlVH24 Z.000 0.90U 15.000 0.500 REFL 0.2300 FT 

16,0040, OS"C $ER 39 $-5 ORSITER 5lWlV3HZ7 3.000 0,900 15.000 0.500 REF8 1.5uo0 FT 
looll.|J .$39 S5 ORBITER 51WIV3H2Z 1.500 0.900 15.000 *OOXR 5.20 I 
002Z3Z ASC SCR 39 $-5 CRSIfER St JV3H26 9.600 0.900 15.000 0.500 YHRP 0.0000 
( 000,31 MSC SER 39 5-5 61JER 8tWtV3MZ9 4.000 0,900 15,0Da 0.500 ZHR7 2.4D000 IN 

SCALE 1.870 PCT
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
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ANGLE OF ATTACK. ALPHA, DEGREES
 

DATA SET SYMBOL CONFIGURATION CESCRIFTIO ASPECT VERPOS LSWE P TAPER REFERENCE INFORMATION 
OGZ039) Q 5BC SEE 39 S-5 ORBITER BIW1V3H2I 1.000 0.900 15.000 0.500 REFS 0.3200 $0 FT 

I 2034) l sC SER 39 5-5 ORBITER B1t4V3HZ4 2.000 0.900 151000 0.500 REFL 0.2300 FT 
(202040 ) USC SEA 39 5- ORBITER 501WV3H27 3.000 0.900 15.000 0.500 REPO 1.5600 FT 
18o20*t: 'I SEE 3: 5-5 ORBITER 1.500 15,000 XMRP INUSC BIWIV3H22 0.900 0.500 15.520 

IO0090,Z) 1 SC LER 39 5-5 ORBITER alwlV3U26 2.500 0.900 15.000 0.500 YMRP 0.0000
 
CBC0t3) 5C 5R BUWVV3Z9 0.90C 0.500 ZNRP 2.4000 ZN
MC 39 3-1 ORBITER 4.000 15.000 

SCALE 1.8750 Pc? 
.AC" 0.050 
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EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
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ANGLE OF ATTACK, ALPHA, DEGREES
 
DATA SET SYMBOL CONFIGUIRATION DE5CRIrTJON ASPECT VERPO$ LSWEEP TAPER REFERENCE INFORMATION 

, 2039 J 
1.0203,¢ 7 

MISC SER
C Se 

; 9 S 5 ORBITER 81 I V3 HI 
39 S-5 ORBITER 01 IV3HZ4 

1.000 
Z.000 

0.9c D 
0.9100 

15.000 
15.000 

U °500 
0,501) 

REFS 
L 

0.32ou 
0.30 

Q FT 
F 

GOe 1 £ 9 $-5 ORBITE.R a tW1 V3HZ7 3.000 0.900 15.000 0.500 R Fs 1o5000o FTI 
-8ZD1)a5A1 9 S-S ORBITER BIt IV3HZ2 1.50a 0.900 15.000 0.500 XHRP 15.5200 1N 
okGolz) 
S. 04 3 ) 

MSC SER $9 S-5 
M'SC SR S9 - 5 

ORBITER 
OR I TER 

III wlv3Hz6 
8It~lV3H 2 9 

2.500 
4 .0 0 0 

0.900 

. 9 0 0 
15.000 
1 5 .0 "0 

0.500 YMRP 
SCALE 

0.0000 

1H.40 0 PCT 
MACH -. 014 
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NOMINAL TAIL AT MID-POINT
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0.3
 

z 
gLJ 0.t
 

LE)
 

-/
 
L,_ -D 

-0.3 
0crz 

-0. -0.S 
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ANGLE OF ATTACK. ALPHA. DEGREES
 
SYnOOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
 
Q 0.250 AREA 262.500 ASPECT 2.000 REFS C.320a SQ FT 

LSW.F tDO.200 TAPER 0.500 - REFL 0.Z30 FT 

INCID 0.000 VERFOS 2.050 XHRFS 
yNRF 

1.500 
15 20 

IN 
I 

Z$RF 2.40000N 
SCALE 1.0750 PCIN 

DATA MIST. COC! IV 

MSC SER 39 S-5 ORBITER B WIV3H42 CBG2023) 26 MAR 71 PAGE 92 



NOMINAL TAIL AT MID-POINT
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00
 

