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ABSTRACT

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

MSC orbiter shuttle configuration was tested (MSC test series S-XXXIX) in the
Texas A&M University Low Speed Wind Tumnel from July 27 through July 31, 1970,
The primary iest objective was 1o 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 foét. The model was tested at an angle of
attack range of -6° to 10° at zero sideslip angle. Horizontal tail aspect

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

were tesgted.



Notes:

1. Positive directions of foxce coefficients
moment coefficients, and angles are
indicated by arxows.

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

Figure 1. -Axis systems, showlug direction and sense of force and
moment coefficients, angle of ditack, and sideslip_angle



SADSAC NOMENCLATURE

COEFFICIENT COEFFICIENT NAME ;
‘ BODY AXIS | STABILITY AXIS | WIND AXIS

Ca Total Axial Force CA - -
Cap Bage Axisl Force CAB -= -
CAp Forebody Axial Force CAF - -
Cp Total Drag Force - CD CDTOTIL:
Chp Base Drag Force - CDB CDBASE
Cpy Forebody Drag Force - CDF CDFORE
CL Lift Force - CL CL
CN ) Normal Force CN - -
Cy 8ide Force cY CcY CC
c Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM, CLM CPM
Cn Yawing Moment CYN CLN CLN
L/D Lift-To-Drag Force Ratio - /D C1./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 FACTLITY DESCRIPTION

: The Texas AM University Low Speed Wind Tunnel is a continuous
closed circult horizontal single return facility. The overall circuit
length is 39T.§~feet; the tunnel is constructed of steel supported above
| the grbund on concreté pillarsuﬁ The }éctangular T foot by 10 foot test
sect@oq is 16 feet long,.and it is operated at atmospheric pressure
through & speed range %rom zero to 300 feet per second. The bunnel is
powered By a 1250 KvA %ynchrohous electric¢ motor which drives-a lzé-foot
dismeter Curtiss Electric propeller; the controls for the motor gnd its
auxiliaries ére located in the coﬂtroiléoom. Cooling of the tunnel cir-
cuit during warm weather is” accomplished by spraying the outside of tﬁe
tunnel shell with water; this keeps the tunnel circuit tempéfature with-
in lOOF of ambient femperatures to protect models and to maintain toler-
able test sectioﬁ working conditions for model configuration changes.
The 7 x 10 test section incorporated an external pyramid balance system
‘which separates and indepeﬁdently measures the aerodynamic éomponents;-
a variety of support systems for this balsnce are availabl%; Internzsl
baiances are also available for use in this tunnel. For a more detailed
description of this tunnel refer to the Low Speed Wind TUnnél Facility
Handbook published by the Space Technology Division, Texas A&M Univarsity;

College Station, Texas.



TEST CONDITIONS
TEST _ 5-59
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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:

Sggr = S = wing planform srea = 0.321 £42
£REF = ¢ = wing mean aerodynamic chord = 2.773 in.
b = wing spaﬁ = 1.5 f£t.

Axial force was no£ carrected for model bage pressure effects nor
have the data been corrected for tunnel effects (blockage, bouancy, etc.).

ﬂoment coefficienés are referenced about the longitudinal point at
fuselage station 15.52. The vextical and lateral reference:boints are
water line 2.1 inches and buttack line 0.0 respectively. F;r £his test
the internsl balance electrical center was at fuselage staﬁion 14.82.

An a%is transformation was performe&, converting input body-axis dste

to stability-axis data. I,/D was computed using CD and CL.



CONFIGURATTIONS INVESTLGATED

WOMENCLATURE
Bl = Baseline fuselage MSC orbiter 85 (August 1969 configuration)
WL = Wing MSC orbiter 5-5 (May 1969 configuration}
V3 = Vertical bail MSC orbiter S-5 (August 1969 configurstion)
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

Bl Wl V3 BL Wi V3 H2kC
Bl Wl V3 H6 BL Wl V3 H26C
BL W1 V3 Hela-kop BL Wi V3 H29C
BL W1 V3 H2LB BL W1 V3 H38C-kic
Bl Wl V3 H21C-22C BL W1 V3 Hh3C-L45C

Figures 2 through 4 are drawings (components, model sssembly, 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 ftested, Position C represents the nominal
position for horizontal tail HS. The model was installed in the wind
tunnel on a single support system (Figure L). The model was atbached .
to a sting which was connected perpendicular to, and upstresm of, a
single floor-mounted strubt. In this arrangement the model and sting-
tunnel centerline was coincident., Upon imstallation, %he model was

rolled 90° so that the wings were in the tumnel's vertical plane,



CONFIGIRATIONS INVESTLGATED

( Continued )

In this attitude, angle of attack was varied by rotating the model in
the tunnel horizontal plane. This was accomplished by mechanically
rotating the sﬁing-strut assembly, which is mounted on a turntabie,

about a 3.5-foot radius arc.



MODEL COMPONENT: BODY - &/

GENERAL DESCRIPTION: O IET7S Serte Al Qewrei. S—=17

DRAWING NUMBER: SOy B ool

DIMENSIONS :

Length
Max. Width
Max. Depth
Fineness Ratio (A%ﬁf/“f'w” )
Area
Max. Cross-Sectional
Planform
Wetted

Base

FULL-SCALE

/718.0

230,0
336, ©
C.L68

Sok. O

/o I

MODEL_SCALE

E AR A
/. 3/

7% B
.56

&. 22385

o056



MODEL COMPONENT: _ W& — W)

_GENERAL DESCRIPTION: - (@, /P75 Cedee MSE Qg

f

[

DRAWING NUMBER:

Soy. 37/00/0(

DIMENSIONS : FULL-SCALE MODEL SCALE
TOTAL DATA
Area Ff‘a ]
Plariform 2’ NA &322/
Wetted . / RGE & . IS5
Span (equivalent) F7 20, O e
Aspect. Ratio ' .02 7. 0%
_FI!_ate of T qper-({,e—g };,3-5/;,\ o) Q__g.‘.’ Qo285
aper Ratio g For iR o 23
Diehedral Angle, degrees - = -
Incidence Angle, degrees éo )
Aerodynamic Twist, degrees Q. [ =]
Toe-In- Angle - -
Cant Angle - -

- Sweep Back Angles, degrees .
Leading Edge - Y e o
Trailing Edge = 7 -1 3.0/
0.25 Elem;nt Line /&.0% 0. o

Chords: sme#Hes
Root (Wing Sta. 0.0) woelf 2.8 .
Tip, (equivalent) bh 3 /.28
MAC P IYR.T e O il
Fus. Sta. of .25 MAC T35 O L2 X377,
W.P. of .25 MAC 300 5 . =74
B.L. of .25 MAC S ——

Airfoil Section DU T
Root WG oot~ L oot **‘c’i/
Tip BEH 0010 -6k s 10 -

EXPOSED DATA WECH 00106 Lol &
Area , f‘-'-‘ = | &t & fs’:; 2:
Span, (equivalent)} &7 s /¢
Aspect Ratio & 0 .o
Taper Ratio o3 O 57
Chords , #+MEORES - .

Root WAL 2. 25"
Tip ) o, 228
MAC ’ / s f o~ lé‘ &.
Fus. Sta. of .25 MAC 7Y 3 A

W.P. of .25 MAC : D730 £./0!
B.L. of .25 MAC _— —_

10 -



MODEL COMPONENT: L/E,encm_ T hee ~ V3

GENERAL DESCRIPTION: (4/87S Sesee glse DFPBired S-5

|

DRAWING NUMBER: SGY 37/00098

DIMENSIONS:

POSED
éﬁ(%ﬁ%ﬁt DATA

Area /W%
Planform
Wetted
Span (equivalent) /¥
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe~1n Angle
Cant Angle
Sweep Back Angles, degrees
teading Edge
Trailing Edge
0.25 Element Line
Chords: /#
Root (Wing Sta. 0.0}
Tip, {equivalent)
MAC, inches
Fus. Sta. of .25 MAC
Z S7A ¥, of .25 MAC
Airfoil Section
Root
Tip

Nacs
Npa<h

1l

FULL-SCALE

MODEL SCALE

2.z

————

53



MODEL COMPONENT: f/ﬁ,é/é?a/vhﬂ_ TR0 strree 2 cvpree  Hé
- l -

|

GENERAL DESCRIPTION: D,/878 Stpie | ASC 03, rmn S—2

DRAWING NUMBER:

DIMENSIONS :
TOTAL DATA

Area /¥
Planform
Wetted
Span (equivalent) A
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
.Sweep Back Angles, degrees
Leading Edge
Trailing Edge”
0.25 Element Line
Chords: /N .
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC
Y- ST 4P, of .25 MAC
Airfoil Section
Root
Tip

NACH

12

SGY.3 Z/0008¢

1

NACA

N ‘2-3 3

FULL-SCALE

56234 -7

o

—

Y

0 ®
P

IFIQ'D

e ————]

—

__L___é- £

4.5

[62.13
57,23

L0203
féfzvj.;;;
[68.95

001z -6 &
D012 - & &

_ MODEL SCALE




" “PABLE T. -~ HORIZONTAL TATL PLANFORM CHARACTERISTICS

LEADING TRAILING QUARTER CENTER-
QIL ‘ _ EDGE AEDGE CH(ﬂ)}?D ROOT - TIP ~-L,INE
. AREA ASPECT RATIO SPAN TAPER RATIO SWEEP SWEEP SWELP CHORD CHORD CHORD
(£t%) (£¢)
THEO EXP  THEO EXP  THEO EXP  THEO EXP (DEG) (DEG) (DEG) (¥T) (FTL) (FT)

21A 565.5 300 2,65 1.0 38.7¢ 12.25 .388 . 15 -21.74 5.78 16.33 3.17 21.06
224 511.7 300 3.82 1.5 ) 44,20 15.00 404 15 =10.01 8.91 13.33 6.57 16,99
23A 494.5 300 4,39 1.75 46.60 16.20 410 D 15 -~ 6.45 9.80 12:34 6.17 15.05
24A 480.8 300 4.96 2.0 48.84 17.32 L4153 ) 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 . 15 0.07 11.38 10.33 5.16 12.22
27A 445,1 300 7.20 3.0 56.63 21.213 .428 . 15 2.62 11.99 9.43 4,71 11.01
28A 433,6 300 8.31 3.5 60.03 22.91 433 . 15 4.43 12.43 8.73 °  4.36 10.08
29A 241.3 300 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 L4115 .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 &80:8 300 £.96 2.0 48.84 17.32 415 .5 45 33.69 42,51 11.55 5.77 - 13.91
A 480.8 300 4,96 2.0 48.84 17.32 LA415 5 60 54.44 58.76 11.55 5.77 13.91
@A 596.4 300 4.00 2.0 48.84 17:32 0 0 15 -36,21 1.03 17.32 0 2442
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 8.606 8.66

