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ABSTRACT

The objective of this test program was to define the low spéed longitudinal
and lateral merodynamic characteristics of the MDAC Double Delta (HCR) Orbiter
Shuttle. The 4.0 percent scale model Double Delta Orbiter was tested in the
McDonnell Aireraft Company (MCAIR) Low Speed Wind Tunnel during the period
from 22 October through 26 October 1970. The configurations were tested over
an angle of attack range from -10° to +20° znd a sideslip angle range from

-69 to +3°. Nominal test conditions were at a dynemic pressure of 90 psf

with & Mach number of 0.25 and Reynolds number of 1,6 million per foot.:



TEST FACILITY DESCRIPIION

The McDonnell Low Speed Wind Tunnel is a closed circuit, single return, at-
mospheric tummel with a test section 8~l/2 feet high, 12 feet wide, and 18
feet long. It is capable of a maximum continuous veloecity of 240 mph with

a clear test section,

The tunnel circuit is h12.6 feet long and consists of two 1l6L-foot legs and
two 42,3-foot legs. 'The entrance cone contraction ratio is 7.35 to 1 and
the total diffuser angle is T.SO. Cooling is accomplished by a spray system

passing water over the outside tunnel shell,

The main drive motor, housed in a nacelle 30 feet downstream of the third leg
of the circuit, is a Westinghouse 1750 hp wound rotor motor equipped with a
liguid rheostat for coarse rpm control and a dynamic brake, coupled to the

motor shaft, for fine rpm control. The four-bladed fan is 20 feet in diameter.



TEST CONDITIONS

The model was installed in the tunnel on the external pyramidal balance using
the two-strut system shown In the model installation sketch. This balance-
uses g push-rod and flexure arrangement to transmit forces and moments to
individual null balance scales, Sliding-beam weights, driven by servo motors,
balance the model forces. These forces are converted into digital readouts

in pounds and foot-pounds through an optical encoder end readout system.

The test was conducted by setting the tunnel to the desired dynamic pressure, -
the model was then pitched or sideslipped to the preseribed angle, stopped at

that position and the appropriate data recorded.

Trensition strips, 0,10 inch wide, of No. 120 silicon grit were installed on
both surfaces of the wings and vertical tail at the 10 percent chord. The

"Fuselsge transition strip was located 1.5 inches aft of the nose.



TEST CONDITIONS
TEST MCAIR LSWr 240

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER - per o (pounds/sg==inchk) (degrees Fahrenheit)
Q.25 VA Wik 20 ASE

LSWT Main [rearirore .

BALANCE UTILIZED:

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:
Lirr BB T 3000 Ibs. > 2.0 |ps.
SF £ _J/Soo Jbs. 2 5 lhs,
prac K& L _7s50 /fbs. > 0 .75 1bs.
PM  t 1500 . Ibs, *r /. 5 filbs.
YM X 750 g fbs. I 0. 75 fe. /bs,
M * (SO0 . /bs. f /.85  FL/bs.
COMMENTS :



TDATA REDUCTION

Porce and moment data were reduced to coefficient form in both the body axis
and stability axis system. The model moment reference center was located at

F.S. 50.65, W.L. 8.0 and B.L. 0.0,

All force and moment data were corrected for wall effects, weight tares and
aerodinamic tare and interference effects. Test section dynamic pressure was
corrected for solid and weke blockage. Model base pressure data were reduced

to coefficient form and applied as an axial foree correction.

The model dimensional dats utilized to reduce the data to coefficient form

are listed below:

Sper = Wing W1 planform area = 9.58.2¢2
lyer = Wing Wl mean aerodynsmic chord = 3.02 f£t.
b = Wing Wl equivalent span =  3.54 ft.

The data values of Spep, lpef, 8nd b are the same for MCAIR LSWT tests 235

and 240,



NOMENCLATURE

Symbol
Bl
ENL

EN3

FBL
R3
V3

W3

COMBINATIONS TESTED

' élw3
B1W3V3
B1W3V3R3
BIW3V3ENL

CONFIGURATIONS INVESTIGATED

Description
Body
Elevon, inboard

Elevon, outboard (EN2 extended
to wing tips)

Body flap
Rudder
Vertical Tail

Bagic wing with extended wing tips

BIW3V3EN3
BIW3V3ENLEN3

VIW3V3EN1EN3FBL

Drawing Number

8T5-03300
S8E3-03301

ST5-~-03303

ST5-03303

5T5-03303



TEST MCAZR LSWT 240 DATA HET COLLATION SHEET
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Notes:

1. Positive directions of force coefficients
moment coef{ficients, and angles are
indicated by arrows.

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

Figure 1. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle

1l

NASA-MSFC-MAF



Notes:

All dimensions are model scale in inches.

\—’I‘unnel Celling

Reference: McDonnell Dwg, Nos. STS-03300, "
STS-03301, STS-03303
F.S8. Th.50
F.8. 52.00
* Flow "QQWQLQ 5.12 I
w——r—
r . ,‘\ * l W.L. 3.50
—_— v -5 )
» Tunnel ¢ i -‘—\ H
Forward "T" Bayonet ~———_,|
(P199-03003} o a—-r‘—?ft Load)Member
& PL 7203
Wi .
Forward Windshield: ! l
51.8 ! l
Main Strut s~ \ ~a——Aft Windshield
l ‘
‘ Trunnion Centerline —|—-|» “ s~ Tunnel Floor
1 A4 e

FIGURE 2 - MCOEL INSTALIATIC




F.5. 50. 65

Model Moment
Reference Center

\'.?-.

PO

W.L. 8.00

F.5. 52.00

PﬁBalance

N Qﬁanee
> W.L.-5.12
1.35 Balance Center
Lpalance of Resolution

Note: A1l dimensions are
model scale in inches,

FIGURE 3 - MOVENT TRANSFER DIACRAM .
MODEL, UPRIGHT

13



http:W.L.-5.12

Hingeline
/L 6.12

Hingeline: —
- - B4——4B
FB.
. 1
A
. ENl
| =
Wing, W3

Hingeline /‘\ Sax . )
Flap Ref. Plane

SZM-:__}_ I %
Wing Ref. Plane nk( FB

l ) Hingeli

Section A-A . ' section B-B

Notes:
All dimensions are model scale in inches.

FIGURE 4 - WING (W), FLEVONS (ENy, EN3), AND BODY FLAP (FB;)

-

1k

MAC 310U (ALY 13 AUG 05



Chord Plane P s ‘
20°

T.24

F.5. 62,12 14,67

et — h5°

]512,4‘ ‘——————-’I
Notes:

All dimensions are model scale in inches.
Reference; McDonnéll Dwg, No, 5TS-03303

FIGURE 5 - VERTICAL TAIL (V3) AND RUDDER (Rs3)

15
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MCODONRELL AIRCRAFYT cOoMPANY

Transition strips {No, 120 Erit, typ.)
located at 10% chord on botk upper agd
lover surfaces

Note; .
Al dimensions are model nesle in inches,

Reference; McDonnell Dwg. Nos, 5T3-03300,
5T5-0330), and STS.03303

{2

., Transition Strip

Transition strips (No. 120)
located at 10% chord

Vs 33

[
—_— |

Rear view
75.6 -
|

Side View
—— e

PIGURE 6 - ‘GENERAT, ASSEWBLY (BLEN) W3RV WP, )

fAw _Ttun 1T LeD €3

'
MCDONNELL DOUG . AD CORPFPORATION

16



B.L. 0.00

B.L. 2.00 11

B.L. 2.00-RH

w.L,- 12,81

W.L, 1l.21

" W.L. 9.61 Ref,

Wolie 9.21

_W.L., 7.21

w.IJl 5.2].

Notes:

View Looking Upsircam

Al Dimensions are model scale in ipches.
Ref,: lcDhonnell Dug, No. S5TS-03300

FIGURE 7 - BASE-TRFSZURF ORIFICE LOCATIONS

17
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MODEL COMPONENT: BODY - ACR (_‘)25/]'53'-

GENERAL DESCRIPTION: 51

DRAWING NUMBER:

DINENSIONS : " FULL-SCALE —
Length /890 14, 75, ban.
Max. Width S 79 1, (5./2 s,
Max. Depth 303 4. . /2 A
Fineness Ratio . -
Area
Max. Cross-Sectional - ) —
Planform - - - —
Wetted - - -
Base , . Fer. 5 pre 3.5 4"

18



MODEL COMPONENT:  g//ug e~ HiGm Cross Ranss ORPI7&R

GENERAL DESCRIPTION: t./z

DRAWING NUMBER:

DIMENSIONS:
TOTAL DATA

Area
Planform
Hetted
Span (equivalent)
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:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root
Tip
EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip
MAC '
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

19

FULL-SCALE

Ui

. 7.5

—20. 5
éZg:
/516 1.

EZIL2 s
G5%. LI

_LZ83

Zoz.9

zz £z 572
e.ég. Z ead

o0 P2l
—DZT
LOOZ Inf,
LT 2

MODEL_SCALE
4 %




MODEL COMPONENT: Eeevoy ~ HCR OrRaIrees

GENERAL DESCRIPTION: £z

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equiva1ént)

Inb'd equivalent chord
Qutb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Qutb'd equiv. chord
Sweep Baék Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

20

FULL-SCALE MODEL SCALE
4%
Yot Frf G5 87 1u?
39/ 6 . (5 bl 44,
153 b. /2
/53N 6./ 2
Zo. 45 2.5
Lo, 5 20,8
20,5 20,5

26SE, 53 293,35 m°



MODEL COMPONENT: .£r2vony ~ HCR ORBITFR

GENERAL DESCRIPTION: £AN 3

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equiva?eﬁt)

Inb'd equivalent chord
Quth'd equivalent chord

" Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Qutb'd equiV{ chord
’Sweep Eack Angles, &egrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

21

FULL-SCALE

347.9 Fr2

20,5
20.5

20..5"

2217 berd

MODEL SCALE
+ 7

B0. /6 w.E
/3.0
.12 4.

b. 12 N,



MODEL COMPONENT: _Dapy FLAP .. HCE ofsmer

GENERAL DESCRIPTION: _F R 1

DRAWING NUMBER:

DIMENSTONS :

Area

Span (equivalent)

Inb'd equivalent chord
Outb;d equivalent chord

Ratio movapie surrace cnord/
total surface chord

At inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back gngIes, degrees

Leading Edge’

Tailing Edge

Hingeline

_ Area Moment (Normal to hinge line)

22

FULL-SCALE

IT8.33FNn2

32,0 IN,

i) i m
Zo.o‘;"u.

MODEL SCALE
4 Yo
4,087 INZ
12.84 1M,
3.20 IN

3.20 IN.



MODEL COMPONENT: Ruopoer ~ HC R ORBITER

GENERAL DESCRIPTION: Rz

DRAWING NUMBER:

DIMENSIONS :

Area

Span (equivalent)

Inb'd equivalent chord
Qutb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

23

FULL-SCALE

214. 5Fr?

Fote. 0o
1S o
£3. 8.

52. 200
0.299

MODEL SCALE
4%



MODEL COMPONENT:

=
GENERAL DESCRIPTION: V.=
DRAWING NUMBER:
DIMENSIONS: FULL-SCALE MODEL SCALE
TOTAL DATA 4 %
Area
Planform 2SS e & 1GY G
Wetted —_
Span {equivalent) T68. 0 g A
Aspect Ratio /. 30 /. 39
Rate of Taper — —.
Taper Ratio O, #70 O, W7,
Diehedral Angle, degrees -— —
Incidence Angle, degrees — —
Aerodynamic Twist, degrees —_ -
Toe-In Angle — —
Cant Angle —_ —
Sweep Back Angles, degrees
Leading Edge S50 &L570°
Trailing Edge 2. 0° 74.0°
0(.125 Element Line <o, 7° o 7o
Chords:
Root (Wing Sta. 0.0) 38300 (532 .
Tip, {(equivalent) " 50-0 on. 7, 20 I,
MAC 293 & . [l 7S u.
Fus. Sta. of .25 MAC [ 79/ D ot ar
W.P. of .25 MAC 297 4l 1709
B.L. of .25 MAC o
Airfoil Section I
Root 7 =L OO/ E_~Li
Tip : - -
EXPOSED_DATA —QO/E = CF. CO/2Z&Y.
Area 7)5.5 Fre [ H. 85 0. B
Span, (equivalent) 30l O Y,

- Aspect Ratio /30 /. 20
Taper Ratio &, 470 0. 470
Chords

Root 32.3.00u 15232 4o
Tip LE0 .0 4, 7. Z0 sal,
MAC ’ 263. % in. LA
Fus. Sta. of .25 MAC /794 i 2/ 68 14
H.P. of .25 MAC 297 b ._M___
B.L. of .25 MAC o :

2l



SYMBOL

c.g.

