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EFFECTS OF REACTION CONTROL SYSTEM JET FLOW FIELD
INTERACTIONS ON THE AERODYNAMIC CHARACTERISTICS OF A
0.010-SCALE SPACE SHUTTLE ORBITER MODEL IN THE
LANGLEY RESEARCH CENTER 31-INCH CFHT

(0A85)

By
J. J. Daileda and J. Marroquin
Rockwell International Space Division

ABSTRACT

An experimentél investigation was conducted in the NASA/LaRC a
CFHT to obtain détailed effects on SSV hypersonic aerodynamic and stabi-
lity and control characteristics of RCS jet flow field interactions with
the local vehicle flow field. A 0.010-scale model (Model 32-ﬂ) was used.

Six-component force data and wing, elevon, and body flap surface
.pressure data were obtained through an angle-of-attack range of -10 to +3!
degrees with 0° angle of sideslip. The test was conducted with yaw, pitcl
and fol] jet simulation at a free-stream Mach number of 10.3 and RCS plume

simulation of flight dynamic pressures of 5, 10 and 20 PSF.
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NOMENCLATURE

General
Plotr
Symbol DEFINITION
speed of sound; m/sec, ft/éec
CP pressure coefficient; (p -.pm)/q
MACH Msch number; V/a
pressure; N/ma, psf
wre. . dynamic pressure; 1/2pV2, psf
RN/L unit Reynolds number;.per m, per ft
velocity; m/sec, ft/sec ’
ALPHA angle of atteck, degrees
BETA ' angle of sideslip, degrees
PSI angle of yaw, degrees
PHI . angle of roll, degrees
mess density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base area; m2, ft°
BREF wing span or reference span;.m, ft
center of grsvity
IREF . reference length or wing mean
serodynemic chord; m, ft
SREF wing ares or reference ares; m2, ££°
MRP moment reference point
XMRP - moment reference point on X axis
YMRP moment reference point on Y sxis
ZMRP moment reference polnt cn'Z axis
base
local

static conditions
total conditions
free stream



NOMENCTATURE (Continued )

Body-Axis System

“Plot
SYMBOL  Symbol  DEFINITION
Cy CN normal-force coefficient; EEEEE&EEBEEE
‘ g
Cp ca axisl-force coefficient; E&Lﬂ%
qi
Cy cY side-force coefficient; Eéd_ecl_ge.as%
C CAB base-force coefficlent; 2ase force
Ay, g5
-8 {pp - Pw)/a8
CAf CAF forebody axial force coefficlent, Cp - Cﬁb
Cy CIM pitching-moment coefficient; pltching moment
aSfpEr
Cn CYI yawing-moment coefficient; Yewing moment
qSh
g CBL rolling-moment coefficient; rclligg moment -
@
Stebllity-Axis System
c oL 11ft coefficient; 1ift
L . qs
C cD drag coefficient; 4r8&
D a8
Cp,. CDB base-drag coefficient; ba_%.sdriﬁ
CDf CDF forebody drag coefficlent; CD - CDb
Cy cY slde-force coefficient; Side force
qS
o CIM pltching-moment coefficlent; pitching moment
¢ CLK vewing-moment coefficient; ZEHEEEEEEEEEE
Q o
) C8L rolling-moment coefficlent; rolligg moment
q
L/D /D 11ift-to-drag ratio; Cr/Cp
/D¢ 1/DF 11ft to forebody dreg ratio; cL_/ch



Plot
SYMBOL Symbol
A‘bM
Pt
Po PC-RCS
Px
Ty,
R/ft RN/L
Xcp/LB XCP/L
Spr BDFLAP
Sa ELEVON
Spr RUDFLR

NOMENCLATURE (Continued )

additions to standard list

DEFINITION

OMS pod base area, ££2

freestream total pressure, psia

model RCS plenum chember pressure, psia
pressure at station X, psia

freestream total temperature, °R
freestream unit Reynolds number, per foot

longitudinal center of pressure location,
fraction of body length

body-flap surface deflection angle,
positive trailing edge down, degrees

elevon deflection angle,
ELEVON = (LEFT ELEVON + RIGHT ELEVON)/2, degrees

rudder flare deflection angle, included angle
between split rudder used to decrease speed,
RUDFLR = (LEFT RUDDER - RIGHT RUDDER), degrees

model OMS nozzle expansion ratio
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INTRODUCTION

Investigations were conducted to determine interaction effects of
reaction control system (RCS) flow on the aerodynamic characteristics of
~ the Space Shuttle Configuration 3, designated model 32-@. Tests were
conducted in the NASA/LaRC 31-inch CFHT at a Mach number of 10.3. The
0.010-scale model orbiter was used.

RCS operation at four free flight conditions were simulated and are

summarized below:

Mach - Q(PSF) *Ry x 108 Altitude (ft)
29.5 | 5 0.16 280,000
29.4 10 0.32 267 .300
98.0 20 0.63 253,000
7.0 20 1.23 200,000

*Reynolds number based on orbiter length, Lo = 107.5 feet.

Differences in angle of attack and Mach number required that different
simulation techniques be used for reentry and return-to-launch-site (RTLS)
abdrt separation conditions.

 RCS rocket plumes were simulated by blowing air from non-metfic
nozzles. These nozzles were attached to the model support sting qear the
fuselage base. In addition to obtaining data at the nominal position,
data were taken with the RCS nozzles located 60 percent body flap chord
and 100 percent body flap chofd aft of the nominal position by using
spacers between the RCS plenum and the OMS pods. Nozzle combinatiﬁns
which represented yaw, pitch and roll controls were tested with various

elevon and body flap control surface settings.

1



Prior to the tests,all nozzles were calibrated at the Rockwell Inter-
national Rocketdyne Division Rocket Nozzle Test Facility. Nozzle thrust
was measured using a Revere No. 244267 10-1b. load cell. Plots of the
thrust calibration versus chamber pressure are presented in figures 2h
through 2t.

Six-component force data were measured using 0.750-inch diameter
LaRC Balance No. 2019A, supported by LaRC sting No. 15. The orbiter wing
and body flap were instrumented with pressure taps. Pressure tap locations

are shown in figure 2v and pressure measurements are in table VI.
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CONFIGURATION INVESTIGATED

Tested was a Rockwell 0.010-scale model (Model 32-f) of the VL?O— |
000139 SSV Orbiter Configuration 3. A three-view skétch‘of the model is
in figure 2a; RCS hardware and model installation in the tunnel aré.shown
in figures 3a and 3b.

The model is of aluminum construction (with steel RCS components)
~and consists of the following parts: fuselage, canopy, wing, vertical
tail, OMS pods, RCS and body flap. Elevon brackets for 0°, +15° and -20°,
bddﬁ flap deflections of 0°, +13.75° and -14,25°, and a rudder flare.de-
flection of 55° were tested.

RCS operation at four free flight conditions were simulated. Results
of.individual simulations are summarized in table V. Lip angles in table V
were adjusted during the nozzle calibration to match model plume.shape wifh

theoretical pTume shape.

13



The following nomenclature were used to designate model components in the
run schedule and for data reduction:

91 = Big C7 Ep3 F5 Mg N3g Rg V7 Wio7

02 = Blg CT E23 FS M8 N39 R5 VT WlOT

03 = Byg Cp Epg F5 My N3g Rg V7 Wigy

Component

Mg

Mg

Orbiter Components

Definition

near vehicle configuration 3 (139B)
fuselage of the S8V orbiter configu-
ration (VLT0-000139B)

basic vehicle configuration 3 (139)
canopy (VL70-000139}

elevon on near vehicle configuratibn
3 (139B) wing (VLT0-000139)

basic vehicle configuration 3 {139)
body flap (VLT0-000139)

modified OMS-RCS pod for the S8V
configuration 3 (VL70-000139)

modified OMS~-RCS pod for 88V configu-
ration 3A with RCS pods located 51.6
inches (full-scale) aft of nominal
position

modified OMS-RCS pod for SSV configu-
ration 3A with RCS pods located 85.6
inches (full-scale) aft of nominal
position

simulated lower main engine nozzles
{VLTO-0001%0A)

basic vehicle configuration 3 (139)
rudder for vertical tail (VLT0-000139)

14



Component
¢

Wio7

Component

Nyo

N3

Ny,
Nys

N6

Ny7
Nu8

RCB

Definition

basic vehicle configuration 3 vertical
tail (VL70-000139)}

near vehicle configuration 34 (139B)
wing (VL70-000139B)

Nozzles
Definition

twin right side pitch down RCS nozzles
sized to simmlate the forward two
prototype 3A configuration (VLT0-0001LOA)
aft RCS pitch engines at q, = 5 psf and
Me = 26.0 with & wind tunnel Mach number
of 10.3; nozzles canted 30° aft and 20°
outboard

twin left side pitch down RCS nozzles
sized the same as N)»; nozzles canted

12° aft and 20° outboard

twin right side pitch up RCS nozzles
8ized the same as N)o:; nozzles uncanted

same as N)o except for left side of
model

twin right side pitch down RCS nozzles
sized the same az Nh2 except aft RCS
pitch engines at gw = 20 psf and

M, = 28.0; wind tunnel Mach number is
10.3; nozzles canted 12° aft and 20°

outbosrd

same as Nj§ except for left side of model

twin right side piteh up RCS nozzles
sized the same as N)2; nozzles uncanted

15



Component,
NL}Q

N5y

Definition

twin left side pitch down RCS nozzles
sized to simulate the forward two
prototype 3A configuration (VLT0-000140A)
aft pitch engines at Qe = 20 psf and

M, = 7.0 with a wind tunnel Mach number

of 10.3. Nozzles are canted 12° aft and
20° outboard

same as N)jg except for right side of
model

four left side yaw RCS nozzles sized to
gimulate the center four prototype 34
configuration (VLT0-0001L40A) RCS yaw
engines at q, = 20 psf and M_ = 7.0
with & wind tunnel Mach number of 10.3;
nozzles uncanted

twin right hand pitch up RCS nozzles
sized the same as Nhgi nozzles uncanted

same as NLo except nozzles are canted
12° aft and 20° outboard

twin left side yaw RCS nozzles sized to
simulate the forward two prototype 3A
configuration (VLT0-0001L0OA); aft RCS
yaw engines at q, = 5 psf and M, = 29.0
with a wind tunnel Mach number of 10.3;
nozzles uncanted '

16



TEST FACILITY DESCRIPTION

The Mach 10 nozzle of the CFHT is designed to operate at stagnation
pressures of 15 to 150 atmospheres at temperatures up to 1960°R. Air is
preheated electrically by passing it through a multi-tube heater. The _
nozzle has a 31-inch'square test section which incorporates a movable
second minimum. Continuous operation is achieved by passing the air
through a series of compressors. Additional information on this facility
is given in NASA TM X-1130, "Characteristics of Major Active Wind Tunnels

at the Langley Research Center," by William T. Schaefer, Jr.
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DATA REDUCTION

Wing, elevon and body flap surface pressures are in table VI.

Total aerodynamic force and moment data were calculated by LaRC using
standard data reduction methods and were corrected for static tares and
balance deflections.

Center of pressure location was computed in percent of body length
by:

Xep/B = (xcg - CmE/Cn)/xB :

XCQ = Tlocation of reference moment point,
inches aft of model nose

g = body length, inches

wing mean aerodynamic chord, inches

ol
n

Reference dimensions and constants are as follows:

Symbo] Definition Value
brREF span, wing 9.3668 in.
Xcg reference C.G. (X) 8.3870 in.
ch reference C.G. (Z) 4.000 in.
¢ = SReF MAC * wing 4.748 in.
£p reference body length 12.903 in.
SREF area, wing (ref.) 0.2690 ft2

18
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TABLE I

O

TEST 31" CFHT 101

DATE 3 11-2-73

TEST CONDITIONS
REYNOLDSNUMBER DYNAMIC PRESSURE &TAGNATTON TEMPERATURE
MACH NUMBER (per foot) * {psi) {degrees Fahrenheit)
10.3 0.8 x 108 0.693 1350
10.3 1.0 x 106 1.04 1350
BALANCE UTILIZED: _ LRC 0.750 DIA. BALANCE #2019A & B
CAPACITY: ACCURACY: %%EEEE,',E%T
NE 70 1b.
S 25 1b.
AF 15 1b.
PM 70 in. 1b.
M 15 in. 1b.
M 25 in. 1b.

COMMENTS:

e —————

* Based on orbiter length of 107.5 ft.
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TABLE IIT.
MODEL DIMENSIONAL DATA

MODEL COMPONENT : BODY - Roo

GENERAL DESCRIPTION : _Fuselage, Configuration 3. per Rockwell

Lines VL70-800139B.

BOTE:  Tdentd r'a.'l_tn..Bl_-F_e.xce.pi:_tn.nehndy

MODEL SCALE: 0,010

DRAWING NUMBER : _VL70-0001398

DIMENSIONS :

Length - In.

Max Width

Max Depth

Fineness Rati;:

Areo
Max. Cross—Sectional
Planform

Wetted

Base

FULL SCALE  MODEL SCALE
267 .64 2.676
2ul.5 2,445

4,82175 4.82175
3&5,@2 0.03'867
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TABLE ITI. MODEL DIMENSIONAL DATA {Continued)

MODEL COMPONENT :__CANOPY - Cop

GENERAL DESCRIPTION : __3 Configuration per Lines VL70-000139,

MODEL, SCALE: 0,010

DRAWING NUMBER : _VLT0-000139.

DIMENSIONS : FULL SCALE  MODEL SCALE
Length (x,= 133 to X,=670) In. 2370 2. 370
Max Width
Max Depth

Fineness Ru_ﬁo

Area

Mox. Cross—Sectional

Planform

Wetted

Base
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MOCEL COMPONENT:; ~ELEVON - Foq

GENERAL DESCRIPTION: —Lonfiguration 3 per Woe Rockwell Tines

MODEL SCALE: .010

DRAWING NUMBER: VL70-0001308
DIMENSIONS: FULL-SCALE MODEL SCALE
Area - p¢? 205,52 —Q2.02055_
Span (equivalent) . 1. 353, 34 3.533
Inb'd equivalent chord 114,78 1.148
Outb'd equivalent chord 55.00 0.550
Ratio movable surface chord/
total surface chord ‘
At Inb'd equiv. chord 0.208 0.208
At Qutb'd equiv. chord ' 0.400 0.400
Sweep Back Angles, degrees
Leading Edge 0.00 Q.00
Tailing Edge - 10.24 -.10.24
Hingeline . 0.0 : 0.0
e e
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT : __BODY FIAP - Es
GENERAL DESCRIPTION : 3 configuration per Rockwell Lines VIZQ-000139

MODEL SCALE: ©.010

DRAWING NUMBER : _YET70-000139

DIMENSIONS : "FULL SCALE  MODEL SCALE
Lengfh ‘ . &h_?n 0. 8k70
Max Width : 267.6 2.676
Mox Depth

Fineness Ratic

Area

Max. Cross—Sectional

Planform | k2.5 0 |Q. 125
Wetted
Base _38.0958 0.00380958
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~ TABLE TI1. MODEL DIMENSIONAL DATA (Continued).

MODEL COMPONENT :__OMS POD - Mg

GENERAL DESCRIPTION : __Configuration 3

Aft end of OMS pod ont off Por BOS installstion,

See Conveir Model Drawing No. WP-73-108150.

MODEL SCALE: 0.010

DRAWING NUMBER © _v,70-000139

DIMENSIONS : FULL SCALE  MODEL SCALE
Length - In. (OMS Fwd Sta X 327.00 3.27
Xo = 1233.0)
Mox Width- 1a. (@ X, = 1450.0) 108.0 1.080
Max Depth - In. (@ X = 1493.0) 113.0 1.13
Fineness Rutib
Area
Max. Cross—Sectional
Planform
Wetted
Base
 Station of aft end of RCS nozzle block 1560 15.60
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT : OMS POD - Mg

GENERAL DESCRIPTION : _Configuration 3A. Same as Mg but with 51.7

inch (full-scale) extension added between end of pod and RCS block.

See Model Drawing SS—AO1160.

MODEL. SCALE: 0.010

'DRAWING NUMBER : ,_VL70-0001k0A, VL70-000145

DIMENSIONS : FULL SCALE  MODEL SCALE
Length (OMS Fwd Sta X = 1233.0) _378.70 - 3.787
Max Width I?é X, = 1450.0) - In. 108.0 1.080
Max Depth (@ Xy = 1493.0) - In. 113, 1.13
Fineness Ruti§
Area
Max. Cross-Sectional
Planform
Wetted
Bose
Station of aft end of RCS nozzle block 1611.7 16.117
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TABLE II1. -MODEL DIMENSIONAL DATA {Continued)

MODEL COMPONENT: OIS Pod - ‘Mg - i

i

GENERAL DESCRIPTION:  Configuration 3A. Same as Mg but with 85.6 inch

(full-scale) extension added between end of pod apd RCS block. ' See

Model Drawing SS5-A01160.

— E

[DRAWING NUMBER ~_ VL70-000139

DIMENSION: FULL SCALE

MODEL SCALE

- Length (oms Fwd Sta X, = 1233.0) - IN. __37.000

3:27

‘Mox Width (@ X, = 1450.0) - IN. 94.5

0.945

Mox Depth (@ X = 1493.0) - IN. 109.060

'1.090

Fineness Ratio .

AI‘G-O - FT2
“Max Cross—Sectional_

Piunforﬁi *

Wetted

Base

‘ Station of Aft End of RCS Nozzle Block 1645,6

16.456
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: __MPS _NOZZLES = .o

GENERAL DESCRIPTION: __Confisuration 3A MPS Nozzles.

MODEI, SCAIE = ©0.010

DRAWING NO.  VL70-000140A (See fiqures 2d, 2e, 2f)

DIMENSIONS

Mach No.

Length~in.
Ginbal Point £o Exit Flane _'
Throat to Exit Flane é
Diameter_—vin.
it
Thro;.t '
Inlet
Area ~ft2,
Exit
Throst _
Gimbal Point {station) ~in.
Uppe; Nozzle OT USED

Y
7

‘Lower Nozzles
Y
Z

Rull Positicn ~deg.

Upper Nozzle NOT USED
Pitch
Yaw

Lower Nozzies.
Pitch

Yaw
33

FULL SCALE MODEL SCALE
157..04 1.570
9kt .000 _,'o.gho
" 143.00 0.430
48.193 0.00k482
lﬂ:&.g l&,ﬁe
+ _._53.000 + 0530
3}2.7 3.427
',.__m° 10°
" 39—:1 o i



TABLE TII. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: BIUDDER - R-
—5

GENERAL DESCRIPTION:

2A, 3 and 3A configuration per Rockwell Lines

VL70-000095.

—MODEL SCALE: 0,010

DRAWING NUMBER: Y1.70-000]139

DIMENSIONS:

Area

Span {equivalent)

Inb'd equivalent chord
Outb'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

Trailing Edge

Hingeline

Area Moment (Normal to hinge line)

34

FULL-SCALE

206,38
0.0
91.585

MODEL SCALE

—0.0106 .
2.010
0.916
0.508



TABLE IIT.

MODEL DIMENSIONAL DATA {Continued)

MODEL COMPONENT: VERTICAL ~ Vs
GENERAL DESCRIPTION:

Centerline vertical tail, doublewedge airfoil with

rounded leading edge.

NOTE: Same as Vo, but with manipulator housing removed.

MODEL, _SOATLE. 110 L
. '

DRAWING NUMBER:
DIMENS IONS :
TOTAL DATA

Area (Theo) Ft2

Planform
Span (Theo} 1In
Aspect Ratio
Rate of Taper
Taper Ratio
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root (Theo) WP
Tip (Theo) WP
MAC
Fus. Sta, of .25 MAC
W. P, of ,25 MAC
B. L. of ,25 MAC
Airfoil Section
Leading Wedge Angle [Deg
~ Trailing Wedge Angle Deg
‘Leading Edge Radius
Void Area
Blanketed Area

—XLI0-000139

35
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TABLE II1. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: WING'NB

GENERAL DESCRIPTION: Configuration 3A per Rockwell Lines Drawing VLjO-000139B

NOTF; Seme &5 &03' excepk cuff, airfoil, and incidence engle.
ETl, SCALE: 0.010 _
TEST NO. DWG. NO.¥L70-000139B
DIMENSIONS FULL-SCALE MODEL SCALE
TOTAL DATA 2
Area (iheo,) Ft
Planform , . 2600-00 0.2690
Span (Theo In. a3k A8
Aspect Ratio 2065 o065
Rate of Taper 1177 1177
Taper Ratio 0200 0.200
Dihedral Angle, degrees 3500 3500
Incidence Angle, degrees 0,500 0500
Aerodynamic-Twist, degrees + 3,000 + —3.000
Sweep Back Agg'les degrees : . -
Leading Ldge L5000 45,000
Trailing. Edge -_10.2h -30.2h
0.25 Element Line 35.209 35.209
Chords:
ROOt- tTheo; B-PUOUOU M.__h' .—m——‘
Tip, (Theo) B.P. . 1,3E.85 1,
MAC ‘ : : b7l Iy,
. K.P. of .25 MAC 299.20 _2.992
B.L. of .25 MAC . 182.13 1.8213
EXPOSED DATA 2 2
rea - Ft 1752,29 Q.1752
Span, (Theo) In. BPI0O8 720,68 7.2068
Aspect Ratio : 2,058 2,058
'(I;apig Ratio 0.24s] Q.215]
hords
Root BP108 6240
Tip 1.00 % _ | : 131.%5 “1.3785_
. MAC ' ~323.03 _ ~3:9303 __
Fus. S‘{t:a.zgf A%S MAC . 185,30 d..853
W.P. Of .25 M ' ?‘gﬂ 2% Smﬁ A
Afrfoil Section {Rockwell Mod NASA) =
- XXX XG4
Rpot% - i 0.10 0.10
_ Tip _tzr_ - Q.12 Q.12
Data fo{ (21')1 of (2).Sides »
eading Edge Cuff 0.0118
Planform Area — Ft2 m"‘m
Leading Edge Intersects Fus M, L, © Sta 10831 ;3:&:

Leading Edge Intersects Wing @ Sta

36 S ———
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLES - Ny,

GERNERAL DESCRIPTION: _RCS nozzle providing right hand pitch down

control to simulate re-entry.