13



TABLE I. - CONCLUDED

LEADING TRAILING QUARTER CENTER~
TALL EDGE - EDGE CHORD ROCT TIP LINE
NO., AREA ASPECT RATIO SPAN TAPER RATIQ SWEEP SWELP SWEEP CHORD CHORD CHORD
(£t%) (£t)
THED EXP -THEQ EXP TIHED EXP THEO "EXP {DEG) (DEG) {DEG) (FT) (FI) (FD)
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
394 350.7 200  5.15 2.0  42.48 14.14  .400 .5 15 - 3,76 10.46 9.43  4.71  11.80
L40A . 606.1 400 4,85 2.0 54.20-- 20.60 425 W5 15 - 3.74 10,46 13,33 6.67 -15.70
417 728.5 500  4.77 2.0 58.92 22.36 431 .5 15 - 3.76 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 1431
248 530.5 300 5,16 2.0 52,34 17.32 .398 .5 15 - - 3.74  10.46  11.55  5.77  14.50
— 6C-—- 300745 334.22 4.76- - 42,73 - .352 - ~ 10.2  -12.90 ~5.84 - 475 7 13,507
21C 641.3 300  2.78 1.0  42.20 12,25 .367 .5 15 -21.74  5.78  16.33  8.17  22.23
22¢ . 570.8 300  3.99 1.5  47.7 15.00 .386 .5 15 ~10.01  8.91  13.33  6.67  17.27
24 - 530.5 300  5.16 2.0  52.34 17.32 .398 .5 15 - 3.76  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 20.21 414 .5 15 2.62  11.99 9.43 4.7 11.40
29 457.6 300  9.72 4.0 66.69 24.50 .423 .5 15 5.78 - 12.75 8.17  4.08 9.64
“3gC™— 2441 100  5.82 2.0 37.70 10.00 .347 .5 15 ~3.74  10.46 6.67  3.33 9.62
39¢  393.0 200  5.38 2.0  46.00 14.14 .381 .5 15 - 3.74 10,46 9.43 471 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
41 790.0 500 4.93 2.0 62.42 22.36 417 .5 15 - 3,76 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 5.8 - 4,75 13.50
45 385.0 241,26 4,74 - 42,75 - .352 -  10.2  -12.90  5.84 - 4.75  13.50
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TEST S-39 DATA SET COLLATION SHEET
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SYMBOL

A

a

NOMENCLATURE

SADSAC
SYMBOL

ASPECT
REFB

CA

- CAB

CAF

CDTOTL

18

DEFINITION

2
base aréa; mz, ftz, in

speed of sound; m/ sec, ft/sec
. 2
aspect ratio, b /S
wing Span or reference span; m, ft, in

wing chord; m, ft, in

wing mean aercdynamic chord or referehce

- chord; m, fit, in (see ﬂref or refl)

3

center of gravity

cénter of pressure A
! )

axial force coefficient, F A/ que ¢
base axial force coefﬁcie’nt, [( pw:—pb/q ]
(Ab/S

ref)

A

forebody axial force coefficient, C A" C
. ) b

drég force coefficient in the wind axis
system, FD/q Sr ot



NOMENCLATURE (continued)

SADSAC

SYMBOL

CDh

CL

CBL

CSL

CWL

CLM

CLM

‘CPM-

CN

19

DEFINITION

drag force coefficient in the stability axis
system, FD/q Sref

1ift force coefficient (stability or wind axis)
FL/C1 Sref

rolling moment coefficient in body axis
system, MX/ q Sre ¢ b

rolling moment coeificient in the stability
axis system, Mx, s/q Sre ¢ b
rolling moment coefficient in the wind axis
system, Mx,w/q Srefb :

pitching moment coefficient in the body axis
system, My/q Sref £ rof
pitching moment coefficient in the stability
axis system, Cm,s = Cm

pitching moment coefficient in the wind axis
system, My,w/q Sref L ref

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



NOMENCLATURE ( continued)

SADSAC

SYMBOL

CYN-

CLN

CLN

cP

CY

cC

20

DEFINITION

yawing moment coefficient in the body axis

system, MZ/ q Sre ¢ b

yawing moment coefficient in the stability

axis system, C =C
n, s n

»

yawing moment »coefﬁcie_nt in the wind axis
system, M_ _/qS__b
Z,W ref

pressure coefficient, (p-De)/q-:

side force coefficient (body -or stability axis
system), F y/qL Sref

side force coefficient (wind axis systemf s

Fy/ 4 Sref

axial force; N, 1b

drag force in wind axis éystem; N, Ib

drag force in the stability axis system; N, 1b
1ift force (stability or wind axis system); N, lb

normal force; N, lb



SYMBOL

ref

L/D

L/D

MRP

X, B

NOMENCLATURE (continued)

SADSAC
SYMBOL

N/A
REFL

/D

CL/CD

MACH
MRP
XMRP

YMRP

ZMRP

21

DEFINITION

8ide force; N, 1lb

normal to axial force ratio

reference length; m, £, in (see 3)
lift-to-drag ratio, CL/ CD ( stability axis
sysiem)

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

Mach number
abbreviation for moment reference point

ahbreviation 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 sysiem;

N-m, f#-ib

roiling moment in the stability axis system;
N-m, it-lb



NOMENCLATURE (continued)

SADSAC
SYMBOL SYMBOL DEFINITION
Mx - rolling moment in the wind axis system;
? N-m, ft-Ib
My pitching moment in the body (or stability)r'
axis system; N-m, ft-lb
My W pitching moment in the wind axis system;,
’ N-m, ff-1b
Mz yawing moment in the body axis system;
Nem, ft-Ib
Mz w yawing moment in the wind axis system;
’ N-m, ft-1b
p static pressure; N/m?2; psi
P total pressure; N/m?2; psi
q Q( PSI) dynamic pressure; N/mz, psi, psf
Q(PSF)
RN/L RN/L Reynold’s number per unit length; million/ft.
s wing area; m2, ft2 '
S REFS reference area; m?, fi2
ref
T femperature; °K, °C, °R, °F
Vv speed of vehicle relative to surrounding

atmosphere; m/sec, ft/sec

22



SYMBOL

<

NOMENCLATURE ( continued)

SADSAC
SYMBOL

ALPHA

BETA

DIHDRL

AILRON
ELEVTR
RUDDER
FLAP
TAB

23

., DEFINITION

tail incidence positive when trailing edge
down, deg .

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

angle of attack, angle between the projection
of the wind X\y~axis on the body X, Z-plane
and the body X-axis; deg

sideslip angle, angle between the wind X-axis
and the projection of this axis on the body

- X~Z-plane; deg

ratio of specific heats
wing dihedral angle; deg

control 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 g/ m3, slugs/fit3



SYMBOL

NOMENCLATURE (continued)

SADSAC
SYMBOL

PHI

PSI

2k

DEFINITION

pitch angle, angle of rotation about the body
Y-axis, positive when the positive Z-ax1s is
rotated toward the positive X-axis; deg

roll angle, angle of rotation ahout the hody X-
axis, positive when the positive Y-axis is
rofated toward the positive Z--axis; deg i

yaw angle, angle of rotation ahout the hody
Z-axis, positive when the posifive X-axis is
rotated toward the posifive Y-axis: deg



SUBSCRIPTS

-2

w H 0 O

o

ref

NOMENCLATURE (continued)

25

DEFINITION

aileron

base

canard

elevator or elevon

flap

rudder or ruddervator
stability axis system
tail, or total conditions
wind axis system

reference conditions



ADDITIONS TO NOMENCLATURE

SADSAC
SYMBOL

LSWERP

TAPER

INCID

VERPOS

DEGINITTION

Taper Ratio of Horizontal Tail, Cy/Cy

Horizontal Tall Incidence Angle

Vertical Location of Tail
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Figure 2.- Model 5-5,70.01875 scale model of the MSC orbiter
shuttle base-line configuration.
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Turntabic platform
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Floor

Top view

Flgure k. - Model insfallntion in the test section at
© Texas A, and M. University's Lov Speed Wind Tunnel.
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DATA DISPLAY INDEX
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EFFECT OF ANGLE OF ATTACK On TAILLESS BODY _ ﬂ
DEPEMDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS |

e TR et 3t =

“DATASETS PLOTTED:

RGZ2001 RGzN0A
- .. DEPENDENT | _INDEPENDENT____ .. . BLOT PAGE .
o T VARIABLE VARIABLE BEGINNING 7 ENDING
e T ) " CN ’ T ALPHA T ' 1 |
CA AL PHA 2 — e e e e —reaen
cLM ALPHA 3 3

COMPARISON OF FLAT PLATE TO AIRFOIL
DEPENDENT VARIABLE vS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED:

. _RG2002. _. RG2003.. .RG2004.._..R6ZUDS .
DEPENDENT INDEPENDENT PLOT PAGE . __ .
VARIABLE VAR ABLE BEGINNING / ENDING
CN ALPHA o ’ 4 4
e CA ALPHA . 5 5
cLM ALPHA 6 o
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ASPECT RATI. £FFECTS AT MID-TAIL POSITION
DEPENUENT VARIAHLE VS INDEPENDENT VARIABLE: MULTIPLE DATASETS

DATASETS FLOTTED:

e - e - . RG20332 . RG2008_ RG2009. - _ RG2007 RG20L0 RG2011
e e - JDEPENDENT. AKDEPENDENT _ . PLAT PAGE
VARIABLE VAR] ABLE BEGINNING / ENDING
CN ALPHA™ o 7 I
e . . CA . ALPHA } 8 8
CLM ALPHA 9 v
o . DATASETS PLOTTED: .
RG2007  RG2010._ ... RG2pyt _ RG2012 __ RG20LD. Ra20i8 .. ..
e _DEPENDENT .. _INDEPENDENT . PLOT PAGE
VARIABLE VARIABLE BEGINNING 7/ ENDING
T;""__ T T e T Tatewa T BTN Lo
. CA ALPHA bl 11 —
CLM ALPHA 12 12

x
1

EFFECTS OF TAIL INCIDENCE ANGLE AT
JEPENOENT VARIABLE VS INDEPENDENT VARIAGLE,

MID=TAIL POSITION

DATASETS PLOTTED:

MULTIPLE DATASETS

— - RG2016 rRG2007 RG2017 R&«201a RG2A1Y
DEPENDENT LNDERPENVENT ___PLOT PAGE e
VARIABLE VARTABLE BEGINNING / ENDING
T CN _ ALPHA 13 13
o - EIW ALPHA 14 14
CLM Al PHA 16 15
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= HORIZOH : 5 S I~ ITION
EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POS
JEPENDENT VARIABLE vS INDEPEMDENT VARIABLEs MULTIPLE DATASETS

e — e _. .. _DATASETYS PLOTTEDS ... .. )
RG2015 RG200G7 RG2g20

RG202} RG2022

T "~ DEPENDENT  INDEPEMDENT PLOT PAGE
VARIABLE VARJAULE BEGINNING /4 ENOING .. . .
..... .. i ALPIIA - lé lé
CA ALPHA 17 17
e = e« CLM - o o ALPHA - — e - 18 18

- - an ——

TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID=POSITIGN
DEPENDENY VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTIED?