NOMENCLATURE

SADSAC
SYMBOL

ASPECT
REFB

CA

CAB

CAF

CDTOTL

25

DEFINITION

base area: m2, ftz, in2

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

wing chord; m, ft, in

wing mean aerodynamic chord or reference
chord; m, f, in (see ‘eref or refl)

center of gravity

_center of pressure

axial force coefficient, F A/ que ¢
base axial force coefficient, [ (p_ -pp)/q]

( Ab/Sref)

A

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

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



m,s

m,w

NOMENCLATURE (continued)

SADSAC

SYMBOL

CD

CL

CBL

C8L

CWL

CLM

CLM

CPM

CN

26

DEFINITION

drag force coefficient in the stability axis
system, F]‘)/q Sref

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

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

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

pitching moment coeificient in the stability
axis system, C =C
m,s m
pitching moment coefficient in the wind axis
gystem, My W/q S . L
2

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

ref



NOMENCLATURE (continued)

SADSAC
SYMBOL SYMBOL DEFINITION

Cc CYN yvawing moment coefficient in the body axis

n system, M /qS__b

g ref

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

LW system, M _/qS_ .b

P Ta,w ref

Cp CP pressure coefficient, (p-peo) /d
C cY side force coefficient (body or stability axis

y system), F_/q S :

. o y/ ref ’

C cC side foree coefficient (wind axis system),

c F /oS ;

y/ ref

F N ' axial force; N, 1b
FD drag force in wind axis system; N, 1b
F]‘D © - dragforce in the stability axis system; N, b
FL lift force (sta:bility or wind axis s&stem) ;s N, 1b
FN normal force; N, 1Ib

27



SYMBOL

ref

L/D

L/D

MRP

X, 8

NOMENCLATURE (continued)

SADSAC

SYMBOL DEFINITION
gide force; N, 1b

N/A . normal to axial force ratio

REFL reference length; m, ft, in (see E)

L/D lift-to-drag ratio, C_/C_ (stability axis

I'"D

system) _

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

MACH Mach number

MRP abbreviation for moment reference point

XMRP abbreviation for moment reference point
on x-axis '

YMRP abbreviation for moment reference point
on y-axis

ZMRP abbreviation for moment reference point
on zZ-axis

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

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

28



NOMENCLATURE (continued)

SADSAC
SYMBOL SYMBOL DEFINITION
Mx W ) rolling moment in the wind axis system;
: ' N-m, ft-1b _
M pitching moment in the body (or stability)
y axis system; N-m, fi-lb
M - pitching moment in the wind axis system;
v N-m, ft-Ib
Mz yawing moment in the body axis system;
N-m, ft-lb - TN
M ’ _ yawing moment in the wind axis system;
Z,W N-m, ft-1b
p - static pressure; N/m?; psi
P total pressure; N/m?; psi
Q( PSI} - dynamic pressure; N/m2, psi, psf
Q(PSF) ' - o .
RN/L RN/L Reynold’s number per unit length; million/ft.
S wing area; m2, f#2
S REFS reference area; m2, it%
ref
T temperature; °K, °C, °R, °F
A speed of vehicle relative to surrounding

.atmosphere; m/sec, ft/sec

29



SYMBOL

<l

NOMENCLATURE '( continued)

SADSAC
SYMBOL

ALPHA

BETA

DIHDRL

AILRON
ELVATR
RUDDER
FLAP
TAB

IHIWED

RHINBD

DEFINITION

tail incidence positive when trailing edge
down, deg

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

angle of attack, angle between the projection
of the wind X-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; Kg/m3, slugs/ft3

parameter name for left half inboard wing
control surface, deflection, degrees, posi-
tive with trailing edge down,

parameter name for right half inboard wing
control surface deflection, degrees, posi-
tive with trailing edge down.

30



NOMENCIATURE (Continued)

SADSAC
SYMBOL SYMBOT: DEFINITION

IH OBD parameter name for left half outboard
wing control surface; deflection, degrees,
positive with trailing edge down.

RH OBD parameter mane for right half outboard
wing control surface, deflection, degrees,
positive with trailing edge down.

FLAPB parameter name for body flap FBl; deflec-
tion, degrees, positive with trailing
edge down.

FLEVON wing control surface, defiection, degrees,

positive trailing edge down,

31



SYMBOL

NOMENCLATURE (continued)

SADSAC
SYMBOL

PHI

PsI

32

DEFINITION

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

roll- angle, angle of rotation about the body X-
axis, positive when the positive Y-axis is
rotfated toward the pogitive Z-axis; deg

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



NOMENCLATURE (continued)

SUBSCRIPTS DEFINITION
a aileron
b base
c canard
e elevator or elevon
f flap
r rudder or ruddervator
5 stability axis system
t tail, or fotal conditions -
wo- wind axis system
ref reference conditions
© freestream conditio_n

33



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 variables.

(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.

(e¢) 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 tc the following organ-
izations:

NASA AMES . Mr. John Axelson
NASA TaRC Mr, David Stone
HNASA MSC Mr. Ray Nelson
WASA MSFC Mr. Jim Weaver

MDAC (EAST) Mr. John Hrenak

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

W. R. Morgan

Department 2780

Chrysler Corporation Space Division
New Orleans, Ia. 70129

(504) 255-221k
(504) 255-2330

-3k



DATA PLOT INDEX
DATA REPEATIBILITY OF THE AERODYNAMIC éHARACTERISTICS OF THE HCR ORBITER (02)

DEPENDENT VARJABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED

DCFD20 DCFD21 - -

DEPENDENT INDERENDENT - - PLOT PAGE

VAR ABLE VARJABLE BEGINNING / ENDING
cL ALPHA ) 1 1
CLM - . —_ALPHA. - 2 -
co ALPHA 3 3
LsD ALPHA - ... . . .. 4 4
CpB ALPHA 5 5

DATA REPEATIBILITY OF THE AERODYNAMIC. CHARACTERISTICS or THE HCR ORBITER coza

DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED! ’
DEFP20  DCFR2Y e e e

DEPENDENT . DEPENDENY. — — ' PUOT_PAGE ..
VARTABLE VARTABLE BEGINNING '/ ENDING
L » CLM & s
L : €D o T 7. .
CLSGR D _ ‘ 8 , 8

EFFECT OF A VERTICAL TAIL ON THE HCR QRBITER(OZ) AERODYNAMIC CHARACTER]STICS

DEPENDENT VARIABLE vs INDEPENDENT VARIABLE, MULTIPLE DATASETsS

DATASETS PLOTYED:! '
DCFD10 bcFD20 e

DEPENDENT INDERENDENT PLOT PAGE
VARTABLE VARIABLE BEGINNING / ENDING
CL T ALPHA 9 9
CLM . ALPHA 12 .. 10
cD ALPHA . 1] . bl
L/D " ALPHA 2 12
¢pB ALPHA i3 13
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DATA PLOT INDEX

EFFECT OF A VERTICAL TAIL ON THE HCR ORBITER(Q2) AERODYNAMIC CHARACTERISTICS

DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS
' DATASETS PLOTTED!?
DEFDIO  OCED20. . oo oo . .. o

DEPENDENT . ...DEPENDENT - - - .. - PLOT PAGE
VARTABLE VARIABLE BEGINNING / ENDING
CL CLM 14 14
cL R o> I — R § - T 15.
CLSQR co 16 1é

EFFECY OF A VERTICAL TA!L ON THE HCR ORBITER({O2) AERODYNAMIC CHARACTERISTICS

DEPENDENT VAR[ABLE vs INDEPENDENT VARJABLE, MULTIPLE DATASETS

DATASEYS PLOTTED!?

DCFDy). _._DCED22 . e . e
DEPENDENY . INDEREMDENT-— ——  — PLOT PAGE - s e — oo -
VAR ABLE VARIABLE BEGINNING 7 ENDING
CL : ALPHA 37 17
CLM. - ALPHA 14 8 e
o)) ALPHA 19 19
LeD. L ALPHA VS ; MU Y s WO —
{pB - ALPHA 21 21
. . _-.LsL ALPHA 22 22
CLN ALPHA 23 23
Cy .- - ALPHA . L 2% 28 .. i o
DATASETS PLOTTED: - c— e e e e e e -
CCFDyi CCFD22
DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE. . ._VARJABLE _ __ BEGINNING /_ENDING oo .. . .
CYN -t e ~AERHA R 26—

4:18 ALPHA 26 26
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DATA PLOT INDEX

EFFECT OF A VERTICAL TAIL ON THE HCR ORBITER(OZI AERODYNAMIC CHARICTERIST]CS

DEPENDENT VARIABLE Vs DEPEEEENT VARIABLE. HULT!PLE DATASETS
DATASETS PLOTTEDS P
DCFD} 1 DCED22. i

+

DEPENDENT - DERENDENT.—..— - . . .. .PLOT PAGE.
YARIABLE VARIABLE BEGJNNING '/ ENDING
CL CLM L 27 27
K O G o c—ln. .. 28 . .28 .

CLSQR cD 29 29

'EFFECT OF CONSTANT SIDE SLIP ON THE HCR ORBITER{02) WlNG-BODY.

DEPENDENT VARIABLE VS INDEPENDENT VARLABLE, PARAHETRIC STUDY

DATASETS PLOTTED'

DCFDYO. . DCFDLY e
DEPENDENT-uu_m+ﬂnEPENDENl~—n_— -~ BLOT. PAGE- -
VAR]ABLE VARIABLE BEGINNING / ENDING

cL . .+ ALPHA " 30 kYs!
cLM — . ALBHA_ . . ._.3l .. . 3}.. -
€D - ALPHA 3z 32
LsD A ALPHA . ... _ . 33 . .33
cpe ALPHA 34 34,
.. LSk . AL PHA e ~ 38 . " ag
CLN ALPHA ) 36 3s
Cy .. ALPHA . . . . a1 a7

EFFECT OF CONSTANT S!DE SL[P oN THE HCR DRBITER(OZ) WING-BODY )

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, PARAMETRIC STQDY

DATASETS PLOTTED!

CCFDLO  CCFDIf.. .’ : _
DEPENDENT - JNDEPENDENT . —-.. -PLOT PAGE- .
VAR[ABLE VARIABLE . . BEGINNING / ENDING
TcyN " ALPHA 38 38

€BL ... . ALPHA - .39 .39. .
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DATA PLOT INDEX

EFFECT OF CONSTANT SIDE SLIP ON THE HCR ORBITER(02) WING=BODY

DEPENDENT VARJABLE vS DEPENDENT VARIABLE, PARAMETRIC STURY
OATASETS PLOTTED!
RCFplO .. DCFDII_.. . . . - . -

DEPENDENY . . DERENDENT - —- ... PLOT PAGE

VAR ABLE VARIABLE BEGINNING 7 ENDING
CL CLM 40 40
N oV I _— {p . — .41 . 41
CLSQR o 42 42

ot e ——— e e e —— e

EFFECT OF CONSTANT SIDESLIP ON THE HCR ORBITER{02)

DEPENDENT VARIABLE vS INDEPENDENT VARIABLE, PARAMETRIC STUDY
T TDATASETS PLOTTED:
DCFD20. _DCFD22 . _ R

DEPENDENT. _  _INDERENDENT . PLOT PAGE.. — - —

VARJABLE VARIABLE BEGINNING / ENDING
CL ALPHA 43 43
CLM . o ._ALPHA . ... M4 ..  H4._
¢o ALPHA 45 45
LaDo e ALPHA 4% — e —
CDB ALPHA 47 47
_.CsL ALPHA 48 48
CLN ALPHA 49 49
cy . ——ALPHA ...__ . __....80 . . 50

EFFECT OF CONSTANT SIDESLIP ON THE HCR ORBITER(02)

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, PARAHETRI&-ngF;

DATASETS PLOTTED?

CCFD20.... _CCEND22 - — .
DEPENDENT - INDERPENDENT- — —— — RLOT PAGE - .. .. . -
VARTABLE VARTABLE ) BEGINNING. / ENDING

CyN ALPHA 51 5
SN o - 1 E ALPHA 5g -8z
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DATA PLOT INDEX

EFFECT OF CONSTANT SIDESLIP ON THE HCR ORBJTER{02)

DEPENDENT VARIABLE vS DEPENDENT VARIABLE, PARAMETRIC STUDY

DATASETS PLOTTED!

DCFp20 . DpCFD2Z22 - o o . — . e
DEPENDENY - .. ~DERENDENT - - - . — - PLOT PAGE
VARJABLE VARIABLE BEGINNING / ENDING
L. CLM 53 53
CL S imee LD N —_ L. 58, . .
CLSGQR cH 55 55

AERODYNAMIC CHARACTERISTICS OF THE HCR OBITER (02) IN SIBE SLIP

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, PARAMETRIC STUDY

‘DATASETS PLOTTEDS :
DCFD23 .. .DCED24  DCED2E

DEPENDENTY ... INDEPENDENT  PLOT PAGE - —
VARIABLE VARIABLE BEGINNING / ENDING
CL BETA cBé - 54
CLM .. . .~ _'RgTA 57 57
<p BETA - 58 58
L)D- e e e BETA _ 59 _ 5%
) cDB BETA 40 &0
S L & BETA A1 A1
CLN BETA &2 62
Cy - . . BETA ... _ . .- .63_._. _ . 83

AERODYNAMIC CHARACTERISTICS OF THE HCR OBITER (02) IN SIDE SLIP

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, PARAMETRIC STUDY

DATASETS PLOTTED:

CCFD23 CCFD24. . CLFD28 ot e e e
DEPENDENT . INDERENDENT . . -PLOT PAGE- . -
VARTABLE VAR ABLE . BEGINNING / ENDING

o:18 BETA 64 &4
CYN . .:  _BETA.. o o e e bB i 8B
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DATA PLOT INDEX

EFFECT OF RUDDER(R3) DEFLECTION ON THE HCR ORBJTER(02)

DEPENDENT VARIABLE VS INDEPENDENT VAR!ABLE. PARAMETRIC STUDY

DATASETS PLOTTED:
DCFD26 . DCFD20 . . L

DEPENDENT. . INDEPENDENT- - - PLOT PAGE
VARIABLE VARIABLE BEGINNING / ENDING
cL ALPHA 66 66
LM L ALPHA A2 - 47
<o ALPHA 68 68
LD . ... __ALPHA .. _ ... .69 . . &9
CpB ALPHA 70 70
P of -1 ALPHA 71 11
CLN ALPHA ) 72 72
€Y _. .. .. .ALRPHA.. ... .. 73 . .. 713.

EFFECT OF RUDDER(R3) DEFLECTION ON THE HCR ORBITERCOZl

DEPENDENT VAR]ABLE VS INDEPENDENT VAR!ABLE, PARAHETRIC STUDY

DATASETS PLDTTED.

CCFD26 . CCFD20 @ o oo o e
DEPENDENT . INDERENDENT - . . .PLOT PAGE-
VAR]ABLE VARIABLE BEGINNING / ENDING

CyN ALPHA 74 74
caL - ALBHA . __.._75 _ . 15

EFFECT 'OF RUDDER(R3) DEFLECTION ON THE HCR ORBJTER(02)

DEPENDENT VAR[AELE vs DEPENDENT VARIABLE, PARAMETRIC STURY

DATASETS PLOQTTED:
DCFp24 DCED2D L il i ke

DEPENDENT .- - DERENDENT -.— — - PLOT PAGE - - -
VARTABLE VARTABLE BEGINNING / ENDING
cL CLM 76 76 -
cL T > SN & 2SN & 2R
CLSGR co 78 748



DATA PLOT INDEX

EFFECT OF PARY SPAN ELEVON(EN]) DEFLECTION ON THE HCR ORBITER(02)

DEPENDENT VARIABLE VS INDEPENDENT VARJABLE, PARAMETRIC STUDY

DATASETS PLOTTED!