MODEL SCALE: O©.0l0

DRAWING NO.: S8-A01160-13

DIMENSIONS: MODEI, SCALE
Flight dynamic pressure simulation - PSF 5
Cant sngle - deg.
ATt 0
Outboard 20

Diameter - In.

Ex1t 0.129
Throat 0.0k65
Area - In.2 ,
Exit 0.013069
Throat 0.001638
Area ratio 1-697
No. of Nozzles 2
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TABLE III.  MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLES - Ny3

GERERAI, DESCRIPTION: RCS noz:le providing left hand pitch down control

to simulate re-entry.

MODEL SCALE: 0.010
DRAWING NO.: _SS-AQ1160-15
DIMENSIONS: MODEL SCALE
Flight dynamic pressure simulation - PSF 5
Cant angle - deg.
Aft 12
Outhoard 20

Dlaweter - In.

Exit | 0.129

Throat 0.0465
Area - In.2

Exit 0.013069

Throat 0.001698
Area ratio 7.697

No. of Nozzles 2
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TABLE TII. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - Ny

GENERAL DESCRIPTION: _RCS nozzle providing right hand pitch up comtrol to

simulate re-entry.

MCDEL SCALE: 0.010

DRAWING NO.: SS-A01160-9

DIMENSIONS: MODEL SCALE
‘Flight dynamié pressure simulation - PSF 5
Cant angle - deg.
Aft Q
Cutboard ‘ 0

Dismeter - In.

Exit 0.129

Throsat 0.0465
Area - In.2

Exit 0.013069

Throat . 0.001628
Area ratio 7.697
No. of Rozzles 2
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLES - Nus

GENERAL DESCRIPTION: RCS nozzle providing left hand pitch down control to

simulate re-entry.

MCDEL SCALE: 0.Ql0

DRAWING KO,:  SS-AQL160-1h4

DIMENSIONS: MODEL SCALE
Flight dynamic pressure simulation - PSF 5
Cant angle - deg.
Aft 30
Outboard 20

Diameter - In.

Exit 0.129

Throat 0.0465
Ares - In.2

Exit 0.013069

Throat ___0.001698
Area ratio 1,627 :
Ro..of Nozzles ‘ 2
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - Ni§

GENERAL DESCRIPTION: RCS Nozzle providing right hand pitch down control to

simulate re-entry.

MODEL SCALE: 0.010
DRAWING NO,: S5-~201160-18
DIMENSIORS: MODEL SCALE
Flight dynamic pressure simulation - PSF 20
Cant =zngle - deg.
Aft 12
Outboard _ 20

Diameter - Ia.

Exit . 0.117

Throat 0.0465
Area - In.?

Exit : 0.010751

Throat 0.001698
Area ratio 6.332
No. of Nozzles : 2
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT; NOZZLE - Ny,

GENERAL DESCRIFTION: RCS nozzle providing left hand pitch down control

to simulate re-entry.

MODEL SCALE: 0.010

DRAWING NO.: SS-A01160-17

DIMENSIONS: . MODEL SCALE
Flight dynsmic pressure simulation - PSF 20

Cant angle - deg.

Aft 12
Outboé.rd 20
Diameter - Im.
Exit __ou7
Throat __0.0k65
Area - In.?
Exit 0.010751
Throat _ __0.001698
Area ratio 6.332
No. of Nozzles _ . 2
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - N8

GENERAL DESCRIPTION: RCS nozzle providing right hand pitch up control

to simulate re-entry.

MODEL SCALE: 0.010 -

DRAWING NO.: SS-801l160-10

DIMENSICNS: . MODEL SCALE
| Flight dyﬁa.mic pressure simulation - PSF 20
Cant angle - Deg.

Aft 0

'Outboa.rd , Q

Diameter - In.

Exit 0.117

Throat 0.0465
Area - In.?

Exit 0.010751

Throat 0.001698
Area ratio - 6.332
No. of Nozzles 2
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TABLE IIX. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - Nh9

GENERAL DESCRIPTION: RCS Nozzle providing left hand pitch down control

to simulate return to lasunch site (RTLS)

MODET, SCALE: 0.010

DRAWING NO.: SS-401160-19

DIMENSTONS: MODEL SCALE

Flight dynamic pressure simulation - PSF ‘ 20

Cant Angle - deg.
Aft : 12
Outboard 20

Diameter - In.

Egit 0.141

Throat . 0.0670
Area - In.2

Exit Q.015614

Throat 0.003525
Area ratio L.4k30
No. of Nozzles 2
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - N50

GENERAL DESCRIPTION: RCS nozzle providing right hand pitch down control

. to simulate return to lsunch site {RTLS).

MODEL SCALE: 0.010

DRAWING NO.: 3- -
DIMENSIONS: ' MODEL SCALE
Flight dynamic pressure simulation - PSF 20

Cant angle - deg.
Aft 12
Outboard 20

Diameter - In.

Exit | 0.141
Throat | 0.0670
Area - In.®
Exit ' 0.015614
Throat 0.003523
Area ratio . .430
No. of Nozzles 2
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TABLE ITI. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - NSl

GENERAL DESCRIPTION: RCS Nozzle providing left hand yaw control to

simulate return to launch site (RTLS).

MODEL SCALE: 0.010

DRAWING NO.: S5-A01160-11

DIMENSIONS: MODEL SCALE
Flight dynemic pressure simulation - PSF 20

Cant angle - Deg.
Aft 0
Outboard 0

Diameter - In.

Exit ' 0.141

Throat 0.0670
Ares - In.2

Exit 0.015614

Throat 0.003525
Area ratio b.%430
No. of nozzles b

46



TABLE ITI. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: NOZZLE - Nsp

GENERAL DESCRIPTION: RCS ﬁozzle providing right hand pitch up control

to simulate return to launch site (RTLS).

MODEL SCALE: 0.010

DRAWING NO.: S5-A01160-12

DIMENSIONS: MODEL SCALE
Flight dypamic pressure simulation - PSF 20
Cant angle - deg.
Aft . . 0
Outboard 0

Diameter - In.

Exit 0.141

Throat 0.0670
Area - In.?

Exit 0.015614

Throat o.ooggég
Area ratio 4.430
No. of Nozzles 2
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TABLE III. MODEL DIMENSIONAL DATA (Continued)

MODEL COMPONENT: ROZZLES - Ngp

GENERAL DESCRIPTION: BRCS nozzle providing right hand pitch down control

to simulate re-entry.

MODEL SCALE: 0.010

DRAWING NO.:  S5S-A01160-16

DIMERSIONS: MODEL SCALE
Flight dynsmic pressure simulation - PSF 5
Cant angle - deg.
Aft 120
Outboard 20°

Diameter - In.

Exit 0.129

Throat ' 0.0k6
Area - In.2

Exit 0.01 3069

Throat : 0.001528
Area ratio : 7.697

t

No. of Nozzles ' 2
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‘TABLE ITI. MODEL DIMENSIONAL DATA {Concluded)

MODEL COMFONENT: NOZZLES - Ng

GENERAL DESCRIPTION: RCS nozzle providing left hand yaw control to

simulate re~entry.

MODEL SCALE: 0.010

DRAWING NO.: 3S-201160-8

DIMENSIONS: ' MODEL SCALE
Flight dymemic pressure simulation - PSF ' 5
Cant angle - deg. a
Aft ‘ 0
Outboard 0

Diameter - In.

Exit . 0.129

Throat 0.0U65
Area - In.?

Bxit 0.013069

Throat 0.001698
Area Ratio - : 7.697
No. of Nozzles B ' 2
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TABLE IV.

NOZZLE GECMETRY

B THROAT EXIT
BOZZLE |DASH|NO. OF | DIA. ARE% DIA. ARFA AREA
¥o. |w. |NozzZLEs| (IM.) | (IN.€) (18.) | () | RarIO NOTES
no |[-16| 2 |.ou65 | .000698 | .129 | .01369 | 7.697 | R/E PITCH DOWN. SIM. RE-ERTRY qo= 5 PSP
+ A A * CANTED 12° APT & 20° OUTBOARD
N6L [-8)| 2 j L/E YAV KOZZLE. SIM. RE-ENTRY q = 5 PSP
W2 [-13| 2 y R/H PITCH DOWN. SIM. RE-ENTRY q= 5 PSF
' CANTED 33° AFT & 20° QUTBOARD
M3 [-15( 2 L/B PITCH DOWN. SIM. RE-ENTRY q = 5 PSF
CANTED 12° AFT & 20° QUTBOARD
Wt f-9]| 2 * | R/H PITCH UP. SIM. RE-ENTRY q_ = 5 PSF
[y ]
S mis |- | 2 * Y Y Y 1/8 PITCH DOWN. SIM. RE-ENTRY q_= 5 PSF
CANTED 50° AFT & 20° OUTROARD
mi6 [-18] 2 0465 | .001698 | .117 | .0d0751 | 6.332 | R/H FITCH DOWN. SIM. RE-ENTRY q_,= 20 PSF
. CANTED 12° AFT & 20° OUTBOARD
W7 |-17 | 2 L/B PITCH DOWN. SIM. RE-ENTRY q. = 20 PSF
CANTED 12° AFT & 20° OUTBOARD
w8 |-10] 2 R/R PITCH UP. SIM. RE-ENTRY q_ = 20 PSF
Ri9 | -19 2 0670 .003525 bl 015614 4.430 L/H PITCE DOWN. SIM. RTLS g = 20 PSF
CANTED 120 AFT & 20° OUTBOARD
¥50 | -20 2 R/HE PITCH DOWN. SAME AS Nig
52 |[-12 | 2 R/H PITCH UP. SIM. RILS q = 20 PSF
E51 [-11| & L/R YAW NOZZLE. SIM. RTLS q = 20 PSF

NOTE: See figuré 2g for nozale configurations and

figures 2h through 2t for nozzle calibration
results.



TABLE V. RCS SIMULATION TAELES

a. q, = 5 PSF Entry Trajectory Point Simulation

A. Free Stream Conditions Free Flight " Wind Tunnel
Dynamic pressure Qe 5 PSF 100 PSF
Mach number M. 29.5 10.3

*Reynolds number Re,, 0.16 x 106 0.8 x 106
Altitude h 280,000 ft -—

B. RCS Jet Characteristics Prototype Model
Chamber pressure Pe 150 psia 732.7 psia
Chamber temp. Tc b450°R 520 °R
Average specific heat ¥ 1.232 1.4
Expansion ratio - £ 20 8.169
Nozzle 1ip angle Op 9° 2 40° 2
Exit Area Ae 72.382 in 0.013 in
Exit Mach no. Mj 3.93 3.7
Exit pressure Pj 0.643 psia . 7.256 psia
Mass flow rate mj 3.287 1b/sec 0.0272 1bm/sec
Momentum myU; 903.46 1bs. 1.8 1bs.
Thrust - TH 950 1bs. 1.9 1bs.

€. Jet to Free Stream 5 Full Scale
Parameters (Spef = 1 ft©) Free Flight Simulation
Thrust ratio TH 190 190 (Matched)

QeSyef
li.’-
Mass flow ratio 270 193.5
r 9.V Sref |
fell s
Momentum ratio A LA I 180 180 (Matched}
QwSpef '
P.
Pressure ratio —51— 11480 750
Plume shape Boundary & (Matched)

impact station

* Reynolds number based on orbiter length L., = 107.5 ft.
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TABLE V.

{(Continued)

b. q_ = 10 PSF Entry Trajectory Point Simulation

A. Free Stream Conditions Free Flight Wind Tunnel
Dynamic pressure 9% 10 PSF 150 PSF E
' Mach number Moo 29.4 10.3 1
*Reynolds no. Re,, 0.32 x 106 1 x 106 |
; Altitude h 267,300 ft. - - - %
; B. RCS Jet Characteristics Prototype Model
E Chamber pressure Pc 150 psia. 555 psia.
’ Chamber Temp. Te 5450°R 520 °R
Average specific heat ¥ 1.232 1.4 !
Expansion ratio € 20 6.79 i
Nozzle 1ip angle p 9° 42°
Exit area he 72.382 0.0108 in.’
Exit Mach no. M 3.93 3.5
Exit pressure P5 0.643 psia 7.276 psia
| Mass flow rate mj 3.287 1bm/sec. 0.0206 1bm/sec.
i Momentum 55 903.46 1bF 1.348 1bF
Thrust TH 950 1bF 1.426 1bF
€. Jet to Free Stream 5 Full Scale
Parameters (Sp.qf = 1 ft°) Free Flight Simulation
Thrust ratio _JIH 95 95 (Matched)
9 Sref
_ . Mass flow ratio & __ 134.5 97.7
P”V“Sref
. e
Momentum ratio -%%élf 90 90 (Matched)
Qopef
. . Pj
Pressure ratio - - 5675 519.7

Plume shape

* Reynolds number based on orbiter length Lorp., = 107.5 ft,
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TABLE V,

{Continued)

¢. q, = 20 PSF Entry Trajectory Point Simulation

A. Free Stream Conditions Free Flight Wind Tunnel
Dynamic pressure (R 20 PSF 150 PSF
Mach number M, 28 10.3

*Reynolds number Re_ 0.63 x 10° 1 x 10°
Altitude h 253,000 ft ---

B. RCS Jet Characteristics Prototype Model
Chamber pressure Pe 150 psia 277.4 psia
Chamber temp. Te 5450 °R 520 °R
Average specific heat ¥ 1.232 1.4
Expansion ratio £ 20 6.79
Nozzle 1ip angle op 9° 42°
Exit area Ao 72.382 in? 0.0108 in?
Exit Mach no. Mj 3.93 3.5
Exit pressure Pj 0.643 psia 3.636 psia
Mass flow rate ﬁﬁ 3.287 1bm/sec. 0.0103 1bm/sec.
Momentum ijj 903.46 1bs. 0.673 1bs.
Thrust TH 950 1bs. 0.712 1bs.

C. Jet to Free Stream 5 Full Scale
Parameters (Spaf = 1 ft°) Free Flight Simulation
Thrust ratio e 47.5 47.5 (Matched)

Qe pef
Mass fl i 64.96 48.8
ass flow ratio — . .
GuVmoref
sl _
Momentum ratio -—%%J—- 45 45 (Matched)
Qe ref
. Pj
Pressure ratio 5 2550 260
Plume shape Boundary & (Matched)

impact station

* Reynolds number based on orbiter length L, = 107.5 ft.
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TABLE V. (Concluded)
d. q, = 20 PSF RTLS Abort Separation Point Simulation

A. Free Stream Conditions Free Flight Wind Tunnel
Dynamic pressure Oeo 20 PSF 150 PSF
Mach number M 7 10.3

*Reynolds no. Rea 1.23 x 106 1 x 106
Altitude h 200,000 ft e

B. RCS Jet Characteristics Prototype Model
Chamber pressure Pc 150 psia 140 psia
Chamber temp. Te 5450 °R 520 °R
Average specific heat vy 1.232 1.4
Expansion ratio 3 20 4.792
Nozzle lip angle p 9° 40°
Exit area Ae 72.382 in 0.01567 in?
Exit Mach no. Mj 3.93 3.13
Exit pressure Pj 0.643 psia 3.136 psia
Mass flow rate mj 3.287 1bm/sec. 0.01067 1bm/sec.
Momentum m;U; 903.46 1bF 0.675 1bs.
Thrust TH 950 1bF 0.7239 1bs.

C. Jet to Free Stream 2 Full Scale
Parameters (Spof = 1 ft ) Free Flight Simulation
Thrust ratio TH 47.5 47.5 (Matched)

JuSref
Mass flow ratio m 26.4 50.6
' P¥uSref
Momentum ratio _@191_ 45.7 45 (Matched)
Gooref
Pressure ratio _;_1_ 224 224 (Matched)

Plume shape

(Roughly matched)

*Reynolds number based on orbiter length Lopp, = 107.5 ft.
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Notes:
¢ N Cm ;W

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

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

of gravity
c
C ) “f z
- -‘&
C L= 7~
m -
C ' e Of
Y — Yq /
W/
C x .H’E .\\
l // D,w ’ z z
W -3

Figure 1. Axis Systems
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ELE\FO!S-;Ees

REFERENCE DIMENSIONS
AREA S, = 2690 FT°
MAC C = U74.8 1m.
C.G. X = 838.70 IN.

Z = IN.
SPAN b, - 936.68 IN.
LENSTH | Ly = 1250.3 1IN.

%1 = BgGFs¥e3g¥rRs 07723 |
%2 = BigtrPsMg¥39¥rRsMo7E23
0 3 = BgCrFsiolagViRs o723

ad.

Configuration Diagram

Figure 2. Model Sketches
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K.5. 15.020

M.S. 15.60
|-H.S. 1601156 . - .
M.S. 16.117 , :
/—wmza FINAL CONFIG (.856" THICK)
/-NOZZLE
. ¥.L. 5,100
T I - .
>E f,,‘,T 7 W.l. 4.725
A -1 — -
! i . B
i ! B _ W.L. kom
[ I
i I
@ )
L4____J
WL 3427

NOZZLE AFT LOCATION CONF. _ADAPTER

_ @ M.5. 15.600 Mg  ORIGINAL CCNFIG,
H.S. 16.130 (B M. 26,037 Mg 517" THICK
: M.8. 16.456 +856" THICK
M.S. 15.283 O ®.
M.8. 14.682

b.  RCS Plenum Nozzie Block and Spacer Installation

Figure 2. Continued
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ADAPTER

— ———
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B Ak I X
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t— ‘\\__{—+ P ™ W.L. 4,00
l! l‘ \\\\- ,//f 1
' --""—--JII \‘i /> ~ ” L-"""'-m—.
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I e e T ] LY s e Tt

C.  Adapter Plate-OMS Pods Mg and Mg

Figure 2. Continued
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d. Orbiter Main Engine Installation--Top View

Figure 2.

Continued
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e. Orbiter Main Engine Installation--Side View

Figure 2, Continued
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Figure 2. Continued
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g. Nozzle Configurations

Figure 2. Continued
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M.S. 11.180
MOMENT | :

69 1/2-20

. '3920 m- DnOA
_".7m m- m - 1. n.

- DIA. - 2.35 > . 1/16 x .0k0 P x 15 LG
T 17730 || /8 / CLR. DR. FOR §2 SCREW
+ X .

45° 10 C (2 PLACES)

- |
I | N T@ ,
//,i; i i ! y ! |— .20
_/-q—-_.s:p {065 nm.mws Al 1.100
1/8" MODEL - 2.000 —— (B) ‘4" LoNG
DOVEL
- 650 >
. A 5.650
BALANCE NO. 2019 P
B =TO IE LD.
@ pavance (1c) NONE { = 15 IN LD,
(® . COOLING SHIELD  DRAWING NO. LC-919178 ; - gg II.: Ls. -

@ COOLING TUBE RING DRAWING MO. LA-919195

BALANCE 2018, 2019, 2020, & 2021
OUTLIME & ASSEMELY

u. LRC 0.750-inch Balance No. 2019 .

Figure 2. Continued
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X (I8 #.5.) Y {IN M.5.) COMMENTS

NO.
1 8.7 1.4 TOP SIDE OF WIRG

2 14,24 1.k0

3. 12,36 1.40

4 1541 3.15

5 12,29 2.00

€ 12.02 3.1% TOP SIDE OF WING .

T 12.56 1.40 . UNDER SIDE OF WING

8 12,29 2.00 UNDER SIDE OF WING

9 13.33 0 TOP: SIDE OF BODY FLAP
10 13.33 Q.55

11 13.33 1.10
12 13.33 1.10 UNDER SIDE OF BODY FLAP

v. Wing/Body Flap Pressure Tap Locations

Figure 2,

78
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.093. DIA BALANCE COOLANT TUBES
ATTACHED TO BOTH SIDES OF STING

+T50 TIA.

1.7&5 DIA.

o 1.15 -, 88 Ita-1,00—nta-1,00 =
/\/, 11.25 >

w. Stings No. 15 and 16 (CFHT)--Side View
Figure 2. Continued '
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a. General Installation

Figure 3.

Model Photographs
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b.