0 - 4- -5 -2 - a 1 2 4 5 

ANGLE OF ATTACK. ALPHA. DEGREES
 
SYMBOL. MAC" PARAMETRIC VALUES REFERENCE INFORMATION
 

0 0.250 AREA 262.500 ASFECT 2.000 REFS 0.3200 $0 FT 

LS$.EEF 10.200 TAFER 0.500 REFL 0.2300 FT 
REF9 1.5000 FT 

.0 R.0 XHRF 15.5200 IN 
00 VERFOS 20I 

YHRP a.00OD 
ZMRP 2.4 00 IN 
SCALE 1.8750 PCTCtaA OIST. COC TV 

MSC SER 39 S-5 ORBITER B2WlV3H42 (BG2023) 26 MAR 71 PAGE 93
 



NOMINAL TAIL AT MID-POINT
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ANGLE OF ATTACK, ALPHA. DEGREES
 
LiS MACH PARAIRI C VALUES REFRENCE INFORMATION 

Q 0.230 AREA 262.500 ASPECT 2.000 REFS 0.3200 so FT 

LSWEEF 10.200 TAPER 0.500 REFI, 0.2300 FT 

0NI.000 
NCDREFS 
VERPOS 2.050 XMRF 

1,5000 
15:52vo 

FT 
IN 

'HRP O*00.0o 
ZNRP 2.40CO IN 

OAA05.CESCALE 1.8750 peT 

MSC SER 39 S-5 ORBITER B1WlV3H42 (BG2023) 26 MAR 71 PAGE 94" 



NOMINAL TAIL AT MID-POINT
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_ -.010
 

-. 015 

-.o0
 

-. 035 

-. 045 

-. 045 

-. 055 -r - -5 -4 .3 2 -1 a I z a 4 5 6 a 

ANGLE OF ATTACK. ALPHA. DEGREES 
SYMBOL 

Q 
HACH 
0.250 AREA 

PARAMETRIC VALUES 
262.500 ASPECT 2.000 

REFERENCE INFORMATION 

REFS 0.3200 SO FT 
LSWE 10.200 TAPER 0.500 REFL 0.2300 FT 

INDIC 0.000 VERPOS 2.050 
VREFS
XRP 

1.5000
25.5200 

Fr 
IN 

YHRP 0.0000 

ZmRP 2.4000 I 

DATA WIT. CCVE TV SCALE 1,6750 PCT 

HSC SER 39 S-5 ORBITER B1W1V3H42 CBG2023) 26 MAR 71 PAGE 
 95 



NOMINAL TAIL AT MID-POINT 
.01$ . I ' lJ ~ I ' l l ' l l lt . .. l J .6 . . . . . .. * l l , a l l l 

.004.006 

- .004 

U) 

I 

-J 

.002 -­ _ _ 

-.J 

z(-

Z 

LLi 
C 

I­
z 
Lii 

-. 014 

016-

LL .0208 

Li.L 

Z -. 014 

.-J 
-J 
C 

-7 - 5 - 3 -

OFATAK 

-

APA.DGRE 

REF I son F 

LSEP 1020TAE 50 EI 0.3v P 

QN" 0.00 ASPECT 2.050 RPF 15'200 IN 

GATA MIST. COCE TV 

MSC SER 39 S-5 ORBITER BIWIV3H42 CBG20233 

YHRP 
ZMLP 

SCALE 

SCALE 

26 MAR 71 

a.0000 

24000 

1.850 

10750 

PAGE 

AN 

FT 

PET 

96 



EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY 
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0.07__ 
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LL. 
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0.1 

LI­

-J 

PITCHING MOMENT COEFFICIENT. CLM 
OATht SCI/ SYMOOL 

'041001' 
COGZOO65' 2LA 

-0.7025 
CCH.F1ISURATICN DESCRIPTION 

HSC 3CR 59 5 OROITER SIWIVS 
S4C SEP 39 5-5 ORSITER SIULVS 

SETA 
0.000 
0.000D 

REFERENCC IflFORMATION 
REFS 0.3200 SO FT 
REFL 0.2300O FT
REF. 1.5000 FT 
XHRFl |5.5200 IN 
Y.RF 0.0000 

.HRP .AGE4. 7
REFSE 1 850 PFT 

PAGE 97 



COMPARISON OF FLAT PLATE TO AIRFOIL
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_J 
U. 

0-­

-- 2 

-0.6 

-3. 
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-0.6
 

.6 -Is__ -. . 1 2 3 .4 .5 G .7 . 