ECFD30 . ECFD27 . . ECFD33..... ECFD20 ]
DEPENDENT . .. .INDEPENDENT. . PLOT PAGE
VARIABLE VARTABLE BEGINNING / ENDING

cL ALPHA 79 79
CLM. . - . ALPHA__ __._.___.___ 80 80.
co ALPHA 81 8y
LD - - —ALPHAeo. - .. B2 82
cp8 ALPHA 83 83

EFFECT OF PART SPAN ELEVON(ENI) DEFLECTION ON THE HCR ORBITER(Q2)

‘DEPENDENT VAR[ABLE VS DEPENDENT VARIABLE, PARANETRIC STUDY

DATASETS PLOTTED!
ECFp3o. ECFD2?  ECFD33. _ _ECFD20.. . __

DEPENDENT . .. DEPENDENT- - — .- -PLOT. PAGE.-. ...
VARTABLE VARIABLE BEGINNING 7 ENDING
CL . CLM . 84 84
CL - . Lo . _ .. . 85 . 85 .
CLSQR ) cp 86 86

EFFECT OF FULL SpAN ELEVON(EN!EN3! DEFLECTION ON THE HCR ORBITER(OZI

DEPENDENT VARIABLE Vs INDEPENDENT VARIABLE,

OCATASETS DEPENDENT INDEPENDENT PLDT PAGE

PLOTTED  VARIABLE . VARIABLE _ . _BEGINNING /_ENDING._.
ACFD31 cL w= ALPHA - 87. . - 87
ACFD31 CLM ALPHA 88 88
ACFD3L . . _Co. ALPHA 8e 89
ACFD31 ., LsD ALPHA 90 90
ACFD3l  "CpB . . . ALBHA . ... . . . .91 ... ..9}.

o
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DPATA PLOT INBREX

EFFECT OF FULL SPAN ELEVON(EN[EN3) DEFLECTION DN THE HCR DRBiTER(OZ)

DEPENDENT VAR]ABLE vS DEPENDENT VAR]ABLE.

DATASETS DEPENDENT DEPENDENT PLOT PAGE

PLOTTED VARJABLE . VARJABLE = BEGINNING / ENDING. .. .. __._. ...
ACFD3) o WU VRN ot I ' BN ¥ - - 92
ACFDA} L cb 23 93

~ACFD3L . _CLSAR co 94 94

CDHPARIS!ON 0F FULL aND PART SPAN ELEVON DEFLECTIDNS ON THE MCR ORBJTER(02)

DEPENDENT VAR[ABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED?

TCFD28 .. TCFD2? TCFD20. . e e e
DEPENDENT . INDERPENDENT - - - - .PLOT-_PAGE - -
VARIABLE VARIABLE BEGINNING / ENDING
_ - - CL ALPHA 95 95
LM, o ALPHA . P& __ . 86 ..
o)) ALPHA 97 97
LD e o ALPHAe. . __... _..%B.._.. %98
Cpe ALPHA 99 99

" COMPARISION OF FulLk AND PART SPAN ELEVON DEFLECTIONS ON THE HCR ORBITER(G2)

DEPENDENT VARIABLE VS DEPENDENT VAR!ABLE, MULT!PLE DATASETS

DATASETS PLOTTED
TCFD28 TCFD27 . __ICFD20 . .__ .. e e e e

DEPENDENY - DEPENDENT . - PLOT PAGE- .
VARIABLE VARIABLE BEGINNING / ENDING
o o cL cLy 100 160
o .. - N - T S -t SO
CLSQR cp 102 102




DATA PLOT INDEX

EFFECT OF FULL SPAN gILERON(ENIENJ? DEELECTION ON THE HCé ORBITEREOZI

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE'DATASETS

DATASETS PLOTYED?
TCFY32 . TCFD3}._. TICED20 ... .. . - —--

DEPENDENT — .. JNDEPENDENT —— .. - PLOT-_PAGE
VARTABLE VAR1§BLE BEGINNING s ENDING
CL ALPHA o, 1e3 103

CLM. oo o ALPHA N« L N W« I
Lofy) ALPHA 105 1058
LaD . o o ALPHA NERR Y, ¥ SN 106
<pb ALPHA 107 107

e Csh _A} PHA 108 -- 108
CLN ALPHA A 109 . 109
€Y . o el ARBHA . . LallOo. i1;

—— e e+ A e vema o o—— = Lo m——— -

EFFECT OF FULL SPAN AILERON(ENIEN3) DEFLECTION DN THE HCR ORBITERIOZ}

DEPENDENT VAR[ABLE VS INDEPENDENT VARIABLE. MULTIPLE DATASE?S

DATASETS PLOTTED: . .
JCFT32 JLFDAI-_meLEDJDW_w._ v meiem —— =

DEPENDENTY .. _INDERENDENT — . — .PLOT-PAGE . - .- — -
VARIABLE VARIABLE BEGINNING / ENDING
CYN ALPHA 1l 111
o:YR e am- - ALPHA 312, . }i2- .

EFFECT OF FULL SPAN ATLERON(ENJEN3) DEFLECTION ON THE HCR ORBITER(02)

DEPENDENT VAR]ABLE VS DEPENDENT VARIABLE. HULTIPLE DATASETS

DATASETS PLOTTED!

TCFTaz2 TCFD3)l .. .TLFD20 . . . o o
DEPENDENT T . .-DEPENDENT— - BLOT.PAGE --.—. -
VARTABLE VARTABLE . BEGINNING /7 ENDING

Ct CLM §13 113
[+ R +4 » NN U [ SHPRIPH Y - S—

CLSGR cp 115 115



DATA PLQT INDEX

COMPARISON OF VARIOUS AILERON DEFLECTIONS ON THE HCR ORBITER(02)

DEPENDENT VARIABLE VS INDEPENDENY VARIABLE, MULTIPLE DATASETS,

DATASETS PLOTTED!,
TCFD32 TCFD29. . ICED20 .

DEPENDENT _ . .. JNDEPENDENT . _— PLOT.PAGE

VARJABLE VARTABLE BEGINNING / ENDING
ClL ALPHA 116 116
CLM e . ALPHA_ ... .. . 147 .. 117
Cp ALPHA ~ 118 118
LsD. - ———ALPHA R K . 119
Cp8 - ALPHA 120 120

R .. A —Csl. ALPHA 121 121 e

CLN ALPHA 122 122
Cy _ALPHA .. L. __ 323 .. l2a

COMPARISON OF VARIOUS AILERON DEFLECTIONS ON THE HCR ORBITER({02)

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED! ,
. JCFD32 . JCFDZ9.__ _JCED20 o o oo .

DEPENDENT. ... _. JNDEPENDENT .o — . PLOT. PAGE . e .
VARJABLE VARIABLE BEGINNING / ENDING

CYN ALPHA 124 124

caL . . . _ALPHA_ . . . . 125 . 125 .

COMPARISON OF VAR]OUS AILERON PEFLECTIONS ON‘ThE HCR ORBITER{OD2)

DEPENDENT VARIABLE VS DEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED:

TCFD32 TCFD29 IcEpzo o i
DEPENDENT . ODEPENDENT. - - .  PLOT PAGE. . . ]
VARTABLE VARIABLE BEGINNING / ENDING
T cL CLH 126 126
L . B 2727 .
CLSAR <D {28 128

L




DATA PLOT INDEX
EFFECT OF BODY FLAP(FB1) DEFLECTION ON THE HCR ORBITER(02)

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE

DATASETS DEPENDENT INDEPENDENT PLOT PAGE .
PLOTTED VARIABLE VAR]ABLE _ . BEGINNING /s ENDING
ACFD34 cL ; ALPHA. .. 129. 129
ACFD34 cLM ALPHA 130 130
ACFD34 €D ... __ ALPHA . _ _ .. .___131 . 131 _.

ACFD34 L/D ALPHA 132 132

ACFD34 Cps . ALPHA__ .. .. .. 133 133

EFFECT OF BODY FLAP(FB1) /DEFLECTION ON THE HCR ORBITER(02)
DEPENDENT VARJABLE VS DEPENPENT VARIABLE

DATASETS® DEPENDENT DEPENDENT PLOT PAGE
PLOTTED  VARIABLE .. VARIABLE. . BEGINNING / ENDING
ACFDAY cL o CLM o . 134 134
ACFD34 cL D 135 135

ACFD34 C1 SQR cD 134 134

COMPARISON OFTHE HCR ORBITER(02) WITH BODY FLAP(FBl) AND WITH BOD¥ FLAP QFF
DEPENDENT VARTABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED:

KCFD3l BCFD34 .

DEPENDENT INDERENDENT . . PLOT PAGE

VARTIABLE VAR]ABLE BEGINNING / ENDING
- TALPHA 137 137
CLM .. ALBHA_. . ... 138 . ..1A38 .
o ' ALPHA ‘139 139
L/D ALPHA . . . . 140 _. . 140
co8 ALPHA 141 141

L5



DATA PLOT INPEX
COMPARISON OFTHE HCR ORBITER(O2) WITHW BODY FLAP(FB81) AND WITH BODY FLAP OFF

DEPENDENT VARIABLE VS DEPENDENT VARIABLE. MULTIPLE DATASETS

DATASETS PLOTTLDI

KCFD31 ~ BCFD34
DEPENDENT DEPENDENT . PLOT PAGE
VARTABLE VARTABLE BEGINNING / ENDING
oo o 142 142
cL - U - A 'L S T T
‘CLSAR o - 149 144

EFFECT OF FULL SPAN ELEVON DEFLECT!ON ON THE HCR ORBITER(OZI WITH B80DY FLAP

DEPENDENT VARIABLE VS INDEPENBENT VARIABLE

DATASETS DEPENDENT INDEPENDENT . PLOT PAGE . oL
LR PLOTTED VARIABLE VARTABLE .= ~. BEGINNING /. ENDING
ACFDAS cL . .. AlLPHA... . . ... 145 145
ACFD35 LM ALPHA 146 146
ACFD35 co - i e ARPHA e CUWHT L L RS Fe e l --
ACFD35 L/s0D ALPHA ) 148 148

ACFD35% cpB . ALPHA_ . _ . - 149 149

EFFECT OF FULL SPAN ELEVON DEFLECTION OGN -THE HCR ORBITERIOZ) WITH BODY FLAP

DEPENDENT VAR[ABLE VS DEPENDENT VARIABLE

DATASETS DEPENDENT - " DEPENDENT PLOT PAGE
PLOTTED  VAR[ABLE VARIABLE __ __BEGINNING ./ ENDING
ACFD35 cL LM 150 . 150
ACFD3S cL D 151 151
ACFD35  CLSRR . ¢€b__ 152 182




DATA PLOT INDEK
EFFECT OF PART SPAN ELEVON(ENI) DEFLECTION ON THE HCR ORBITER(02)

DEPENDENT VARIABLE VS INDEPENPENT VARIABLE,

OATASETS DEPENDENT

INDEPENDENT PLOT PAGE
PLOTYTED VAR[ABLE VARIABLE BEGINNING /s ENDING
ICFDan CL~ ELEVON 183 155
1CFDA0 LM ELEVON 1546 158
[CFD30C CD . e — ELEYON .. . . 189___ 141.

EFFECT OF FULL SPAN ELEVON(ENIEN3) DEFLECTION ON THE HCR ORBITER{OZ2)

DEPENDENT VARJABLE VS INDEPENDENT VARIABLE

DATASETS DEPENDENT INDEPENDENT

PLOT PAGE
PLOTTED  VAR{ABLE VARIABLE . _.BEGINNING / ENDING
1CFD3I cL ELEYON .. 142 - 144
1CFD3L . CLM ELEVON 145 167
1GFD31 co . . ELEVON . __ . 168 __. _ 170. ..

EFFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR ORBITER(02) WITH BODY FLAP

DEPENDENT VARTABLE VS INDEPENDENT yARIABLE

DATASETS DEPENDENT  INDEPENDENT PLOT PAGE

PLOTTED  VAR[ABLE VARIABLE _ . . _BEGINNING / ENDING
1CFDAa5 cL . ELEVON . . 171 . 173 .
ICFD35 cLM ELEVON 174 176
ICFD35 D . ELEVON — 127 179

by



DATA PLOT INDEX

LATERAL STABILITY DERIVATIVE FOR THE HCR ORBITER(0Z2) WING~BODY

DEPENDENT VARJABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED{ B

GCFH))

DEPENDENT .INDEPENDENT PLOT PAGE
VARTABLE VARIABLE BEGINNING s ENDING
D¢sLDB ALPHA T 180 180
DeLNDB ALPHA . 181 i81

- CYBETA " ALPHA 182 182

DATASETS PLOTTED:

GCFGLtL g P S P . Ce e -
DEPENDENT INDEPENDENT PLOT :PAGE
VARTABLE VARIABLE . BEGINNING / ENDING

DCYNDB ALPHA 183 .183

DcRLPB - —e ALPHA .. . _... .184%.. . 184

LATERAL STABILITY DERIVATIVE FOR THE HCR ORBITER{0Z2)

DEPENDENT VARJTABLE QS INDEPENDENT VARJABLE, MULTIPLE DATASETS

DATASETS PLOTTED!