OMS Nozzle Assembly Installation

Figure 3. Concluded
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NI ION INVIE 5Vd ONIGIDHId

(BODOY AXIS)

YAWING MOMENT COEFFICIENT, CYN

OATA SET SYMBO. CONFIGURATION DESCRIPTION PC~RCS ELEVON BOFLAP ¥.T7.Q REFERENCE INFORMATION
[ AQID4F ) B DA-85 CFHTIO! MODEL 32-0 01 NS RCS DFF LO00  15.000 13,750 100.000 SREF 2650 .0000 SQ.FT
(AQTION) OA-85 CFHTION MODEL 32-0 DING] YAY 860.000 15.000 13.750 100.000 LREF 474.8100 IN,
BREF 935.66800 IN.
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(AIMACH

10.30
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PAGE
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS  ELEVON BOFLAP  ¥,T.Q REFERENCE INFORMATION

A ] OA-85 CFHTIOL MODEL 32-0 01 RCS OFF .000 13.750 100.000 SREF 2680.0000 SQ.FT.
Ehgg?? 8 CA-85 (FHT101 MOOEL 32-0 mmm PITCH DOWN 770.000 13 100.000 %Eg g;g.moo }:‘1.
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YMRP L0000 [N, YO
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP  W,T.0Q REFERENCE [NFORMATION
[ AQID4F ) B 0A-85 CFHTIO! MDOEL 32-0 0] NG RCS OFF 000  15.000 13.750 100.000 SREF 2690.0000 SQ.FT,
(AQLIZ2M) 0A-85 CFHTIO0Ll MODEL 32-0 OIN43N44 ROLL 764.000 15,000 13.750 100.000 LREF 474 8100 1IN,
BREF 936.6800 IN.
XMRP 1076.7000 IN, X0
YMRP L0020 IN. YO
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FIG 6 ENTRY TRAJECTORY Q@ = 5 PSF SIMULATIUN (ROLL) 0IN43N44  ELEVON = 15
(AJMACH = 10.30 | PAGE 3



{BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL
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PITCHING MOMENT COEFFICIENT. CLM
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DATA SET SYMBOL CONFIGURATION DESCRIPTION PC-RCS ELEVON BDFLAP ¥.T.0Q REFERENCE INFUFMATIDN
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CAQIL4N] OA-B5 CFHTIO] MODEL 32-0 Din4d PITCH UP 775.000 000 000 100.000 LREF . 474 .8100 IN.
B8REF 935 .6800 IN.
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP v.T.Q

REFERENCE INFORMATION

{AQIOSF ) ﬂ OA-85 CFHTID! MODEL 32-0 0] N43 Ni4 RCS OFF 000 000 L0000 100,000 SREF 2690.0000 SO.FT
[AGI1SN]) _ OA-85 CFHTIOT MADEL 32-0 DIN43NSO PITCH DOWN 771.000 000 000 100,000 LREF 474 .8100 IN.
BREF 936.6800 IN,
XMRP 1076.7000 IN., X0
YMRP Raalsel IN. YO
ZMRP 00.0000 IN. 20
SCALE 0100
.OB L§ 1 r L) 1 1 T ¥ T ! ‘! T | ] : L) L] T T L) 13 I : ! ! ] T ! ! ! ] ! ! : B
C o ekl R R
S - = TS s
.07 o . . . N . ﬁ"‘--..'\ s A
.06 f . I A5
. ST
05 T 31
r ~
.04 T -
.03 § .
.02 t —
: 3
.01 f .
.00 T -
--01 : . . N :
b A M~ . . . —
0 o O ; s RN IR B :
[ B 57“T~$\\&1: : :
-.03 . . . . i B
[ <o : \ .
-.04 : .
_-0514l L 1 161 i3 L 18] A 1 Ul 'l 1 2] L 1 24! i1 126l i L Bl L 1 0‘ 2l ‘l 4] 1 ‘3‘
ANGLE OF ATTACK., ALPHA. DEGREES

FIG 3 ENTRY TRAJECTORY @ = 5 PSF SIMULATION (PITCH-DOWN] GIN43NSO
(AJMACH = 10.30

ELEVON =

PAGE

6

0



- PITCHING MOMENT COEFFICIENT, CLM

v.T.0 REFERENCE [NFORMATION

100.000 SREF 2620.0000 SG.FT,
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(BODY AXIS)

ROLLING MOMENT CGEFFICIENT. CBL

SYMSOL  CONFIGURATION mlﬁlm PC-RCS ELEVON BOFLAP  ¥,T.Q ~ REFERENCE INFORMATION

T
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP  V.T.Q REFERENCE INFORMATION

( AQI06F ) 8 DA-85 CFHTIOI MODEL 32-0 01 N43 NSD RCS OFF 000 -20.000 -14.250 100,000 SREF . SQ.FT,
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PITCHING MOMENT COEFFICIENT. CLM

SET SYMBOL.  CON IGURATION DESCRIPTION PC-RCS ELEVON BOFLAP  v.T.0 REFERENCE INFORMATION
OBF ) QA-85 CFHTIO0! MODEL 32-0 Ol N43 NGO RCS OFF 000 -20.000 -14.250 ]00.000 SREF  2690.0000 SO.FT.
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PITCHING MOMENT COEFFICIENT. CLM

REFERENCE INFORMATION

v.T.Q
00,000 SREF 2820.0000 SO FT,
00,000 LREF - gg.ewo IN.

WP I07B.7000 N X0

SYMBOL. CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP

T
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S

T SYMBOL  CONF IGURATION DESCRIPTION ) PC-RCS ELEVON BOFLAP  V,T.0 REFERENCE INFORMATION

10! MCOEL 32-0 01 N43 NSO oFF . 000 -20.000 -14.250 180.000 SREF  2890,0000 | SG.FT,
% 8 %:% g:nTigI MODEL 32-D D3N4S PITOH &:SUN 784 000 -20.000 -14.250 100.000 %F 474.8100 N,

936 .6800
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PITCHING MOMENT COEFFICIENT, CLM

« 7.0 REFERENCE INFORMATION
2690.0000 SG.FT.
000 LREF 474 .8100 IN,
F 836.6800 N,
XMRP 1076.7000 IN. X0
YMRP L0000 IN. YD
2MRP 400.0000  IN. Z0
SCALE »0100

CONF [GLRATION DESCRIPTION PC-RCS ELEVON BOFLAP
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EVON  BOF
oog 13,
000 13,

PATA SET SYMBOL CONF IGURATION DESCRIPTION PC-RCS
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{AQIIOF ] DA-B83 CFHTIO01 MODEL 32-0 02 N43 NED RCS OFF L0015,
CAQI44N ) B 0A-83 CFHTIO! MODEL 32-0 O3N43NS0 PITCH DOWN 768.000 1S,

v.7.Q REFERENCE INFORMATION
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PITCHING MOMENT COEFFICIENT., CLM

DATA SET SYMBOL. CONFIGURATION DESCRIPTION . PC-RCS ELEVON BOFLAP  V.T.D REFERENCE 1NFORMAT ION
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CART4ON) CA-85 CFHTIQ] MODEL 32-0 OIN43N60 PITCH DOWN 767.000 15.000 - LREF 474.8100 IN,
BREF = 935.6800
AMRP 1076.7000 " IN. X0
MRP ‘ .0000

h{
IMRP 400.0000 IN. 20
SCALE .0100

”010

-.12

LI 71 1T | I S} I L LN S | L B } L L L y i LR L

P . I . . e « s s s .

. . e e P P . . PR . A s s -

= 5 PO .o P M H A . s s s o

086 T— ; — 0 : : — — —

E . T « s . . . P . . . e .

o ---\-N..‘ . L PR v e -

. . S . . .. « .

E . . . Y- . . -.
—

- P ] e . v PR o . PR PR

- LI e » e o . . r P = s PR e 2 s =

- P F I [ . PO P N e . s d

- P . [N . . . [ « s P P

04 T — " : ; PR PR PO DR

- PN . P . . P P I PR

- PR . N P . e e N P P -

- N . « . . . e . . A e o R

- e . MR v ..‘\‘... - P a2 s

- PR . PR . P ] - v e o

= P I M H T i . . -

- PR . . . P . . e . . . . e P

- o« & s . . R . P « . L T 1 . L « e ca -

= s . P . . . P % P PO

k. B . . N . . . . e .. s e -

- . . . . . . . [N . . . s . R

e . . . . . . . P . . -

= . N PR N M H H PN . P Ty 3

o . . - . . s . . e e . . P " e + o -

O e - " — — . =

L. - . . . [ « e s e e . PO . s -

L .« . . . [ PR . e PR . e P PO . . -

£ - - : . . % . PR M ¢ a oa PO N PR e s o

. . . . . o . . . . ooaoa R N vooa o PR + a2 e -

E . . . . . PO P . aoa P PO - e . PR -

- - s . . . . s . . . e . s . PO PR . s e o s e -

- PN - - « e [ « v P s e . e « e . e 1 o

. - PO . v . .. " A s + v . L 2 s = e a e oa -

- P . . A e P PR P P e s . P

- - . . . . P P P - N PR

- . . . B R s . . . on o MR [ . . . v - -

= - . . + e . P . P CRR P v . -« T3

- . . . [ - PR . e . e . e s . . PR

[ . . . A v s « . PR " e s IR N .. v . -

-004- T . . . . v - . . . . . N . .« . - . . . =

- PR . . « s s PR PR . e e . e . PO N PR -

- - . . - e s P v . e x . e e s e . « . . e .

IR RN N I IR IR I B Pl i Poro g

. . . « s P 'R . s “ e . e . T |

o H . . e P o FE- PR - -0 13

B . . e - PO « 4 .. . e o

.."*‘-.‘.L. s s - T P P P . s . e o«

-.06 p— S I pa— I —

« . . . - P PR P I - e . o PO

H M P PR [ P F P

. [ [} . . P e s [ .. . s e

T —— - PO — — PE— PR —

. + a a PEEN . PO C e e P P L

. . « . . . « s e « e . e . + o+« o

« . . . « e P e . . ve

-.08 R — — are—

P P P e . e . . e 4 . o

P e .. oo . + + . 3

PO PR = . [ PR P

I . . . ey . s v o e -

- x Py x4 + . LS

PR [ ¢ a4 . P - e e o

N H . PO « o« o+ 3

. s s . . . PEE———

e« = s . . . . = e . o

S s HE- T e

PN . R . .

. PR P

PR . P . . o

. . - e -

Pooa e . . PR

. e . B > =

P B o

» a s = e e

.lh LA AR AR DA RABEIRRASSLERRINEABRARAN)

i L llsl 1 llsl 1 1201 1 |22| 1 1241 ] I_%GI 1 l28I 1 1301 1 132| i 134! 1 1
ANGLE OF ATTACK. ALPHA. DEGREES

FIG 19 ENTRY TRAJECTORY O = 5 PSF SIMULATION (PITCH-DOWN) OIN43N6O  ELEVON = 15
(AJMACH = 10.30 PAGE 18

L)
oy

1



T SYMBOL CONFIGURATION DESCRIPTION ' PC-RCS ELEVON BIFLAP V.T.Q REFERENCE INFORMATION
{ AQI05F ¥ B OA-85 CFHTIO! MODEL 32-0 D1 N43 N44 RCS OFF .000 000 000 100.000 SREF 2690.0000 SQ.FT.
(A2 ) 0A-B5 CFHTID] MODEL 32-0 OINA2NAS PITCH DOWN 777.000 000 000 100.000 LREF 474.8100 IN,
BREF 936.6800 N,
XMRP 1076.7000 IN. XO
YMRP QC00

2MRP 400.0000 IN. Z0
SCALE .0100
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PITCHING MOMENT COEFFICIENT, CLM

-G-..p DN RN AN
.

-
e s v e ] 0w
-

p LS LA RARERALREEE BEE R} LA BB RAR RS ERARID LR RERRE BEREERERRE RN E i TTIYTTRTTIITEYTIY Y IY

L i% i I B B RN F RS R R
8 0 77 74 7% 78 30 ep, 34
ANGLE OF ATTACK» ALPHA.» DEGREES

F16 20 ENTRY TRAJECTORY @ = 5 PSF SIMULATION (PITCH-DOWN) OIN42N4S  ELEVON = O
(AJMACH = 10.30 . . PAGE 17

_ .
o
i
LN
o)



PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL  CONFIGLRATION DESCRIPTION PC-RCS ELEVON BIOFLAP V.T.0 REFERENCE [NFORMAT IONM
[ AQIQSF ) B 0A-85 CFHTI0] MODEL 32-0 01 NA3 N44 RCS OFF -000 000 «000 100,000 '
(AGI49N) DA-BS CFHTIOL MDOEL 32-0 (2842N45 PITCH DOWN 777.000 -000 .000 100.00C
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL  CON IGURATION DESCRIPTION . PC-RCS ELEVON BOFLAP

¥.T.
{ AGIOSF ] B 0A-85 CFHTIOL MODEL 32-0 01 N43 N4 RCS OFF .000 000 000 100.000 SREF 2690.0000 SO.FT.
(AQI48N ] 0A-B5 CFHTIQ] MODEL 32-0 uzmm PITCH DOwN 771.000 000 000 100,000 .
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7.0 REFERENCE INFORMATION
SREF 2690.0000 SQ.FT,
LREF 474.8100 IN.
8REF 936.6800 [N.
XmRP 1076.7000 IN, X0
YMRP 0000 IN, YO

ZvRP 400.0000 IN. Z0
SCALE .0100

Ty T rrTrr I

DATA SET SYMEOL WIMATIN DESCRIPTION PC-RCS ELEVON BOFLAP

v
- LAQIOSF ) 8 CA-B5 CFHTIO] MODEL 32-0 01 N4J N44 RCS OFF .000 .00 000 100
CAQI4A7N]) OA-85 CFHTIO0!l MODEL 32-D O3N43NGD PITCH DOWN 767.000 000 .000 100
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PITCHING MOMENT COEFFICIENT, CLM

ADA,TA SET SYMBOL CONVFIGURATION DESCRIPTION . PC-RCS  ELEVON BOFLAP V.T.0 REFERENCE [NFORMAT ION
{ AQIOSF 3 B QA-85 MOCEL 32-0 O1 000 15.000 13,750 1S0.000 SREF 2690.,0000
g’g.alm IN.

CFHTIO) NAE N4A7 RCS OFF . .
{AQIITN) QA-85 CFHTI01 MROEL 32-0 OINABNAT PITCH DOWN 621.000 15,000 13.750 150.000 %F
XMRP 1076.7000  IN. XO
YMRp 0000 .
ZMRP 400.0000 IN. 20
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMACL
AGI0SF )
AQI

8

40N

CONF IGURAT ION DESCRIPTION

CA-85 CFHTI0] MODEL 32-0 RCS OFF
0A-85 CFHTIO! MCDEL 32-0 OIN4BNAT PITCH DOWN
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PC-RCS

000
621.000

EL

EVON
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1

REFERENCE INFORMATION
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xR
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ZFRP
SCALE

2650 ,0000
474 .8100
8935.6800

1076.7000

0000

00.0000
.0100

SQ.FT.

IN. X0
IN., YO
IN. ZO

L] 045

v

-

T

7 17177

.040

033

.030

0235

.020

dadaditeddaaialapsudjoanfqany

.015

.010

0035

(NS FUNNE NN

.000

.005

.010

015

.020

.025

.030

035

.040

.045

.L LARRE RERRAAAARRREAARA LR R MR REEEAEAEERRARE] LARAN RRAREL LA ARE LA A RERALERARERRREE] TITIRTITT AT TIOY Y

.050 ;

0 2
ANGLE OF ATTACK,

ALPHA.

DEGREES

30

FIG 25 ENTRY TRAJECTORY Q =10 PSF SIMULATION (PITCH-DOWN) O1N46N47

(AJMACH

10,33

PAGE

Pl
R 3
RS BRI I E
B : : R R T 3
- SR - st 2o 3
> . ] . . B I M . 3
BB P el I I R
o o N Do oo Dol ]
— T P —T T
: ?\?\ij: : Do Do 3
T :?\i\ Dol Do E
R G Tl ]
R ﬁ\g\i Do 3
: i :\N<\f: b
: [ S by
EESEELEESEEEEEE SREE NS SR L piii] e

18 18 24 [ 28 32

ELEVON =

(5
ay

0

22



(BBDY AXIS)

DATA SET SYMOOL CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP V.T.0 REFERENCE INFORMATION

] 0A-85 CFHTI01 MODEL 32-0 01 N45 N47 RCS OFF 000 1S,
g%%l B OA-83 CFHTIOL MODEL 32-0 OINATNAB ~ ROLL 602.000 15

ROLLING MOMENT COEFFICIENT, CBL
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

TA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP ¥.T.0 REFERENCE INFORMATION -
A CA-85 CFHTIO! MODEL. 32-0 O] NAE N47 RCS OFF -000 .00Q 000 150,000 SO.FT.
G}%} 8 OA-85 CFHTIQ] MODEL 32-0 QIMA7TNAB ROLL 602,000 000 .00C 150.000 IN,

BREF 6800 IN.
XMRP 1076.7000  IN. X0
YMRP 0000

IN, YO
g 2 ad 400.,0000 N, 20
SCALE o100
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP W¥.T.D REFERENCE INFORMATION

T AGIOTF ) 8 QA-85 CFHTIO1 MODEL 32-0 01 MB RCS OFF 000 -20 2550, 0000
T LARI4AIND OA-8S CFHTIOL MODEL 32-0 01N45N4? PthH DOWN 621.000 -20. LREF 474.8100 IN,
XRP  1076.7000 IN. X0
o000 YD

400.0000 IN. 20
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

DATA SET SYMBOL  CONFIGURATIEN QESCRIPTION PC-RCS  ELEVON BOFLAP v.T7.0 REFERENCE INFORMATION

£ ADIO7F ) OA-85 CFHTIO! MODEL 32-0 0! N6 NA7  RCS OFF 000 -20.000 -14. . 2690.0000
LAGIE2N) 8 OA-B5 CFHTI0I MODEL 32-D DINATNAB = ROLL 602.000 -20.000 -14.230 129000 Loer 4000 T
f  936.6800 IN.
XMRP  1076.7000 IN. X0
0000 [ND Y3
400.0000 iN. 20
SCALE .0100
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DATA SET SYMBOL CONFIGURATION DESCRIPTION : PC-RCS ELEVON BOFLAP v.T.Q0 REFEREMCE INFORMAT ION
{ ADIO7F ) OA-85 CFHTID! MODEL 32-0 O] NAG N4 RCS OFF 000 -20.000 -14.250 150.000 SREF 2690,0000 SO.FT.
(AQI2aN] OA-85 CFHTIOl MOOEL 32-0 OlNim{? PITU-I OCwN 3!1.000 -20,000 -14.250 150.000 LREF 474.8100 IN,

: BREF 936.5800 IN.
XMRP 1076.7000 [N, XO -
Re 0000 IN, YD
M 400.0000  IN. 20
SCALE L0100
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SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP  v.T.0 REFERENCE INFORMATION

T
g7F ] OA-85 CFHTI01 MOCEL 32-0 D)1 NG N47 RCS OFF 000 -20, 26800000
] 8 CA-85 CFHTIO! MOCEL 32-0 O2M4EN4T PITCH DOWN 311.000 -20. LREF 474,6100
BREF €36.6800

X@ 1076.7000 [N, XD

0000 .

i ad 40C.0000 IN, 20
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PITCHING MOMENT COEFFICIENT. CLM
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP V.T.0 REFERENCE INFORMATION

{ AQIO7F ) B 0A-85 CFHTID] MODEL 32-0 01 N46 N47 RCS OFF 000 -20.000 -14,250 150.000 SREF 2690, .
tAQ] CA-85 CFHTIO1 MCREL 32-0 O3N4EN47 PITOH DOWN 311,000 -20.000 -14.250 150,000 IB-IFQEEF &.moo IN.

XMP  1076.7000 N, XD
YHMRP .

2P 400,
SCALE 0100
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP

v.7.0 REFERENCE INFORMATION
(AQIO7F ) 8 0A-BS CFHTIO! MCDEL 32-0 D1 N4B NA7 RCS OFF 000 -20.000 ~ 2.% }%

000 SREF 2620,0000 SGL.FT.
[AQI2SN) CA-85 CFHTIO] MODEL 32-0 QIM48 PITCH UP 02.000 ~20.000 ~-14. 000 . LREF 474.8100 IN.
BREF 936.6800 IN.
XMRP 1076.7000 IN. XD
YMRP 0000 IN. YD
ZVRP 400.0000 IN. 20
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(BODY AXIS)

DATA SET SYMBCL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP

(AQIO7F ) 8 OA-83 CFHTIOL MODEL 32-0 01 N46 N4 RCS OFF 000
{AQ124N) 0A-85 CFHTIQ1 MODEL 32-D DIMNB Rﬂ. 02.000 -20.
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PITCHING MOMENT COEFFICIENT. CLM

SYMBOL CONFIGLRATION DESCRIPTION PC-RCS ELEVON BOFLAP

SET
(AQIQEF ) 8 CA-B35 CFHTIO] MODEL 32-0 01 N46 NA7Z RCS OFF .000
(AQl2EN]) QA-85 CFHTIO! MODEL 32-0 O1NAGN4A7 PITCH DOWN 311.000

.000 SREF 0000

L0000 LREF 474.8100

935.5800

XMRP  1076.7000 IN. X0
-0000.

IM®_ 400.0000 IN. 20

SCALE 0100

1 1) L v T ¥ ¥ 1 T T T T
v . . . . . H . . +

.020

-

-
. emd
-
-t
-l
-t

)

.015

010

.0035

.000

-.005

LA L L 1L il o0 1ii 0 lideba Al Rlyii

]
"y

-.010

TIT11 LB TTVY LRI ] TrYTTY TTT 1Y Trrry

--015

@
I

-.020

-.025

-.030

- -035

-.040

-.045

Ty LI IR B | Trry LB LER L] TTITTY TTrT

se s s} 2a = . . e PO SRR
P ss v a ] s wu PR PRCEPII IO e - .
e . CACEEES B PR seet v e e oee - . » .
s s s PR B .. s+ an st sl oan . . - ..

LiJ i AT TN NN L1 s 413k

_'0501 HE ;18; i ;18: 1 120'1 H ;22: i 1?4: F SI 1 ;ﬁai i ;301 HER 21 HE 41 1 3
ANGLE OF ATTACK., ALPHA, DEGREES
FIG 35 ENTRY TRAJECTORY @ =20 PSF SIMULATION (PITCH-DOWN) OGIN4BN47 ELEVON = O

(AJMACH = 10.33 PAGE 32

o
(%)
7



PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMB(L.  CONFIGURAT ION DESCRIPTION
E} OA-85 CFHTI0L MODEL 32-0 01 N46 N47

RCS OFF
0A-85 CFHTID1 MODEL 32-0 OZ2N4E6N47 PITCH DOWN

PC-RCS

000 L00 000
311.000 +000 .000

ELEVON BOFLAP ¥,.T.Q

150.000
150.000

SREF
LREF
BREF
YMRP
YMRP

ZMRP
SCALE

2690 .0000
474 .8100
935.6800

1076.700D0
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REFERENCE [NFORMATION
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP V.T.8Q REFERENCE INFORMATION

[AGIOSF ) 8 0A-B5 CFHT101 MODEL 32-0 0] N4B NA7 RCS OFF 000 . .000 ona 150.000 SREF 2690,
CAQII2N) CA-85 CFHTID1 MODEL 32-0 Q3N4G6N4A7 P1TCH DOWN 311.000 -000 000 150.000 %E &.axm

XRP 1076.7000
nee
SCALE 0100
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PITCHING MOMENT COEFFICIENT, CLM

.1.0 REFERENCE INFORMAT ION

v
S0.000 SREF 2690.0000 SG.FT.
S0.000 LREF 474 .8100 }”.

6800
XMRP 1076.7000 N, xO
0000 IN, YO
IN, 20

SYMBOL CONFIGURATION DESCRIPTION PC-RCS  ELEVON BOFLAP

SET
] DA-BS CFHTIOI MOCEL 32-0 Q) N4G NAT RCS OFF 000 000 000 |
g%ggil 8 0A-B3 CFHTIOl MODEL 32-0 DINAG PI1TCH wP 302.000 D00 000 1!