PITCHING MOMENT COEFFICIENT. CLM
 
CATA S SET u 
IOGZOD2) Q 
SOZG005) L 
I0200t) 0 

CoFIGUATZC* DESCRPFTIC 
HSC SIR 39 S-5 ORBITER S1W3V3H6 
mSC SE 39 S-5 OITER 01WIV3H43 
MSC SCR 39 5-5 ORBITER B1141V3H44 

ARCA 
334.2Z0 
334.2Z0 
271.060 

ASF&CT 
2.000 
2.000 
2.000 

LSI4F 
20.00 
10.200 
10.200 

TAPER 
0.500 
0.500 
-0.500 

REFERENCE INFORATION 
REFS 0.3200 SO FT 
REFL 0.2300 FT 
REFB 1.5000 FT 

I0G2005) [] HSC 5E2 39 S-5 ORBITER S1WIV3H45 241.260 2.D0 10.200 0.500 XHRF 
YHRP 

15.5200 
0.0000 

IN 

ZNRP 2.4000 IN 
SCALE 1.S750 PCT 

0.250 GACH 

PAGE 98 



__ __ _ 

ASPECT RATIO-AT MID-TAIL POSITION
 

0.9
 

0.3
 

/
0.4 


o .1 __ _ __ _ _ _ _ _ _ __._ _ _ _ _ _ 

cIZ:
C-0. 

LI-K 
--J°
 

-0.3 . . . .__ 

4 .5 .6 .7 .6
 
-0 6 -.5 -.A -1 -. 2 -.1 0 1 .2 .3 

PITCHING MOMENT COEFFICIENT, CLM
 
DATA SET SYIBOL CONFIGURATION PESCRIFTIXO ASPECT LSIZEP TAFER INI REFERENCE INFORMATION 
,Go2c0,z 0 M$C SCR 3 S--5 CRITER &a±WV3H21 1.000 ±5.00 0.500 0.000 REFS 0.320O S0 rT 
tsoGzao l HSC 5CR 39 5-5 ORBITER BIWIY3H2Z 1.500 150D00 0.500 O.00 REFL 0.2300 FT 
'020091 -SC S R 59 5-5 ORS R BIWIV3H$3 1.750 15.000 0.500 0.000 REFO 1.500u FT
 
COCROT, L 43C SR 39 3-5 ORaTER 0IW1Y3k14 Z.000 ±5.000 0.600 0.000 XHRP 15.5 00 IN 
t"2010 MSC SER 39 5-5 ORBITER 0DIWV3N25 Z.250 15.000 0.500 O.00 YHRP -0.0000
 
fac20II) *SC SER 39 5-. 00BTER BIWIV326 2.500 15.000 0.500 0GAU ZIRP 2.4000 IN 

NAS 0.250 5CALC 1.8750 pCT
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ASPECT RATIO AT MID-TAIL POSITION
 

0.9 

0.4 

0.5 

0.4 

LL, 0.1 

0.13 

C-­

-0.2 

-0.7
 

%6 .4-5 -° -E .1 .0 .1 .2 .3 .! . .6 .7 .8 

PITCHING MOMENT COEFFICIENT. CLM
 
Cta. .S.T SY980OL (:ONFIGURA.T~rW DE$SCRI.':TICW ASPECT LSWE'EP TAP5R . IN(CID) REFERENCE INFORMATION 
to,2007) HSI: SEP 3: S-5 OR I TER 01WIV3024 2 .f060 15.UDO 0.500D 0.000 REFS 0.3200 SO FT 
foozolo) msc SER 39 S-5 ORBITER FIW41V3KZ5 25c 15.000 0.500 U.aIOO RrFL. 0.2300 FT 
(BOZO,1) M.;SC SEP 39 S- ORDIU R 91I'V3H26 2.500 15.00]0 0.50.0 0.O60 REF" 1.fOO0O FT
 
186 ,2J MSC SEP 3: 55CANTER Blt41V3Hz7 3.00a 15.00i0 0.5Dn] 0.£00a XURP 15.52U;O IN
 
1=00133) mc SEP 39 S- CPS TER 91IV30ZS 3.500 15.000 0.500 0.000 YHRP 0.00o00
 

b¢~0¢r msc SE.P 39 3-5 cRaITER slwrV3Hz9 4.000{ IS.CCO0 {.500 O.0[DO ZMRF 2.4000 IN
LACH 0.06 SCALE 1*8750 PCT 

PAGE 1O00 



EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
 
1.0 ....- .... ....- .... rr n--'---r r r ,rr rrrr r r r 

0.6
 

0.5 

Q.4­

0.3 ­

-J
 

L0. 

_,.1
 

-,.
 