GCFHZ22
DEPENDENT INDEPENDENT PLOT PAGE
VARIABLE VARTABLE BEGINNING / ENDING
DCSLDB  ALPHA 1885 185
DELNDB ALPHA 186 186
CYBETA " ALPHA 187 187
DATASETS PLOTTED:

GCFG22 . . : - —
DEPENDENT INDEPENDENT PLOT PAGE
VARtABLE VARIABLE BEGINNING / ENDING

DCYNDB ALPHA 1886 . 188
DCBLDE. .. _ " . ALPHA 189 189




DATA PLOT INDEX

RUDDER EFFECTIVENESS OF THE HCR ORBITER(02)

DEPENDENT VARIABLE VS INDEPENDENT VARIABLE, MULTIPLE DATASETS

DATASETS PLOTTED! -

GCFH26& — ) e .
DEPENDENT . [NDEPENDENT . PLOT PAGE e
VARTABLE VARIABLE BEGINNING / ENDING

T T DesLDR ALPHA 190 190
DELNDR ALPHA 191 1S ...
DeY/DR ALPHA 192 192
DATASETS PLOTTERS T
- e GCFG26
DEPENDENT. . INDEPENDENT ___ ... PLOT PAGE. ... . ._
VARTABLE VARTABLE BEGINNING / ENDING
DEYNDR  ALMHA T Tiea T hea '

...PDCBLDR ALPHA 194 194

"AILERON EFFECTIVENGCSS UF THE HCR URBITER{0Z)

VEPENUENT VARIAGLE VS INDEPENDEWT VARIABLEs MULTIPLE DALASEIS (FHALFA)

VATASETS PLUTTED;

wCFnze GCFH3Z
DEPENDENT INDEPENDENT PLUT PAGE
VARTABLE VAR ABLE BEGINNING / ENPING
UCSLDA ALPHA 195 195
LCLANUA ALPHA 196 196
B VY o (AT ALPHA 177 177

DATASETS PLUTTEDS

wCFiu29 GCFu32
DEPENOENT INDEPENDENT PLOT PAGE
TTTVARTADLE VARIABLE BEGINNING / ENOING
- UCYNDA ALPHA 198 178

WCBLDA ALPHA 199 199
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LIFT COEFFICIENT,

1DQAT}‘\ REPEATIBILITY OF THE AERGDYNAMIC CHARACTERISTICS OF THE HCR ORBITER (02)
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) ANGLE OF ATTACK, ALPHA, DEGREES -
DATA SET SYMBOL CONFIGURATION DESCRIFTION . PARAMETRIC VALUES - REFERENCE INFORMATION
tDcFp2e) [} LSWT 240 4.0 FC HCR ORBITER{02) BLiulva BETA 0.000 RUGDER 0.000 REFS 9.5800  sa.FT.
(DCFD21) L[] LSWT 240 2.0 FC HCR ORBITER (02) B1W3v3 LHENBD 0.000 RHINSD o.onn  REFL 30280 FT.
ATLRON 0.800  FLAF,B 0.000 iﬁ;g 3:2;23 ii:
YMRF 0.00990 * FT,
ZMRF B,6679 FT.
SCALE 24,0000 FERCE

ELEVON 0.a09



EATA REPEATIBILITY OF THE AERGDYNAMIC CHARACTERISTICS OF THE HCR GRBITER (B2)
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ANGILLE OF ATTACK., ALPHA, DEGREES
DATA SEY SYHBOL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES _ KEFERENCE INFORMATION
(DCFD203) (0  LSWT 240 4.9 PC HCR ORBITER(02) BIW3V3 BETA 0,000 RUDDER 9.045 REFS 9.5800  S&.FV.
(CEFD217 [1 LSWT 240 4.0 FC HCR ORBITER(OZ) B1W3V3 LBINBD 0.90G  RHINBD 0.opo  REFL 3.0200  FT,
- F - o .
: AILRON  0.000 ~ FLAF,B  0.008 oore PRSI G
. THRF 0.8868  FT.
ZHMRF 0.6670  F7.
SCALE 4.6898 FER CE

ELEVON 0.000
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35
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25

03

CATA SET SYMBOL

tOLFD2O)
(DCFD21)

DATA REPEATIBILITY OF THE AERGDYNAMIC CHARACTERISTICS OF THE HCR ORBITER (02)
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foase v o
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1
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1
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A

I
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o1l

h

ANGLE 0OF

CONFIGURATION DESCRIFTION

LSHT 248 4.9 FC HCR ORSITER(OZ) BIW3V3
LSHWT 245 4.0 FC HCR ORBITER{QZ2) B1lwW3vi

FARAMETRIC VALUES

RO 25

REFERENCE "INFORHATION

9.5800 SQ.FT.
3.B200 FT.
3.5400 _FY.
4.2218 FY.
0,600 FT.
0,6670 FT.
4 ,0c00 FER CE
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DATA REPEATIBILITY OF THE AERODYNAMIC CHARACTERISTICS OF THE HCR GRBITER (
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTICN FARAMETRIC VALUES REFERENCE INFORMATION
iz;crnzm [ LSWT 240 4.5 FC HCR ORBITER (02) B1W3v3 BETA 0.098 RUDDER U.009 REFS 9,.5800 5Q.FT
tocFp21) [3 LSWT 240 £.2 FC HCR ORBITER (02) BIW3V3 LRENBD D.000 RHINBD 0.008 25?; :_gzgg ET.
‘ .- -1 -
AILRON 0,000 FLAF,B  0.000 gnpe ilnein P
YMRF 0.0000  FT.
ZMRF 0.6670 FT.
SCALE 4.0069 EER CE
ELEVON 0,650
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DATA REPEATIBILITY OF THE AERODYNAMIC CHARACTERISTICS OF THE HCR CRBITER (
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYHMBOL CONFIGURATION DESCRIFTION . FARAMETRETC VALUES REFERENCE INFORMATION
(BCFp2oy s JLSWT 240 4.9 FC HCR ORBITER(O2) BiwWivi BETA 0.050 RUDDER 9.500 REFS 9.5800 5Q.FT.
(DeFpz1n O LSWT 246 4.0 BC HCR ORBITER (02} BIW3V3 LCHINBS U.085 RHINBD o.pos  REFL 3.0200 ° FT.
REFB J.5400 .
AILRON 0.000 FLAF,B 0.000  yuoe i 2210 E;
- YHRF 0.0000 FT.
ZMRF 3.6670 FT.
ELEVON 0,606 SCALE 4.,0000 FER CE.
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DATA REPEATIBILITY OF THE AERODYNAMIC CHARACTERISTICS OF THE HCR GRBIIER (@2
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. PITCHING MOMENT COEFFICIENT., CLM
DATA SET S5YMBOL  CONFISURATION DESCRIFTION FARANETRIC VALUES REFERENCE INFORMATION
“iberpeoy O LSwWT 249 4.0 FC HCR ORBITER(02) B1wW3y3 BETA 0,000 RUDDER  -0.000 REFS 2.5800  5Q.FT.
tocFp2ry " O LSWT 240 4.0 FC HCR ORBITER (02) BIiWiv3 LHINBD 0.000 RHINEBD o.000 REFL 3.0200  FT.
. ; REFB 3.5408 .
AILRON 0,060 FLAF,B  0.008 shor iee EI
. TMRF 0.000G  FT.
ZMRF 0.6670 FT.
SCALE 4.0000  PER CE
ELEVOH 0:690
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DATA REPEATIBILITY OF THE AERODYNAMIC CHARACTERISTICS OF THE HCTR GRBITER [02?
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BATA SET SYMBOL CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION
¢DCFD20Y (0 LSWT 240 4.0 FC HMCR ORBITER (02) BIW3V3 BETA 0.608 RUDDER 0,008 REFS 9.5300 SQ.FT,
tDcFp2ty O LSWT 245 4.0 FC HCR ORBITER(02) B1wW3v3 LHINED 0.0900 RHINSD o.pog  REFL 3.5200 FT.
. : AILRON 0,000 FLAF,B  9.000 LorD e T
) YMRP 0.89000 FT.
ZHRF 0.6670 FT.
Levon 5.000 SCALE 4,80680 FER CE
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DATA REPEATIBILITY OF THE AERODYNAMIC CHARACTERISTICS OF TH

E HCR ORBITER (02)
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’ DRAG COEFFICIENT, CO
DATA SET SYHBOL  CONFIGURATION DESCRIFTION . FARAMETRIC VALUES REFERENCE INFORMATION
ibcFo20) 0 LSWT 240 4.0 FC HCR CRBITER{OZ2) BIW3V3 BETA 9.000 RUDDER 0,900 REFS 5.52090 SQ.FT.
{PCcFO21) jm} LSWT 240°4,.0 FC HCR CRBITER(02) BIW3V3 LHINBD 0,009 RHINSD 0,005 REFL 3.0200 FT.
REFB 3.5400 FT.
AILRON 0,000 FLAF,B 0,006 yupp a.2210 FT.
YHRP ¢,n000 FT.
. ZHRFP 0.6670 FT.
SCALE 4,0000 FER CE
ELEYON 9.699
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_EFFECT OF A VERTICAL TAIL ON THE HCR GRBITER(G2) AERGDYNAMIC CHARACTERI

STICS
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DATA SET SYMBOL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE 1NFORMATION
(DCFOIGY O LSWT 240 4.0 FC HCR ORBITER (02} B1W3 BETA 0.000 . REFS 9.5800  38.FT.
(0cFE2o) L) LSWT 245 4.0 PC HCR ORBITER (02} BiW3V3 - REFL 3.0200  FT.
REFB 5.5480  F¥.
XHRF 44,2210 FT.
THRF 0.0000  FT.
ZMRF 0.6670  FT.
ELEVON 0.000 SCALE 4.0000  FER CE
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EliFECT_ OF ‘A VERTICAL TAIL ON THE HCR GRBITER(02) AERBDYNAMIC CHARACTER{.S];IC'S
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CONFIGURATION DESCRIFTION - FARAMETRIC VALUES REFERENCE™ INFORMATION
In] LSWT 240 4.0 FC HCR ORBITER(02) B1iwd BETA 0.00% REFS 95800 5G.FT.

a LSWT 245 2.0 BC HCR ORBITER(O2) B1W3iv3 REFL 3.0zoo FT.

REFB 3.5400 FT.

XMRF 4.22189 FT.

YHRF 4.0000° FT.

\ ZMRF 0,6670 FT.
ELEVON 9,090 SCALE 4.0800 FER (E
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EFFECT GF A VERTICAL TAIL ON THE HCR GRBITER(B2) AERODYNAMIC CHARACTERISTICS
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DATA SET SYMBOL COMFIGURATION DESCRIFTION PARAMETRIL VALUES REFERENCE INFORMATION
(CCFB16) [ LSWF 240 4.5 FC HCR ORBITER(02) B1W3 BETA v.000 REFS 9.5800  sG.FT.
(DCFD20) L1 LSWT 245 4.0 PC HCR ORBITER (02) BlW3v3 . REFL 3.0200  FT.
REFB 3.5400  FT.
¥XMRF 4,22109 FT.
YMRF 6.0000  FT.
ZHRF 0.s670  FT.
ELEVON 0,009 SCALE 4 ,00800 FER CE
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EFFECT OF A VERTICAL TAIL ON THE HCR GRBITER(02) AERODYNAMIC CHARACTER{STI
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PATA SET STMBOL CONFIGURATION DESCRIFTION PARAMETRIC YALUES REFERENCE INFORMATION
{oCFD1O) 0 LSWT 220 4.0 FC HLR ORBITER (02) BiwW3 BETA ¢.000 REFS 9.5300 SQ.FT
(0cFD20) 0 LSWT 249 4.0 FC HCR ORBITER (02) BiWavs REFL 3.0200  FT,
REFE 3.5400 FT.
XHRE 4,8210 FT.
YHRP o.0000  FT.
. ZHRP 0.6670  FY.
ELEYCHN ¢.a00 SCALE 4,.0000 FER CE
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EFFECT OF A VERTICAL TAIL ON THE HCR ORBITER(02) AERODYNAMIC CHARACTERISTICS
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tDeFpro) o LSWT 245 4.9 FC HCR ORBITER (02} BlW3 BETA B.065 REFS 9.5800 S8&.FT.
(LcFp2a) 0 LsWT 2445 2.5 FC HCR ORBITER(OZ2) B1W3va REFL 3.0200 FT.
N REFB 3.5499 FT.
- KMRF 4.2219 FT.
YMRF 0,0000  FT.
ZHRF G,6670 FT.
ELEVON 0.690 SCALE 4.00400 FER CE
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EﬁFECT OF A VERTICAL TAIL ON THE HCR URBITER(U%] AERODYNAMIC CHARACTERIST

ICS
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“EFFECT OF A VERTICAL TAIL ON THE HCR ORBITER(B2) AERGDYNAMIC CHARACTERISTICS
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EFFECT OF CONSTANT SIDE SLIP ON.THE HCR ORBITER(G2) WING-BODY
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EFFECT OF CONSTANT SIDE SLIP ON THE HCR ORBITER(02) WING-BODY
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-_EF:FECT OF CONSTANT SIDE SLIP ON THE HCR ORBITER(02) WING-BODY
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EFFECT OF CONSTANT SIDE SLIP ON THE HCR ORBITER(0Z) WING-BODY
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EFFECT OF CONSTANT SIDESLIP ON. THE HCR ORBITER(02)
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EFFECT OF CONSTANT SIDESLIP ON THE HCR ORBITER(02)
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EFFECT OF CONSTANT SIDESLIP ON THE HCR ORBITER((2)
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EFFECT OF CONSTANT SIDESLIP ON THE, HCR GRBITER(02) -
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ERFECT OF GONSTANT SIDESLIP ‘6N THE HCR GRBITER(02)
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EFFECT OF CONSTANT SIDESLIP ON THE HCR GRBITER(02)
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EFFECT OF CONSTANT SIDESLIP ON THE HCR ORBITER(G2)
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EFFECT 6F CONSTANT SIDESLIP ON THE HCR ORBITER(02)
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EFFECT OF CONSTANT SIDESLIP BN THE HCR GRBITER(G2)
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YMRP 0.0500 FT.
ZHRP 0.5670 FT.
DATA HIST. CODE v SCALE 4.0000 FE-R CE
LSHT 240 4.0 PC HCR ORBITER(O2) B1wW3V3 (DCFD20]) 08 JAN 71 . PAGE 23



AERODYNAMLC CHARACTERISTICS OF THE HCR OBITER (02) IN. SIDE SLIP
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o 12.066 XHRP 4.2210 FT.
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DATA HIST. CODE v SCAL .8000 FER CE
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PLERGDYNAHIC CHARACTERISTICS OF THE HCR OBITER (@2) IN SIDE SLIP
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o 4.0869  ELEVOW 0.060 REFS 8.5600 $Q.FT.
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a 8.099 REFS 3,5400 FT.
o 12.009 AMRF 4,2210 FT.
YMRE 0.a000 F1.
ZHRF 0,6670 F1.
OATA WIST. CODE v SCALE 4.0000 FER CE
LSWT 240 4.0 PC HCR ORBITER{(2]) B1W3V3 (DCFD23) 08 JAN 71 PAGE 57