RGZU24 RG2025% RG2g07 RG2026 RG2027
e e . . - I e &
DEPENDENT INDEPEWDENT PLOT PAGE -
—— . VARIABLE NARJABLE - azslmuiNaﬁv ENDING° I
C _ ALBHA . 1®_ 19 _ﬁ’m.‘__
CA ALPHA 20 2U
- . CLM. - ALPHA 21 21

'AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION o
DEPENGENT VARIABLE VS INDEPENDENT VARIABLEs MULTIPLE DATASETS

. DATASETS PLOTTgD:

RG2028 RG2029 RG2007 RG2030 RGZ031
DEPENDENT INDEPENUENT PLOT PAGE T
- VARIABLE MARIABLE . BEGINNING 7 ENDING
- CN .. ALPHA - 22 22
CA ALPHA 23 24
e e ARPRH A e 28 o 2 et -

3



EFFECT OF VERTICAL POSITION OF THE TAIL
DEPENDENT VARIABLE VS INDEPENDENT VARIABLES . MULTIPLE DATﬁSETS

BAYASETS PLOTIEDY . ... L il .- .. -

RGz2007 RG2033 Re2na*
----- DEPEE&Q&T —INDEPhNDENT PLOT-FAaE
VARIABIE VARLABLE BEGINNING ./ ENDING....
e — N - ALPHA - .. 25 25 ;
CA ALPHA 26 26
- CLM T ALPHA - 27 27

AREA EFFECT AT THE LOW POSITION
DEPENUENT VARIABLE vS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED!

e RG2035. RG2036.. RG2p34 _RG2037. RGZ026
L . DEPENDENT INDEPENDENT N PLOT PAGE
VARIABLE VARIABLE BEGINNING / ENDING
CN ALPHA 28 28
. . CA ALPHA 29 29
CLM ALPHA 30 30

EFFECT OF h;;ECT RATIO wITH TAIL Ih Low POSITION

UEPEN&ENT VARIABLE VS INDEPENDENT vARIABLE» MULTIPLE DATASETS

DATASETS PLOTTED.

RG2i1139 eBz2039g. . _.RGZ_Q_‘UJ_-.__. .Khlﬂ_‘:l_l__ ___RG.Z.U!{.Z__..___B.G..ZMM_..__
I DEPENDENT. . _ INPEPENDENT PLOT PAGE
VARIABLE \H\RIABLE BEGINNING / ENDING
T o CN ALPHA T 31 31
CA ALPHA A2z
cLM ALPHA a3 33

e



NOMINAL TAIL AT MID=-POSITION
DEPENDENT VARIABLE VS INDEPENDENT VARIABLE

__"__*_"””“bA?I§E¥§'WbEPéNbENE“'""i&osﬁéhoﬁﬁ¥""—‘" "~ PLOT PAGE I o
PLOTTER VARIABLE VARIABLY BEGINNING ¢/ ENDIWG .
—+ e ... RG2023 CN. e e ALPHA Y . 34 ~
RG2023 CA ALPHA 35 35
e i . RG2023. . . CLM. o e ALPHA . __ . __ 3 ... _ .38 .

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

m e R N [— - N - JRPC N

DATASETS PLOTTED!:

862001 BG200& _ ——
—_— _DEPENDENT JANDEPENOENT . PLOT PAGE )
T VARIABLE VARIABLE BEGINNING / ENDING
- cL ALPHA - a7 a7
B ) ALPHA .38 Y W
L/D ALPHA 39 39
L cY. . ALPHA L. 40 40
CSt ALPHA 41 "

COMP. IS0 OF FLAT PLATE TO AIRFOIL T
JEPENDENT. VARIABLE. VS INDEPENDENT VARIABLE: MULTIPLE DATASETS

————— e e e —_—

DATASETS PLOTTED:

BG2302 . _gG62003 BG2004 BG200S8
L DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VAR[ABLE BEGINNING 7 ENDING

i CL ALPHA 42 42
oD ALPHAL .. . __M3 . _. 83 . __ ...

L/D ALPHA 44 44

- cY ALPHA ) 45 45

: CSL ALPHA 46 "

ko



ASPECT RaTic EFFECTS AT MID-TAIL POSITION  _
DEPENDENT VARIABLE VS INDEPENDENT VARIABLE» MULTIPLE DATASETS

;

DATASETS PLGTTED!:

AG2032 BE2008 pa2909 BG2007 862010  HGe2al1
.. ___DEPENDENT.  _INDEPENOENT. ____  _ PLOT PAGE. .. L
VARIABLE VAR ABLE BEGINNING /7 ENDING
T T cL ) ALPHA - 47 47
cD AL PIHA qHi8 S8
L/0 ALPHA 49 49
e et CY._. - ALPHA S0 S0
¢Sh ALPHA 51 51

DATASETS PLOTTED:

BG2007 pG2010  AG2oyl.  BG2012 __AG2013  GdE2044
... DEPENDENTY_ .. _INDEPENOENT .___.  PLUT_PASE._ . e
VARIABLE VAR ABLE BEGINNING / ENDING

LT T T alena T T 2T 2
ch AL PHA 53 53
L/D ALPHA S5y 5%

— et e - - X .o . ALPHAL e - 21 - N -8h —
ALPHA hé 56

csk

EFFECTS UF TAIL IACIDENCE ANGLE AT MID-TAIL POSITION

DEPEMDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED:

B52015 BG2OU7Z  8G2g47  BG2018 QG049
e . DEPENDENT INDEPENDENT. . ... . _PLOT PAGE .
VARIABLE VAR [ABLE BEGINNING , ENDING
cL ALLPHA 57 57
ol » I ALPHA 58.. Y. -
L/D ALPHA 59 59
CY ALPHA 60 &0
(5L ALPHA 61 61

Ly


http:VARIA.LE

EFFECT OF HORIZONTAL JAIL LEADING EDGE SWEEP_AT MID-TAIL POSITION
DEPENDENT VARIABLE VS INGEPENDENT VARIABLEs, MULTIPLE DATASETS

DATASETS PLOTTED:

BRG2015 862007 L2020} B&2021 BQ2O22 .
e e+ = e JREPENRENT INREPENDENT. . . .PLOT PAGE
VARIABLE VARIABLE BEGINNING / ENDING
cL ALPHA 62 62
cCo. Al P HA 53 — e BF— — _
L/D ALPHA . 44 6y
P S -CY . - -ALPHA : _ - 465 65
CSL ALPHA b6 66

" TAPER RATIO FFFECT ON HORIZONTAL TAIL AT MID=POSITION
UEPENDENT VARIABLE VS INDEPENDENT VARIABLE: MULTIPLE DATASETS

onrassz PLOTTED:
BG2024 Bﬁzﬂlsﬂ___832991____Bﬁiﬂlému—~3&2021~— —

e _.. DEPENDENT. . INDEPENDENT.. .- PLOT PAGE =
VARIABLE VARIABLE BEGINNING / ENDING
CL ALPHA &7 &7
[y ALPHA &8 —EB e -
L/0 ALPHA 69 69
—— e e S o | . - ALPHA - .- - 70 79
(-] ALPHA 71 71

AREA :FFECT oOi HORIZONTAL TAIL AT mMID=-POSITION
DEPEMNDENT VARIABLE VS INDEPENDENT vARIABLEs MULTIPLE DATASETS .

DATASETS PLOTTED:
862028 BG2029 BY2gpZ  BG203p .. Bg03t . .

DEPENDENT . ...__ INDEPENDENT .. ____._ . PLOT _PASE . . R
VARIABLE VARIABLE BEGINNING / ENDING
CL ALPHA 72 72
) __ALPHA 7.3 I X A
L/D ALPHA 74 74
e e e .. CY . ALPHA .. ... 75 75
| csL ALPHA 76 . 76

; ho



EFFECT OF vErRTICAL POSITION OF THE TAIL

JhPENUEYT VARIABLE vS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED:

BG2UD7 BGZ033 BS2034 — .
e . DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VARIABLE ~ BEGINNING / ENDING
- TocL T ALPHA B 77 77
co AL PHA 78 .. _218..
L/D ALpPHA 79 79
cY . . ALPHA . . BQ a0
CSL ALPHA 81 81

T AREA

EFFECT AT THE LOw ?OSITION
JEPENDENT VARIABLE VS INDEPENDENT VARIABLE: MULTIPLE DATASETS

DATASETS PLOTTED'

BE2035 RGZ2034 BaZnai4 Bﬁgnjl__wmﬁﬁzagam._

e i e e DEPENDENT . JANDEPEWDENT PLOY PAGE -
VARIABLE VARI ABLE BEGINNING / ENDING
CL ALPHA 82 82z
¢h ALPHA —83 —83
L/b ALPHA 84 84
. - - cY - . ALPHA 85 85
(18 ALPHA 84 8é

EFFECT OF ASPECT KATIO ﬂITH TAIL IN LOW POSITION

DEPENDENT VARLABLE VS INDEPENDENT VARIABLE. MULTIPLE DATASETS

DATASETS PLOTTED:

BG203Y RG2034 RG240 BG2081 . 8G2042 ___ WG2043
ol _..  DEPENDENT, INDEPENDENT. PLOT PASE
VARIABLE VARIABLE BEGINNING / ENUVING

cL ' ALPHA 87 87

co L ——AULBHA . . 8. _. .88 ... ...