400,0000
SCALE 0100
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ROLLING MOGMENT COEFFICIENT., CBL

CATA SET SYMAOL  CONFIGURATION OESCRIPTION PC-RCS  EL

EVON v.T,.
[AQIOSF ) CA-85 CFHTI0! MODEL 32-0 01 N46 NA7 RCS OFF 000 000 .000 1506.000 F
CAQI29N] B 0A-85 CFHTIO! MIDEL 32-0D DINA7NAS  ROLL 302,000 000 -000 150.000 e
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PITCHING MOMENT COEFFICIENT. CLM

ELEVON BIFLAP V¥.T.0 REFERENCE INFORMATION

4.250 1S0.000 SREF  2630.0000 SO.FT.

4.250 150.000 LREF 474.8100 IN.
BREF 936 6600

XMRP  1076.7000 IN. X0

YMRP

ZMRP 400.0000 IN. 20
SCALE .0100
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION PC

~RCS
(AQIIDF) B DA-85 CFHTIO1 MODEL 32-0 01 NAG NA7 RCS OFF 000
LAQIS2N] OA-BS CFHTI01 MODEL 32-0 OIN4ABNAT PITCH DOWN 311,000
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PITCHING MOMENT COEFFICIENT., CLM

SYBOL  COWFIGURATION DESCRIPTION PC-RCS  ELEVON BOFLAP  W,T.0 REFERENCE INFORMATION

T
{ AGI0%F ) 8 LA-85 CFHTIOL MODEL 32-0 0l NAG N4T RCS OFF 000 15.000 13.750 150.000 SREF 2680.0000 SQ.FT,
(AQIIN] 0A-85 CFHTIOL MODEL 32-G DINABN47 PITCH DOWN 3,000 (5.000 13,750 150.000 LRE’I:: 474.8100 N

XMRP  1076.7000 IN. XO
YMRP

Ne s .
ZMRP 400.0000 IN. ZO.
SCALE .0100
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‘DATA SET SYMBOL  CONF IGURATION DESCRIPTION PC-RCS

PITCHING MOMENT COEFFICIENT, CLM

{ AQIOQSF ) OA-83 CFHTI01 MODEL 32-0 01 NAG N47 RCS OFF 000
{AQI3SN) B CA-85 CFHTIODT MODEL 32-0 O2MN48N47 PITCH DOWN 311.000
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PITCHING MOMENT COEFFICIENT., CLM

DATA SET SYMBOL  CONFIGURATION OESCRIPTION

CA-85 CFHTIOL MOCDEL 32-0 Q1 NAG NA7 RCS OFF
CA-85 CFHTIO! MODEL 32-0 O34ENA7 PITCH DOWN

{ AGIOSF 3 8
(AQI38N)

PC~-RCS
.000
311.000

15.000
15.000

ELEVON BOFLAP ¥.T.0Q

13.730 150.000 SREF
13,750 150.000 LREF
BREF

REFERENCE INFORMATION
%.FT.

MRP
YHRP
ZMRP
SCALE
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935.6800
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(BODY AX1S)

ROLLING MOMENT COEFFICIENT, CBL

OATA SET SYMBOL. CONIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP

AQIOSF ) 0A-85 CFHTIQ] MODEL. 32-0 0l N4G6 N47 RCS OFF 000 15.000 1}
EAGIB&NJ B 0A-8S CFHTIOl MODEL 32-0 OlNA7NAB ROLL 302.000 15.000 1

T.0 REFERENCE INFORMATION

L000 SREF  2680.0000 SO.FT.

000 LREF 474.8100 N
BREF 936.6800 IN.
XMRP 1076.7000  IN. xO
nee L0000 IN. YD
ZMRP 400.0000 IN, ZO
SCALE .0100
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PITCHING MOMENT COEFFICIENT, CLM

TSYBOL CONFIGURATION DESCRIPTION PC-RCS ELEVON BOFLAP V.T.0 REFERENCE INFORMATION
OiF ) 8 0A-85 CFHTI0! MODEL 32-0 0! N49 NSO RCS OFF 000 15,000 000 150.000 SREF 2620.0000 SO.FT,
DIN} 0A-85 CFHTIO! MODEL 32-0 DIN4ASNSD PITCH DOWN 167.000 15.000 000 150,000 LREF 474.8100 N,

BREF 935.65800 N.

XMRP 1076.7000 IN, XD

YMRP 0000 .

ZMRP 400.0000 IN. 20
SCALE .0100Q
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APPENDIX A

CALIBRATION OF THE 0.010-SCALE SPACE SHUTTLE
RCS NOZZLES FOR TEST OA85 IN THE ROCKETDYNE
ROCKET TEST FACILITY. ’ :



ABSTRACT

This appeﬁdix contains information on the calibration of 0.010-scale
model RCS nozzles for the Space Shuttle Configuration 3 in the Rocketdyne
Rocket Nozzle Test Facf]ity.' The calibration was run from Oct. 10 to
Oct. 24, 1973.

Primary objective was to design and fabricate 13 RCS nozzles that
simulate selected yaw, pitch, and roll RCS jet plume characteristics at
points on the entry and RTLS abort separation trajectories for a wind
tunnel Mach number of 10.3.

These calibrations were performed in preparation for RCS test O0A85

in the LaRC 31-inch CFHT."’
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INTRODUCTION

Thirteen reaction control system (RCS) nozzle blocks were designed
and fabricated by Rockwell International and calibrated in the Rocketdyne
Rocket Nozzle Test Facility (RNTF),

These nozzles were designed for the .010-scale Space Shuttle Configu-
ration 3 (Model 32-0) to support the RCS engine simulation test in the
NASA/LaRC 31-inch CFHT (0A8S),

Primary test objective was to develop nozzle configurations to simu-
late selected yaw, pitch, and roll RCS jet plume characteristics at points
on the entry and RTLS abort separation trajectories for a wind tunnel Mach

number of 10.3.
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MODEL DESCRIPTION

Nozzle configurations developed during this calibration are for use
with a 0.010-scale model of the Rockwell International Space Shuttle Con-
figuration 3 (Model 32-0). A cémplete description of this model is in the
main body of this report.

Thevgfg_end of the OMS pods have been modified for installation of
simulated RCS nozzIeé. A plenum for supplying air to these nozzles is
mounted at the rear of the orbiter fuselage between the RCS nozzles.

The RCS air system and nozzles are non-metric, with a 0.020 inch gap
between metric and non-metric model components.

Nozzle configurations were developed to simulate four RCS free-stream
flight conditions. The first three simulations are at the early reentry
trajectory points for free-stream dynamic pressures of 5, 10, and 20 psf.
The foﬁrth simulation represents the RTLS abort separation point for a
free-stream dynamic pressure of 20 psf.

Three sample nozzle blocks, each with a single nozzle, were used to
adjust 1ip angle to match actual plume shape with theoretical plume shape
at the desired pressure ratio. |

Nozzles in the test-nozzle blocks Ngo through Ngj, Ngg and Ngy were

built to the dimensions of the final sample nozzle configurations.
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The following nomenclature were used to designate nozzle configura-

tions for data reduction.

Component
Na2

N43

Nag

N45

Nag

N47

Ng9

N50

Definition

twin right side pitch down RCS nozzles
Sized to simulate the forward two proto-
type 3A configuration (VL70-000140A) aft
RCS pitch engines at q= = 5 psf and

Mo = 29.0 with a wind tunnel Mach number
of 10.3; nozzles canted 30° aft and 20°
outboard

twin left side pitch down RCS nozzles
sized the same as Njp; nozzles canted
12° aft and 20° outboard

twin right side pitch up RCS nozzles
sized the same as Ngp; nozzles uncanted

same as Njp except for left side of model

twin right side pitch down RCS nozzles
sized same as N42 except aft RCS pitch
engines at qw = 20 psf and M. = 28.0

with a wind tunnel Mach number of 10.3;
nozzles canted 12° aft and 20° outboard

same as Ngg except for left side of model

twin right side pitch up RCS nozzles
sized the same as Njp; nozzles uncanted

twin left side pitch down RCS nozzles
sized to simulate the forward two proto-
type 3A configuration (VL70-000140A4) aft
pitch engines at qo = 20 psf and Mo = 7.0
with a wind tunne]l Mach number of 10.3;
nozzles canted 12° aft and 20° outboard

same as N49 except for right side of
model
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Component Definition

Ng1 four left side yaw RCS nozzles sized to
simulate the center four prototype 3A
configuration (VL70-000140A) RCS yaw
engines at gq= = 20 psf and M= = 7.0
with a wind tunnel Mach number of 10.3;
nozzles uncanted

Ng2 twin right hand pitch up RCS nozzles
sized the same as Ngg; nozzles uncanted

N60 same as Njp except nozzles are canted
12° aft and 20° outboard

N61 ' twin left side yaw RCS nozzles sized to
simulate the forward two prototype 3A
configuration (VL70-000140A) aft RCS yaw
engines at go = 5 psf and M = 29.0 with
a wind tunnel Mach number of 10.3; nozzles
uncanted

Geometry for all nozzles tested is given in table IV and figure 2g

in the main body of this report.
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INSTRUMENTATION

Force Measurement

A single-component force balance (10-1b Toad cell Revere No. 244267)
was used for the test. See figure Al for the calibration curve for the
balance.

Flow to the nozzle block mounted OT the load cell was introduced
through two flexible lines. The flow eﬁtered the metric portion of the
calibration hardware along a line perpeﬁdicu]ar to the thrust line of the
load cell, thereby not affecting the 1oqd cell output.

Nozzle blocks were installed on thé calibration rig with the nozzle
centerline parallel to the load cell force axis. The load cell was cali-
brated in the test chamber before and after the test.

Integrating digital voltmeters were used to record force measurements.
The voltmeters have an accuracy of better than +0.07 percent of full scale
on any fange; they are equipped with internal calibrators accurate to

better than +0.01 percent.

Pressure Measurement

RCS nozzle plenum pressure, test chamber static pressure, and venturi
flowmeter pressures were measured during the test.

Precision dial gages were used for directly reading test pressures.
Wallace and Tiernan gages reading in terms of absolute pressure measure
the relatively low pressures. Full scale ranges from 0.4 psia to 15.5 -

psia. Heise gages were used for pressure Tevels to 3000 psia. They are
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rated for +0.1 percent full scale with a calibration traceable to the NBS.
To obtain accurate pressure readings, the expected pressure value was
applied to one side of the transducer as a reference, and the opposite

side was exposed to the test pressure. The reference pressure was measured
with a mercury micromanometer or dial gage. Differences between the ref-
erence and test pressures were recorded by the Bristol-Datex system. The
range of the transducers measuring these small differences was represented
by 1000 units, called counts, on the Bristol recorder. The Datex encoder

recorded these digital values on IBM cards.

Mass Flow Measurement

Sonic venturi flowmeters were the primary flow measurement instruments
used. A theoretically determined discharge coefficient was applied to
the measured venturi throat.area for flowrate calaulations. Venturi total
supply pressure was measured by dial gages and pressure transducers using

the "small difference" pressure measurement technique.

Temperature Measurement

Flowmeter temperatures were measured using an iron-constantan thermo-
couple modified to measure total temperature.

Temperature data were recorded in terms of counts on the data cards.
A calibration of temperature measuring recording circuits provided curves

of degrees Rankine vs. gross counts.



Plume Shape Measurement

The RNTF Schlieren system obtained plume shape photographs on the
"sample" nozzles at pressure ratios corresponding to those planned for
the 0A85 test. Eight- by 10-inch photographs of the plume shapes were
used to calculate actual plume boundaries for the nozzles. These cal-
culations were méde by scaling the plume dimensions that are shown on

figures A8 through All.
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OPERATIONS

Test Facility Description

This test program was conducted in the free jet test cell of the
Rocketdyne Rocket Nozzle Test Facility. The facility is at‘the B-1
Division of Rockwell International, adjacent to the Los Angeles Inter-
national Airport. |

The test cell is intermittent b]owdown-to-vacuum with a test chamber
5 feet wide, 7 feet high and 16 feet long. Access is provided at both
ends through 5-foot diameter doors equipped with hydraulically actuated
cam locks. Several six-inch access ports accommodate instrumentation,
controls, tubing, gas flow supply lines, and other equipment. The cell
js evacuated to a 36,000 cubic foot vacuum sphere through a removable
diffuser tube attached to the downstream door. The variable area dif-
fuser tube uses a hydrau}ic-servo actuated plug to control ambient pres-
sure in the test section.

The primary air supply is regulated through an elaborate system of
valves and regulators to permit accurate selection of the desired pressure
level. The test chamber is evacuated through the vacuum sphere by four
- two-stage rotary vacuum pumps of 100 hprsepower each.

Flow regu]atofs are operated single-stage for precision flow control
at low model pressures.

. Nozzles were mounted on a specially-built flow‘calibration fixture
which could be rotated so that the nozzle centerline was always aligned

with the load cell force axis. Angied adapters aligned the nozzle axes
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of the canted nozzles with the load cell force axis. The nozzle calibra-
tion fixture was mounted in the RNTF test cell at a level where Schlieren
photos could be obtained. This necessitated mounting the load cell and
associated hardware on a pedestal.(figure A-2}.

An exit-plane windshield was used to isolate the model and balance
from recirculation impingement forces. The installation with the wind-
shield in place is shown in figure A-3.

Prior to testing, the expected parameter values were calculated, and
the appropriate load cell, gages, transducers, and flowmeters were selected
and installed. |

Following set-up of the test sectiﬁn and model installation, the
entire model supply air test system was pressurized to operating conditions
and thoroughly checked for leaks.

The Toad cell was calibrated before and after the test. These cali-
brations were conducted in the test chamber using precision cable and
pully set-up that applied weights along the load cell force axis.

The temperature sensors are calibrated with precision thermometers
in an oil bath; the pressure transducers were calibrated with a precision
mercury servo-monometer. These data, together with the force calibration
data, were checked and then corrected to a form that was usable for on-the-
spot calculations during the test.

Test conditions during the calibration varied, depending upon the

nozzle and simulation being checked. Test conditions for each nozzle are
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given in table A-I.

Sample nozzles were used to obtain specific plume shapes for the
simulation conditions. Therefore, thrust measurements were not obtained
for these nozzles.

To obtain plume shapes, Schlieren photos were obtained at an RCS
plenum pressure (Pc) to test chamber pressure (Pg) ratio, approximating
the ratio of Pc/PS expected to be used for the QA85 test. Because of the
higher Pe in the test chamber, the value of Pc was as much as three times
the P, required for the test.

Plume shape was obtained by scaling the actual balance size to photo
size. A series of X distances were measured on the photo in line with
the center line of the nozzle, and corresponding plume radii (R) were ob-
tained. Both the X and R distances were converted to actual model size
and divided by the model vA..¢.

Figures A4 through A7 compare measured and theoretical plume shapes.
Figures A8 through A11 were used to measure the plume shapes.

Nozzle plume shapes were adjusted by changing the nozzle expansion
ratio. Adjustments to plume shape were made for each simulation condition .
until a reasonable agreement between theoretical and actual shapés was
obtéined.

Test nozzles were calibrated to obtain a curve of thrust as a function
of RCS plenum pressure over the expected operating range.

Nozzle blocks were mounted on the calibration fixture with the nozzle
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centerlines aligned with the load cell force axis.
Load cell and venturi flowmeter data were obtained at several plenum
pressure levels for each nozzle block. Thrust data were corrected to the

CFHT static pressure at the test Mach number of 10.3.
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DATA ACQUISITION AND REDUCTION

Data Acquisition

Three recording systems were used: 1) a set of direct-reading high
precision dial gages; 2) a Bristol-Datex analog system; and 3) a group
of precision (Vidar) digitaT voltmeters. Use of these systems is explained
in the instrumentation section. |

Initial observations were made to ensure proper operating conditions
before beginning data acquisition. On-the-spot calculations were made
throughout the test to aid in maintaining quality output.

Schlieren photographs recorded plume shapes for the nozzles, and 8-

by 10-inch prints were used for plume shape calculations.



DATA REDUCTION

Bulk of the pressure data was automatically recorded via the Bristo]-
Datex system. At the time the transducers were calibrated, the output was
also recorded on this system; the computed calibration factors were in
terms of psid/count. The pressure-value of a given parameter was then
obtained by simply muTtiplying the test net counts by the appropriate
calibration factor and algebraically adding the product to the reference
pressure. Generally, the reference pressures are recorded on the data
cards through encoders installed in the servodrive trains of the micro-
manometers, which convert the mercury levels to digital form.

Temperatures for hand performance calculations were determined by
reading the appropriate curve of gross counts recorded by the circuit.
Temperature calibration curves were.input to the computer in table form.
The average of two or more temperature measurements made by each sensor
during a test was calculated during IBM data processing for absolute
values., The absolute values for eacﬁ pair of temperature sensors at the
same station were then averaged to obtain a value to be used in calculating
the performance parameters.

Force was measured in terms of millivolts by Vidar voltmeters and
was automatically punched into the data cards. The load cell output sig-
hals without gas flow were measured immediately following the test. These
zero returns were used to calculate the net millivolts and model thrust.
Force calibration data were ptotted in terms of pound-volts/millivolt vs

pounds for use in hand calculation during testing and were alsoc made into
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a table for computer processing.
Space Shuttle control nozzle thrust and plume study was performed at
RNTF. Thrust per nozzle configuration was computed for each chamber pres-

sure required. These data were presented in a tabulated form.
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TEST RESULTS

Three sample -nozzles were used to adjust 1ip angle so that the plume
shape would match the theoretical plume shape at the desired pressure
ratio. This procedure was repeated until actual and theoretical plume
shapes matched. Test nozzles were built to the dimensions of the final
sample nozzle configurations (see figure 2g in the main body of this
report).

Thirteen nozzle blocks were calibrated by obtaining thrust versus
chamber pressure. Calibration results were plotted and shown in figures
A4 through A7. This was done for both plume shape and thrust matching
for a specific pressure ratio.

Curves of thrust as a function of chamber pressure are given in

figures 2h through 2t in the main body of this report.

REFERENCE

SS-A01161 Details - RNTF Calibration 0.010-scale SSV RCS Nozzle 10-11-73.
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Table AI.  Operating Conditions

Nozzle Nozzle Test Cell
Nozzle No. Design Condition Chamber Pressure Static Pressure

: (psia) (in. Hgy)
' Ned g = 5 PSF Reentry Sim. 600 - 890 172
Ng1 9w = 5 PSF Reentry Sim.. 600 - 890 172
N2 Q. = 5 PSF Reentry Sim. 600 - 890 172
Na3 Q. = 5 PSF Reentry Sim. 600 - 890 172
Naa Qe = 5 PSF Reentry Sim. 600 - 890 172
Nas 9, = 5 PSF Reentry Sim. 600 - 890 Ja72
Nag Qe = 20 PSF Reentry Sim. 200 - 680 172
Na7  Ga 20 PSF Reentry Sim. 200 - 680 172
Nag 0o = 20 PSF Reentry Sim. 200 - 680 72
Ngg Qe = 20 PSF RTL Sim. -100 - 310 172
N5g Qe = 20 PSF RTL Sim. 100 - 310 172
Ng Gw = 20 PSF RTL Sim. 100 - 310 172
N52 q_ = 20 PSF RTL Sim. 100 - 310 172
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Figure A2.

RCS Nozzle Installation in RNTF



2e-vY

A3.