AERODYNAMIC CHARACTERISTICS OF THE HCR GBITER (02) IN SIDE-SLIP
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[s] £.000 ELEVON 0.006 . REFS 9.58880 SQ.FT
[u] 8.000 . REFL 3.0200 FT.
REFB 3.5400 FT.
') 12,905 XMRF 4.2210 FT.
YMRF 0.0C00 FT.
ZMRE 0.6670 FT.
DATA HIST. CODE v ) $CALE 4,0000 PER CE
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AERODYNAMIC CHARACTERISTICS OF THE HCR OBITER (82) IN SIDE SLIP
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REFB 3.54590 FT1.
o 12.068 XMRF 4.2210 FT.
YMRE G.0000 FT.
ZMRF G.6670 FT.
SCALE 4.0040 F
DATA MIST. CODE ¥ . ER <E

LSWT 240 4.0 PC HCR BRBITER((2) Biw3Vv3 {DCFD23) 08 JAN 71 PAGE 359



UQERUDYNAHIC CHARACTERISTICS OF THE HCR GBITER (02) IN SIDE SLIP
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o 5,000 *  REFB 3.5400 £T.
& . iz.900 - ) XMRP 4,2210 FT.
© YMRF 8,0000 FT.
ZHRE 0,6670 F1,
scALE 4,0000 PER <E

DATA HEST. CODE v

LSWT 240 4.0 PC HCR ORBITER(02) B1W3V3 (DCFD23) 08 JAN 71 PAGE 60



AERGDYNAMIC CHARACTERISTICS GF THE HCR OBITER (82) IN SIDE SLIP
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REFL 3,0200 FT.
O 6.000 REFB 3.5460 FT,
& 1z.000 XHRE 4.2216 FT.
THRP g.0003" FT.
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DATA MIST. CODE -V SCALE $.0000 FPER CE
LSWT. 240 4,0 PC HCR ORBITER((2) B1W3Vv3 (DCFD23]3 08 JAN 71 PAGE 61



AERGBDYNAMIC CHARACTERISTICS GF THE HCR OBITER (023 IN SIDE SLIP
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o §.009 REFS 3.5400 -
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ZMRF 0.6670 FT.
) OATA HIST. CODE ¥ SCALE 4.0000 FER CE
LSWT 240 4.C PC HCR ORBITER(O2) B1W3V3 (DCFD23) 08 JAN 71 PAGE 62




AERODYNAMIC CHARACTERISTICS OF THE HCR OBITER (82) IN SIDE SLIP
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[l | 8,000 R 3.028u FT.
S e s vge G
YHRF 0.0899 FT.
ZMEF 0.6676 FT.
BATA HIST. CODE v SCALE 4,0000 FER CE
LSWT 240 4.0 PC HCR ORBITER({0Z2) BiwW3V3 (DCFD23) 08 JAN 71 PAGE 63



N

 AERODYNAMIC CHARACTERISTICS OF THE HCR OBITER (62) IN SIDE SLIP
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SYHEOL  ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
o 4.000 ELE yON 0. 000 : REFS 3.5a00 S5Q.FT
REFL 3,0200 FT
8 8.929 ] REFB 3.5400 FT.
o 12,046 XMRF 4.2210 ET.
YMRF 5.0000 FT.
: ZMKFP 0.6670 FT.
DATA HIST. CODE T . SCALE 4.0000 PER CE
LSWT 240 4.0 PC HCR ORBITER{DZ) B1w3v3 (CCFD23} 08 JAN 71 PAGE '84‘1



AERGDYNAMIC CHARACTERISTICS OF THE HCR GBITER (02) IN SIDE SLIP
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SIDE SLIP ANGLE. BETA, DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
0 4,800  ELEVOM 9,059 REFS 9.5a00 SQ.FT.
a 8.990 REFL 3.0200 ET.
REFB 3.5400 FT.
© 12.999 XMRF 4,2210 FT.
THRP 8,0600 FT,
ZHRP 6.6670 FT.
DATA HIST. CODE 7 SCALE #.oo80 FER cE

LSWT 240 4.0 PC HCR ORBITER(O02] BIW3VY3 (CCFD23) 08 JAN 71 PAGE BS



EFFECT fF

:RUDBER(R3J.BEFLECﬁﬁﬁNsﬁN THE HCR GRBITER(82)
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DATA H‘IST. CODE v

LSWT 240 4.0 PC HCR ORBITER((2) BIW3V3R3
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REFERENCE INFORMATION

REFS 9.5300 5Q.FT.
REFL 3.0200 FT.
REFB 3.5400 FT.
XMRF 4.2210 FT.
YMRF 0.8000 FT.
ZMRE a.6570 FT.
SCALE 4.0000 FER CE

08 JAN 71 PAGE 66



EFFECT BF RUDDERCR3) DEFLECTION ON THE HCR ORBITER(02)
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SYMBOL  RUDDER. FARAMETRIC YALUES . REFERENCE INFORMATION
o 20.005  ELEVON G.0G9  BETA a,600 REFS 9.5800 SQ.FT.
o 5. 650 REFL 3.0z00 FT.
REFB 3.5400 FY.
AMRP 4.2210 FT.
YHRP 6.0000 FT.
ZHRF 0.6670 FT.
OATA WIST. CODE ¥ SCALE 4.0000 FER CE
LSWT 240 4.0 PC HCR ORBITER(OZ2: BIW3V3R3 PAGE 87

(DCFD26) 08 JAN 71



LSWT 240 4.C PC HCR ORBITERCO2) B1W3V3R3

EFFECT OF RUDDER(R3) DEFLECTION ON_THE HCR ORBITER(G2)
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ANGLE OF ATTACK, ALPHA, DEGREES
SYHMBOL  RUBDER FARAMETRIC VALUES REFERENCE INFORMATION
o 20.0990°  ELEVON. 6.000  BETA 0.965 REFS 9.5800 S$Q.FT.
Lo . REFL 3.0260 FT.
[u] D.BBD. REFB 3.5500 FT
XMEF 4.2210 FT.
YMRF 9.0000 FT.
) ZHRF 0.6670 FT.
DATA MIST. CODE ¥ SCALE 4.8000 FER CE
(OCFD26) 08 JAN 71 PAGE



EFFECT OF RUDDERCR3) DEFLECTIGN ON THE HCR ORBITER(0G2)
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XMRF &.2210 FT.
YHRF G,.0000 FT.
ZHRF p.6670 FT.
DATA HIST. CObE v SCALE 4.0000 " FER CE
-LSWT, 240 4.0 PC HCR ORBITER(O2] BIW3VY3R3 (DCFD2B)Y 08 JAN 71 PAGE 69
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REFERENCE INFORMATION
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SCALE

{DCFD28) 08 JAN 71

9.5800 5Q.FT.
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3.5400 FT.
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0.6670 FT.
4.0000 FER CE
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EFFECT OF RUDDER(R3) DEFLECTION -ON THE HCR GRBITER(G2)
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o 0.000 REFL 3.0200 ET
REFB 3.5400 ©FT.
XMRP 4.2210 FT
TMRF 0.cooo F1
ZMRF 0.6670 F1.
DATA HIST. CODE v SCALE 4.'0009 FER CE
{SHT 240 4.0 PC HCR OBRBITERLOZ) BIW3V3R3 (DCFD26) 08 JAN 71 PAGE <71



EFFEET:@F RUDDER[R3J DEFLEETION ON- THE HCR' GRBITER(OZ2):
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o o.605 REFL 3.0260 Ft.
. . REFB 3.5s80 Ft.
XMRF 4.2210 FT.
YHRE g.0900 FT.
ZMRF 9.8670 FT.
SCALE 4.0090 FER CE

DATA HIST. CODE v
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. EFFECT OF RUDDERCR3) DEFL

ECTION ON THE HER ORBITER(02]
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SYH3OL  RUBGER PARAMETRIC VALUES REFERENCE INFORMATION
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REFSB 3.5400 FT.
KHRP 4.2210 FT.
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DATA HIST. CODE v SCALE 4.,0000 PER CE
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EFFECT OF RUDDER(R3) DEFLECTION ON. THE HCR ORBITER(02)
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HCR GRBITER(G2)
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EFFECT OF RUDDER(R3) DEFLECTIOGN ON THE HCR ORBITER(G2) '
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COMPARISION OF FULL AND PART SPAN ELEVON DEFLECTIONS ON THE HCR ORBITER(G2)
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CGMPAR'ISI[’IN.A OF FULL AND PART SPAN ELEVON DEFLECTIONS ON THE HCR ORBITEREG2)
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COMPARISION OF FULL AND PART SPAN ELEVON DEFLECTIONS ON THE HCR ORBITER(02)
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COMPARISION OF FULL AND PART SPAN ELEVON DEFLECTIOGNS ON THE HCR GRBITER(02)
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COMPARISION OF -FULL AND PART SPAN ELEVON DEFLECTIONS ON THE HCR GRBITERC02)
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EFFECT OF FULL SPAN AILERONCENIEN3) DEFLECTION ON THE HCR GRBITER(02)
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EFFECT OF FULL SPAN ATLERONCENIEN3) DEFLECTION N THE HCR CRBITERCG2)
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EFFECT OF FULL SPAN AILERGNCENAEN3) DEFLECTION ON THE HCR GRBITER(02)
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EFFECT OF FULL SPAN AILERON(ENIEN3) DEFLECTION OGN THE HCR GRBITER(02)
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EFFECT OF FULL SPAN AILERONCENIEN3) DEFLECTION OGN THE HCR BRBITER(G2)
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EFFECT OF FULL SPAN AILERONCENIEN3) DEFLECTION ON THE HCR ORBITER(02)
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EFFECT OF FULL SPAN AILERONCENIEN3) DEFLECTION ON THE HCR BRBITER(02)
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EFFECT 6F FULL SPAN AILERONCENIEN3) DEFLECTION N THE HCR GRBITER(GZ)
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EFFECT OF FULL SPAN ATLERONCENIEN3) DEFLECTION ON THE HCR OGRBITER(02)
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FARAHETRIC VALUES

LSWT 240 SI1WIV3IENIEN]I ELEVON=O ALLRON=G/-30 BETA 0.0409

LSWT 245
LSWT 244

FLAF,S

B1W3V3

BIW3IVIENLIEN3 ELEVON=-15 AILRON=0/0
ELEVON=0 AILRON=Os0

-.12  -,14 -6 ~.18 =-.20

REFERENCE INFORMATION

REFS
REFL
REFEB
XMRF
YHRF
ZHRF
SCALE

9.5300 S&.FT.
3.0209 F¥.
3.5400 FT-
4,2210 FT.
0,.0089 FT.
U.6679 FT.
4.g06a9 FER €E
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EFFECT @

F FULL SPAN AILERONCENIEN3) DEFLECTION ON THE HER;URBITER[OZ)
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Y ;
-0.2 T E\
AN \g
-5.3 -
-D.% ===
-0.5
. -1 .10 .13 .28 .25 .30 .35 .40
. DRAG COEFFICIENT,. CD
DATA SET SYHBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION
(TEFT32) L5WT 249  BIWIV3ENIEN3 ELEVON=D AILRON=D/-30 BETA 6,000 REFS 9.5800  SQ.FT.
(ICFE31) LSWT 240 BIW3V3ENIENI ELEVONZ-15 AILRON=G/0 REFL 3.0200  FT.
tTCFn20 LSWT 2480 BiW3V3 ELEVON=0 ATLRON=0/0 REFB 3.5400 FT.
* XMRF 4.2215 FT.
YMRF 6.0066  FT.
IMRF 09.6670 FT.
SCALE 4.6000 E
FLAF,8 5.650 FER ¢
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EFFECT OF FULL SPAN AILERGNCENIEN3) DEFLECTION GN THE HCR GRBITER(G2)
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Q
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~0.3
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b o

“B.3 ga .03 .10

DATA SET S5YMBOL
{TCFT321} O
(TCFD31 ) O
tTCFD201} [+4

CONFIGURATION DESCRIFTION
LSWT 245 BIW3IVIENIENS ELEVON=D
LSWT 240 BIW3IVIENIEND ELEVON=-15
LSHY 240 Biwivd ELEVON=O

FLAPR,B 0,090

13 .20 .25

ORAG COEFFICIENT, CD

FARAMETRIC VALUES
AFLROM=0/-34 0,060
AILRON=0/0

AILRON=O/0

BETA

.30

35 .40

REFERENCE INFORMATION

REFS
REFL
REFB
XMRF
THMRF
ZHRF
SCALE

9.5809
3.0200 FT.
3.5409 FT.
4.2218 . FT.
o.0000 FT.
0.6679 FT.
4.0000
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.. COMPARISON OF VARIQUS AILERON BEFLECTIONS GN THE HCR GRBITER(82)
1.0 B : t : . - - < ' - - /‘{L ; -—
A ! -
B8 ¥ : = 1= g
1] ]
g . , .
B (/ -
0.7 -
+ "~
- o i
‘/
R — 1z
4
1 F
"'::r; - 7
: y.
o
- yd
[ Ve
y bud lg“! =
(_)- //
£ did o
= 7
il -
=i
2 b.2 ¥
w al
LL —
"E"; 6.1 ,@’
O -3
— 7
H: b.o QI /"
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>
8.1 -
-g0.2
-g.3
-0.4 ~—
0345 —i5 . s F s 10 15 20 z5
< »
ANGLE OF ATTACK, ALPHA, DEGREES
m\n SET 5YMBOL  CONFIGURATION DESCRIFTION PARAMETRIC VALUES REFERENCE INFORMATION
fEh:az} O Lswt 24 sww;rzmsm AfLRON=D/-30 ELEVON=G BETA 0,000 REFS 3.5800  $Q.FT
E’Tgmzs O LSWI 24 BIW3ViENS ALLERONSZ9/ -20ELEYON=0 REFL 3.0200  Fft.
TEFD2GE O  LSWT 240 Biyavs ELEVON=D ATLRON=D/0 REFB 3.5400  FT,
. XMRF 14,2210  FT.
N YMEF 0.0000 FT.
3 ZHRP 0.6670 FT.
FLAF,B 9.00‘9 SCALE 4.0000 FER CE
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COMPARISON OF VARIOUS AILERON DEFLECTIONS ON THE HCR ORBITER(G2)
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e = =
~-.28 >
-15 -10 -5 0 5 Y] 15 20 25
ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYHBOL  CONFIGURATION DESCRIFTION ° PARAMETRIC VALUES REFERENCE 1NFORMATION
[TCFB32) [ .LSWT 229 BI1W3V3ENIEN3 AILRON2O/-35 ELEVON:=D BETA 0.009 REFS 9.58D0  $Q.FT.
(TCFD2S) [0 LSWT 245 BIWIV3IEND ALLERON=20/ -20ELEVON=D . REFL 3,0200 FT.
(TCFD2G) O LSWT 223G BIWIVY ELEVON=O A1LRON=5/0 REFB 3.5400 FT.
XMRF 4.2219  FT.
YMRF 0.9000 Y.
ZMRF G.6670 FT.
FLAF,B . SCALE 4.0000 FPER CE
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N-@