L/D ALPHA 89 39

cy ALPHA . 90 90

¢Sk ALPHA 91 ?1
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NOMIMAL TAIL AT MID-POSITION

DATASETS DEPENDENT INDEPENDENT PLOT PAGE
PLOTTED VARIABLE VARIABLE BEGINNING s ENDING
_....BGgO23 __ cL . . __ ALPHA .2 %2, _ .

. BG2023 ch ALPHA ?3 73
e e .BG2023 . L/D e e BLPHA 94 94 .- -
BG2023 cy ALPHA . 98 35

862023 CSL ALPHA . 96 6. .

EFFECT OF AnGLE OF ATTACK ON TAILLESS BODY _ o
OEPEMDENT VARIABLE VS DEPENDENT VARIABLE: MULTIPLE DATASETS

DATASETS PLOTTED: T
BG2001 _ BG2004
e _____  DEPENDENT .__ ___ DEPENDENT ________ PLOT_PASE o
VARIABLE VAR ABLg BEGINNING / ENDING
T T T _‘CL.H. C *_CLH- T 97 o 67 B
T chwP.RISON OF FLAT PLATE TO AIRFOIL -
DEPENDENT VARIABLE VS DEPENDENT VARIABLE» MULTIPLE DATASETS

DATASETS PLOTTED!
e e e e - e - . -BG2002. . gG200D3. . BG20p04.. .. BG200S..

e e+ oo BEPENDENT o _DEPENDENT .. .__ ..  PLOT PAGE.
VARIABLE VARIABLE BEGINNING / ENDING
CL CLM 98 78

~——
— "
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RSFECT RaTIo EFrECTb HT MID=-TAIL POSITION, __ _
UEPENDENT VARIABLE VS DEPENDENT VARIABLEs MULTIPLE DATASETS

" DATASETS PLOTTED:

]
¥

e iy BG2032.. ..pG2008_ . .86G2009%.. BE2007 . 82010 BGcul.l..
DEPENDENT DEPENDENT PLOT PAGE ..
VARIABLE VARIABLE BEGINNING , ENDING
T ' L T cLm ) 99 99
h T bATASETS PioTTED: T S ’
BG2a0? BG2D010 BG2n1l BG2012 BG2013 _ 3e20t4 .
e s _REPENDENT _ . DEPENDLEyY. _____ _PLOT PAGE . -
VARIABLE VARIABLE BEGINNING / ENDING
T e T Taw T T T 10 00 )

EFFECTS OF TAIL INCIDENCE ANGLE AT MID=TAIL POSITION
DEPEMDENT VARIABLE_ VS _DEPENDENT VARIABLE. MULTIPLE. DATASEYS

¥

DATASETS PLOTTED!

o BG2016 BG200Z . BGZp17 __ 862018 BG2019
e . . _DEPENDENT DEPENUENT . ___. PLOT PAGE . _
VARIABLE VARIABLE BEGINNING 7 ENDING
ch CLH 101 T o

EFFECY. OF HORIZONTAL TAIL LEADING EDGE SWEEP_ AT MID=TAIL POSITION.
OEPEZNDENT VARIABLE VS DEPENDENT VARIABLE: MULTIPLE DATASETS

" DATASETS PLOTTEDS

————— e . .. - B@2015 | BG2007.. . 8G2020 .. BG202% . BG2022
DEPENDENT DEPENDENT PLOT _PAGE
VARIABLE VARIABLE BEGINNING / ENDING

CL LM 102 102
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MIO~POSITION
DEPENDENT VARIABLE VS _DEPENDENT VARIABLE, MULTIPLE DATASETS

aree 7

DATASETS PLOTTED:

BG2024 BG2025 8G2an7 BHG2024 BG2027
_ DEPENDENT —DEPENDENT _.__ —PLOY_PAGE ... _— _ -
VARIABLE VARIABLE BEGINNING / ENDING
cL CLM T 1a3 o3 N

»

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

DATASETS PLOTTED:

mmeos e ——- .- ..BG2028..  BG62029-. BG2gg7 -.-.862030- - -BG203d
— me—— o e DEPENDENY . L DEPENDENT. . — 0. PLOT..PAGE. - -
: VARIABLE . VARIABLE BEGINNING , ENDING
cL CiM 104 . 104

EFFECT OF VERTICAL POSITION OF THE TatL 7
DEPENCENT. VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTE&

e BG2007Z . - BG2033—— . BG2GAHe e e e o = e o

DEPENDENT DEBENDENT PLOT. PAGE
VARIABLE VARIABLE BEGINNING / ENDING
T o CL“ CLHM ias 105



AREA EFFECT AT TnE 1Oy POSITION

e ——— .

DEPEMDENT VARIABLE VS DEPENDENT VARIABLEs MULTIPL!:. DATASETS

- DATA“'Sl;:rS PLOTTED: - —
-BGZ2i35 G204 862034  RBG2037 _ _BG2038 . __.
—— et i ... DEPENDENT .. _DEPENDENT.. -_.. . .PLOT PAGE ... ..
VARIABLE VARIABLE BEGINNINE / ENDING
cL e 7 i1oe 106 ) )
‘ EFFEcT OF AGPECT RATIO WITH TAIL IN L'ow POSITION
OEPENDENT VARIABLE VS_DEPENDENT VARIABLEr MULTIPLE DATASETS
= DATASETS PLOTTED: ' i
e .. .. ..BG2039. ... BGZ2034. .. BG2p4. .. BG204] . BG20&2 BG2D43 . —
e i DEPENDENT . - - _ DEPENDENT....— . - PLOT PASE . .. . - - -
VARIABLE VAR ABLE BEGINNING / ENDING
CcL Chm 107 10?
NO‘iIhAL Tall AT_MID=POSITION
«JtPFNDENT VARIABLE VS DEPENDE#T "VARIABLE
T T T T G ATASETS  DEPENDENT “bEpcnDENT pLOT PAGE
PLOTTED JARLABRLE VAR LABLE BREGINNING A ENDING - —— -
e e .. BS2023.. Ck . R _ .ln8 108
|



. 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-
guently, 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 varisbles.
I
(b) an expanded list of all data 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 date sets as well as
the above mentioned informationn

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

HASA 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. TOLl29

(504k) 255-2304

L3
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BGDY
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
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COMPARISON OF FLAT PLATE T0 AIRFOIL
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COMPARISON OF FLAT PLATE TO AIRFOIL

.12

CA

.08

+O4

AXITAL FORCE COEFFICIENT,

+O0

BATA SET SYHBOL

(RG2002}
(RG20083)
{Rc2004)
fRGZOO3 )

lll(gl_l

T It

T T T

§ I D . §

il

7

Lot 2.2

ot ¢ o b 3 44 3

ALy

PV

COMFIGURATION DESCRIPTION
MSC 5ER 39 5-5 ORBITER BLW1VIHE
HSC SER 39 S5-5 ORBITER BiWiviH43
HSC SER 39 5-5 ORBITER BiWiviH44
‘HSC SER 39 S5-5 ORBITER BIWIV3IHAS