RCS Nozzle with Windshield Installed
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Figure A8. Schlieren of Ngp Plume Simulating q, = 5 psf Reentry Condition
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Figure A9. Schlieren of Ngg Plume Simulating q, = 10 psf Reentry Condition
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APPENDIX B
TABULATED SQURCE DATA

Tabulations of plotted data are available
on request from Data Management Services.
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DATE 18

§

MACH
10330
10,330

. 10,330
© 10,330
10,330
10,330
16,330
10.330
10,330
10.330

R
P
R
non

MACH
10.330
10.330
10,330
10,330
10,330
10,3361
10,330
10,230
10.330
14,330

EP T4

TABULATED SOURCE DATA,

LARC CFHY 101 (OA-85)

OA=-85 CFHTI01 MCDEL 32-0 01 M43 NSO RCS OFF
REFERENCE DATA
2690,0000 5&.FT. XMRP = 10767000 IN, XO . BETA =
474 0100 IN, YMRF = L0000 IN, YO ‘PC-RCS =
936 .6800 [N, DRP = 400,0000 IN, 20 BOFLAFP =
0106} :
RUN NDO. 6670 RN/ = .99 GRADIENT INTERVAL = -5.00/ 5.00
ALPHA EETA N CA LM Bl cwW cY
~-10,358 L0011 -.192589 11823 ~ 4850 00042 -, onar -.00615
-5 .,182 048 =.12160 09508 - (3860 L0010 -39 -.00452
~.258 L0118 =.04868 208033 - 03745 L0002 -.00029 -, 00397
4,885 L0204 03733 74T -A0342 =, 00003 = [a4 -, l3ze
10,037 JO0uarg 18848 07230 - 04227 =. 00031 =060 -A0342
15,235 =33 31635 L7464 -.05688 «  -,00049 - O0064 - 0385
19,945 -.00269 5215 JLel4e = 7113 =62 =, (WiT4 =, UM 04
25,205 - 005684 72603 LDB2o6 -.05129 = oas = [HG58 = 658
30.410 - EHITE5 95981 L1518 -.11408 -. 00102 = ANNKN - Hrs52
35,559 -. 838 1,21688 10227 -=,14234 -.149 - 0002 =.00911
GRADIENT L0007 JLuere -O00103 Li39 - 0000 - 00 L0115
" OA-88 FHTIDL MODEL 32-0 (1 N51 RCS CFF
REFERENCE DATA
2650,0000 Sa.FT. YMRFP = 10767000 IN. XO BETA =
474 8100 IN. ™MRF = 000 IN, YO PC-RCS =
936 .5800 IN, MR = 400.0000 IN. 2O BCFLAP =
100
RUN NO, 2570 RN/ = 1.00 GRADIENT INTERVAL = -5.00/ 5.00
ALPHA BEETA N CA M BL N - (=
-10,358 ~.00342 -, 23493 £12691 -, 02253 Neer': ] - 00023 - o540
=5.,340 - 000530 -,13610 10661 -, 01915 LU0 = 00049 -.00395
- 235 -.000ee -, 06939 08306 -.02317 Rele -1 =, (a4 =,.03410
4,911 -, 0126 01420 L7447 -,01535 00012 -.0otse -.i233
10.055 - EI0I39 11463 L6782 =.00743 L0 -.b000ag =248
15.145 - 0oes J~E4681 06425 =015 =.00010 =-.0one9 - 00287
20,351 = oonzn A1422 L5476 L6758 -.00020 -.00145 - Ou302
25,448 =, 00136 B0285 06551 1224 - 00034 -.00114 -.00343
30,664 -, 00296 82143 06529 L1238 ~-00062 =004 -,.06392
35.742 -.04a08 1.05891 068430 JWiB6d -, uithed -, 0114 - 00462
GRADIENT =000 L1624 -t ez AWIL52 =.0onns =003 L0020

PAGE 1
(RAIO1F) {19 SEP T4 )

PARAMETRIC DATA

L0000 W.T.@ = 150,000
00 ELEVON = 5,000
LO60  RUDFLR = 35,000
oL @ Lo
~.16855 14896 -1.13151
~.11215 (10966 -1.02276
-.4832 .De0ss  -.59991
JA30g3 07762 L3972
.14342 09901 1.44856
28561 45515 1,84087
43518 24381 1,7474D
81503 38966 1.58867
77958 £6793  1.37268
.930148 o096 1.17654
L1539 - GO6S? .19388
(RQIGZF) (19 EF 74 )

PARAMETRIC DATA

L0800 W.T.a = 180,060
A0 ELEVON = =20.660
LW RDFLR = 55 .060

cL lo)] Lo

-.20n28 .16712  -1,24613

~.14581 JAEZDET -1, 20577

- EoS JSisd14 -, 82087

.ourra 07542 10312
L0e2 Lesas 1.16574
22145 (12650 1.75059
36585 20477 1.78664
L1621 31819 1.6223a2
67328 ATS0H 1,41715%
L8219 L7674 1.22539
51493 -.0n169 AT082



DATE 19 SEP T4

LREF
BREF
SCALE

i uon

MACH
16,330
10330
10,330
1G.230
10,330
10,330
10.330
16,330

103,331
10,330

LREF
BREF
SCALE

MACH
10,3600
10.300
10,300
10,300
10,300

REFERENCE DATA

2620,0000 S4.FT. MMRP

474 8100 IN.
9366800 IN.
0100

ALPHA
-1{1.428
-5 .175
-.245
4,855
10,033
15 .086
20.288
25 . 446
361,616
. 3. T10
GRADIENT

TABULATED SOURCE DATA,

LARC CFHY 101

OA-85 CFHTI0f MODEL 32-0 01 N32

£ 1076,7000 IN, XO
P = L0000 IN. YO
MRP = 400.6000 IN, D
RN NO, T1/0 RNA =
EETA N CA
00531 =.20085 .11538
©.o0Tas ~,12881 09779
00838 -.05617 L7815
JOne1n 02196 L7000
A0Gas 12287 LO84TY
oseE L5636 6234
Kr g A3143 L6242
JRMOT 62755 L6321
00255 85611 LDE3ST
L0308 1,09233 L6314
D0615 - G160

FEFERENCE DATA

2690,0000 56.FF. XMRP

474 ,8100 IN.
9368 ,6800 IN,
00

ALPHA
14,503
ov.028
25,173
30,232
35,438
GRADIENT

01532

97  GRADIENT INTERVAL =

L
-, 04081
=.03211
'.fJ!CHB
-.02152
= 01607
=.01470
=.0144%
~.01810
- 02915
-.04610

JLENT?S

CBL
K053
lm
00011
00005
=, 00w
- 00017
- 00628
=8
=666
= (W86
=001

OA=-85 CFHTIIM MODEL 32-00 01 Nei

= 10767000 IN, ¥O
W = L0000 N, YO
P = ADDLOO00 TN, DO
RN N3, 55/0 RNA =
BETA N CA
-.ut‘ﬁ?’s .‘51205 .D'Ysﬁe
-.G0683 Su2Te L8606
- 764 72233 9518
=008t .95829 +10444
. 00860 1.22026 11412
-, 00013 L4446 L0175

&7  GRADIENT INTERVAL =

CLM
- 06421
=.08443
-.10r92
=.13543
-.16604

-.00302

oL
-0
-.obios2

-

~.00682
=.00096

CA=85)

RCS OFF
EETA =
PC-RCS =
BDFLAP =
«5.00/ 5,00

CWN cY
= 00045 -.01203
-~ 006TS = 01048
- oGTh -. 01009
- Oz -.00933
-, 00115 -.00974
- 0118 -
=00135 =.010sd
-zt - 01243
=, 0113 -.01339
=021 =,Ut481
-.00002 L0018

RCS COFF

BETA =
PC-RCS =
BOFLAP =
-5.00/ S.00

oW cy
- Kma -.00374
~ 053 -.0odar
-,00033 - 00579
-,00630 -.[668
- 23 -.00774
00601 =20

(RQIOF}

PAGE 2

PARAME TRIC DATA

400 W.T.@ = 150,000
000  ELEWON = .ooa
.00 RWFLR = 55,000
cL fa°] Lo
-, 17665 14983  -3,17001
-.11547 L0501 -1,09589
-, 05503 L7939 0 - 71228
L1596 L7361 22208
BT ] JAig518  1.28797
23130 12601 1.82250
38209 20821 1.83947
53951 32671 1.65135%
70440 ASOTO 1,43850
A5010 N-T.RT LY 1.2M09
L1400 - N33 18338
(RAIGAF} (19 P T4 1
PARAME TR1C DATA
L0 WLT.@ = 100,600
OG0 ELEVON = 18,000
15,750 FRDFLR = 55.G00
& - w Lo
L28113 45658 1.79837
Aa234 2SI 1,75034
61725 39338 1.55890
JTYS3T STZT4 1.35376
L0287 LBOD46  1,15943
L3182 =.03266

L3147

(19 SEF T4 )
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DATE 19

MACH
10,300
10.300
10,300
10300
10,300

1)

10,300
10,300
10,300
10,300
10,300

P T4

REFERENCE DATA

2690,0000 3Q.FT,.
474,800 IN.
936,6800 1IN,

0100

ALPHA
151180
2u.239
25 .2(19
30.461
35.638
GCRADIENT

¥MRP
YMRP
MrP

TABULATED SOURCE DATA,

LARC CFHT $0¢ (OA-B5)

OA-85 C(FHTID1 MODEL 32-0 0Of N42 N4 RCS OFF

"o

RUN NO. 37/D

BETA
L0068
001354
L0000
L0009
L0131

REFERENCE DATA

2690,0000 Sa.FT, XMRP

474 ,0100 IN.
936.6800 IN,
L4100

14,942
20,222
25,433
30,375
35,506

GRADIENT

(o]
26393
43410
82652
835706
1.10047
L4091

1076.7000 IN. O
.0000 IN., YO
4000000 IN, 20

A =

CA

06446
06532
L8597
L6741
AST0d
L0014

BETA
PC-RCS
EOFLAP

H B

.66 GRADIENT INTERVAL = -5.007 5.00

CLM
-.01592

. =.01348

~.[1882
=.0294T

" -.4568

-.10144

caL (a8 Y
=.0o0m =.00105 -.01006
.08 =.00117 ~.01124
=-00034 -.00113 =-.01226
=.00041 =-.00108 -,(1326
=.00055 -.0m1ia -.01453
= 00002 -.00000 =gy

OA-85 CFHTIO! MEEL 32-0 01 N3 NGO RCS CFF

™RP =

MP =

RN ND, 1470
EETA o
- 057 23535
-,00114 39416
-, 00011 57040
»00020 718
-.00081 99310
00001 03576

176, 7000 IN, X0
0000 IN, WO
4000000 IN, 2O

RNA =

CA.

6606
DES50
06688
6705
DEC38

BETA
PC-RCS
ECFLAP

83  GRADIENT INTERVAL = -5.00s 5.00

o

-.00019
00541
01795
02220
.02zt
00415

cBL oM oY

-.0O0  -.O0060 -.00264
~00011 0002 -00327
-00e4  -,00069 -.00d31
-.00020  -.HKT4 - ,GO4ET
- 00039 -.00077 -.0083a
-oom2 -0 G003

(RQTOSF)

PAGE 3

PARAMETRIC DATA

LA00 W.T.a =

LS00  ELEVON =

JH0 RUDFLR =
L @
»2380H0 131067
23847e 21143
53875 +32654
LT0459 49259
83531 69369
SI333 ‘ L12754°
(RGIDEF)

PARAMETRIC DATA

00
Rhiy
-14 . 250

L

-21325
D722
48426
.63142
76988
JOZ725

W.T.@
ELEVON
RUDFLR

noHon

12529
19771
30914
44779
63083
L2455

{19 SEP T4 )

160,000
LOnG
5% .000

Lo
1.81584
1.819M
1.64988
1.43039
1.22944
-.03050

(19 EF 74 )

100,000
=20.000
55 .000

(W]
1,70214
1,75619
1,59904
1.41G457
1.22043
=-.1i2544



DATE 19 SEP T4 TABULATED SOURCE DATA, LARC COFHT 101 (OA-83) PAGE 4

OA-85 (FHTI01 MODEL 32-0 Of M6 M7 RCS OFF (RAIDTF) (19 SEP 74 )
REFERENCE DATA PARAME TRIC DATA
SREF = 269U.00G0 SQ.FT. XMRP = 1076.7000 IN. XO BETA = 400 W.T.G = 150,500
LREF = 474 8100 1IN, YMRF = 0000 IN. YO PC=RCS = LBu0 ELEVON = -20.,9400
BREF =  936.6800 IN. MP = 400.0000 IN. 20 BOFLAP =  -14,250 RWFLR = 55.000
SCALE = 0100
RN NO, 19/0 RN/L = .96 GRADIENT INTERVAL = -~5.00/ 5.00
MACH ALPHA BEETA N CA CLM (<8 cm cy L @ LD
10.330 13.204 -, 00318 L4385 L6167 L0123 -,.0000s = aoora =.00173 21914 12347 1.77489
10.330 20,315  -,00166 40883 05238 01114  -,00006  -.00i02  -.06258 36174 20042 1,80483
0,330 25.471  -.00119 55038 06258 01908 -,000%2 -.00i04  -.DO2az 50808 31030 1.63045
10,330 30,359  -.00867 80301 08304 02308 -.00057 -.00096  -.00351 65942 46256 1.42560
10,330 3A5.TOS - 00324 1,03194 L8170 | ,U2183 =008l -0mi2 =022 B0 AB5560 1.22536
GRADIENT -, 03832 D000 00103 -.0004  -,0000t  -.00011 L0284t 02573 -.02877
OA-83 CFHTIDL MCODEL 32-0 01 N6 N4T  RCS OFF (RQIOSF}T (19 EP T4 )
REFERENCE DATA , _ PARAME TRIC DATA
SREF = 2690.0000 5a.FT. XMRP = 1076.7D00 IN. %O EETA = LU0 W.T.@ = 150,000
LREF = 4748100 IN, P = L0m N, YO PC-RCS = L0 ELEVON = .o00
BFEF = 936 .8800 IN. MRP =z 400.0000 IN, X BOFLAP = L00 RUCFLR = 55 .000
SCALE = 100
RWN NGO, 4270 RV/L S .99 GRADIENT INTERVAL = -3,00/ 5.00
MACH ALPHA  EETA N cA aM cBL oM cy cL @ Lo
10,330 15.083 = 00027 +28104 L6214 =.01495 -.U0011 =-.00081 - 00254 23588 L2704 1,84365
10,330 20,335 - 0004 1 +AB3830 L6247 0 =,01430 -, 00126 =103 - [Xi328 38927 21089 1,84587
10,330 25 .569 - (97 54004 L6323 ~.01861 = 00042 -J000e8 ) -.[0441 S5088 «33366 1.65103
10.330 30.394  -.00246 85063 D328 -.02098 -.0062 -,00089 -.{0508 70193 AB508  1,44702
10,330 38 600 - L0473 1.10735 063591 -.04742 - 00081 = [HXI04 =082 LB53T L59659 1.23013

GRADIENT -.00021 L4118 SO0 =,00155 =003 = 0000 =00t s L3067 L2759 =.03139
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DATE 19 &P T4

BREF
SCALE

MACH
10.330
10,320
10,330

10.330.

10,330

4

8
5

MACH
10,300
10,300
10,300
10,300
10,300

REFERENCE DATA

26900000 54.FT. XMRP

474.8100 IN.
936 6000 1IN,
0100

ALPHA
15 .026
20.211
25,217
30.385
35,433
GRADIENT

YMRP
MRP

TABULATED SOURCE DATA,

LARC CFHT 1G4 (OA-BS)

OA=-85 CFHTI01 MODEL 32-D 'U1 N46 NAT RCS OFF

RUN NO, 55/ 0

BETA
-.00513
-, 00545
=027
- Las1
~JHOET
- JLHH26

FEFERENCE DATA

2690.0000 5a.FT. XMRP

4T4.8100 1IN,
936.6800 IN,
L0100

ALPHA
14 .884
20,217
24,041
30,221
35 484
GRADIENT

YMRP

2MRF

N
JSleva
51098
JTE610
LST190
1.22466
04460

1076.7000 IN, XO
G000 1IN, YO
400.GG00 IN. 20

Jarsaeg
.0azre
09142
»101088
L1002
Smre

BETA
PC-RCS
BOFLAP

97 GRADIENT INTERVAL =z -3,00/ %.00

- CLM

=.06300
~.08541
-.10908
-,13843

- 7075

-.00519

CBL CWN cy
-00M5 - 00057 -,00M2
=.0uusa =064 = 0nda2
-, 00077 -.G0050  -.00532
-, 00092 -.00035  -.00638
- 00141 -.00035  -.00756
-, 0003 L0001 ~00022

OA-85 (FHTI01 MODEL 32-0 02 N43 N6D RCS CFF

RUN NO., 11 Pk}

BETA
=043
—.0541
-.00662
-.00699
ek Salel
=-.00008

N
SSTTS
.50852
T4
95119

1.21212
sy

76,7000 IN. XO
L00 IN, WO
406,00060 IN. 20

RN =

CA

L6328
JWThs2
LiTage
{8865
L8805
LT

EETA
PC~RCS
BOFLAP

nm un

63  GRADIENT INTERVAL = -5.00/ 5.0

M
- 06353
-.0iB421
=.10548
=-.13334
=.164356
=.dxu9l

CBL ] cy
=L 0 =S =-.ar7
=52 =.£0048 - ised
=, 00064 =.00042 - 0897
=.LitiT =.Lz9 =010
=Lar? =21 =963
=Ll L0012 =023

(RQIDIF)

PAGE 3

PARAMETRIC DATA

000
000
13.750

L

L28TTO
45093
61795
T8738
S8
L3195

W.T.Q
ELEVON
RUCFLR

n o n

Le)]

15511
25422
39208
S5TE63
.T90964
03184

(19 SEP T4}

150,000
15,000
55 .000

/D
1.85478
1.77378
1.57€1a
1.36077
1.16810
-, (13502

(RQI1OF) (19 EP T4 )

PARAMETRIC DATA

Rl
L0
13.750

(4%
28121
A4987
SUB20
JTTES
L3037
A3177

wW.T.@
ELEVCN
RUEFLR

a8
14022
24123
36996
35537
TRIN
L3130

100.000
15.680
55 .00

LT
2.00547
1.686475
1.54396
1.38958
1.18804
-.4102



DATE 19 EP T4 TABULATED SOURCE DATA, LARC CFHT 101 10A-85) - PaGE €

OA-85 (FHTI0{ MODEL 32-0 0% N43 NBD RCS OFF {RA111F) (19 SEF T4 )
REFERENCE DATA PARAMETRIC DATA

SREF = 2€50.0000 54.FT. XMRP = 10O76,7000 1N, XO BETA = L0060 wW.T.@ = 100,000

LREF = 4748100 IN. WRP = L0000 IN. YO PC-RCS = 08 ELEVON = 15.000

BREF =  936.68L0 IN. 24RF =  400,0000 IN. 20 BEOFLAP = -14.250 RUWFLR = 55,000

SCALE = 0100 ' )

RN MO, T5/0 FRNA = .53 GRADIENT INTERVAL = ~-5,00/ 5.00
MACH ALPHA EETA ™ CA LM BL N cY [N fas) Lo
10,300 15.012 -, 00735 JSlpse L1663 =-.45373 -.00027 - JHG48 -U0254 27235 L15237 1,78733
16,300 20.114 -J{751 49513 .0a351 -.05771 =. 00040 -.00057 -.00334 A3528 24834 1.75274
10,300 25.346 ~.00765 70480 9051 - 08303 -.00054 -.00034 -. 00430 59803 Je3az 1.55974
10,300 30.162 - GO846 92124 09702 -.10028 ~ 0063 - 00K 9 =049z 2418 54676 1.36762
10,3006 35.314 EN 1 $.18011 10476 -, 12256 - Q0077 = 000as -.60629 90242 - 76763 1.17558
GRADIENT - 00007 L4MT .00138 =.00336 =.oonoz 00000 - 1018 L3105 03016 ~G3173
LocE RRORAcY’ THERE 18 NO AERD DATASET NAMED RaQlter
OA-85 (FHTIOLI MODEL 32-00 D1 NG N47 RCS OFF (RAT13F) (19 SEP 74 )
FREFERENCE DATA FPARAME TRIC DATA
SREF = 2650.0000 SQ.FT. MR = 176,70 IN. XO EETA = JED W.T.a = 150,000
LREF = 474.8100 IN, YMRP = L0000 IN. YO PC~RCS = L0 ELEWOH = 15.u6G0
BREF =  936.6800 IN. MR = 400,0000 IN. 20 ’ EOFLAP = -14.,250 RUDFLR = 55.400
SCALE = 0100
RN NO, 77/0 FRNA = A7 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA BETA N CA LM L CYN cr L s} L/

. 10,530 14,959 -.00576 30371 AT445 05415 = 00T -,.0a070 -. (0333 ZT420 15032 1.82409
10,330 20,219 -, 00491 " AGE41 08090 =-.06818 -.00043 - 0084 -.an? ASTS6 J24T40 1.76929
10.330 25.318 - 00634 - TUBTS J08772 -.0a3ag -.B00s8 - OlHIr4 =B850 60322 38238 1.57154
10,330 20,512 -.00871 95054 08510 -, 10425 - Oeris - Bn61 -.ti0642 OS2 56454 1.36508
101,330 35,503 = 00931 1.19041 L0110 -.12662 = 00035 =.0es - LT a4 91038 TT364 1.17675S

GRADIENT =-.00az1 L4338 00131 -.0a352 = 00063 00601 ~.ouggg L3124 L3640 = 03343



CATE 19 SEF T4

LREF
BREF
SCALE

MACH

10,330
10,330
10,330
10,330
10.330
110,330
10,330
10,330
16,330
10.330

SFEF
LREF -
BREF
SCALE

[LO LR LI [}

_ Macn
10,330
10,330
10,330
14,330
10,338
10,330
10,330
10,330
10,330
16,330

TABULATED SOURCE DATA,

LARC CFHT 104 (OA-83)

OA-83 CFHTI01 MCOEL 32-0 DIM4SNSD PITCH DOWN

REFEFRENCE CATA

2590.0000 SQ.FT.  XMRP

474 ,8100 1IN,
936 .6800 IN,
L1100

ALPHA
-10,399
-5.243
-.052
4,984
9.994
15.260
20,253
25,259
30,412
35,545
GRADIENT

1076.7000 IN, %O
0000 N, YO
400.0000 IN. 20

YMRF
o

nmH N

RUNNO. ET/0 TWRNA =

BETA N CA
-.00s29 -, 20194 10096
- 00526 -.14104 Orgaz
-.00734 -.0719¢ 6404
-.00418 L0254 L5549
-.0700 11353 W53
~.01165 28608 05344
- 0107t 45268 L5987
=-.01082 BE7260 L6878
=.01303. 90403 7440
-.01343 1,15966 L8081

L0063 011460 =-0G170

99 GRADIENT INTERVAL =

M
-.02957
-.01681
=.01224
-~ 00555
~.00810
-.[12263
=.037a89
-.[5586
-.0grras
= 101508

RUGEE]

CBL
= 00004
~.00034
~.£IKi81
=-.(0uet
=G0
= L1116
=029
=.Li0141
~00147
= JHI160

ey

OA=85 C(FHT101 MCDEL 32-0 GLINJONSZ

REFERENCE DATA

268000 Sa.FT. XMRP

474.8100 IN,
936.6800 IN,
00

ALPHA
~11.458
5,264
-.a97
4995
10,029
15,153
£0,373
25,297
30,351
35 . 562
GRADIENT

1076.7T000 IN. XO
L0000 IN, YO
4G0,0000 IN. 20

YMRP
2MRF

RUN NO, 68/0 FRNA =

BETA N CA
=775 =.20356 A7as
-.03664  -.141398 09256
=.04331 =-.0ra20 {7497
-.04312 00390 S8415
=.02507 12661 06000
~.(12664 28227 L6318
-.L13656 48055 L7056
-.02851 659324 Berad: -3
=.049393 83927 .1855%
=-.055%4 1.13249 Aigz254

Bajei] 01548 =-.lin214

1.03 GRADIENT INTERVAL =

oM
-.03664
-.02083
-.02257
-.02027
-.2806
~.4189
-05707
-.07357
-09738
-.12563

L0046

CBL
-.00332
- Hirat
-.00869
=-.00883
-, 00733
-,00620
- (LE6S
-.00r34
=-.arer
-.(4715
=03

BETA =
PC-RCS =
EOFLAP =
-5.00/ 5,00

oM (e
~00011  -.00467
-.06057  -.00168
-00001  -,00215
-.00M7  -,00116
-.0nse  -.00148
=621 =, 00304
=008 -, 01341
=063 - Ui 30
- A 54 -.(1534
- G5 7 =.0656
- 0068 onnen