COMPARISE

F VARIOUS AILER

ON B

EFLECTIGNS ON THE HCR GRBITER(0Z)
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ANGLE BF ATTACK, ALPHA., DEGREES
DATA SET SYHMBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
{TCFD32} 0 LSWT 240 _BIW3IVIENIENI AILRON=0/-30 ELEYON=O BETA G,000 REFS 5.5800 SQ.FT.
{iTCFD23) [m] LSWT 240 BiWIVY3IEN3 ALLERON=28/-20ELEVON=HB REFL 3.0z200 FT.
{YCFD2D 1} & LSWT 240 BiW3V3 ELEVON=O ATLRON=O/0 REFB 3.5490 FT.
XMRF 4.22140 FT.
YMRF o.ouo0 FT.
ZHRF 0.6670 FT.
FLAR, B g.bgg SCALE 4,0000 FER CE
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COMPARISON OF VARIOUS AILERGN DEFLECTIONS ON THE HCR ORBITER(0?)
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1
ANGLE OF ATTACK, ALPHA, DEGREES
CATA S5ET S5TYMOOL CONFIGURATION DESCRIFTION FARAMETRIC VALU.ES REFERENCE INFORMATIORN
(TcFO32) O  LSWT 249 BIW3YIEMIENI AILRON=0/-30 ELEVON=D BETA 0,005 REFS 9.5808  54.FT.
{TCFD23) a LSWT 245 BIW3IV3IEN3 AILERDON=20/-20ELEVON=0 N REFL 3,0200 FT.
(TCFD20) & LSWY 245 BlWIV3 ELEVON=( ATLRON=0/0 REFE 3.5498  FT.
XHRF 4,2210 FT.
YMRP 0.0660  FT.
IMRF 00,6679 FT.
SCALE 4.0080 PER CE

FLAF,B T o.000 |
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* COMPARTSON -GF VARIOUS AILERON DEFLECTIONS ON THE HCR GRBITER(02)
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: ' ) ANGLE OF ATTACK, ALPHA, DEGREES
CATA SET SYMBOL  CONFIGURATION 'DESCRIFTION FARAMETREIC VALUES REFERENCE INFORMATION
¢£‘ci‘=’oaz; O  LSWT 240 BIWIVIENIEN3 AYLRON=0/-30 ELEVON=D BETA a.000 REFS 9.5800  s2.FF.
(Terpzo) L1 LSWT 240 BIWIVIENS AILERON=20/-20ELEVON=O REFL 3.0200 FT.
t(rcFb2ay ¢ LSWT 249 S1U3V3 ELEVON=D ATLRON=O/0 REFB 3.5400 Ft.
. XHRF 4.2210  FT.
YMRF 0,0090  FT.
, ZMRF 0.6679  FT.
P, SCALE 4,0000 ER CE
FLAP,B 8,600 PER
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COMPARISGN OF VARIOUS AILERGN DEFLECTIOGNS ON THE HCR GRBITER(02)

030 T
.048 [5)
yi
i/
.040 I’
Lan]
m s W -
> = 2
< .o35 G K M e = ;
- -
'-— o —
—
—1  Loze
—
m
-
~ &)
wn i iy N
) 025 o] =,
-y
i L
- 4 L S
(&)
.020 e~
- ey
— [t
=
E 015
Q
—
g
L
1) .o18
]
a ]
—
=z .0as
L
2 _—
g " s
By, | {2} o
. .00n —— S s &
=z
—
—
— -.085%
0
24
-.610 A
R T -10 > o 5 10 15 20 25
ANGLE OF ATTACK. ALPHA, DEGREES
GATA SET SYHBOL  CONFIGURATION BESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(TCFD32) O LSWT 240 BIW3SV3ENIENI AILEON=0/-30 ELEVON=S BETA 0.%00 REFS 3.5800 S$Q.FT.
(TcFp2s) [ LSWT 240 BiW3V3IENS ALLERON=20/ -20ELEVONZD REFL 3.0zo0  FT.
(TCFDZEr ©  LSWT 240 Biwivi ELEVON=O AILRON=0/0 BEFE 3.5480  FT.
XMRP 4,2210  FT.
TMRF 0,0000  FY.
ZHRF 0,6670  FT.
FLAF,B 0.59486 SCALE 4.0009 FER CE
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HCR GRBITER(02)

COPARISON OF YARIOUS AILERON BEFLECTIONS O
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m40,5 v o= -5 0 L] 10 13 20 25
ANGLE BF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
iTérpazr O  LSWT dao YBIWIVIENLENS AJLRON=G/-30 ELEVON=O BETA o.bdo REFS 9.5800  SQ.FT.
tTCFp291  E]  LSWT 240 BIW3IV3ENS AILERON=20/-20ELEVON=D REFL 3.,8200  FT.
{TCFp2a) Iy LSWT 240 BIW3¥3 ELEVON=O AILRON=0/0 REFB 3,5400 FT.
) XHRF 4,2210 FT.
YMRE 0,8000  FT.
L1 ZHRF 0.6678  FT.
FLAP.B a.0an SCALE £,8000 FER CE

PAGE 122



07

»06

+ 05

+04

03

cyY

=02

LATERAL FORCE COEFFICIENT,

COMPARISON GF VARIOQUS AILERGN DEFLECTIGNS GN THE HCR ORBITER(0Z]

PSS 2

I

[

4y

—.04

13 . -10 -5 ) [:] 5 10 15

ANGLE OF ATTACK. ALPHA, DEGREES

&0

L]

GAFTA SET SYHsOL COMFICURATION DESCRIFTION FARAMETRIC YALUES REFERERCE INFORMATION

(TCFo32)
{1CFh29)

(TCFDZO)

0 LSWT 240 BIW3Y3IENIEN3 AILRON=O0/-30 ELEVON=D . BETA 0.066- REFS
[0 LSWT 246 BIWIVIENS ATLERON=20/-20ELEVON=0 REFL
O LSWT 280 BaW3v3 ELEVON=0 ATLRON=0/0 REFB
XMRF
YMRP
ZMRF
FLAF,B 9.694 SCALE

.5800  SA.FT
.0200  FT.
5408  F7.
.2210  FT.
.0000  FT.
.6670  FT.
0895 FER C

AOOS W
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LOMPARL SON 0F VARIOUS AILER@N‘DEFLECTIGNS ON THE HCR ORBITER{02)
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=.040 . ~10 -5 o 5 10 15 20 25
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
'Hcggsz} 0  LSWT 240 BIWIY3IENIEND AJLRON=D0/-30 ELEVON=0O BETA 0,000 REFS 9.5800  SQ.FT,
{i¢FGa9)] O LsWI 230 BIWIVIENS AILERON=20/-20ELEYON=0 REFL 3.0200  FT.
(ickoany & LSWF 240 BiW3Y3 ELEVON=0 AILRONzO/0 | REFB 3.5400  F¥.
XHRP 4.2210  FT.
YMRP 0.p0000  F{.
ZMRF D.6670 FT.
FLAF,B o.005 ScaLE ¢.0000 FER CE
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COMPARISON OF VARIGUS AILERON DEFLECTIONS ON THE HCR ORBITER(82)
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-1 5 “10 . o 5 0. 13 20 25
ANGLE OF ATTACK. ALPHA. DEGREES
GATA SET SYMBOL  CONFIGURATION DESCRIFTION : FARAMETRIC VALUES REFERENCE INFORMATION
CJCFD32) ) LSWT 240 B1W3VIENIEN3I AILRON=0/-30 ELEVON=O BETA ° 0,000 REFS 9.5800  sQ.FT
(ICFD29) {1 LSWT 245 BIW3V3EN3 A1LERON=20/-20ELEVON=0 REFL 3.0200  FT.
(1CFDZ01 O LSWT 240 Biw3V3 ELEVONZO AILRON=0/0 REFB 3.5400  Fr.
XMRF 4.2218 . FT.
YMRF - 0.00998  Fr.
ZMRF 0.6670 FT.
FLAP,B o.600 SCALE 4.0000  FER CE
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COMPARISON OF VARIOUS AILERON DEFLECTIONS ON THE HCR ORBITER(G2)
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PITCHING MOMENT COEFFICIENT, CLM
pATA SET SYMBOL CONFIGURATEON DESCRIFTEON PARAMETRIC VALUES REFERENCE INFORMATION
(TCFP32) £ LSWT 240 BIw3v3IENIENS AILEON=0/-380 ELEVON:=G BETA 0.5850 REFS a.5800 $4.FT.
(TcFp25) [0 LSWT 245 BIWIVIEND ALLERDN=20/~2CELEVON=D REFL 3.0200 FT.
{TCFD2D) o) LSWT 240 ° BlwW3V3 ELEVON=D AILRON=G/D REFB 3.5400 FT,
| e, ¥HRE 4.2230  FT.
YHRF ¢.0000 FT.
) . 2ZMRP 0.6670 FT,
N $CALE 4.,0000 FER CE
FLAP,8 o:obo
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http:DEFLECTIONS.ON

CGMPARISUN OF VARIOUS AILERON DEFLECTIONS ON THE HCR GRBITER(02)
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DRAG COLEFFICIENT, COD
DATA SET STHBOL CONFEGURATION DESCRIPTION FARAHETRIC VALUES REFERENCE INFORMATION
(TCFD3Z) O LSWT 240 BIW3IVIENIEN3 AILRON=0/-30 ELEVON=D BETA 0.000 REFS 9.5808 s@.F7T.
(TCFDZ9} o LSWT 240 BIW3IVIEN]S AILERON=20/-20ELEVON=D N REFL 3.czao Fr.
(TCFG29) [+ LSWT 240 BlwW3iv3 ELEVON=0 AILRON=G/0 REF8 3.5400 FT.
N XMRF 4.22140 FT.
YMRF 4.0002 FT.
IMRP 0,6670 FT.
A 4,05
FLAF,B 9.009 SCALE 00 FER CE
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GOMPARISON OF VARIOUS AILERGN DEFLECTIONS ON THE HER GRBITER(G2)
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ORAG EOQEFFICIENT: CD
DATA SET SyMBOL  CONFIGURATION DESCRIFTION | FARAMETRIC VALUES REFERENCE INFORMATION
tFé8B321y O LSWT 24o  Biw3vIEN1gH3 AILRON=5/-30 ELEVON=D BETA 0.000 REFS 9.5800 SQ.FT.
{reFbza)l O  LSWT 240 BIW3V3EN3 ALLERON=25/-20ELEVON=0 REFL 3.0209  FT.
(TCFO20) O LSWT 249 SiW3v3 ELEVON=D ATLRON=0/,0 REFB 3.5400  F7T.
. . XMRF 4.22t10 FT.
YMRF 0.0000 FT.
ZMRP 0.6670 FT.
£ 4.0
FLAP, B 0.500 SCAL 008 FER CE
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EFFECT OF BGDY FLAP(FB1) DEFLECTION ON THE HCR GRBITER(G2)
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ANGLE OF ATTACK, ALPHA. DEGREES
STHBOL  FLAF,B PARAMETRIC VALUES REFERENCE INFORMATION
Q -~ 39.089 BETA 0,065 ELEVON -~ 15,000 REFS 9.5800 $Q.FT.
- . REFL 3.0200 FT.
o 15.995 REFB 3.5400 FT.
] g.000 XMRF 4.2210 FT.
A 15,000 YMRF 0,0000 FT.
ZHRE 0,6670 FT.
DATA HIST. CODE vsA SCALE 4.,0000 FER CE
LSHT 240 4.0 PC HER ORBITER{GZ) BIW3V3ENIEN3FBI (ACFD34) 08 JAN 71 PAGE 129



EFFECT OF 80DY .FLAP(FB]J DEFLECTION ON THE HCR ORBITER(02)
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P REFL 3.0200 FT.
r_*! - 15,000 REFB 3,5400 FT
o 0.000 XMRF 4,2210 FT
& 15,000 YHRE 0,0000 FT
ZMRF 0.6670 FY.
DATA HIST. CODE Vi SCALE 24,0000 FER CE
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EFFECT OF BADY FLAP(FB1) DEFLECTION ON THE HCR GRBITER(02)
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EFFECT OF BﬁDi FLAPCFB1) DEFLECTION ON THE HCR GRBITER(02)
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EFFECT OF BODY FLAP(FBI) DEFLECTION ON THE HCR ORBITER(G2)
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'EFFECT OF BEDﬁY‘FI;AP(FBll DEFLECTIGN ON- THE HCR GRBITER(G2)
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EFFECT OF BGDY FLAPCFB1) DEFLECTION ON THE HCR GRBITER(02)
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EFFECT OF :BODY FLAP(FB1) DERLECTION GN THE HCR (ORBITER(02)
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COMPARISON OFTHE HCR ORBITER(G2) WITH BODY FLAP(FBI) AND WITH BEBDY FLAP GFF
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COMPARISON OFTHE HCR ORBITER(G2) WITH BODY FLAP(FB!J AND WITH BODY FLAP OFF
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COMPARISON OFTHE HCR ORBITER(G2) WITH BGDY FLAPCFBI) AND WITH BODY FLAP OFF
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_COMPARISON OF THE HCR ORBITER(G2) WITH BODY FLAPCFBIJ AND WITH BGDY FLAP OFF
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LOMPARISON -OFTHE HCR ORBITER(@2) WITH BODY -FLAPLFBI) AND WITH BODY FLAP OFF
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COMPARISON -OF THE HCR OGRBITER(2) WITH
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_ COMPARESON GFTHE HGR ORBITERCO2) WITH BODY FLAPCFBI) AND WITH BODY FLAP OFF
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EFFECT @F FULL- SPAN ELEVON DEFLECTION ON THE HCR ORBITER(G2) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVON BEFLECTION ON THE HECR GRBITER(G2) WITH BGDY FLAP
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EFFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR ORBITER(G2) WITH BODY- FLAP