I 	 L
-0.1 	 __________ 

-0­
-0.0
 

.6 .5 .4 -3.4 	 5 6 .7 .8
 

PITCHING MOMENT COEFFICIENT. CLM
 
GATA SET SYHBOL CONFIGURATION CESCRIPTIO INCIO ASPECT LSWEEF TAPER REFERENCE INFORMATION 

I MSC 3ER 39 5-3 ORBITER B01WV3H24 -2.000 2.000 15,00u 0.500 REFS a.3200 SO FT 
foazooJT Ls MSC 5CR 39 S-5 0RBITER 01W±V3$Z4 0.000 z.0oo 15.000 0:.00 REFL 0.2300 FT
 
(62GI) "SC 5CR 39 S-5 ORBITER 8IWIV3H74 2.000 2.000 15.000 0.500 REFS Z.3000 FT
 
(6620, a NSC SER $9 S-6 ORBITER B01W1V$2.4 4.000 2.000 15.000 0.500 XNPP 15.5i00 IN
 
(062019) MSC 5CR 39 5-5 ORBITER B0WIV3HZ4 6.00a 2.000 15.00] 0.50o 	 YHRF 0.0000
 

Z14RF 2.4000 IN
 
SCALE 18760 9CT 
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
 
,r r-r l ,-rT-.I., 0 ' .11 I' .-rr . -n-r t--I'll .... g. .. ' l . - Trr lr .. - 1--rr: A 

0.9 

0.6 

0.5
 

0.-4 

0.3 
_ 

u 

z
 

-J 

LL 

-0.2 
-0.3___________ ___ 

I-1.
 

0.1-4 3__ -1 *0 ,_*2 ,3_4 . ___ ,7 . 

0.5 -.- ___ -. 2__ -. .0__ .1_____ _.6 2 .7 . 

PITCHING MOMENT COEFFICIENT. CLM
 
DAfA SET SYMBOL CONFI,URATIOfV DESCRIPTION LS4EEF ASPECT TAPER INCID REFERENCE INFORMATION
 

(,82025) 0 MSC SER 39 S-5 ORITER 1W1Vfl5H3 0.000 2.000 0.500 0o000 REFS 0.3200 SO FT
 
, VZ00T, LS ISC SER 39 5 5 ORBITER flUIV3H2A 15.000 2.000 0.500 0.000 REFL 0.2300 FT
 
(002ozo) j MSC SER 39 S-5 ORBITER Si /IV3n3l 30.000 2.000 0.500 0.000 REFS 1.5000 FT
 

U SZOZcI 5-5 ORBITEP Bi1V3H3U 2.000 0.000 15.5200
NSC SER 39 45.000 0.500 XMRP IN
 
(042022) " M5C SEA 39 S-5 RBITER EIllV3H3 60.000 2.0jo 0.500 0.000 YNRP 0.0000
 

ZORP 2.4000 I
 
SCALE 1.8750 PCT
 

.250
 AACGE 
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0.9 

TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
 

7 

0.5 

0.4 
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'.j-

I-

0.0 

0.3Q* 

-D.4 

.-- 5 .4 -.5 -.2 -. 1 .0 .1 .2 .3 ., .5 .9 .7 .0 

PITCHING MOMENT COEFFICIENT. CLM
 
CATA ST SYMBOL CONFICURATION OESCRITIt TAPER ASPECT LSWEEP INCID REFERENCE INFORMATION 
13020rZ41 . ,DITER 0±W1V3fl54 0.000 2.00a 1.5.000 0.000 REVS SO FTNSC BE, 59 S-3 0.3000 


.C ORBITER P&WIV3H5 0.000 FT
182oz05) N SER 59 S-5 0.250 2.000 15.a0 REFL 0.2300 
(020571 , NBC SER 39 5-S ORSIIER SIW±V3H24 0.500 2.000 15.000 0.000 REFS 1.400 FT 
(3GzOz ) W NBC SER 3 9 5$ ORBITER BIv4V3H36 0.750 2.000 15.000 0.000 XCRF 15.52g0 IN 
'804027) " 5C SER 39 5-6 ORBITER SIW1V3fl37 5.0oo 2.000 15.000 0.000 Y$RP 0.0000 

ZMRP Z.4000 IN
 
S.250SCALE 1.8750 PCT 
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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PITCHING MOMENT COEFFICIENT. CLM
 
CATA SET SYMBOL CONFIGURATION £ESCIFTION AREA ASPECT LSwEEP TAPER REFERENCE INFORMATION 

ISG202S, 0 MSC SER 39 S-5 ORBITER BLWIVSI30 100.000 2.000 15.000 0.500 REFS 0.3200 SO FT 
(le2029, N4C SER 39 S-5 ORBITER BIWIV3"39 200.000 2.000 15.000 0.500 REFL 0.2300 FT 
(020D071 
(802030' L 

NC SIR 35 
SC SER 39 

S-5 ORBITER 01WIV3H24 
S-5 ORBITER B3W1V34) 