ROLL

BETA =
PC-RCS =
EOFLAF =
-5.007 5.00

e cY
L0338 -.01209
L9614 -, 01941
00962 -.02084
LOOTET -.01655
00266 -.004t8
L0019 Luen
L0044 - 7S
L0128 -.00860
JOGSS - 06318
Loma - [H1368
=000 L0683

(RQIOLN)

PAGE L4

PARAMETRIC DATA

L0000 W.T.@ =
167000 ELEVON =
000 RUDFLR =
CL- @
-.18040 3575
-.13319 L9197
-.ara93 06410
=-.[Hi2go L5950
10260 HI7193
24264 12159
L40396 21287
37935 34834
74199 2180
89659 LT3990
LHT63 = IHTE
(RGILIZN)

PARAMETRIC DATA

000
158.600
LL00

L
-.18257
-.13285%
-.07394
-.lin15s

11423
25595
42592
L39345
6731
1626
11433

W.T.q
ELEVON
RUCFLK

o
142337
L0524
L7522
L6425
18313
213474
23345
36E6TD
S4844
76881

- G217

(19 SEP 74 )

150.000
15.000
55,000

LT
-1,32888
-1.44820
~1.10658

-.04122
1.42632
1.99554
1,09767
1,66321
1,42198
1.21177

21155

{19 EP 74 )

150,000

15,000
55 .060

[ o)
-1.27344
-1 .,26234

-.92295
~.02409
1.40793
1.899489
1.82450
1.51834
1.39909
1.13178

18980



DATE 19 %P 74 TASBULATED SOURCE OATA, LARC CFHT 101 (QA-83) PAGE a

OA-85 (FHT1D1 MODEL 32-0 GINS1 AW (RQIO3IN) (19 SEF T4 )
FEFERENCE DATA PARAMETRIC DATA
SREF = 2690.0000 SQ.FT. XMRF = 1076.,7000 IN, XO BETA = 400 wT.a = 150,000
LREF =  AT4.8100 IN. MRF = 0000 IN, YO ‘ PC-RCS = 179,000 ELEVON = 15.000
BREF = 936.6800 IN. MR = 4006.0000 IN, 20 BOFLAP = LU0 RUDFLR = 55,000
SCALE = fLotHalv} :
RUN NO, B5/0 RN = 98 GRADIENT INTERVAL = -3,00G/ 5.00
MACH ALPHA EETA o™ CA CLM CBL (8 Y <L c Lo
10,330 -10.409 L0248 -.19297 .11442 ~. 04748 00043 -,00189 -. 00182 ~.16912 A4740 -1.14738
10,330 5,138 -.00195 -, 12606 0414 =-.03761 ~.00108 =100 (0e14 = 11713 40502 -1.11534
10,330 -.249 00643 -18278 A7548 =.03702 -, 00041 ~.00321 J0508 =.05248 O7968 -.55861
10,330 £.,925 .U0847 J3071 Rigvt) = 03200 =04 =.00333 L00550 JLIg454 L7296 +33634
10,330 16,009 - 00109 13754 068698 -.03761 - ({1264 = 00310 araz +12380 L8983 1,379
10.330 15.084 =229 291658 6988 =.04995 =00347 -.K256 L0521 26347 -14378 1.83882
10.330 .28 « (2828 ~8386 T660 =, 06402 =040 ~.00152 L0348 3201 24130 1,79033
10.330 25.438 =.03535 .T04T4 L3403 -.08261 =.00569 - 113 Luzer L0032 S3T861 1.58%550
10.330 30.288 -, 03888 93077 L9170 -.10498 -, 00573 -00127 JLHI2GT JT3T50 4859 1.38001
10,330 35,4595 =.04450 1.19202 {19687 -.13304 - {\17 =l 36 L00TG 51308 J7263 1.18179
GRADIENT L0 L01623 ~.0173 LHige =002 =[S L7 11497 =003 »19342
OA-83 CFHTI01 MCCEL 32-0 O1NS) YAW (RQItMN) {19 EP 748 )
FEFERENCE DATA ) PARAME TRIC DATA
SREF = 2690.0000 SQ.FT. XMRP = 1076, 7000 IN. X0 . BETA = L0060 W.T.¢ = 150.000
LREF =  474.8100 IN, W™ = 0000 IN. © PCRCS = 179,000  ELEVON = -20.000
. BREF = 936,58800 IN, ZMRP = 4000000 IN, 20 BOF AP = G0 RUDFLR = 55,000
SCALE = Nolier]
RN ND, 28/0 FRNA = 1,00 CGRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA EETA N CA am Bl o Cy L T LD
10.330 -10,357 L0346 -, 23350 Jd2pag -.02198 .ooosT -, 00196 =003 ~.2uT82 L16212 -1 .22180
10,330 -%.326 (0064 -, 16116 Lligose =.01548 - 00033 =244 L1121 -.15122 . 11405 -1 32596
10.330 =197 o122 -.07329 JLTes? -, 02265 00088 ~. (378 LO0T2T =073 L18023 -. 91068
10,330 4,904 01336 0080 De822 -.01402 LS9 =. (396 L4 Rk 06865 [i29a4
10,330 10,228 JSHEL 9 10459 L5547 =0669 =000 ~K373 Rai:lal) .09238 ATrne 1,198}
10,330 15,114 -.00153 23085 05798 L0158 -,001169 =.ngas A752 20776 211616 1.78880
10,330 20.417 -.01349 AA002% L5906 01164 =.00320 =020 00833 354500 19498 1.81812
149,330 25,439 -.02086 8827 DEGB3 L1803 =.00443 -.06220 L0645 506330 JSUETT  1,64t63
10,330 N.3597 -.02630 «BlIT49 {8130 L1816 -.00462 =227 N ] 66358 HAB3T3 1.,43142
10,330 35,728 - 4074 1.036858 L6144 01499 =.DUead =.00341 Lnegg 80584 65533 1.22966

GRADIENT 004 3 L1569 -.One2? 00167 - L0086 -, 06003 L0003 Jl11448 - 10224 1e142



DATE 19

r
A
n

LI TR L i }

MACH
10,330
10.330
10,330
10,330
10,330

10,330

10,330
14,330
10,330
10,330

SFEF
LREF

BREF
SCALE

MACH
10.330
10,330
10,330
10.330
10.330
10,330
10,330
10,330
10,330
10,330

Oa-83 CFHTIO1 MCDEL 32-0 OtNASNS2

EP 74 TABULATED SOURCE DATA,
REFERENCE DATA
2690.0000 $&.FT. XMRP = 1(76.7000 IN. XO
474 ,8100 1IN, WRP = L0008 IN, YO
936 6800 IN, MR® = 400.0000 IN, 20
LA00
RN NO, 27/0 TFRNA =
ALPHA BETA o™ CA
C-40,473 -. 01654 -.24712 11449
-5, 085 - 4452 - 16591 .00499
-.186 ~-.05164 -.Dos67 07513
4,928 -.04353 =.01902 L6200
10.206 -.027TY 0e127 05301
15.045 -.01956 21806 05100
20.329 -.02650 .38714 L5783
25 .483 -.03ana 58593 A5421
30,689 -,[13565 79313 JL5373
38,839 -.04148 1.02393 05251
GRADIENT LOui51 01500 -.025T

REFERENCE DATA

OA-8S CFHTI01 MODEL 32-0 OiN32

2890.0000 SG.FT. XMRP = 1076
AT4 8100 IN. WP =
936 ,66800 IN, MR = 400
100
RN NO, 29/
ALPHA BETA N
-10.374  -.03037  -.23009
-S.,o06 -.08328 -.16182
=287 -,.062680 -.00182
4.885 -.05012 -84
10,060  -.0MT2 10242
15,141 - 01591 24053
20,313 -.01948 A11T4
28,681 -.02698 L0720
M50 -,02080 81141
3s,762  -,01082  1,04926
GRADIENT L00n6s 01494

»TO00 IN,
L0000 IN.
w000 IN,

338

0 A=

CA
12346
10606
Jfasze
L7159
6248
L8120
06302
6349
L6331
06233
=-.00z26

LARC CFHT 101 (OA-83)

RALL

BETA
PC-RCS
BOFLAP

(L [ L]

1.00 CRADIENT IMTERVAL = -5.00/ 5,00

LM CBL 4] <y
-.00870  ~,00298 L0420 -.p1327
- 00345 -,00T4 .00083  -.D1930
=,01240 R alars. ) W L1047 -.02293
-.00459  -.00858 00720 -,01632
L0093 - 06T L2220 -A04351
LT 23 = 0398 -00031 SHige
JATLT =~ Wes - U064 LOO104
L2505 - 0573 SH38 -.0075
L2723 - 00541 =089 L0085
L2377 - 0601 -.00138 LOonrd
L0153 04 = GUD64 L0129
PITCH WP
BETA =
PC=-RCS =
EFLAF =
.09 GRADIENT INTERVAL = -5.00/ 5.00
om CBL oM cr
-.01784  -.G0211 O0TaL -.01954
-.01017 -. 00590 276 - GZaaz
-.01855% - = G683 L1350 -zas2
~.01218  -.0062t 01122 -.nzzaz
-.00780  -.00353 L0825 -.oi220
-, G0319 =, 00413 00138 - 00541
LO0B30 - (11153 L1169 = {656
JH307 - 0n2e4 .0uz6n - 093
01282 -.0me2 L0136 -.ooTis
L0803 -0t TS L0320 - G769
L0124 L2 = LHH4 L0t

(RAIOIN)

PAGE 9

{19 sEF 74 )

PARAMETRIC DATA

L0000  W.T.@ = 150,000
158,000 ELEVON =  -20.000
LU0 RWOFLR = 55,000
. las] Lo
-, 220189 L5750 -1.41067
-, 15654 .10832  -t,43470
-.08543 07544 -1.26490
-.02427 LS04 . -.40356
L L6834 1.17688
19741 A9575 1,86671
JM4TB 18376 1,87629
50560 SHMO3 1,67959
65463 A0 1.45150
79932 64208 1.2ada9
L1392 -.00298 .16353
(RRIVEN) {10 SEP T4 )
PARAMETRIC DATA
A00 WLT.a = 150,600
158.000 ELEVON = -20.000
A00 RUDFLR = 55000
@ Fe)] Lo
-.21296 .16449  -1,25461
-.15183 L2031 -1,25983
-.l2143 08260 -,5Tanv
-.[1092 AOT09e  -.15307
08993 07941 1.13850
21619 12190 1.77356
,36425 L0204 1 .80i290
.31988 L2009 1.6241R
GBEST 46629  1.42952
81499 66380 1,22778
A1368  -,00246 15919



DATE 19 =P T4

SREF
LREF
BREF
SCALE

W

MACH
10,330
10,330
10,330
10,330
10,330
10,330
10,330
10,330
10,330
10,330

=
LREF =
BREF =
‘SCALE =

MACH
10,330
10,330
10,330
10,330
10,330
10,330
10,330
111,330
10,330
111,330

REFEREMCE DATA

2690.0000 sa.FT, XMRP

474 ,.80100 IN.
936 ,6800 1IN,
L0100

ALPHA
-13,.389
-5.120
=-.195
4,901
i0.063
18.Gr4
20,308
25.508
30,497
35 .642
GRADIENT

YMRP
DHRP

TABULATED SOURCE DATA,

OA-85 CFHTIO1 MCDEL 32-0 OiN3Z2

H HO

RUN NO. T2/ 0

BETA
-.03220
«. 5602
-,06353
-.08173
-.03671
-, 666
-.1ed42
-li2673
=.2165%
-.01974

flek i)

REFERENCE DATA

2090.0000 SQA.FT. XMRP

474 ,8100 IN,
938 .,6800 IN,
L0100

ALFHA
-10.403
-5.154
-.180
4,953
o.m2
15,074
20.350
23 .389
. s5an
33 .670
GRADIENT

N
~. 20623
~-,13709
- 06701
_.OorE3
.10580
24892
2527
626601
84225
1.08494
1459

1076, 7000 IN, X0
0000 IN, YO
400.0000 IN, 20

11182
L9868
ATe29
6a11
L5748
5893
06088
L6147
06193
L6200
= 00200

+96  GRADIENT INTERVAL =

[ )
-.03626
-.0224T
-.112400
~.01901
=.01385
=.[1665
=.01301
~,01774
=.02835
=.04495

L0098

CA-85 (FHTIU1 MODEL 32-0

= 1076.7000 IM,

P = L0000 N,

MR = 400,0000 IN,
RUN NO, 0/ 0 ANA =

BETA N CA

- 00800 -.21198 10369
-~ (03253 -,.14385 08962
-.04274 -, 08406 ar1s4
- 03767 ~ 01081 LEO0E
-, 02801 L8965 15193
- 11918 +E2642 8128
- neres 39832 JA¥5237
~ OA73T S88a82 L5297
-, (3852 80815 05348
- (14175 1.04652 03361
L1989 01424 - 0224

Bas

99  GRADIENT INTERVAL =

LM
-.2489
=.0i288
-.01509
=-.00660
=.00354
=:[009%

0033
=00t58
=.01114
~.Gzsts

L5

BL
=230
=.G0588
=.0U661
-.00623
~. 06267
=-00121
=164
=244
=-.00190
-.{Hi191

Merairg

D1NSNS2

CBL
=36
- G766
-.00a55
-.Gne14
-10626
-.00872
~LHIG04
- 0661
- 00619
=.Lie47

LOto08

LARC CFHT 104 (OA-85)

PITCH P

ROLL

BETA =
PC=RCS =
BOFLAP =
-5.00/ 5.00

N cy
L0ors? 02010
LH2TS - ti2oz22
L1308 -.U2a53
L1126 -.12425%
L5409 =.01430
JLH52 =0T
L0173 - 00928
OuzT) - 01237
L0160 ~. 01090
134 =.41208
=036 L2
BETA =
PC-RCS =
EOFLAP =
=5.00/ 5.60

(4] Ccy
LHS4 B ~ 1504
L0904 - 2217
JLresn - G2536
LDES8 -,01924
L0213 - 748
=.00043 =020
= 00038 - i3ge
JLa - 00553
=.00054 -.06514
- 00107 -, 0u576
- Ui155 Lutie

(RQIOTN)

Pi¢E 10

PARAMETRIC DATA

(19 5EF T4 )

L00 W.T.a = 156,000
158.000 ELEVON = Buils}
000 RUDFLR = 55,000
cL o« Lm
~.18267 14728 -1.24028
-.12774 - 11052 -1,15578
=.06674 7852 -.54999
LUl149 L6849 2170
JA19423 L7510 1.2547¢
22302 121635 1.84968
ITTT2 21463 1.84544
33860 2608 1.65176
69430 «4 8081 1 .44402
L4558 53260 1.238M7
#1339 ~.0ut97 47103
(RQILON) {19 EP T4 )
F_’AMTR]C BATA
LA00 weT.@ = 150,060
158,003 ELEVON = SO0
SO0 RUDFLR = 55 .000
<L @ LD
=-. 18977 14026 -f,35298
To=.13522 »10218  -1.,32336
=.l83a2 L7179 -1.16756
=-.01545 JOSeae —.27114
arez3 L8755 1,18698
JEU330 10807 1,80437
3581 187823 1.85437
«»0924 30032 1,.69563
66888 L5672 1,46451
«8ilagez 65379 1.25257
01319 =-.0n2s52 17423



DATE 19 EEP T4 ) TABULATED SDURCE DATA, LARC CFHT 101 (OA-83) PAGE 11

OA-85 CFHTIOL MODEL 32-0 UIN4SNSD PITCH DOWN WRQIBON) (19 SEP T4 )
REFERENCE DATA FARAMETRIC DATA
SREF = 2690,0000 SQ.FT. XMRP = 1076.7000 IN. XO EETA = 00 W.T.@ 5 150,000
LREF =  aT4.8100 IN. MRP = L0000 IN. YO PC-RCS = {67,000 ELEVON = L0060
BREF =  936.6800 IN. DIRF = 4000000 IN, 2 - BOFLAP = L00 RUDFLR = 55 .000
SCALE = A
RUNNO, 73,0 RN/ = 1.00 GRADIENT INTERVAL = -3.00/ 5.00
MACH ALPHA EETA (o] cA oM ¢BL o™ 44 L (a1} Lo
10,330 -10.362 L0062 . -,22169 19803 -.01768 QU089 00008 -6 = 20043 4363 -1 .46086
19,330 -5 .267 L0046 -.15143 L7909 -.01153 0024 -.600e2 -.0G5T2 -.14350 0271 -1.5478%
10,330 -.149 337 -.08719 L6367 - (EMES =.1o00s - 00070 - 00211 -.08r02 L6389 -1.36198
10,330 4993 L0511 -, 01326 L5296 00393 -, 00019 =059 -.60235 -.01781 05160 ~-.34523
10,330 10.075 00120 Deda1 A0S .(115% -.00078 -, 00000 -.002iT L7505 D614 1.24790
16,330 15,156 ~.00410 221379 .oaear 3435 -.00126 =007 -7 .19535 L9650 2.U2447
10,330 20,207 -. 00341 38320 4334 J1665 -.00063 = (EEge =087 .3452¢ 17324 1,99263
10,330 25 .456 -.00345 58874 L4413 L1341 = L0079 - ouLar =048 51265 .29291 1.75617
16,330 30.640 =62 Lares 04397 OuE2s -.uo0e2 -.00140 00884 67273 444959 1.49633
10,330 . 35,736 -, 0807 1.05004 ezrg -.01269 =02z =.10124 -z 82734 64801 1.27673
GRADIENT 0T34 01438 -.qozoe L0167 -0 L0002 - 06605 1346 -.00239 19773
OA-5 (FHTLOL MODEL 32-0 O1NG1 YAW ] (RQILONY (19 P T4 )
REFERENCE DATA - PARAMETRIC DATA
SFEF = P6S0.0000 Sa.FT. HRP = 1076.7000 IN, XO . : ETA = 00 W.T.2 = 160.000
LREF =- 474,8100 IN, YMRP = 0000 IN, YO PC-RCS = 861,000 ELEVON = 15 0600
BREF = 936.6800 IN; COZMRR = 4DDLOO00 IN, X EDFLAP = 13,750 RWDFLR = 55.000
SCALE = el
RN ND, 56,0 ®NA = .68 GRADIENT INTERVAL = -5, 00/ 5.00
MACH ALPHA BETA o cA M BL CN cy cL (e L/
10,300 14 .818 -,01927 27098 06912 -4 863 -.007T4E -.00242 L1035 24429 13612 1.79¢67
10,300 20.137 -,03823 ATL05 07720 -.06855 -.[0069 - S0081 L0834 41568 23465 1.71715%2
10,300 25153 -.04555 8437 08644 =-.0auss - 0Lro - D008 JS0274 36912 1.57871
10,300 30.196 -.08080 S2n7 09701 -.11762 =,08117 -.00126 00850 T4910 S4817 1.36655
10.300 35 445 -.05658 1.18735% JA0ro -.14990 -.01158  -.0057 A1 9524 TTSTE 1.16691

GRADIENT = 0017s L4452 Bl =-.00450 - 0019 00003 =I5 L3226 L3103 -.03231



OATE 19 SEP T4 TABULATED SOURCE DATA, LARC CFHT 101 (OA-53) PACE 12

CA-85 CFHT101 MCCEL 32-0 OINAINGD PITCH DOWN (RQIILINY (19 sEP T4 )

REFERENCE DATA PARAME TRIC DATA

SREF = 2690,000 SQ.FT. XMRP = 1076,7000 IN, XO BETA = L0 W.T.G = 100,000
LREF =  474,.8100 [N, YMRP = L0000 IN, YO PC-RCS = TTOLUD  ELEVON = 15,000
BREF =  936,.6800 IN, MRF = 4000000 IN, X0 BOFLAP = 13,750 RWFLR = 55,000
SCALE = 100
RN NO, S57/0 FRNA = 59  GRADIENT INTERVAL = <5.D0/ 5,00
MACH ALPHA BETA o™ CA M <BL N (44 L 0] LT
10.300 15,159 -.0a2ar 19619 LHE63 2r7e - 00009 -, o172 -.00098 1851 D8T36 2.74671
14,300 20,150 -, 0te3 «38051 L2437 01152 00022 -.{X1198 =-.00197 4802 15306 2.26574
10,3411 23.27%8 - 00084 H£0599 03449 -, 01054 OO -.{01189 =,001318 53344 28938 1.84210
10,300 30.512 -.001s8 84584 LM3E% - 03764 L00me -.00173 - 00461 LT0655 HMAGTOS 1.51279
10,300 35,319 ~. 00104 1.08440 5209 -.116595 ~ 00 -, 00167 f.ﬂﬂSBﬁ 85470 £6942 1.276T7
GRADIENT L0007 L4423 vy -~ LO4ET = L0000 L0001 « 24 03349 L2992 - 01289
OA~83 CFHT101 MCDEL 32-0 O1NA3NAA ROLL (RAILI2N) {19 EP T4 )
FEFEFENCE DATA PARAMETRIC DATA
SEF = 26900000 SAFT. XMRP = 1076.7000 IN, XO EETA = L0 WeT.@ = 100,000
LREF = 474 .8i00 IN, P = L0000 IN, YO PC-RCS =  T64.000 ELEVON = 15,000
BREF = 936,8800 IN, HRF = 4000000 IN. 20 EOFLAP = 13,750 RCFLR = 5% 000
SCALE = L0100 ’ ’
RUNNO, 58/0 -RNA = 45 CGRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA BETA o] Ca CLM CBL cN Ccy cL @ LA
. 10,300 15,036 -.(15528 22883 JMT6G -.1813 =.01591 JO461 - [Hi3s2 20062 +10842 1.97390
10,300 20,129 -.06763 A0 L[sa18 -.03012 -.01885 LNKET - LHHI7 38371 +20261 1.89388
10,300 25.293 -.08126 164339 L6566 -.05761 -.[11649 L0607 - 00581 55366 23425 1.65639
10,3040 3.281 -.08553 88106 L7535 -.08422 -, 0163% JHE4S - 0563 Tezas 50935 1.41510
10.300 35,324 ~.09480 © 1.14423 Oa853 -.11535 -.01683 JDOistre -, (568 WBB412 5137 1,.211896
GRADIENT =, 00200 497 00183 =.04Te -.00002 L0004 -.00018 O3332 03070 =-.03970