.40
i
H
.35
§
.30 T
. P
¥ B /
/1R
.25
4
= ) AR
@ i i) 4
o J,Ff /
Z /J v
w. .28 s
— ' A/
Y
e ¥u.
L Adl/
3 7
s V4
- Fa4
(@)
g A7
Zl
o Air4
-1 /p
Y
’{/
n\ﬂ\ A
q 9 Ve
a3 et o
iy T M N
- = e
“‘v-n...,“e“'--. .__é.t“ P
f—ﬁ" - E
+0% “i0 e g s 10. 15 20 s
ANGLE OF ATTACK. ALPHA, DEGREES
SYNBOL  ELEVON PARAMETRIC VALUES . REFERENCE INFORMATION
(4] - 249,090 BETA 9,000 FLAF,8 - 3D.0450 REFS 9.5800°" 5Q.FT.
_ REFL 3.0200 ET.
a 13.000 REFB 3.5400 FT.
¢ - 15.065 XHRE 4,2210 FT.
YMRF 9.0000 FT.
ZMRF 0.6670 FT.
e
DATA HIST. CODE VA SCALE daog PER CE

LSHT 240 4.0 PC HCR GRBLTER(02) BIW3V3ENIEN3FB1 (ACFD3S) 08 JAN 71

PAGE 147



ERFECT gﬁF FULL SPAN ELEVON DEFLECTION ON JHE HCR.ORBITER(G2) WITH BODY FLAP
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EEFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR ORBITER(GZ2) WITH BODY FLf\P
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EFFECT OF FULL SPAN ELEVEN DEFLECTION ON:THE HCR ORBITERCE2) WITH BODY FLAP
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EFFECT OF PART SPAN ELEVONCEN1) DEFLECTIGN ON THE HCR ORBITER(G2)

.40 H
LI T
} -
1
.35
.ag -
!
.28
[}
[
« W
'—
=4
u Lz20
L |
(&)
—
TR
L
Wl
]
Qs
|}
<
1.4
o }
.10
\"'ﬂ-_
o5 N e
. %‘*t""‘-%“"“ --il}__‘
w%%:%mh i o L OO I A
- _&&gﬁ& i - = _ e
.on
40 ~35 -30 -25 -20 -15 -10 -5 - o 5 10
ELEVON DEFLECTION ANGLE, ELEVON, DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES REFERENCE INFORMATION
0 - i9.000 BETA 8,006 REFS 9.5800 SQ.FT.
O - s.ooo - REFL 3.0200 ET.
REFS 3.5406 FT.
¢ - s6.008 XMRF 4.2210 FT.
4 - a.ooo YHRF 8,0000 FT.
b - z.po9 . i ZMRF 9.6870 Fi.
o 0.000  DATA HIST. CODE  V#AI SCALE 4.000D PER cE

LSYWT 240 4.0 PC HCR ORBITER B1W3V3EN] (ICFO303 08 JAN 71 PAGE 138



EFFECT OF P{\RT_‘SPAN- ELEVONCENT) DEFLECTION ON THE HCR GRBITER(02)

.40 T T
E . { 1§ i F—-
; 1 Lk ] A A ¥ ....{,..,..
- ]
.35 | :
.30 F
.25
) -
RS
—
Z "
L 2o
—
[
t1
[ F
Lid
[ |
o s Y
] > oot
P : |
a4 ) ot
[ ]
b1
- =
.10 - = :
e e o A
-F"'d_-"—-'
A IRy P
.08 g _z»——--"‘"::: o]
v, ;e s O ot —
“"‘"’1-—--.._._; bt
0%, =35 [T a8 . ~20 -15 ~18 -5 o 10
. ELEVON DEFLECTION ANGLE., ELEVON, DEGREES
éfng';ol ALFHA ; FARAHETRIC VALULS REFERENCE INFORMATION
[a] ‘2,009 BETA ‘ op.990 . RE;S 9,5300 SQ.FT
H . REFL 3.0200 FT.
_'[:1 4.0085 . P . REFB 3.5400 F1.
° &.000 ' XMRF 4.2210 FT.
A 3.000 - s YMRF §.0004a FT.
'Y 16.000 - ZMRF 8.6670 FT.
B 12.000  DATA HIST. CODE VAl SCALE 4.0000 FER CE
£2 . .
LSYT 240 4.0 PC HCR ORBITER B1W3V3EN1 CICFD30Y 08 JAN 71 PAGE 160



EFFECT OF PART SPAN ELEVONCEN1) DEFLECTION ON THE HCR BRBITER(02)

S0 L et
I JU S
} T
)
*
i—-u-
i
1
V55
’/
1 //
. L1
R
; L1
[} Lo — —+—
.38
/ [}
—a
e ,.-"
L] s
[
-
| b1 L4
.25
=
0 - =
Lt ]
- furerrr™
— <9"""-r.' ]
= .
L .20 o]
—t b
& - =
— e ]
Lo o ] -
b —
=} T
Qs i
@ S =
<.
o
e}
1] -
;
a8
.on
40 =35 -30 ~-25 -z -15 -10 -5 o 10
ELEVON DEFLECTION ANGLE, ELEVON, DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES . : REFERENCE INFORHATION
] 14.000 BETA: 0,000 REFS 9.5800 5a.FT.
REFL 3.0200 FT.
o 16.000 REFB 3.5400 FT.
< 16,329 XMRP 4.2210 FT.
A 20,009 IMRFP 0.,0000 FT.
. ZHRE 0,6670 FT.
DATA BIST, CODE VEAT SCALE 4.0000 FER CE

LSWT 240 4.0 PC HCR ORBITER B1W3V3ENI]

CICFR30)

08 JAN 71 PAGE

161



EFFECT OF FULL SPAN ELEVBNCENIEN3) DEFLECTIGN GN THE HCR ORBITER(G2)
1.0 .
g.9 i -
.
B.a ]
T . i
a.7 -
8.8 -
‘0.5
i
1 D:4
O .
i—= a.3
=z
L
-
2 b2
o D
Lé" o.i T — .
© i - {
i ] - Il
E-‘ 0.0 " ’./ i —— = i
- o e S - v
= J S0 l
=8 i nll L
-0.1 — ] sn o T _,// [
o e o
= C. -
-l Lo ’/" I ,.a' =
-o.2 oo vk iR .
T — el ] ] et
b 1 ]
. o
- -l
I L L B 3
-0.4 Lt
~0.3 40 -35 l :" -30 ~25 -20 -15 -10 -5 o 5 10
ELEVON DEFLECTION ANGLE., ELEVON. DEGREES
SYNgoL  ALFHA S, PARAMETRIC VALUES ) REFERENCE INFORMATION
0 - 1o.660 BETA * 0,980 . REFS 9.5800 58.FT,
& - e.cas : . REFL 3.0200 FT.
REFB 3.5300 FT.
¢ - &.008 ! . XMRF 4.2210 Fr.
N ; O
}Ig i 3:232 DATA u,;s;f. CODE vzAl gCALE 4.0000 FER CE

ESWT 240 4.0 PC HCR ORBITER(02) B1W3V3ENIEN3 (1CFD31) 08 JAN 71 PAGE 162



EFFECT OF FULL SPAN ELEVONCENIEN3) DEFLECTION ON THE HCR GRBITER(82)

1.0 -
- H.ii:
2.9 -
u.8
0.7
0.6 B
fr
-
0.5 L e il -
et G
— i s —
., D - ] - i - t
Q b= o — 2
- | ey F 1 >
= o3 fe] - Lor) L il
= il - =
] o - ] e
— -_ W ol el L] -
2 .2 ] <] . -’E}“ =
lL "’ e | r“ - i G
b el o _‘_,—é?"'
5 b1 e 5T :
O ] } -
fmn (-t e
L 0.0 i o
—
o~ | 1 —
~t.1
-a.2
-0.3
-0.4 st
“B-3sn <33 -50 -25 -20 -19 -1p -8 ) 10
ELEVON DEFLECTION ANGLE. ELEVON. DEGREES
SYMEOL  ALFHA FARAHETRIC VALUES REFERENCE INFORMATION
Q 2.900 BETA 0,090 REFS 59,5800 58.FT.
a 4008 EEE; g.nzgn FT.
5400 FT.
© 6.900 ¥HMRE 4.2210 FT.
A 8.800 YHRF 9.pago FT.
1Y 10,950 ZMRP 0.6670 FT.
[y 12,4850 DATA HIST. CODE "ET Y | 3CALE 4.04009 FER CE
LSWT 240 4.0 PC HCR OGRBITER{(2) BIW3V3ENIEN3 (ICFD31} 08 JAN 71 PAGE 163



EFFECT OF FULL_SPAN ELEVONENIENS) DEFLECTION ON THE HCR RBITER(02)

1.0 LINLI N
Bl -
a.9 ot - —
o " 7 . — ' ]
il O q - e | e il _
~ - e ,Jr gt
g,8 g i
_4-/ : -
ot P el
0,7 o p - « =t
- ] 4-’ _’_’
—_ -} - il
0.6 ~ [ ‘..f"‘-n ]
o L —1"" _—
. - - ~ -
0.5 - —p
e} -
‘s-"‘
1 O.4 v P )
3]
%: 0,3
&
‘.—1
O g2
o |
.
LT
8 0.1
U .
-
L. B.0
—
=t
-0,1
-0.2 "
-5.3 v
~-0.4 = . -
“0.3,p =35 '~ =30 -23 -20 ~15 -0 - e 0 1o
ELEVON DEFLECTION ANGLE, ELEVON, DEGREES
SYHBQL ALFHA _ FARAMETRIC VALUES 5 REFERENCE INFORMATION
o] 14,000 BETA -+ 0,009 ggif g.gggg ?G.FT
- . T.
0 16.009 - REFB 3,5300 FT.
(o4 18,000 . XMRF 4,2210 FT.
A 20,0007 ! P ! OYMRP o.0000 FT,.
b1 ZMRF 0.6670 FY.
OATA HIST. CODE VeAL y SCALE 4,0000 PER CE
LSWT 240 4.0 PC HCR ORBITER{02) BIW3V3ENIEN3 (ICFD31) 08 JAN 71 PAGE 164



EFFECT OF FULL SPAN ELEVONCENIEN3) DEFLECTIGN GN THE -HCR @RBITER[@;]

.18 1]
.
[
.14 ]
S
A e, T T
e W W N
s W
.10 ——
r“‘L
| ‘\\
-‘\
.08 e T, ::‘;\
B M W S
N NN
.06 e
) \“\\ o
=
mC)l .04 —::{\Q:
T
PN
- e \\
— .02 = =
= b
L N
e 4o i NAS TN
. " NN
—t ‘\:Q\’-'v‘-_.‘.:\_\
L STy
u. -.o0z R
3 NS
Ny
.02 . e
!_
= I
W _Los =
) A
£ N
: - .08
&3]
=z
T -.10
Q
[
—
a =-12
~.14
-.16
18 ==
~+2lg 35 ~30 -25 -20- -13 -10 -5 B 10
ELEVON DEFLECTION ANGLE., ELEVON. DEGREES
SYMBOL  ALFHA FARAMETRIC VALUES . REFERENCE INFORMATION
0o - i9.000 BETA 6,099 REFS $.5600 SQ.FT
_ REFL 3.0200 FT.
o 8,690 REFB 3,5490 FT.
& - 6.000 XMRF 14,2210 FTs
A - 4,000 YMRF o0.00ag FT.
N - z.go0 ZMRF 09,6670 FT.
Y 0.999 DATA HIST. CODE VAR SCALE 4-0060 FER cE
LSWT 240 4.0 PC HCR BRBITER(02) BIW3V3IENIEN3 (ICFD31) 08 JAN 71 PAGE 165



. EFFECT.OF FULL SPAN ELEVENCENIEN3) DEFLECTION ON THE HCR.OGRBITER(G2) . = .
w1 ' " = R T L
; 1= - )
vi4 = -
AT 2 = T
sho ’
.1
5 S A A N
u ooy (] h r
A TSNS <
Ty “\\L:‘ 7 R
}-; .‘ﬂE -\\;i¥ \“\l 2%
= e P
L!._! . ‘N.‘.-\ I\‘; Ny
= [:h} =
(&) =
" SO 3\\
n  -lpz '\ ‘\-\
& S S
o -’Bi N \;\. \\ T
= : - — - ‘\\\\\_
= N B A0S TN N
ul -~ b
> ~-0s " DI
(=] h N :\ S
= 4 . e P PRRYSE
m T N
= ™, N \\\Eg
‘:E -.ig 3. Y
(& . N
- N
o etz = - -
. < X
it
.18 —1—
—.18 ==
T2%0n 35 . -38 -a5 -20 ~-15 : -18 -5 : 0 5 10
. ELEVON DEFLECTION ANGLE, ELEVON, DEGREES
srvdoL  ALPHA | PFARAMETRIC VALUES . REFERENCE INFORMATEON
o 2,009  32FA - 8,900 REFS $.5800 SQ.FT
g g e, dm o
& 6.090 . . :
A s.000 . YHRP olpona  F
& 19,000 : . N ZMRP 0.5670 F1.
o i2.000  pata BIsT. cope - V#AI SCALE 4.0005% FER CE
LSWT 240 4.0 PC HCR ORBITER(02) BIW3V3ENIEN3 (ICFD31) 08 JAN 71  PAGE 166

&


http:DEFLEC.TTON.ON
http:SEFFECT.OF

EFFECT OF FULL SPAN ELEVONCENIEN3) DEFLECTION ON -THE HCR ORBITER(G2)

W18
.14
.12
T
.08
.08 2 I -
=
] .04
[ ]
- M
- *
[ .02 Iy L
=z o o Lo
LL‘ \\ "
a3 ~g
§y -oo e <L
— N ~
Sy \\_‘\ ] el
LL:] -.02 . LT ,
N1
] o
o} b =
bt 5
— - N
=z P
% ~.85 T ~
) N N
= 8
-0 oy
. 3
% N I N
Y N
. -.0 Y <
| &] i, P ™.
— Nk -~
= -.12 ‘:\ >
ﬂ_ e
i N ™~
v b N by
By e P o~
-.314 NS K
b .y
N Y
SN B
~.16 N
N
N
—+18 'gr; =k -
1
-.20 i
““can -35 -30 -25 -28 -15 -18 -5 o 5 1o
ELEVON DEFLECTION ANGLE: ELEVON, DEGREES
SYMBOL  ALFMA FARAMETRIC VALUES REFERENCE INFORMATION
o] 14,089 BETA 9,095 REFS 8.5800 s@.FT.
REFL 3.pz200 FT.
a 1€.099 REFB 3.s400 FT.
[ 18,945 XMRF 4.2216 FT.
A 20,000 YHRE 0.6606. FT. -
ZNRF G.6670 FT.
n
DATA HIST. CODE VAT . SCALE 4.09%0 FER CE
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EFFECT OF FULL SPAN ELEVONCENIEN3) DEFLECTION ON THE HCR ORBITER{G2)
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EFFECT OF FULL SPAN ELEVGNCENIEN3) DEFLECTION ON THE HCR GRBITER((2)
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EFFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR GRBITER(G2) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR GRBITER(GZ) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR ORBITER(@2) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVGN DEFLECTIOGN ON THE HCR ORRITER(G2) WITH BGDY FLF\!P
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EFFECT OF FULL SPAN ELEVGN DEFLECTION ON THE HCR GRBITER(02) WITH BGDY FLAP
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EFFECT OF FULL SPAN ELEVGN DEFLECTION ON THE HCR ORBITER(62) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVON DEFLECTION ON THE HCR ORBITER(02) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVON DEFLECTIGN ON THE HCR GRBITER(G2) WITH BODY FLAP
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EFFECT OF FULL SPAN ELEVON DEFLECTIGN ON THE HCR GRBITER{0Z) WITH BODY FLAP
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(STABILITY AXIS)

LATERAL STABILITY DERIVATIVE FOR THE HCR ORBITER(G2) WING-BODY

EFFECTIVE DIHEDRAL.