300.000 
400.000 

2.000 
2.000 

15.000 
15.000 

0.500 
0.500 

REFS 
XMRF 

1.50011 
15.bZ00 

FT 
IN 

fg Z031) NSC SIR 39 s-5 ORBITER 0IWIV3$41 500.000 2.000 15.000 0.500 YNRP 
ZMRF 

0.0600 
2.4000 IN 

SCALE 1.8750 PCT 
0.250 PACH 
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EFFECT OF VERTICAL POSI-TION OF THE TAIL
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PITCHING MOMENT COEFFICIENT. CLM
 
TAPER REFERENCE INFORMATIONCATA SET SYMBO CCNFI6URATTCW DSCAIPTIC VERSOS ASPECT LSVEEF 

I DOZO07) HC SEA 39 S-5 CASITER 6IWIY3HZ4 2. 50 2 000 15.000 0.500 REFS U.3200 SO FT 

(BGZ033) NHC SEA 39 5-5l VA5TER BIW2V3HZ4 1:0150 2o000 15.000 0.SO REFL 0.2300 FT 

ac zO3) HSC 5ER 39 s-5 cl8srER BIWIV3H24 0.900 2.000 15.000 a.500 RE"B I*O, -T 

HRF 15.520 a IN 
YHRP 0.0000 

Z-RP 2.4000 IV 
SCALE 1.875_ CeT
 

H0CH 0.250 
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_ _ 

AREA EFFECT AT THE LOW POSITION
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PITCHING MOMENT COEFFICIENT, CLM
 
DATA SET SrMSOL CONFIGURATION DESCRIPTION AREA VERPOS ASPECT LSWEP REFERENCE INFORMATION 

(602035) C) NSC SER g9S-5 CRSITER 01WIV3H38 100 00O 0.900 2.000 iso000 REFS a.3200 $0 FT 
(SGZ036} zx SC SER 59 S-5 CRSITER SLW1 V3H39 Naoo.0 0.900 2.000 15.00D REFL 0:2300 FT 
(002051) NB 9 S-5l ORSIUR 300.coo 2.000 REFS FTHSER 01IV3HO4 0.9ou 15.000 1.5000 

IB6Z037) NBC SER 39 S-5 cRBTE R S1WIV3H4 400.000 0.900 2.000 15.000 XMRP 15.5Zjv in
 

(812030) MSC SER 39 5-5 ORBITER 6IWlV3H41 500*EDD 0.900 2.000 15.000 YMRP 0.0000 
Z-R. 2.4400 IN
 

SCALE 1.6750 PCT
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__ 

EFFECT OF ASPECT RATIO WITH TAIL INLOW POSITION
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PITCHING MOMENT COEFFICIENT, CLM
 
DATA SET SYMBOL CONFIGURATI4DCESCRIPTION ASPECT VERPOS LSWECP TAPER REFERENCE INFORMATION 
1802039) Q N5C SR 39 S-5 ORBITER BIWIV3f21 1.000 0.900 15.000 0.50 REFS B.3200 $0 FT 
(B0203I Ll 4SC SR 39 S-5 ORBIIER R1WIV3144 2.000 0.900 15.000 0.500 REFL 0.2300 FT 
(0*2040) HSC SEA 39 S-S OBITER BIWIV3H27 3.000 0.900 15.000 0.500 REFS 1.5000 FT 
(82041) U $SC SgR 39 5-5 ORBITER 01WIV3HZ? 1.500 0.900 15.o000 D.0 XNRP 15.52c0 IN 
(80c204) MSC 5CR 39 S-5 OBITVR B±w1V3HZ6 2.500 0.9 0 15.00D 0.500 YMRP 0.0000
 
C5020433 $"3 SCR 39 S-5 ORBITER 81w1V3H29 4.000 0.0 155 .000 0.500 ZNRP 2.4000 IN
 

SCALE 1.O1S0 er

MACHt 0.250 
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NOMINAL TAIL AT MID-POINT
 I4
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PITCHING MOMENT COEFFICIENT. CLM
 
sT'400 . MACN PARM4ETRIC VALUES REFERENCE INFOR$ATIot.a o.25 AREA 262.500 ASPECT 2000O REFS E.3200 50 FT 

LSIJEE 20.200 TA.PER 0.500 REFL 0.2500 FT
0.000OOO VERFOS 2.050 XHRF 15.5200 IN 

ZNRF 2.4000 IN 

SCALE 1.8750 ec T
 
DATA HIS1 . C E TV 

MSC SER 39 S-5 ORB:TER BWIV3H42 CBG2023) 26 MAR 71 PAGE 10S
 