-2

ANGLE OF ATTACK,

a

AREA
334 .280
334,280
271 .060
Z41,.260

ALPHA,

REFERENCE INFORMATIONM

REFS
REFL
REFB
XMRF
YMRF
ZMRF

SCALE

5¢ FT
FT
Fr
o

IN
FCT

)
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ASPECT RATIO AT MID-TAIL POSITION
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t7c2807) MSC SER 39 5-5 ORBITER BAWLV3IHZA 0.800  2.000 15.000 G.500 REFL u.2300 F1
(RC2017) MSC SER 39 5~5 ORBITER BiWIV3IN24 2,000 2.000 15,000 0.500 REFE 1,5000  FF
tzcan1e ) HMSC SER 39 5-5 ORBITER BIWIVIHZ4 4,000 2,000 £5.000 0.500  XMRF 15.5290 IN
tre2019) MSC SER 39 S-5 ORBITER B1W1v3H24 6,000 2,000 15,000 {§,508 YMRF u. 0002
ZMRE 2.4000 IN
wacH 0.260 SCALE. 1.8750 PLT
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL PGSITION
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CONFIGURATION DESCRIFTION LSWEEF ASFECT TAPER INCID REFERENCE INFORMATION
MSC SER 39 S-5 ORSITER BAIWIV3IH3IOD 0,900 2,008 o.500 0.008  REFS 0,300 3@ FT
HS5C SER 39 5-5 ORBITFR B1wWiviH24 15.000 2.008 0.500 G.000 REFL D.230p FT
HSC SER 39 5-5 ORBITER BIWIV3IN3I 36,000 2.000 0,500 0.000 REFB 1.5600 Fi.
HSC SER 39 5-5 ORBITER BiWiv3H32 45,000 2.00a O,500 0.006 XHRF 15,5260 IN
H5C SER 39 S~5 ORHITER B1wWiv3H33Z 60,086 2. 000 0.500 0,606 YMR#& D0.n000
ZMRP 2.4600 IN
SCALE 1,8750 FCT
HACH o.250
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL PUSITION
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ANGLE OGF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL  CONFIGURATION DESCRIFTION LSWEEF ASPECT TAFER INCID REFERENCE INFORMATION
(RG2D15) HsSC SER 39 S-% ORBITER BIWIVIH3ID p.o0o0g 2.Cop 4.500 G.000 REFS n,3zop sa FT
{RGZO0T ) HMSC SER 39 5-5 ORBITER BIWIV3HR4 15,000 2.080 ©.500 0,000 REFL 8.2300 FT
{RG2028 ) MSC SER 33 S~5 ORBITER BAIWIVIH3L 30,080  2.000 D.500 0.000 REFB 1.5080 FT
(RE2028 ] KSC SER 3% 5-5 ORBITER B1W1V3H3Z 45,000 2.099 0,500 0.00D0 XMAF 15,5260 IN
trcro22) H3C SER 39 S$-5 ORBITER BIWLV3IH3S 50,000  2.000 0,500 D0.000 YHRE 0.good
ZMRE 2.4008 IN
KACH 0.250 SCALE 1,8750 PET
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL PGSITION
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ANGLE OF ATTACK, ALPHA, DEGREES
EATa SET SYHBOL  CONTIGURATION DESCRIFTION LSWEEF ASFECT TAFER INCID REFERENCE INFORMATION
(RGZO15) g MSC SER 39 S5-5 ORBITER B1Wiv3H30 - b,000 Z.000 0,500 0.000 REFS G,3200 sa FT
tRGZOOT H5C SER 39 5-5 OREITER BiWIV3H24 15.000 2.000 0,500 0.G00 REFL 0,2300 FT
tRC2020 HMSC SE® 30 S-5 ORBITER BIWiV3IH3L 36.000 2.000 D.500 o.nOb  REFS 1.5000 FT
(RGZG21} MsC SER 39 S-5 ORBITER BIWIV3H32 45.000 - 2,000 0,500 0.000  XMRF 15,2200  IN
[RGZO22) HMSC SER 39 5-5 ORBITER BIwWiV3H33 60,000 z.000 0.500 0.006 YMRF [ T
ZHRF 2,4000 iN
SCALE .
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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ANGLE OF ATTACK. ALPHA, DEGREES.
CATA SET SYMBOL  CONFIGURATION DESCRISTION TAFER  ASFECT LSWEEF INCID REFERENCE INFORMATION
(RG2024) g M5C SER 39 S5-5 ORBITER BIWIV3H34 0.000 2.000  15.000 0.000 REFS 0.3200 sa FT
{RERO2S5 ) HSC SER 33 5-5 ORBITER BIWIV3H35 0,250 2.006 15,000 ©.008 REFL &,2300 FT
(REZOO7 ) M5C SER 39 5-5 ORBITER Biw1v3H24 6.500 2.000 15,000 ¢.080 REFB . 1.5000 FT
(RC2026) M5C SER 39 S5-5 ORBITER Brwiv3iHis 0.750 2.0oo0 15,000 0.600 XMRF 15 .5200 N
(RC2927) MSC SER 39 S-5 ORBITER BIWIV3IH37 1.000 Z.008 15.000 0.000 YHRP 0, P00y
ZHRP 2.4000 I
HacH ¢.250 SCALE 1.,8750 PeT
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITICN
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. ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYHBOL  COMFICURATION DESCRIFTION TAFER ASFECT LSWEEP  INCID REFERENCE INFORMATION
tRG2o24 ) HMSC SER 39 S-5 ORBITER BLIWLV3u34 0.080 2.000 15.000 p0.000 REFS 0.3200 s@ F¥
(RGZUZS ) MSC SER 33 S-5 ORBITER BIWIV3H3S 0.250 2.080 15,000 g.008  REFL 0.2300 FT
{RG2O07 ) H5C SER 33 5-5 ORBITER B1WIV3H24 B,500 2,000 15.008 g.000 REFE 1.5300 FT
(RG2GZ6 ) HMSC SER 33 5-5 ORBITER BIWIV3H3E 0.750 2,860 15.000 0.0D0  XMRP 15,5200 IN
{RGZG27 ) HSC SER 35 S~5 ORBITER BiWIV3H37 1.000 2,660 15.000 0.008  YMRF ¢, 0000
IMRF 2,4000 N
SCALE 1.
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TAPER RATIO EFFECT OGN HORIZONTAL TAIL AT MID-PGSITION
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ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYHBOL  CONFIGURATION PESCRIFTION TAFER ASPECT LSWEEF INCID REFERENCE INFORMATION
tRCZ024 | 9 HSC SER 59 S-5 ORBITER BLW1V3H34 6.000 2.000 15.008  0.000 REFS 0.3200 sa FT
(RC2025 ) MSC SER 39 S-5 ORBITER B1W1V3H3S D.250 2,008 15,000 0.000 REFL o.2300 FT
(RG2007 ) HSC SER J2 5-5 CRBITER BIVIV3IHZ4 ¢.500 2.000 15.000 0,000 REFB 1.,.5400 FT
{RGZ026 ) HSC SER 33 S5-5 ORBITER BiWLVIH3E 0.750 2.0068 15.000 D.D00  XMRP 15,.5z00 IN
LRGZ02T ) HSC SER 39 5-5 ORBITER BiWIV3H37 1.000 2,000 15.000 0.060  YMRP D.0RGO
ZMRP 2.4000 IN
+BT7 F
HACH 0.250 . SCALE 1,87350 <T
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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ANGLE OGF ATTACK, ALPHA. DEGREES .
CATA SET S5YMBOL  CONFIGURATION DESCRIFTION AREA ASPECT LSWEEF  TAFER REFERENCE INFORMATION
(RG2028) g %5C SER 39 5-5 ORBITER BiwWiVv3IH38 160.000  2.008 15.000 0.500 REFS 0.3z00 sa FT
(RGZ029 3 HSC SER 39 5-5 ORBITER S1WiV3H39 200 . 000 2,006  15.000 0.500 REFL .2300 FT
(RGZ0OT) MSC SER 39 5-5 ORBITER BiW!v¥3H24 308,000 2.008 15,000 D.500 REFB 1.5000 FT
(RC2030) #5C SER 39 5-5 ORBITER B1wWiV3H4D 460,080 2.000 15,000 0.500 XMRF 15,5200 IN
tRE2051 ) WSC SER 39 $-5 GRBITER BiwiV3H41 500,008 2,000 15.000 0.500 YHRP 6.0000
ZMRP 2.4000 i
pacH a.250 SCALE 1.8750 PCT
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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) ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL CONFIGURATION DESCRIFTION AREA ASPECT L. SWEEF TAFER REFERENCE INFORMATION
{RG20268) MSC SER 39 S-5 ORBITER B1wiV3IH3I8 100,000 Z.000 15.000 0.500 REFS 0,32200 5@ FT
tRG2029) HSC S5ER 39 S5-5 ORBITER BIWIV3IH3IS zdp.00g 2,000 15,600 0.500 REFL g,2300 FT
(RG20D7) MSIC SER 39 S5~5 ORBITER BLWiV3IHZ4 300.000 &.poo00 15.0060 0,500 REFB 1.5290 FT
{RC2036) M3SC SER 3¢ S—~5 ORBITER D1/l V3HAD 400 .080 2.000 15.000 0.500 XMRF 15,5200 IN
{RC2U31 ) HSC SER 39 S5-5 CRBITER BIWiY3H4L 500 .Gng 2.00a 15,000 0,500 YMRP u.f000
. IMRFP 2.4000 IN
CAL 1,8750 c
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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ANGLE OF ATTACK, ALPHA, DEGREES