DATE 19 P T4

LREF
BREF
SCALE

]

MACH
105561
10,300
16,300
10,300
10,300

g8

HACH
10.300
10,300
10300
14,300
1. 300

REFERENCE DATA

2690.0000 SQ.FT. XMRP

474.8100 IN,
936.6600 IN.
LHB0

ALPHA
14.994
20.254
25.27T1
30.376
35,484
GRADIENT

YMRP
MrP

TABULATED SDURCE DATA,

OA-85 CFHT101 MODEL 32-0 G1NASN44

[ LI | ]

RUN NO, 3870

EETA
~.04538
-.06441
- .GT564
-.08339
-.69292
-.00212

REFERENCE DATA

2690,0000 sa.FT. KMRP

A4T4 8100 IN,
935 .6800 IN,
100

ALPHA
15.043
20,350
25.166
30,344
35,498
GRADIENT

YMRF
MRP

A7493
34862
33963
.T6238
1.00605
L4061

OA=85 (FHTIU1 MCCEL 32-0 OiNd4

RN NO, 40/ 0

EETA
=445
-.a472
- [4r27
-7 35
-.04029
=.00L24

o™
.2352%
A1452
L0476
.83013
1,07503
AM116

1976.,7000 IN.
L0000 N,
400,0000 IN,

9338

RN/ =

CA

038038
(13996
4183
L4384
L4450
L0033

1076,7000 IN, XO
L0000 IN, YO
400.0000 IN, 20

AL =

CA .
L6325
06398
085011
6651
06664
Rilsk}

LARC CFHT 101 (OA-83)

ROLL

BETA
PC~RCS
BOFLAP

5 GRADIENT INTERVAL = <5.00/ 5.00

CM
02681
(2988
O30a7
L2191
JLET L
=010

CBL CW cy
-.01461 00316 -.lo1e
-.01637 00296 L0204
-.01608 L0407 -, 00165
-.(i1669 030 - 00086
-.01742 L0285 00078
=012 -.ooop2 - 0ued

PITCH W
BETA =
PC-RCS =
BEDFLAP =

&8 GRADIENT INTERVAL = -5.007 5,00

CLM
=.01545
-.01580
=-.018007
~2735
~.04323
-.f0352

CBL
- 00544
-, 0488
= 00506
-0513
=.00522
L0000

N cy

00844 -,01875
»ipes =.li2147
L0930 -.l12472
.ezg  -.resE3
L0893 -.02563
LOO0G3 -, (i3

PAGE 13
(RAIISN}  ( 49 SEP 74 )
PARAME TRIC DATA
A00  W.T.@ = 100,000
T67.000 ELEVON = 000
00 RUDFLR = 55,000
c @ L
L5912 L08204  1,93950
31324 45817 1,98036
AT013 .26819  1,75204
63556 AZ3F3 1.50132
79537 2022 1,27917
03113 L2623 ~.03518
(RRI14N}) (19 SEP 74 )

PARAMETRIC DATA

SO0
75 .000
LG

[« B

21129
36640
S1971
BSa201
83653
LT

W, T.@ =
ELEVON =
RUWOFLR =

T

12021
2014
31602
ATETT
L&7Ta49
LETRY

106,000
Ll
55,060

LD
1.757T14
1.75485
1,64456
1.43214
1.23293
=-.G2rr



DATYE 19 &EFP 74 TABULATED BOURCE DBATA, LARC CFHT 101 (OA-85) PAGE 14

OA-85 CFHTIDI MODEL 32-0 CINASNED PLTCH DOWN (RATISN) (19 SEP 74 )
REFERENCE OATA PARAME TRIC DATA
SREF = 2690,0000 SA.FT. SMRP = 1076.T000 IN, ¥O ETA = .000 W.T.a = 100.600
LREF = 474.3100 TN, R = L0000 IN. YO PC-RCS = 771,000 ELEVON = QU0
BREF =  936.6800 IN, MP = 4000000 IN, BOFLAP = 000 RUOFLR = 85,000
SCALE = L0300
RN NO, 4170 FRNA = .68 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA PETA ™ CcA an gL O cy o o Lo
10,300 15,188  +,00489 14671 L0478 OT18T -, -.00106  -.00684 14033 L4308 3.25887
10,300 20,252 -,D0606 34276 0a71s LTASS  -,00184 -, 00124 -.00175 29095 1497 253072
10,360 25,386 -.00862 50163 60923 (7649 -,0008 00133 -.00233 44523 22340 2.020SD
0,308 Mase  -.00e7 .T1469 .G1087 7129 - -GS ~, 00116 -,00334 (51084 37167 1.64288
10,360  %5.833  -00572 95210  .O1161  ,O5803 -0  -.00146  -.00457 76805 56278 1.36475

CGRADIEMT ~ - L0000 J3955 SOG4 “JH061 L00Mm it Ll RS- ] Rakik.: ] 02547 =-.119150

OA-85 (FHTIGI MCDEL 32-0 OINA3NGO PITCH DOWN (RGI1EN) (19 TP 74 )
FEFEREME DATA PARAMETRIC DATA
SREF = 2600,0000 S&.FT. XM = 10767000 IN, MO BETA = L060 W.T.@ T 100,000
LREF = 474,010 IN, ™R = L0068 TN, YO PC-RCS = 773.060 ELEWN = 20,000
SREF = 936.6800 IN., PP = 4000000 IN, 20 BOFLAP = 14,250 RUOFLR = 55,000
SCALE = 0100
RNND, 1570 RNA s .65 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPRA PETA o™ ca oM BL oW cv a «© Lo
10,300 15,144 sz 12178 00813 LDpaTZ LDoes1t  -.00156 UG0S 11818 LOI5T6  3.16070
10.300 °  20.285 s PP 28852 L0493 Oopez L0080 -,0m72 -, 00T 26610 L0861 2.56836
10,300 29.416 J0Moe AT4D8 JH518 L0010 L0043 -.O0ET -.D022r AZTE JE0B49  2.G4690
10,300 30.542 o046 Lotz O3 J10256  -.00003 -.00iBA -,00249 Bauby J34953 167255
10,300 35,623 e Tel 90006 T80 A03e8 LOE010 -00200 -,00361 Tanss S5 1.38580

GRAD JENT - 00006 03814 = 00010 S00094 -, GO0 =GR =~ 00?7 3021 L2304 =-.08583



"00d SI FHVA TYNIDIED
HHL 40 ALITISIONA0Y Y

CATE 19 SEP T4

LREF
BREF
SCALE

L]

MACH
10,300
10,300
16,3060
10.300
16,300

L.REF
BREF
SCALE

0,500
10,300
14,300

10,300

10,300

REFERENCE DATA

2690,0000 3@,FT, XMRF

AT4.9100 1IN,
936 .80l IN.
A00

ALFHA
15,226
2u.208
25.395
30,537
35.723
GRADIENT

YMRP
2MRP

TABULATED SOURCE DATA,

CA-85 CFHT101 MODEL 32-0 OLIN43SNA4

un

RUN NO, 16, 0

BETA
= 00610
-.003zz2
00061
L0436
Ralk1g:]
L85

FEFERENCE DATA

2090.,0000 5a.FT. MMRP

474 .8100 IN,
936 .6000 IN,
L2000

ALPHA
15,121
20,223
25,342
30,315
35.502
GRADIENT

MRP
MR

N
08969
25656
~Ja5u2
L6578
88684
{13866

OA-85 (FHTI04 MODEL 32-0 DANSA

oo

RN ND, 17740

EETA
-, 00805
-.D20ng
-.02854
=-.03429
-.03828
-, 00146

N
+210086
6944
55872
76864
99289
L3851

1O76.7000 IN, XO
0000 IN. W
400.0000 IN. 20

RA =

CA
=.13435
=.03423
-.[13418
-.05417
=.i3544
= nnga

1076 ,7000 [N, XO
L0000 IN, YO
400,0000 IN, 20

RN/ =

CA

L5919
L6042
6197
06332
L6264
L0019

ST GRADIENT INTERVAL =

CLH

L1607
212537
13389
13636
.13551
JLHHI97

B8  GRADIENT INTERVAL =

CLM

01032
L2003
03020
LLi3465
03453
L0123

BL
00473
L0483
04 84
L0475
(45
=.L06001

BL
=00615
-.0orei
-.00886G
=. (0588
=.00939
=.00015

LARC CFHT 101 (OA-85)

ROLL

-, 00N

BETA =
PC-RCS =
BOFLAP =
=5.007 5.00

[4 ) cy
L0595 -.02137
00550 -.li2168
L0602 -.02207
.Bl‘ﬁm - 02300
L0618 = 02446
Ruayi) =005

TAW

EETA =
PC~RCS =
BOFLAP =
=5.00/7 5,00

(4] cY
=378 L1243
=-.00243 L1174
=, 00239 JAinos
-, 297 di1189
-, (368 A111
=00005

(RRI17TN)

PAGE 15

FARAME TRIC DATA

Ralki] W.T.a =
T68.000 ELEVON =
=-14.250 RUWDFLR =

<L @

Q0522 -.00696
25259 L5650
1667 15997
Sota 3uags
JT4LET L8502
L3135 JSLizag?

(RaIieN)

PARAMETRIC DATA

L0
a6, Q00
=14 .250

- €L
18735
32578
AT843
63157
JT095
LEZ886

W.T.a
ELEVCN
RECFLR

a
d1154
8440
28515
44264
Szssn
12533

(19 P 74 )

1049, G400
-2i.000
550000

Lo
-15.10839
4.4Tua?
2.60463
1.91731
1.51460
S9225

(19 FFP 74 )

100.0660
20.004
55 GGG

LA
1,67369
1.766TL
1.62096
i .426a2
1.22607
=.di2422



DATE 19 SEFP 74

LREF
BREF

g
h

MACH
10,3060
10,300
10,300
10,300
10. M0

§6d

.8
3

MACH
10,300
10,300
10,300
10,300
10,300

L LI | B T 1Y

REFERENCE DATA

2600,0000 5@.FT,
4748100 IN,
936 6800 IN.

L0100

ALFHA

15,066
£0.198
25.268
30,441
38,502

GRADIENT

REFERENCE DATA

2690,0000 5&.FT.
474 ,8100 IN,
936 .6800 IM.

0100

ALFHA
13.01
o0.204
25,408
30.z2r4
35 ..469
GRADIENT

nnn

LI LI ]

TABULATED SOURCE DATA,

OA-33 C(FHTI10! MOOEL 32-0 (2N43N60O PITCH DOWN

10T6.7000 [N, XO

400,000 N, X

3»/0

]

21937
5633
53188
73983
54887
L3605

QA-85 (FHTI01 MUDEL 32-0) UINAINGL PITCH DOWN

10767000 IN. %O

400,000 IN. 20

RUNND, 3470

N

24722
39744
ST625
75680
OT525
03564

LARC CFWT 101 (OA-85)

Hn

GRADIENT INTERVAL = -5.00/ 5.00

LI L ]

GRADIENT INTERVAL = -5.00/ 5.00

{(RQRI19N)

PAGE 16

{19 SEP 14 )

FARAMETRIC DATA

JHI00 WaTu@ =
772,000 ELEVON =
-14,250 RUWOFLR =

<L @

21002 06377
33221 12962
AT3L6 23301
63421 8123
6938 55537
Hirig: vl L2417

(RQI2DN)

106,000
=-20.000
45,000

Lo
B.29318
2.57488
BSROT
1.65360
1,38535
~.[9249

(19 EP T4 )

PARAMETRIC DATA

A0 W.T.@ =
TT2.000 ELEVON =
~14.250 RUDFLR =

[+ s 2}

23204 JLeetd
36380 16223
S09M J2T083
83970 41532
J7804 J8a68
L2806 {12437

100,000
-20.006

55.000

LA
2,60330
2.24256
1.881058
1.57824
1.32167
-.06339



DATE 19

:

LREF

SCALE

MACH
10,
10,0

10300

16.300
10.300

fhad

MACH
141,300
13,300
10,300
10,300
10,300

= T4

FEFERENCE DATA

2€90.0000 SQ.FT. XMRF

474 8100 1IN,
o936 ,.6800 IM.
LG

ALFHA
14 982
20,349
25,365
30.433
35.515
GRADIENT

YMRP
MRP

TABULATED SCURCE DATA, LARC CFHT 101 (OA-85)

QA-~85 CFHTLOL MODEL 32-0 nimaus PITCH DOWN

RUN NO, 187 0

BETA
D043
00374
U455
LOU3sT
260
= JHIGER

FEFEREMCE DATA

2600.0000 Sa.FT. OMRP

474 8100 IN.
- 938,6800 IN,
L0100

ALPHA
14 914
20,205
25 .268
an.378
35 544

GRADJENT

™MRP
gl

[}
19475
36033
S53697
J44G1
96141
L3747

1076,7000 IN, XO
L0000 IN. YO
400.0000 IN, 20

RNsA =

CA

0332t
L2414
.nasog
L3549
L3343
0600

#85  GRADTENT INTERVAL =

CM

03410
L4M509
05296
LBTTT
06160
L0133

el
00063
Lo0ora
00058
00019
- 00602
=00

OA-85 CFHTIM1 MCDEL 32-0 U3N42N4S PITCH DOWN

RN ND, 35/0

BETA
- 00170
-.0331
-, 00452
-. 00482
-, nus02
-,00016

N

22598
26014
55512
JE263
98981
L3713

1767000 IN. XO
L4000 N, YO
400.0000 N, 2

A =

04221
L4306
04306
L4187
03840
=007

63 GRADIENT INTERVAL =

M
-.003439
L1336
L2349
02028
03067
L1164

cBL

000011
-.00011
-.00o03s8

BETA =

PC-RCS =

BOFLAP =

-5.00/ 5,00
= Cy

-.00124 -.unzre

-.00116 . (0397

=-.00132 =493

—-.00144 =061

-~ 00147 =.00561

=, G0 -.0012

BETA =

PC-RCS. =

EDFLAP =

-5,/ 5.00
oM cY

-.00052 L.y

-.00050 -06283

=007 e =285

«, 00084 = 00337

=,U0083 -.004 80
-, 00002

=LK1

(RQI2IN}

PAGE 17

PARANMETRIC DATA

(19 P T4

A00  W.T.a = . 100,000
798,600 ELEVON =  -20.000
-14.2%50 RUFLR = 53 .000

cL [e>] Lo
L17954 L824y 2,17816
J32597 J15731 2.07214
47018 JEB1T3 1.79643
62404 ADTTS 1.53035
T6313 58570 1.30i293
O2as4 02454 ~.04474
(RaIzaN) {19 EP T4 )
PARAME TRIC DATA

00 W.T.G = 100,000
Te4 0  ELEVON = -20,000
-14,250 RDFLR = LT W)

CL e LT

20750 119895 2.ueT12
34188 JATITO 1.99111
48724 27761 1.75516
63675 42179 i.5U964
LTB306 60665 1.z9078
A2811 A12459 - Ld68



CATE 19 SEP T4

LREF
BREF
SCALE

W

MACH
i0.330
1.330
10,330
10,330
10,330

HE B}

iad

MACH
10.330
10,330
10,330
10,330
10,330

REFERENCE DATA

2690.0000 S&.FT. XMRP

TABULATED 30URCE DATA

LARC CFHT 101 (OA-85)

OA-BS CFHTI01 MODEL 32-0 OIN4ENAT PITCH DOWN

RN N, 2270

e}

20581
+ 36866
55073
.T5931
98273
05764

1076.,7000 IN. YO
L0000 IN, YO
400.0000 IN, 20

RN/ =

CA

033
123
(4265
L4328
L4193
00010

1.0t GRADIENT INTERVAL =

CLM

L2574
03553
Ju518
L5135
03180
L0132

L
Ruleerge
L0042
L0010
L0605
- 00034
- L0005

OA-85 CFHTI01 MOCEL 32-0 01N47M48

RN NO, 22/0

4748100 IM, YMRP
936 ,6800 IN, MRS
L1100
ALPHA BETA
18,217 AH451
20,299 Mratrg
25.515% J33L
30,707 0214
35.848 L0057
GRAD [ENT - L2l
REFERENCE DATA
2690,0000 sa.FT. XMRP
474 .8100 IN, RP
836.86800 IN, 2R
L0100
ALPHA BETA
15.212 ~.01742
20.304 -.0222T7
25,508 -, 03201
30.670 -.03356
a5 .21 -.0306
GRAD IENT =.0o1a7

(=]
22079
38647
ST124
J7924
1.00924
03819

10767000 IN. XO
000 IN, YO
4000000 N, 20

RA =

CA

05081
HE267
153654
L5382
LAB303
L0011

1.0t GRADIENT INTERVAL =

(=2}

LMOs7
12183
03183
03590
L3615
L0128

CBL
- oosar
~.00442
~.00519
=.ouszr
-0583
- AWHG

BETA =

PC-RCS =

BOFLAP =

~5.,00/ 5,00

W Cy
-.00142 =104
=-.00159 =024
=-. 00162 -.00esT
=0136 - 0nssn
~.(10144 -.az2
SOOCR = (KA S
RALL,

EETA =

PC-RCS =

ECFLAP =

=5.00, 5.0

(4] (4 4

- 00083 L0447
=-.00116 306
- 0069 JANES
=050 JLi0zes
- X218 Li2e2
= CHIG =008

(RGIZINY

PAGE 18

FARAME TRIC DATA

A0 W.T.a =
311,600 ELEVON =
=14 .2%0  RUDFLR =

cL las]

Jdaent L9294
33148 16658
AT856 27590
HIOTS A2493
Jgreoe BUa51
L2840 L2500

(RQIZ4ANY .

PARAMETRIC DATA

REvi]
3Gz.060
~14 .250

[«

19972
JSe410
49239
Ba278
278731
023857

W.T.@
ELEVON
RLUDFLR

# o

10697
-18350
J20A 34
4377
SI6
L2347

(19 SEP T4 )

150,000
~20.000
35 .000

Lo
2.02291
1.98981
1,73453
1.,48431
1.26662
-.03508

{19 EP T4 )

Lo
1,86715
1.87564
1.67287
1.44345
1,24248
-.o3252



DATE 19 %P T4

8REF
LREF
BREF
SCALE

HACH
10,320
10,334
10.3M
10,330
10,330

g

MACH
10,330
10,330
10,330
11,330
10.330

REFEFENCE DATA

2600.0000 SA.FT. XMF =
474 .,8100 IN, HMRP =
936 .,6800 IN, MF =
e
RUN NO,
ALPHA BETA
14,975 -.01410
20.251 - 01618
25.509 -.01982
30,643 -, 750
35.768 -.01808 1
GRADIENT =-00018

REFERENCE DATA

TABULATED SOURCE DATA,

OA-BS C(FHT104 MCDEL 32-0 DiMde

1076,7000 IN, %O
.0000 IN, YO
400.0000 IN, X

247 0 RN/ =
;N CA
.23195 08004
.39896 L6171
59313 (6264
01033 05299
L2884 L6147
.(3856 00008

LARC CFHT 101 (QA-8%)

PITCH P

BETA
PC-RCS

nm oo

§
&

1.1 GRADIENT INTERVAL = -5.00s 5.00
M cBL (4 ) cY
-.{0092 -.0011@ 00141 =, ({744
01034 -,00138 AT =008
01954 ~-.00185 L0188 -.01002
£12318 -.00162 0117 =91z
02zte -.0079 L4050 -, 00972
L0t14 - 0013 =002 =011
OA-85 CFHTILL MCDEL 32-0 G2N46N4T PITCH DOWN
BETA =
PC-RCS =
ECFLAP =

2690.0000 Sa.FT. DHMRP = 1076,7000 IN, XO
474 .8100 1IN, WP = L0000 1IN, YO
936,6800 IN, 4P = 400.0000 IN, 20
0100
RINND, 31/0 RNA =
ALPHA BETA . N CA
15.121 L0145 22400 L4307
20.287 osn2 37408 04403
25.492 . -.00083 55347 04528
30.6a2 O0086 75461 L4549
35.832 -.{HNS1 OTTO5 L4463
GRADIENT =, 0012 L3641 JHHHI9

+99 GRADIENT INIERVAL = ~5.00/ 5.00

amM L

01086 00T
11999 L0049
L3010 =307
A15654 =.0KHe
L3627 =.Ga03e
LM 3a = OLHHIS

N Yy
= {Xi137 =.nuosz
=040 =-.00180
=.00120 -,(1250
=147 =.00312
=038 =.0G433
=000 - - 0T

PAGE 135
(RQIZSNY  { 19 SEP T4 )
PARAMETRIC DATA
L0 W.T.Q = 130,000
302,000 ELEVON = -20.000
-14,.250 RUOFLR = 55.000
< e ] LD
20856 11794 1,76534
35294 19599 1.80080
50833 31196 1.62046
JEE5(IT ABT20 1,42352
8886 L5124 1.22667
JLesre L2574 ) - 2804
(RGIZEN) (19 SEP T4 )
PARAME TRIC DATA
L0 W.T.@ = 150,660
311.01‘_1[] ELEVON = =20.060
=34 .250 RDFLR = 55 .000
L O LA
L2050 L0068 2.04998
»23559 L7106 1.96181
SAB00 27907 1.7203
62569 2429 1.,47268
TEE0 60815 1,2895%6
L2725 L2450 -.03991



OATE 19 SEF 74

@
A
N

[LINE | B TR [}

SCALE

MACH
10.330
10.330
10,330
10,330
10,330

LFEF

LI LR I |

SCALE

MACH
10.330
106,330
10,330
10,330
10,330

REFERENCE DATA

2890,0000 SG.FT.

474 ,8100 IN.
936.6800 1N,
L0100

ALPHA
13,009
20,374
25 441
30,651
5.8
GRADIENT

REFERENCE DATA

2690,0000 SA.FT.