005 ¥
.008
I
<803
.on2 N
o~
tﬂ N X
14
&) N
L)
]
o -000 V\:‘
) AN
o N
= ~.001
Led
m N
=] N
™~ I
. é Y,
4] =-.002 '\\
[mm ] b,
N,
8.
-.Bas \&‘ 8 B
\\Q\ i
I
N /
-.68¢ ‘52\ [
™ i
Y
-.a05
—e88E g Zi0 -8 o ; 10 15 z0 z5
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET $YMBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
(GCFHI1) O LSHT 245 4,.G FC HLR ORBITER(QZ) Biwl BETA - 3.000 REFS g.5800 8@.FT
REFL 3.0200 FT,
REFB 3.5500 FT.
XMRF 4.2219  FT.
YHRF G.0009  FT.
ZMRF 6,669  FT.
SCALE 4,0000 PER CE
ELEVON 0,690
PAGE 180



LATERAL 'STABILITY DERIVATIVE FOR THE HCR GRBITER((2) WING-BODY

DCLN/DBETA PER DEG (STABILITY AXIS)
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LATERAL STABILITY DERIVATIVE FOR THE HCR GRBITERCO2) WING-BBOY
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LATERAL STABILITY DERIVATIVE FOR THE HCR ORBITER(0Z) WING-BODY
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LATERAL STABILITY DERIVATIVE FOR THE HCR GRBITER
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LATERAL STABILITY DERIVATIVE FOR THE HCR GRBITER(02)

.ops
~ .a04
wl
K
b
- « 003
i__.
—t
.J
—t
o
< .anz
—
193]
W
1l 001
ul
a4
&3]
ud
[

LOB0
[v4
Lk
v %
<
~ ~.ap
L)
[#]
o]
~
_t
) - ooz
(&
[
;?
Y -.863
0O
433
s
4t
Q -.ocs
533
>
—t
-
|
Y .oos
.
LL.
Lt

-5,

BATA SET, SYHBOL

{GCFHEZ2)

] |
; e
! .{._..:._..__.
| A —
4
£
ﬁﬁté\N\\
g
T~
W]
R Pa i ]
0 ! 7
4 N /
T / i) 4
" T W N 4
|
s ~10 - o 5 10 15 20 23
ANGLE OF ATTACK, ALPHA. DEGREES
LONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
0 LSWT 240 4.0 FC HCR ORBITER(02) BiW3V3 BETA - 3,000 REFS 9.5800  §Q.FT.
REFL 3.0200  FT.
REFB 3.5400 FT.
XMRF 4.2210  FT.
THRF 0.6000  FT.
ZHRF G.6670  FT.
ELEvON 0,950 SCALE 4.0000  FER CE
PAGE 183



LATERAL STABILITY DERIVATIVE FOR THE HCR GRBITER(G2)
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-LATERAL STABILITY DERIVATIVE FOR THE HCR GRBITER(G2)
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
a LSWY 240 4,9 FC HCR ORBITER{OQZ) BiwW3V3 BETA ~  3.0090 REFS 9.5800 5&.FT.
REFL 3.02090 FT
REFB 3.5409 FT
RHRF 4.2210 FT
YHRF g.0000 F¥.
ZMRE B.6670 FT.
ELEVOH o.006 SCALE 4.0008 PER LE
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BMLF\TERAL STABILITY DERIVATIVE FOR THE HCR GRBITER{GZ)

(BOOY AXIS)
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ANGLE OF ATTACK. ALPHA, DEGREES
CATA SET SyHBOL CONFIGURATION DESCRIFTION . FARAMETRIC VALUES REFERENCE INFORMATION
(6CFGRR) [ LSWT 240 4.9 FC HCR ORBITER (02} BLW3V3 BETA -~ 3,000 REFS 9.5800  sa.FT.
A REFL 3.o2o00 FT.
REFB 3.5200  FT.
XHRP 4.p210  FT.
YHRF o.0000  FT.
ZNRF 0.6670 FT.
ELEVON 8,590 SCALE 4.,0000 PER CE
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. RUDDER EFFECTIVENESS OF THE HCR GRBITER(02)
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DATA ,SET SYHMBOL

(GCFHZ26)
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ANGLE OF ATTACK, ALPHA., DEGREES
CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
Q LSWT 240 4.0 FC HCR ORBITER (02) BIW3v3 BETA 8.000 RUDDER 0,099 REFS 9.5800 Sa.FT.
REFL 3.02060 FT.
REFB 3.5400 FT.
XMRF 4.2216 FT.
YMRF 8.06G600 FT
ZMRF f,6878 FT.
4.,
ELEVON 9,600 SCALE [+afrir] FER CE
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RUDDER EFFECTIVENESS OF THE HCR GRBITER(02)

(STABILITY AXIS)

{ICLN/DRUDDER PER DEG.

YAWING MOMENT DUE TO RUDDER,

.0040 =
F—|
I o v
.0035
.OU30
.oazs
.unz0
0015
-ag10
-600s
-aoos
-.0005
~.0D10
1
. !
!
~.0D15 1
., B T qfr?—_. o) o )
-.0020
-.agzs »
-.0030
-
-.0033 i
-0040 48 ~10 -5 g ] 10 15 20 s
ANGLE OF ATTACK. ALPHA. DEGREES
GATA SET SYMBOL  CONFIGURATION DESCREPTION FARABETRIC VALUES REFERENCE INFORMATECN
CGCFR2E) [ LSWT 245 4.0 FC HCR ORBITER{02) £1W3V3 BETA 0.060 RUDDER 0.000  REFS 9.5300  SQ.FT.
REF L 3.8200  FT.
REFB 3.5400 FT.
XMRF 4,2210  F1.
YMRP o.0000  FT,
ZNRF 0.6570  F7.
SCALE 4.0000 PER CE

ELEVON O,.990
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RUDDER EFFECTIVENESS OF THE HCR ORBITER((2)
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SIDE FORCE DUE TG RUDDER.
g
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=01, g —i0 -5 o 5 10 15 20 Y
. ANGLE OF ATTACK, ALPHA. DEGREES

,.CATA SET SYMBOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE 1NFORMATION
(GCFHZ63 ' ()  LSWT 240 4.0 FC HCR ORBITER{OZ) BIW3V3 BETA 0.000 RUBDER  D.0B3  REFS 9.5600  sa.FT.

REFL 3.0200  FT.

REFB 3.5400  FT.

XMRF 4.2210 FT.

YMRF 0.0000  FT.

ZMRF n.6676  FT.
SCALE 4.0000 PER CE

ELEVOR o.000
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RUDCER EFFECTIVENESS OF THE HCR GRBITER((2)

{BODY AX1S)

DCYN/DRUODER PER OEG.

YAWING MOMENT DUE TO RUDDER.,
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ANGLE BF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIETION FARAMETRIC VALUES REFERENCE INFORMATION
(GCFG267 )  LSWT 240 4.5 FC HCR ORBITER (02) B1wWdy3 BETA 0.000 RUDBER 0.0083 REFS 3.5800  SQ.FT.
REFL 3.0z00  FYV.
REFB 3.5402 FT.
XHRP 4,2219  FY.
YHRF g.o0cu0  FT.
. ZMRE 0.6670 FT.
— g.500 SCALE 4.0000 FER CE
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RUDDER EFFECTIVENESS OF THE HCR GRBITER(02)
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ANGLE OF ATTACK, ALPHA. DEBGREES
CONFIGURATION DESCRIFTION FARAHETRIC VALUES REFERENCE INFORMATION
Q LSWT 244 4,0 FC HCR ORBITER(O2) BiW3V3 BETA 6.000 RUDDER £.008 REFS 39,5800 5Q.FT.
REFL 3.0209 FT.
REFB 3.54949 FT.
XMRF 4.2219 FT.
YMRP o.0930 FT.
ZHRF G.s670 FT.
ELEVON 9.590 SCALE 4 .06908 FER CE
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AILERON EFFECTIVENESS OF THE HCR GRBITER(02)

CATA SET STHBOL

{GCFHES }
(GCFH3Z)
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e
15 -0 -5 o 5 10 15 20 25
) ANGLE OF ATTACK. ALPHA, DEGREES

CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
o LSWT 24G 4.1 FC HCR ORBITER(OZ} BIiH3VJ3 BETA 0.000 AILRON 0.000 REFS #.5800 SQ.FT.

a LSWT 245 4.0 FC HCR ORBITER {02) B1W3V3 REFL 3.0z00 FT.

REF8 3.5400 FT.

XHRF 4.22190 FT.

YHRF 0.00880 FT.

ZHRF 0.6670 FT.
ELEVOM a.600 SCALE 4.0000 FER c&
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AILERON EFFECTIVENESS OF THE HCR GRBITER(02)

"CSTABILITY AXIS)

DCLN/DATLERON PER DEG.

YAWING MOMENT DUE TQ AFLERON,
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ANGLE OF ATTACKs ALPHA, DEGREES-
BATA SET SYMBOL  CONFIGURATION DESCRIFTIGH FARAMETRIC VALUES REFERENCE INFORMATION
{6eFd2a)  Q  LsSWT 240 4.0 FC HCR ORBITER{OZ) 81W3V3 BETA 0.900 AILRON 0.000 REFS 9.5800  SQ.FT.
1GCFH32) [0 LSWT 240 4.0 FC HCR ORBITER(OZ) Biw3v3 REFL 3.ce00  FT.
¥ REFE 3.5400 FT.
XMRE 4.,2210  FT.
] YMRP a.e086  F7.
ZMRF 0.6676 F7T.
- SCALE 4.,0080 FER C
ELEVON 9.603 ER CE
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ATLERGN EFFECTIVENESS GF THE HCR GRBITER(02)

DCY/DAILERGN PER DEGREE
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‘ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOQOL CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORMATION
{GCFHZ Y e LSWT 240 4.9 FC HCR CRBITER (02} BiwWlv3i BETA G.000  AILRON 0.000 REFS §.54800 5Q.FT.
tGeFH32r [0 LSWI 245 4.9 FC HCA ORSITER (02) BIW3IV3 REFL 3.8260  FT.
REFB 3.5408 FT.
XMRF 4.2218 FT.
YHRF 0.a0ag FT.
ZHRF 90,6670 FT.
- A .ao8
ELEVON 8. 550 SCALE £ g PER CE
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AILERON EFFECTIVENESS OF THE HCR GRBITER(02)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SCT SYNBOL  CONFIGURATION DESCRIFTION FARAMETRIC VALUES REFERENCE INFORHATION
(ccFcz3) O  LSWT 240 4.5 FC HCR ORBITER (021 BLw3vV3 BETA 0.G00  AILRON 0.000  REFS $.5800  §Q@.FT.
(GEFG32) [J LSWT 240 4.0 FC HCR ORBITER (02) BIW3V3 REFL 3,6200 FT.
E . REFB 3,5400 FT.
HHRF 4.2240  Ft.
YHRF 0.0090  FT.
ZHRF 0,6670 FT.
SCALE 4.0000 ¢
ELEVON 8.609 FER ¢E
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AILER@N‘EFFECTI\‘IENESS' OF THE HCR ORBITER(02)

RALLING MOMENT DUE ‘T3 AILERGN,

™ .003
w
— ;
>
-
ES .1
£
o
)
.
(&) L0053
L} .
(]
a [
TS -
o ' e gt
Q_ -
002
=z
B
o &
) NV s =t
:‘c‘ .aot 27 _Q}—-——-'ﬁ‘—" & 3 N 4 N
] N ;
~
-J
m
(8]
0o Nl
-.001
T
-.082
- . 003
B 1T
-.003
-15 -1 -5 [} 5 in 15 20 - z5
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION FARAHETRIC VALUES REFERENCE INFORMATION
(CCFG23) (3 LSWT 249 5.0 FC HCR ORBITER (O2) BlW3v3i BETA 0.500 AILRON 0,003 REFS $.5800  $@.FT.
(6CFG32) [0 LSWT 248 2.0 FC HCR ORSITER (02) Biw3v3l REFL 3.0200  FT.
N REFB 3.5400 FT.
XMRF 4.2210  FT.
YHRF 0.4%32  FT,
IHRP D.6670 FT.
ELEVON a.o000 SCALE 4 _ 000G FER CE
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