CATA SET SYHBOL  CONFIGURATION DESCRIZTION AREA ASFECT LSWEEF TAFER REFERENCE INFORMATIGN

(RG2028) HSC SER 33 5-5 ORBITER BIWIV3H3IS 100.000 2.800 15.000 .B.500 REFS 0,3200 5@ FT

{RG2029 ) HSC SER 39 S-5 ORBITER BiuWiviH39 2006.0406 2.000 15.000 0.500 REFL D.2300 FY

(RGZD0D7) HSC SEE 39 5-5 ORBITER BiwWlV3IH24 304.600 2.000 15.000 0.500 REFB 1 .5000 FT

[RGZDIG ) HSC SER 3% 5-5 ORBITER BiW1v3HaD 400.0040 2.000 t5.000 0,500 XMRF 15,5200 EN

LRGLO3L S H5C SER 33 5-5 ORBITER BiW1V3H4)L 500.000 2.0060 15.000 0,508 YHRP 0.00900

ZMRF 2.4508 in
SCALE 1.,8750 FCT
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;EFFECT GF VERTICAL PGSITION OF THE TAIL
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. ANGLE OF ATTACK, ALPHA. DEGREES
CATA SET SYHBOL CONFIGURATION DESCRIFTION VERFOS ASPECT L.BMWEEF TAFER REFERENCE INFORMATION
(RGZ0O0T 2 8 HSC SER 33 5-5 ORBITER BiwWiVIH24 2.050 2.000 15,000 0.500 REFS 0.3zu0 50 FT
§RG2033) M5C SER 35 5-5 ORBITER RiwWiv3iH2e 1,750 2.000 15,000 0.500 REFL o,23040 Ft
(RCcZO3¢ ) o HAC SER 3% $-5 ORBITER Biviv3H24 a,908 2,000 15.000 8.500 REFS 1.50006 FT
XMRP i15.5200 IN
TMRP 0.0000
ZMRP 2.4000 IN
CALE .
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EFFECT OF VERTICAL PGBSITION OF THE TAIL
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ANGLE OF ATTACK. ALPHA. DEGREES
PATA SET SYMEOL CONFIGURATION DESCRI-TION VERFOS ASFECT LSWEEF TAFER REFERENCE INFORMATION
(RCZ0DT) E HSC SER 35 5-5 ORBITER BiWiv3H24 2.050 2.000 15.008 0,500 REFS 0.3260 sa FT
(RG2D33) MS5C SER 39 5-5 ORBITER BiwWlV3H24 1,756  2.000 15.0860 0,500 REFL o,2300 FT
(rRe203¢1 ¥ HMSC SER 39 5-5 ORBITER Biwiv3nz4 0,800 2.000 15.000 0,500 REFE 1.5066 F7
XMRF 15,5204 IN
YHRE 0,000
. ZHRF 2,4000 IN
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EFFECT OF VERTICAL POSITION -GF THE TAIL
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION VERPGS ASFECT LSWEEP TAFER REFERENCE INFORMATION
(RG20D7) Q MSC SER 33 $~5 ORBITER BAWIVIHZ4 2,050 2.008 15,000 U.500 REFS 0,3200 sa FT
(RGZO33 MSC SER 39 S—5 ORBITER 31WiV3IH24 1.750 2.000 15.000 0.500 REFL U.2300 FT
(#c26341 ) HSC SER 39 5-5 OREBITER BIWIvV3H24 o.900 2.000  15.000 0.500 REFS L300 FT
XMRF 15.5200  IN
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lAREJ’\ EFFECT AT THE LOW POSITION
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ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYHBOL CONFIGURATION DESCRIFTION AREA VERFOS ASFECT LSWEEF REFERENCE INFORMATION
{RGZO35) 8 HSC SER 39 5-5 ORBPITER DIwWIViIH3S 100,000 0,900 2.000 15.000 REFS 0.3z00 5@ FT
{RG2036) HMsL SER 39 §~5 ORSITER BiWiv3IH3 200.080 a,s00 2.000 15.000 REFL 0.2300 FT
{RG20%2) HSC SER 39 S-5 ORBITER BiwWiy3H24 3po.0a0 0.500 2.000 15.000 REFB 1.5000 FT
(RG20D3IT) #HS(C SER 3% S5~5 ORBITER B1wWiv3H40 400.0060 0,900 2.000 15.000 XMRP 15.520C IN
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2HREF\ EFFECT AT THE LOW POSIT
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ANGLE OF ATTACK. ALPHA., DEGREES
CATA SET SYHPOL COHFIGURATION CESCRIFTION AREA VERFOS ASFECT L-SWEEF REFERENCE INFORMATION
tRG2035 ) g HSC SER 59 S-5 ORBITER Bilwiy3H3g 160.000 0.508 2,000 15,000 REFS 0.3200 se FT
{RG2036) HSC SER 39 5-5 ORBITER BIWLV3H39 260.000 0,900 2,008 15.000 REFL ¢.2300 FT
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AREA EFFECT AT THE LOW POSITION
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EFFECT OF ASPECT RATIO WITH TAIL IN LOW PUSITIﬂN
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DATA SET SYHPOL  CONFIGURATION PESCRISTION ASPECT VERFOS LSWEEF TAPER REFERENCE INFORMATION
{RG2033) MSC SER 39 5-35 ORSITER BIWivY3HZL 1.000 0.500 15.000 0.500 REFS 0,3200 se FT
(RG2034 ) MSC SER 39 S-5 ORBITER BIWIV3IHZ24 2.000 0.9680 15,000 0.500 REFL 0.2300 FT
(RC2640) MS¢ SER 39 5~5 OREITER BAWLV3HZT 3,000 g,900 15,000 D.500 REFB 1.5000 FT
{RC2041) M5C SER 33 S-5 CRAITER BiWLV3H22 1,500 0,900 15,000 0.500 XMRF 15,5208 IN
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HACH a.250 SCALE 1,8750 FCT
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(RE2639 1} HSC SER 35 S-5 ORBITER BiWivV3HZ21 1.000 0,900 15.000  D.500 REFS 0.3z00 s@ FT
{RC2G34) . HSC SER 32 S-5 ORBITER B1WI1V3H24 2.008 0,900 15.000 0,500 REFL 0,2300 FT
(RC20A0 ) HSC SER 33 S5-5 ORBITER B1Wiy3H27 3.00p0 6.900 15.000 O.500 REFB 1.5000 FT
{5ec2D41 ) MSC SER 38 S5-5 ORBITER BiwWiVv3HZ2 1.500 0.500 15.000 D.500 XHRP 15,5200  IN
{R52042) MSC SER 39 5-5 OREITER. BiwIV3HEG 2.500 0,800 15.000 0.508 YNRF D.0500
tre2043) [y HMsc SER 39 S-5 ORBITER Biwiv3H2g 4,000 0-900 15.000 0,500  ZNRF 2.4000 IN
SCALE 1.8750 FCT
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EFFECT OF ASPECT RATIO WITH TAIL IN LOW PGSITION
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{RGZO39) g MSC SER 39 S-5 ORBITER BilWiv3H21 1.000 0.500 15.000 0,500 REFS 8.3z200 G FT
[RG2034 ) MSC SER 39 5-5 ORBITER F1lwiv3Hz4 2.000 0,500 15,000 0,580 REFL a.23a¢ FT
(RC2G40 1 MSE SER 39 S5-5 ORBITER BlWiV3IHE7 3,080 0,900 15.000 D.500 REFD 1.5008 FT
[RG20<1 } HSE SER 39 5-5 ORBITER BlWlv3Hz2 1,500 0,990 35.000 0.500 XMRP 15,5200 IN
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NGMINAL TAIL AT MID-POINT
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IHCID 0,609 VERFOS 2,050 XMRP 15,5206 IN
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REFERENCE FILE

MSC SER 39 S5-5 ORBITER BlwlV3H42

.LRG2023)
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©  FARAHETRIC VALUES
AREA 262,500 ASPECT 2.000
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INCID .00 VERFPOS 2.050

REFEREMCIE FILE

MSC SER 39 5.5 URBITER BIW1V3H42

(RG2023)
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NOMINAL TAIL AT MID-PGINT
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INCIS &,006 VERFOS E2.050 XMRF 15, 5200 N
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REFERENCE FILE SCALE 1.8750 PCT
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
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REFB 1..5000 FT
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
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{Bs2901 ) g MSC SER 39 5~5 ORBITER B1wiv3 68.000. REFS 0,3206 $@ FT
{BC2GHE) MSC SER 39 5~5 ORBITER ErWfiV3 o000 REFL o.2300 FT
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EFFECT OF ANGLE OF ATTACK ON fAILLESS BODY
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. ANGLE OF ATTACK, ALPHA. DEGREES
CATA SET SYMBOL CONFIGURATION CESCRIFTION BETA REFERENGE INFORMATION
(862001) Q M5C SER 39 5-5 ORBITER BIWIV3 0.000 REFS 0,3200 se FT
(BG2006) HEC SER 39 5-5 ORBITER Diwiv3 0,000 REFL 86,2300 FT
REFB 1.5000 FT
XHRP i15.5200 IN
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HACH 0.250 L ECALE 1.,8750 FCT
PAGE 40



EFFECT CF ANGLE OF ATTACK ON TAILLESS BODY
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COMPARISON OF FLAT PLATE TO AIRFOIL
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DATA SET SYMBOL  CONFIGURATICON CESCRIFTION AREA ASPECT LSWEEF TAFER REFERENCE INFORMATION
(BG2062) MSC SER 39 S-5 ORBITER BiwWlV3HG 334,220 2 2.000 16.200 G.508 REFS a.3200 5@ F7
{BG20083) HSC 5ER 39 5-5 ORBITER BiwWlViH43 334,220 2.000 10.200 D.506 REFL 0.2380 FT
(BC2D04) HSC SER 3§ 5-5 ORBIYER BiWiV3H44 271 .060 2.000 10,200 O.500 REFB 1.500%  FT
{BG20D5) MSC SER 39 S5-5 ORBITER BiwWiV3HLS 241,260 2,000 10.200 0.500 XMRF 15,5200  IN
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. ANGLE OF "ATTACK. ALPHA, DEGREES
CATA SET SYHEOL  CONFIGURATION DESCRITTION ! AREA ASPECT LSWEEF TAFER REFERENCE ‘INFORMATION
(B62ZOG2ZY HSC SER 33 $-5 ORBITER BiW1V3HE 334,220 2,000 19,200 B.505 REFS 0.3200 sa FT
(862003 ) HM5C SER 39 S-5 ORBITER B1W1V3H43 334.220 2,008 10,260 0.500 REFL D.2300 FT
(BL2004) HSC SER 39 5-£ ORBITER BiWlV3Hed 271.060  2.008 18,200 0.500 REFB 1.5600 FT
(BC2005) HSC SER 39 5-5 ORBITER BIW1V3H4S 241.26d 2,000 10,200 0.500 XMRF 15.5200 IN
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ZMRF R 2.4000 IN
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CATA SET SYMBOL CONFIGURATION DESCRIFTION ASFECT LSWEEF TAFER INCIE REFERENCE INFORMATION
{BC2OOT) 8 HSC SER 35 S5-5 ORBITER BlWiviH24 2.000 15,000 0.500 8,000 REFS . $.3200 5@ FT
(gc2010) HSC SER 39 S~5 ORBITER BLHIV3IH2S 2.250 15.000 0,530 0.000 REFL 0.2350 FT
{Bc26G11} HSC SER 33 5-5 ORBITER BIWIV3EHZS 2.500 15.000 0.500 0,000 REFB 1.5000 FT
1862032} #H5C SER 39 5-5 ORBITER BiWIV3H27 3,008 15.000 g.500 6,008 XMRF 15,5200 IN
{86213} MSC SER 39 5-5 ORBITER BIWIV3IHZS 3.500 15,000 B8.580 0.6906  YHRF 6,000
{igca01< ) D MSC SER 39 5-5 ORBITER D1WIVIHZY 4,000 15.000 0.500 G.000  ZMRP 2.40060 IN
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ANGLE OF ATTACK. ALPHA., DEGREES
COMFIGURATION DESCRIFTION INCIE ASFECT LSWEEF TAFPER REFERENCE INFORMATION
g HSC SER 33 5-5 ORBITER B1lWlv3H24 -2.005 £.000 15.000 0.500 REFS 0.3z00 sa FT
HSC SER 39 5~5 ORBITER B1wWlV3IHZ4 0,000 2,000 15,000 0.560 REFL G.2300 FT
HSC SER 39 S5-5 ORBITER LiWIVIHZ4 2,000 2.000 15.000 0.500 REFB 1.5000 FT
HSC SER 39 $-5 QRBITER BIWIVIHZ2Z 4,000 2.000 15.000 0.500 XMRy 15,5600 IN
HS5C SER 3% 5-5 ORBITER P1WIV3IHZ4 6,000 2.000 (5.000 0.508 YMRF 0.,80co
ZHMRP 2.4000 IN
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(Bo2GE7) HSC SER 39 5-3 ORBITER 31WiV3iHZ4 ¢.000 g2.oo0 15.000 o.500 REFL d.2300 FT
(EC2017} HSC SER 39 5-5 ORBITER BiwWiV3HZ4 2.000 2.006 15.000 0.560 REFSB 1.5000  FT
(8C2018) HSC SER 39 5-5 ORBITER BiwWiv3#z4 4.000  2.600 15.000  D.500 XNRF 15.5200 1IN
(BGzZ019) MSC SER 39 §-5 ORBITER BiWiV3HZ4 6.008 2.000 15.008  0.500 YMRF o.0080
2MRF 2.4000 1N
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EFFECT OF TAIL INCIDENCE ANGLE AT MID-TAIL POSITION
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{BG2616) g MSC SER 39 5-5 ORBITER BiwWiv3H24 =-2.000 2.000 15.000 0.500 REFS 0.3z00 5@ FY
{BGZ0GT} HS5C SER- 39 5-5 ORBITER BiWiv3iH24 C.o0o0 Z.000 15,000 0.500 REFL 0.2300 Fr
€B62017) HSC SER I3 5~35 ORBITER BIWIV3IHE4 2.000 2.080 15.000 a.500 REFB 1,5008 FT
{B:20108) HSC SER 39 5-5 ORBITER BIWIV3IH24 4.000 2.000 15.000 G.500 XMRP 15,5200 IN
8520293 HSC SER 3% 5-5 ORBITER BlWIViH24 6.000 .00 15,000 0,500 YMRF G.0009
ZMRP 2.4000 iN
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CATA SET SYHBOL  CONFIGURATION CESCRIFTION INCEID ASPECT LSWEEF TAFER REFERENCE INFORMATION
{862016) g HsC SER 39 5-5 CABITER PIlwiv3Hg4 =2.000 2.000 15.000 D.5040 REFS 4.3200 54 FT
LBG2607 ) H5C SER 39 5-5 ORBITER BlwWiv3szs .000 2.00d 15,0600 0.500 REFL o, 2384 Fy¥
teezor 7} MsSC SER 3% 5-5 ORBITER B1WiV3H24 e.4aa0 2.000 £5.0G0 0.5080 REFEB 1.508% FT
(8c20L8) HSC SER 39 5-5 ORBITER B1lWIV3HZI4 4.000 2.0040 15.000 0.500 XMRP 15,5208 IN
(B32019: KSC SER 39 5~5 ORBITER BIWLVIHZ4 &.6800 e.200 15.000 0.500 YHRP 0.ovag
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
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CATA SET SYHBOL CONFIGURATION DESCRIFTIGH LBWEEF ASPECT TAPER INCIG REFERENCE INFORMATION
(BCR2015} E HSC SER 39. 5-5 ORBITER B1WiV3H3C 0.600 2.000 4.500 g.000 REFS g.3200 s@ FT
(Be2007) HsSC SER 35 5-5 ORBITER E1WLIV3IHZ4 15,000 2,000 0.500 g.000 REFL 0.2300 FT
{BG20Z0 ) MSC SER 39 5-5 ORBITER BIwWlv3H3t 20.060 2,000 0.500 ¢#.000 REFB 1.500p0 FT
(EGEDZ1 } .HSC SER 39 5-5 ORBITER Biv1v3IH3D 45 .000 2.00p 0.500 a.000 XHMRF 15.5200 IH
(82022 H5C SEr 39 s5-5 ORBITER BIWiv3H33 €9.,000 2.000 o.500 0.000 YMRP o.0800
ZMRF 2.4000 IN
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EFFECT OF HORIZGNTAL TAIL LEADING EDGE SHEEP AT MID-TAIL POSITION
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CATA SET SYHBOL  CONFIGURATION DESCRIFTION LSWEEP ASFECT T4PER INCID REFERENCE INFORMATION
(B62513) g MSC SER 39 S-5 ORBITER BiwWiv3aH3o g.,000 2.000 g9.500 0.000 REFS 6.3200 s$a FT
(2620073 MSC SER 3§ S~5 ORBITER BiwWiv3H2d 15,000 z.0p0  0.500 9.008 REFL g.2300 FT
1862020} HSC SER 39 5-5 ORBITER B1wly3H3s 30,000 2,800 D.500 0,000 REFE 1.5890  FY
(362021} vst SER 39 5-5 ORBITER B1WIV3H3Z 45.000 2.000 0.500 0,000  XMRF 15,5200 IN
iBeEL22) M5C SER 33 S-5 ORBITER DIWiV3IH33 60,000 2.000 5,500 a,.000 YHRF 0.0000
ZMRP 2.4000 7]
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL PASITION
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CATA SET SYHBOL CONFIGURATION DESCRIFTION LSWEEF ASFECT TAPER  INCID REFERENCE INFORMATION
(BG2015 g MSC SER 39 5-3 ORBITER DiwiV3HIO g.ou8 2,000 3,500  0.000 REFS 0.3200  s& Fi1
{RGZCOT MSC SER 39 5-5 ORAITER BIWIV3H2ZS 15.000 2,600 0.500 o.oan REFL 0.2300 FT
(8620201 HSC SER 39 5-5 ORBITER BIW1V3H3L 30.000 2.0080  0.500  §.000 REF3 1.5000  FT
(B6Z021 ) MSC SER 39 5-5 ORBITER 8iWIV3HIZ 45,000 2,008 ©0.500  0.000 XHRF 15,8200  IN
(Be2022) WSC SER 33 5-5 ORBITER BIWiV3H33 60.006  2.000 D0.560  0.008 YHRP 5.5063
ZMRF 2.4000 IN
HACH a.250 SCALE 1.8750 PCT
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
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CONFIGURATION CESCRIFTION LSWEEF ASPECT TAPER iNcie REFERENCE INFORMATION
Eg HMSC SER 39 5-%5 ORBITER BIwiv3H30 a,000 2.000 .500 0.000 REFS o.3200 5@ FT
HSC SER 39 S-5 ORBITER TIwWilviH24 15,000 '2.000 0.500 0.000 KREFL 0.2300 FT
HSC SER 39 5-3 ORBITLR BLW1VIH31 S0.0408 2,000 0.500 0.9680 REF3 5 .2000 FT
MSC SER 39 5-3 ORBITER BIWiv3H3IZ 45.000 2.609 g.500 0,880 XMRF 15,5200 in
MSC SEE 39 S-5 ORBITER BIWIV3IHI3Z 60,300 a.0dg 0.500 0.000 YMRP a.qo000
ZMRP 2,4000 IN
HACH a.250 SCALE 1.8750 PCT
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITIGN
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ANGLE OF ATTACK., ALPHA. DEGREES

CATA SET SYMBOL CONFIGURATION DESCR,FTION LSWEEF ASPECT TAFER INCIC REFERENCE INFORMATION
{Be20L5} g HSC SER 39 S~5 ORBITER Bi1WI1V3H3O 0.0600 2,000 B.500 8.000 -REFS 0.3200 5@ FT
{B6260T ) HSC SER 39 5-5 ORBITER BI1WiV3H24 15_000 2.0600. 0.500 6.000  REFL 0.2300 FT

tacan2o ) KS5C SER 39 S5-5 ORBITER BIwiVv3H31 30.000 z.000 g.500 0.000 HEFB 1.5000 FT

tB¢2021) HSC SER 39 5-5 ORBITER B1WiV3IR3Z 45,000 2,000 0.500 a.,000  XMRP 15.5200 IN

(BL2022) HS5C SER 39 5-5 ORBITER BIW1V3IH33 60,000 2.600 0.5008 B.000  YHRF 8.0000

IMRP 2.4000 IN
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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CATA SET STYMBOL CONFIGURATION CESCRIFTION TAFER ASPECT LSWEEF  INCIC REFERENCE INFORMATION
(8G2024) Q HSC SER 39 S-5 CREIYER Biwiv3His G.o00 2.000 15.000 0.000 REFS 0.3200 5@ FT
{BGED25 ) HSC SER 39 5-5 ORBITER 81WLV3H35 o.250 2.800 15.000 0.008 REFL o,2300 FT
{BG200T ) HSC SER 39 5-5 ORBITER Biwiv3H2a 0.500 2.060 15.000 0o.00c  REFB 1,.5000 FT
{BC2026 ) MsSC SER 39 5-5 ORBITER Biwiv3H36 2.600 15.000 0.009 XHRF 15,5200 In
(BCRIBT) MSC SER 30 5-3 OROITER BIWiv3H3T 1.000 2,009 15.060 0.008 YMRP o.o000

ZHRF 2.4000 InN
SCALE 1.,8750 PCT

i=3
.

~
h
O

HACH 0,250

PAGE 87



TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID- PUSITIUN
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CATA SET SYHBOL COHFIGURATION CESCRIPTION JAPER  ASFECT LSWEEF INCID REFERENCE TNFORMATION
(BGZO24 )} MSC SER 39 §~5 ORBITER BIwWiV3H34 p.opd  2.000 15,0906 0.000 REFS 8.3200 sk FT
(BG2O25) HMSC SER 38 S-5 ORBITER B1WIV3H3S 0.250 Z.0p00 15,000 0.000  REFL D.23G0 FT
(BC2D07 ) MSC SER 39 5-5 ORBITER BIWIV3HR4 D.508  Z.000 15.000 0.008 REFB 1.5000  FT
(BGRDZ6} MSC SER 39 S-5 CRBITER B1wWiV3H36 B.750 2,800 15.000 0.000  XMRF 15.5200 iN
(BCIIRT 3 HSC 5ER 39 $-5 ORBITER B1iwiV3H37 1.000 2.000 15.009 p0.000 YMRF o.00049
ZMRP 2.4000 IN
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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TAPER'RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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{BGR202G1Y HSC

(862007} H5C
{BG2935) HS5C

fBe2031 ) HSC

HACH

SER 39 5-5
SER 39 S§~5
SER 39 §-5
SER 39 §-5
SER 39 5-5

g.230

CRBITER
ORBITER
ORBITER
ORBITER
ORBITER

BiWiv3H3i8
31wt v3H39
B1wWiviH24
E1 Wi VIHAO
E1i/ V3H4SL

-1

[¢]

AREA
100,000
200 .000
306,000
400,800
504,000

ALPHA,

1

ASFECT
2.000
2,006
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2.000

2 3

DEGREES

LSWEEF .
15.0040
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15.000
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~
®

REFERENCE INFORMATION
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ARt:A EFFECT GN HORIZONTAL TAIL AT MID-PGSITION
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LB62007) E} #SC SER 39 S-5 ORBITER BiwWiV3H24 2.650 2,000 15,000 U.500 REFS 0.3200 sQ FT
{BO2633} MSC SER 39 5-% ORBITER L1wiv3H24 1.750 2.000 15,000 g.500 REFL 6.2300 FT
¢Bozo3<) <> HSC SER 39 5-5 ORBITER BruivaH24 0.s0C 2.808  15.000 0.500 REF& 1.5008 FT
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EFFECT OF VERTICAL POSITION OF THE TAIL
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tEGROOT ) Q H5C SER 39 5-5 ORBITER BiwiV3HZ4 2.050 2,000 15,000 2.500 REFS 0.3200 58 FT
{BGZO33) H5SC SER 39 $-5 ORBITER BiWIV3Hz4 t.750 2.000 15.000 0.500 REFL o.2300 FT
¢8c20343) &Y  HSC SER 39 5-5 CRBITER BiwWlV3IHZ4 0,900 2.000 15,000 0.500 REFB 1,500 FT
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EFFECT OF VERTICAL PGSITION OF THE TAIL
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(662607 ) HSC SER 39 S-5 ORBITER BiwWiviHzd z.0sa 2.600 15.000  0.500 REFS 0,200 sa FT
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OF THE TAIL

EFFECT OF VERTICAL POSITION
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EFFECT OF VERTICAL PGSITION OF THE TAIL
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BAREA EFFECT AT THE LOW POSITION
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{ec2035) HMSC SER 39 5-5 ORABITER BiwlV3H3s 100,000 0.900 2.000 15.000 REFS 0.3z200 sa@ FT
{BG2G36) HSC SER 39 S-5 ORBITER BiWiV3M39 200,600 0,960 2.000 15.000 REFL u.2300 FT
[BG2U34) MS5C SER 39 3-5 ORBITER BIW1VIHZ4 . 300,000 4,900 2.000 15.0800 REFB 1.5000 FT
{EG203T) HSC SER 39 5-5 ORBITER BiwWivIH4D . 400 ;900 0.500 2.000 15.000 XHRP 15,5200 IH
(EC7538) MSC SER 39 35-5 ORBITER BiwWlV3H41 500.000 0.900 2.000 15.000 YHRP b.0ooy
ZHRF 2.4000 N
ALE 1.87
HACH 0,250 . sC 50 FCT
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CATA SET SYMBOL CONFIGURATION CESCRIFTION AREA VERFOS ASPECT LSWEEF REFERENCE INFORMATION
{8G2035) g M5C SER 39 5-5 ORABITER BiwWiVIH3S 106,000 0,900 2,000 15.000 REFS 0.3200 8@ FT
tgc2o3s) HSC SER 39 S$-5 ORBITER E1WiVIH3SG 200.000 0,800 2,000 15,000 REFL 0.2300 FT
f6G203e) HSC SER 39 5-5 ORBITER BiWiVIH24 360.009 0.900 2.000 £5.000 REFB 1.5000 FT1
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. - ZMRP 2.4000 iN
KACH o250 SCALE 1.8750 FCT
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{B8c203&} HSC SER 39 S-5 ORBITER Bi/lV3IH24 300,000 0,900 2.000 15.000 REFB 1.5u00 FT
(BGZa3T) H5C SER 39 S~-5 ORBITER BiwWlV3Hsg 400,000 g.900 2.000 15.000 XMRP 15.5200 IN
{BC2038) HSC SEF 33 S-5 ORBITER BiwWiv3ipdl 500,990 0,500 2.000 15.000 YHRF 0.0oo0
. ZMRF - 2.2000 iN
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CONFICURATION DESCRIFTION
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BiWlviHal

-2

ANGLE OF _ATTACK.

-1

8 1
ALPHA,

AREA
100,000
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300.000
400.0008
500.6500

VERFOS
g.200
0.3g0
0.900
a.900
g.s08

2 3

DEGREES

ASPECT
2.000
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2,008
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t5.000
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~
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REFERENCE INFORMATION
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SCALE
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CATA SEY SYHBOL  COMFIGURATICN CESCRIFTION AREA VERFOS ASPECT LSWEEF REFERENCE INFORMATION
(BG2035) MSC SER 39 S-5 ORBITER BIWLIV3H3S 10G.a00 0.san 2.000 15.006 REFS 0.3208 s@ FT
(BC2036 ) HMSC SER ¥9 S5-% ORBITER BiWtv3H39 200.0800 2.s80 2.060 15.000 REFL G.2300 FT
[§:1-1=rkT ] H5C SER 35 5-5 ORBITER BiWIVIH2Z 300,000 0.%08 2.000 is.000 REFE 1,598 FT
tEGZO3TY) HSC SER 39 S-5 ORBITER BIWiV3H4D 400 .000 d.900 2,000 15.000 XMRE 15,5200 IN
(BGAO38} HSC SER 3% 5-5 ORBITER BIWIVIMI 500.000 U.o60 2.000 15.080 YMRP o,0000
ZHRA 2.4000 IN
SCALE 1,87s50 FCT
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{B62035)
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ORBITER

—4 -3 -2 -1 o 1
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ANGLE OF ATTACK. ALPHA, DEGREES

CONFIGURATION BESCRIFTION ASFECT VEPFOS

B1WlVIH21 1.000 a.900
C1wWiviHa4 2.000 g.900
Bl WLVIHZTY #.000 0,508
BIWiVIHZ2 1.500 o.900
B1WLVIHZ6 2.500 a.90p
BiWt VIH2S 4,000 0,900
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15,0680
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0.500
4.500
0.500
g.500
g.5090
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REFERENCE INFORMATION

REFS a.3290
REFL 0.230G
REFg 1.5000
XMRF i15,.52c0
YMRFE o,0000
ZHRP 2.4000
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EFFECT OF ASPECT RATIO WITH TAIL IN LOW POSITION
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ANGLE OF ATTACK., ALPHA, DEGREES
CATA SET SYHBOL  CONFIGURATION DESCRIFTION ASPECT VEREOS LSWEEF TAFER REFERENCE INFORMATION
1BGZ2033) 9 HSC SER 39 S5-5 QRBITER B1Wiv3H21 1.000 g.800 15.000 D.500 REFS g.3200 s@ FT
LBGCZ034 ) H5C SER 39 5~5 ORBITER BilWiv3H24 2.000 0.900 15,000 p.500 REFL 0.2300 FT
(BGCZ04T) HSC SER 3% 5-=5 ORBITER BlwWtvaH27 3,000 g.sg8 15,000 p.500 REFB 11,5800 FT
(EG20<1 ) HSC SER 39 5-5 ORBITER BIWLV3HEZ 1.500 0,900 15,000 0.500 XMRF 15.5209 IR
[EC20£2) HSC SER 39 5-5 ORBITER Biwiv3HZ2e 2.500 a.,3pn 15,000 0.500 YHRF 0,0000
cae20433) [y HSC SER 38 5-5 ORBITER BIWIV3H29 4.000 0,300 15,000 0.500 ZMRFP 2,4000 IN
SCALE 1.4750 PeT
HACH &,250
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EFFECT OF ASPECT RATIO WITH TAIL IN LOW POSITION
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CATA SET SYrBOL CONFIGURATION DESCRIFTION ASPECT VERFOS LSWEEF TAFER REFERENCE INFORMATICN
(662839 ) Q HSC SER 39 5-5 ORPITER BIWIV3HZL L.000 0,300 15,000 0.500 REFS D.3200 8Q FT
{(BCZ2934) HMSC SER 33 $-5 CORBITFR piWlviH24 2.000 4,900 15,000 0.500 REFL O.,z23060 FT
{BC2O20) MS5C SER 39 S5-~5 CRBITER BiwWiv3IH2Y 3.000 a.900 15.000 6.500 REFB 1.5u00 FT
{8croas) H5C SEE 39 5-5 CRBITER BIWIV3IH2Z 1.500 0,900 15.000 a.500 XMRF 15,5200 IN
(3620G42) HSC SER 39 S-5 ORBITER BiWIVIHZ6 2.500 a.a0p i15.dag 0.508 YMRF G,g0060
(LC2043) D MSC SER 39 S5-3 ORGITER BiWtV3IHZ9 - 4.000 3,960 15,000 B.500 ZMRE 2,.4000 IN

CALE -
KACH a.250 s 1.a750 FCT
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(BG2039) 8 HSC SER 39 S—5 ORBITER BiwWiv3iH21 1.000 0.900 15.000 0,500 REFS U, 3200 s FT
[BCEO34 ) HSC SER 39 5~5 ORBITER B1WiV3H24 2,000 0.S680 15,000 0.500 REFL 0,2300 FT
(EC20£0 ) HMSC SER 39 5-5 ORBITER BiWIV3H27 I.000 0,900 15.000 0.500 REFB 1.56086  FT
{8G2O413 HSC SER 33 S§-5 ORBITER BiWiV3HZZ 1.500  D.9GD 15,000 0,500 XMRF 15.5203 IN
(BCEULZ) HSC SER 3% 5-5 ORSITER BIW1V3IHZS z.500  0.900 15.000 0,500 YMRP o.0o00
tgse043) [y H5C SER 39 S-3 ORGITER B1WIV3H29 4.000  G.98C 15,000 0,500  IMRF 2.4000 IN
L
HAcH 0.250 SCALE 1.8750 FeT
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CATA SET SYMOOL COHFIGURATION DESCRIFTION ASFECT VERFOS  LSWEEF TAFER REFERENCE INFORMAT]ON
{(B62039) Q MSC SER 39 S5-5 ORBITER BIWIVIH2L 1.000 0.900 15.000 0.500 REFS 0.3200 $Q FT
[862034) MSC SER 33 5-5 ORBITER BIWiV3HZ4 z.000 g.9d0 15,000 0.500 REFL 0,2300 FT
Lpeagedy HSC SER 39 $-5 ORBITER BiwWiV3HZ7 3.000 g.300 15.000 g.500 REFR 1.5000 FT
{8e2041) M5C SER 39 5-5 ORBITER BiwWlVv3HZ22 i.500 0.500 i15.000 0.506  XMRP 15.5209 IN
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182043} D H5C SER 39 $~5 CHEITER BIwWiv3Iu29 4.000 O.9GF 15.000 0,500 ZMRF 2.4000 IN
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EFFECT OF ANGLE OF ATTACK ON TAILLESS BODY
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EFFECT OF HORIZONTAL TAIL LEADING EDGE SWEEP AT MID-TAIL POSITION
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TAPER RATIO EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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AREA EFFECT ON HORIZONTAL TAIL AT MID-POSITION
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EFFECT OF VERTICAL PGSITIGN OF THE TAIL
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