474 .2100 IN,
936.6800 [N,
-0100

ALFHA
13.125
20,333
25.425
30.363
35.74A
GRADIENT

TABULATED SOURCE DATA,

LARC CFHT 01 (OA~85)

0A-85 (FHTI0L MCODEL 32-0 O3N4ENAT PITCH DOWN

XMRF = 4076,7000 IN, X0 BETA =
WRP = L0080 IN, YO PC~RCS 2
IR = 400.0000 IN, 0 BOFLAP =
RUN NO. 33,0 RNA = 1,00 GRADIENT INERVAL = -5.00/ 5.00
BETA o™ cA CAM CBL cWN Y
-~.Do311 22797 04670 L33 -000N - 0078 -.0U318
0008 38405 4721 01626 L0023 - 0m12 -.00367
000k .SE5T2 04756 D256 00028 -.0m092 -.00543
JLHAM T840 JMETS 03188 00016 =008 -,0085)
00009 1,00653 04313 3301 -00029  -.00130 ~,00869
LO008S JABTT9 ~.00048 00141 L0000 - -.p0002 007
OA=85 CFHTION MODEL 32-0 GINAGNGT PTTCH BOWN
XMRP = 10767000 IN, X0 BETA =
P = L0000 IN, 1O - PC-RCS =
MR = 400000 IN. 2 EOFLAP =
RN ND, 43/0 ®NA = .95 GRADIENT INTERVAL = -3.00/ 5.00
BETA o™ CA LM <ol W cy
-,00126 20894 04275 01728 LOD09  -00100 -.00216
-.0D165 36804 04421 L1676 - 07 0018 -,00320
00017 58303 04433 01362 - 00018 -,u420 ~-.00409
o012 0363 04478 00344 -00020 - 0EM85 -.0n040%
- 00196  1.04891 04400 -,01262 00049 -,00H20 -J0624
oot 4081 L0008 -,00142 00002 - 00000 -.00019

PAGE 20
(RQIZTN) (19 SEP 74 )
FARAMETRIC DATA
0 W.T.a = 150,000
311.000 ELEVON = -20,0U0
-14,250 RWFLR = 55,000
L s 1] LD
20793 L0447 1,9503)
34359 JATTSY 1,93060
AT 28596  1.71502
64554 AL 147775
79140 62342 1.26544
Wi L L2511 -.03667
(RQIZBN) (19 EP T4 )
PARAMETRIC DATA
SO0 W.T.2 = 150,000
311.000 ELEVON = G
JHD  RUDFLR = 58,000
a o© Lo
19055 L8379 1,98928
»34550 ATS6L 1.96T49
50729 29083 1,74430
66921 AATZ20 1.459643
82558 64851 1,27309
L3099 2678 -.03699



DATE 190

SEP T4

REFERENCE DATA

TABULATED SOURCE DATA,

OA=-85 CFHTI01 MODEL 32-0 JIN4TH4A

LARC CFHT 101 [OA-83)

ROLL

SREF = 2680.0000 Sa.FT. XMRP = 1076.7000 IN, XO BETA =
LREF = 4T74.8100 IN. YMRP = L0000 N, YO PC-RCS =
BREF =  936.8600 IN. DARP = A00,0000 IN, 20 EOFLAP =
SCALE = Ryl
RUN NO, 45/ 0 RN = 98  GRADIENT INTERVAL = -%5.00/ 5.00
MACH ALFHA BETA N CA M ceL [ ) <y
10,330 153,103 ~.0254% 22739 .05136 -, 0067 =.Gh594 -.0n02a L0211
10.3350 20,478 -.03218 J0ade L5336 00014 =.00610 -.0o028 Rebu: -}
16,330 25.206 -t 59887 L5477 = 00250 =662 L0021 =.00106
16.330 30,582 —.04L03 83175 205492 =-.01333 - 622 -.00056 - 00067
10,330 35,713 ~.l1aa7e 1.077H 15469 =.03114 =.L0648 =013 -Jgoe
GRAD IENT =002 L8136 001 ~.006145 =02 = 004 =015
CA-85 CFHTI(1 MODEL 32-0 DiNdg PITCH WP
REFERENCE DATA
SREF = 2690.0000 Sa.FT. XMRF = 1076.7000 IN. XO BETA =
LEEF = . 474 .8100 IN, MRF = L0000 IN, YO PC-RCS =
BREF =  936.6800 IN, HMF = 400.0000 IN. X0 EDFLAP =
SCALE = 0100
RN NO, 4770 A = «99  GRADIENT INTERVAL = -5.00/ 5.00
HacH ALPHA BETA e ] CA CLM CBL W Y
10,330 14,577 -.01415 25078 L5965 -.01679 =.00116 00136 =, 00691
10,330 . 20,328 -.01768 43057 JLB1T8 =.01490 - 0163 00166 =.0ee9
10.330 25,350 -.02342 63191 6278 -.01808 =022 00231 =-.01121
10.330 30.512 ~.01868 85814 06321 -.029T5 =-.00170 (137 =024
10,330 35,730 -.11813 1.1107% L6391 -.04T59 -, b017T6 LL0e =.01103
GRADIENT - 00017 04154 L001e -.00148 - L2 =.00602 =009

{RGT29N)

PAGE 21

(19 SEF T4 )

PARAME TRIC DATA

000 W.T.@ = 150,000
302,000 ELEVON = Nlv]

J00  RUWDFLR = s3,.000
CL ey LD
J20615 0B84 1.8941%
.36359 .19288 1.88714
51852 30460 1,702
58812 ATO4E 1.46265
54255 67309 1.25178
63111 Ji2T41 -.03328

(RRI3NY (19 EP 74 )

PARAMETR1IC DATA
L0000 W T.6 = 180,000
302,000 ELEVCN = .on0

60 RCFLR = 35,000
cL @ LD
22684 12244 1.8527t .
.38229 -dar 3 1.84229
.54419 .32128 1,66274
Jqureze 49015 1.,44286
LB5436 0052 1,23388
L3595 L2783 -,[i3163



OATE 19 EP 74 TABULATED - SOURCE DATA, LARC CFHT 101 (OA-83) PAGE 22

OA=85 CFHTL(4 MCCEL 32-0 O2NMENAT PITCH DOWN (RQIZN) {19 EFP T4 )
REFERENCE DATA FARAMETRIC DATA
SREF = 2690,0000 S@.FT. XMRP = 1076,7000 IN. %O EETA = Lo w.T.a = 150.080
LREF =  474.8100 IN. ™RP = L0080 IN, YO PC-RCS = 311.000 ELEVON = 000
BREF =  936.6800 IN. MRF = 400.0000 IN. 20 . BOFLAF = 00 RUCFLR = 5% .6G00
SCALE = J10n
RUN NO, 48/ 0 RHNA = «95  GRADIENT INTERVAL = -5.00 5.00
MACH ALPHA EETA o €A QM CBL C Cy L e} Lo
106,330 14,976 L0 21900 L0591 LOui2s Pt ) =.0329 =-.000T9 + 21004 06231 3.37108
10,330 20.2%8 LT26 «38391 L0688 0442 00030 -.00118 ~.G0174 33763 .13926 2,56935
10.330 25 .288 -.00011 ST795 JXTER L0373 =026 =-00110 ~.00266 S1884 25473 2.035682
10.2330 30.515 L0068 B33 JHIT6L =.K593 000es - 00077 ~.00342 68819 41448 1.66047
10.330 33 .660 Rt 1.03379 L0615 ~.02273 O0o1r -.000sT -.00529 83636 60766 1.37635
GRADIENT ~.[{{H O L3986 Loonnz2 -.00113 - 0000 00002 -.00022 L2065 L2643 =.03454
CA-83 CFHTLOL MXCEL 32-0 U3NMGNAT PITOH DOWN (RQII2N} (19 EP T4 )
REFERENCE DATA ’ PARAMETRIC DATA
SREF = 2690,0000 SQ.FT. MR = 1076,7000 IN. XO BETA = L00 W.T.a = 156,000
LFEF =  474.8100 IN, ™MRP = L0000 IN. O FC-RCS = 311,000 ELEVON = O3
BREF = 936.6000 IN, MRP = 400.0000 IN, X0 ECFLAP = L0600  REFLR = 55,000
SCALE = 0100
RN NO, 3W/0 RA= 98 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA BETA (=] CA CLM Bl W <y (28 Q@ LA
10,330 15,180 =, 00078 23368 (4651 - (04 96 00030 =-.0ne -.00418 21528 10660 Z2.01948
10,330 20,233 -,00091 Aue1T LMEET =-.00548 L0009 =000 -.[H551 JJ6496 JAB426 1.980G70
10,330 25,375 LO0108 SUT02 04714 =-.00884 Breei =-.00122 =580 S2e2s Jbzre A, 7a502
10,330 30,682 LOmTe 84081 4623 -.01920 LT =-.00132 =-.00689 69968 A6836 1.49324
10.330 35 .680 SRS 1.07817 L33 -03502 = (0024 ~.[K148 -.(Ksa? A5016 E6457 1.,27926

GRADIENT L 125 =.00003 -0 44 = DN - 00002 -0018 Bijtc) L1225 ~-,03333



DATE 19

LREF
BREF
SCALE

L [ LR ]

MACH
10,330
S 10,330
141,330
11.330
10,330

LEL

LI LI B }

MACH

10.330
10,330
10,330
10.330
10.330

=P T4

REFERENCE CATA

26€50,0000 5a.FT. XMRP =
474 ,81G0 IN, R =
938 ,6800 N, MRP =
L1100
RLN NO,
ALPHA BETA
15,093 -.00526
20,165 - D05 32
25,316 -.00547
30.359 -, 00623
35.474 -.0u72t 1
- 00006

GRADIENT

FEFERENCE DATA

TABULATED SOURCE DATA,

LARC CFHT 101 (OA-85)

OA-85 CFHT101 MOCEL 32-0 OfN46NAT PITCH DOWN

1076,7000 IN. X0
L0000 IH. YO
460.0068 IN, 20
60/ 0 RIA =
N CA
.26924 AB3TY
45913 L6070
68709 07008
91526 orez2
47125 0are2
04435 00166

OA-83 FHTIUL MCCEL 32-0 INATNG R

2600,0000 SA.FT. XMRP = (76,7000 IN, XO
474,8100 IN. ™FP = 0000 IN. YO
936.68U0 IN, C MRP = A00.0000 IN, 20
L0100 .
RUN NO. 64/ 0 RNA =
ALPHA PETA o™ CA
15.052 -, 03z22 28544 06451
20.096 -.(3895 ATTE3 7263
‘25.198 =-.M599 L69715 L6035
30,463 -.0531¢ 95128 L8016
. 35.460 - 15455 1.20206 L1993
GRADIENT -.00145 04508 00174

BETA =
PC~-RCY =
BOFLAP =
.98  GRADIENT INTERVAL = -5,00/ 5,00
an oL o oy
-.03285 -,000 -, 00004  -.0D304
-.B244 -,00053 -, 00000 -,00358
-.07641  -,00060  -,00089  -,00433
-.40288  -00ET0 -.00089 -.00552
-.13483 -~ 00080 = 00082 -. 00598
- LRS00 = O0002 =, 00000 - 019
ROLL
BEETA =
PC-RCS =
BOFLAP =

«99 GRADIENT INTERVAL = -3.00/ 5.00

M
-.05115
-.06950
-.0922¢
-,12206
-.15427
-.G0505

ceL
=603
=00641
= 0aras
-.00694
-.00688
-.00004

W Y
L0034 Neb Eh
JL0eT L0037
A1 - 0ti2es
Jora2 -.00217
X029 =-.00312
00001 ~.0(0023

(RQIZAN)

PARAMETRIC DATA

PAGE 23

(19 SEP 74 )

L00  W.T.@ = 156,000
311,000 ELEVON = 15,000
13.750 RUWDFLR = 55,000
cL =4] LD
24597 12196  2.01682
41008 21527 1,90498
59115 35713 1.65528
J5022 53008 1.41529
90323 JT5675 1.20310
03247 03086 -.04155
(RQI3N} (19 EP T4 )
PARAME TRIC DATA
000 W.T.@ = 150,000
IN2.E ELEVON = 15.000
13,750 RUDFLR = 55 .000
[« 8 < L/
25889 13643 1,89766
42343 .23161 1.82817
S0660 36951 1.61458
TT425 S6000  1,38250
S2149 77825 1.18405
L3275 L3150 -.03661



CATE 19 9EF 74 ) TABULATED SOURCE DATA, LARC CFHT 101 (OA-8%) PAGE 24

OA-83 CFHT10: MCCEL 32-0 OPNAEBNAT PLTCH DOWN (RGI3I5N) {419 %P T4 )
REFERENCE DATA : PARAMETRIC DATA

SREF = 2690.,0000 3Q.FT, XMRP = 1076.7000 IN. %O BETA = L00  W.T,@ = 150.000

LREF =  4T4.8100 IN, YNRP = LJ000 IN, YO PC-RCS = 311,000 ELEVON = 15 000

BREF =  936.6800 IN. 2MRP = 4D0.000D IN, 20 ) BOFLAP = 13,750 RUDFLR = 55,000

SCALE = L1100
RUNNO, S52/0 RNJL = 1,00 GRADIENT INTERVAL = -5.00/ S5.00

MACH ALPHA BETA N CA CLM Bl CYN CcyY cL o LD
10,330 14,843 = 00406 26865 5857 -, 04216 =-,00048 -,00088 -An219 24468 12543 1.95068
10,330 201,165 - 00547 6809 65 B4 =-.06392 =-. 00063 = 00085 - 0343 AI6TH 22317 1.06724
10,330 25.226 - 00366 68282 .OT438 -.0857s - 00049 -, 00074 =-.00498 56599 .35832 1.63540
10.3%0 30,312 =-. 00556 52014 08308 -,11229 = (0053 -, 00060 -.[0844 JT5238 53611 1, 40341
10,330 35,496 =, 00647 1.18020 09224 =, 1484 =-0007e =7y - 00781 ST JT6037 1.19325
GRADIENT -, 00008 421 J64 =093 «, D000t L0000 =.00028 3228 LE3GT4 =030l

CA=83 (FHTI01 MODEL 32-00 U3NASNAT PITCH DOWN (RGIDGN) (19 E£P 74 )

FEFERENCE DATA PARAME TRIC DATA

SREF = 2890.,0000 SQ.FT. XMRF = 1076.7000 IN, X ETA = L0 W, T.@ = 156,000

LREF = 4AT4.8100 IN, ™RP = L0000 IN, YO PC-RCS = 311,000 ELEVON = 15 .000

BREF = 9366800 IN. DF = 4000000 IN, 20 BOFLAR = 13.750 REFLR = 55 .000

SCALE = L1100
RINND, 53/G RNA = «99 CGRADIENT INERVAL = -5.00/ 5.00

MACH ALPHA BETA N CA am CBL [4 ) cy L (a5} LD
10,330 14 .928 00166 28237 JDB484 - 05266 =038 -, 00085 -, 00798 25619 L13520 1.489484
10,330 20,273 000191 8430 07198 - 07380 - (0043 =084 =.00a93 42935 L2353 1.92445
10,330 25.243 -.0050 707D 08012 -.09827 - 069 -0z =-.G1037 60053 ST 1.61555
10,330 30,343 -.no3e? ~4317 L0885% -.126853 e vis] —.0004 1 -.l11126 J6523 35289 1.3912%
16,330 35 444 -.00500 1.19920 L09701 -.15917 =003 -.000%2 —JLETS 92071 JT74458 1.16885

GRADIENT = 00034 Ladps L0159 -.00520 = O3 L0002 =-.00023 03266 L3120 ~.G3605



DATE 19

LREF
BREF
SCALE

nounou

MACH

10,330

10,330
10,330
10,33
T 16,330

o
!
(LI I ]

MACH
10.330
106.330
10.330
168.334
111,336

EP T4

REFERENCE CATA

2890,0000 SA.FT. XMRF

474 8100 IN,
936 ,6300 IN,
L0100

ALPHA
15,147
20.409
_25.2m
30,378
35.550
GRAGIENT

YMRP
r

TABMLATED SOURCE DATA,

LARC CFHT 101 (OA-83)

OA-85 CFHTI01 MOCEL 32-0 DINASNAT PITCH DOWN

[T [ |]

RN NO, 6170

EETA
~,00205
-.00391
~, 00372
-, 00388
=.1395
<. 00011

REFERENGE DATA

2690.0000 SQ.FT. WMRP

474 .8100 IN.
9536 ,6000 IN.
LU0

ALPHA
14,890
20.209
25 .224
3,355
35,465
GRAD [ENT

™RP
MR

;N
123669
43391
84351
.88235
1.14672
L4456

1076,7000 IN. %O
L0000 IN, WO
460,0008 N, 20

FHNA =

CA

03601
L4370
05205
L6133
L7112
JENT3

BETA
PC-RCS
BOFLAP

98 GRADIENT INTERVAL = -5.00/ 3.00

oaM.
-.O0517

-, 02587

- 04774
- U7560
-.10867
=.00505

CBL
= 00030
- 00054
-.00073
=il
-.00097
=TS

OA=85 CFHTIU1 MCDEL 32-0 (IN4TN4Q

RUN NO. 82/ 0

BETA
=-,(46T1
=.06260
-.(7394
-.0str
= .B066
-,(it198

()]
.25482
45826
&TT89
»93320
1.18392
AW 347

10767000 IN. XO
L0000 IN, YO
400.0000 IN. 22

RN/ =

CA
L5511
8422

= 1

L8336
L1aese
J0te2

.99 GRADIENT INTERVAL =

el
=.03640
=~ 05700
~.0r958
- 101956
~.14124
=511

Bl

- =0m7r

=073
~.01085
- 010084
-01111
= QU0

(4 cy
=.00450 =-.00118
~.0014% - 00229
-K1149 ~. 0334
=004 =.00447
-.00137 -.0l5a8

Niein =023

ROLL
ETA =
PC-RCS =
EOFLAP =
-3.007 5.00

(=] cy

L0173 L0001

L0580 L0048

L0241 - 0164

196 -.00193

00169 - L0280
= o DHIO0 =06

PAGE 25

(RQI3TNY {19

PARAMETRIC DATA

00
621,000
13,730

CL

21911
39144
55971
T3H9
80112
L3304

W.T.a
ELEVON
RUDFLR

[ 1}

L9649
19227
32178
49912
Je%20
L3073

(RQI38N) (19

PARAME TRIC DATA

000
602,000
13,750

L

23210
AUTar
58239
WTE313
52 1ergi]
L3338

W.T.4
ELEVON
RDFLR

o)
11874
.21857
35440
54354
76211
13139

SR T4 )

150.000
15.000
55.000

Lo
2.27074
z.03592
1.73044
1.46297
1.22979
=-.05215

EP T4 )

150000
15,000
55 ..000

L/
1.95439
1,.86607
1,64333
1.40408
1.15498
-.03858



OATE 19 SEF T4 TABULATED SOURCE DATA, LARC CFHT 101 {OA-83) PAGE 28

CA-85 CFHTIDL MCDEL 32-0 DiIN4TNAE  ROLL (RGIISN) { 19 SEF T4 )
REFERENCE DATA PARAMETRIC DATA
SREF =  2690.0000 S&.FT. XMRP = 1076.7000 IN. XD BETA = 000 W.T.@ = 150,000
LREF =  474,8100 IN. HRP = 000 IN, YO PC-RCS = 672,000 ELEVON = o600
BREF =  §36.6800 IN. 4RF = 400,0000 IN, 20 BOFLAP = LMD RUFLR = 55,000
SCALE = 01
RUN NG, 46/ 0 RN/ = .98  GRADIENT INTERVAL = -5.00/ §.00
MACH ALPHA EETA =] CA CLM [« ol <y <L (6] L0
10,330 15,082 -.04029 L20650 04396 L0945 - LS00 BEIr? L0160 118795 9858 1.95407
10.330 20,431 -. 05131 L38606 AMESL 01222 - 00892 00068 L0z02 34553 AT837 1.9370%
16,330 25 .444 =.06475% 58168 04738 01133 - 31053 00110 000 50488 29268 1,72508
110,330 30,548 -.07073 80598 AMa3t 0onse - e 00029 L0062 £5956 A512% 1.48378
10,330 35,837 = 7847 1.05828 Kt 1] - 01746 ~.01099 =.0000a = L3027 83041 H5943 1.25929
GRAD IENT = AHTLAS AM117 LJanze - AL 6 - DS - 00atd -~ 000 L3116 L2r1o ~.iZ564
OA-85 (FHTID1 MCDEL 32-0 CHNMGNAT PITCH DOWN HRAI4ON) {19 EP 74 )}
FEFERENCE DATA . FARAME TRIC DATA
SREF = 2690.0000 Sa.FT. XMRP = 1076,7000 IN, X0 BETA = L00  WuT.e = 450,000
LREF = 4T4,8100 IN. WP = L0000 IN, YO . PC-RCS = 621,000 ELEWN = 00
BREF = 938.6800 IN, DIRF = 400,000 IN. 0O BOFLAP = O RUDFLR = 55 000
SCALE = JO100 :
RN NO, 4471 FRHNA = .88 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA BETA N CA CLH {BL W cY jo @ L
10,330 15.232 -0i238 18677 02624 LIB647 - 00043 - L0114 - -, 00170 L7522 Or4sr 2.33704
10,330 20,19 -~ 00119 35062 02839 L4128 - 00040 ~.00126 -.onzr2 31894 14834 2.144851
10.330 25 659 - 00107 55385 2980 4108 - X50 =.LWi134 -.003a3 45633 26668 1.82363
10.330 30.439 - L0237 6142 L5079 03127 -, 068 -.3133 - 04689 L4087 LA1230 1.55435
10,330 35,013 21 1,754 03027 01385 - LHI06E -~ AM139 =614 BLTIT J&2019 1.30245

GRADIENT SOr2 L4058 L6020 =068 =-. DO =. 00001 - 0iG21 030897 02643 -.05199



DATE 19

SREF
LREF
BREF
SCALE

o0

MACH
10.330
10,330
10,330
10,330
146,330

LREF
BREF
SCALE

MACH
10,330
10,330
141,330
10,330
14,330

EP Ta

FEFERENCE DATA

26900000 SQ.FT. XMRP

474 ,8100 N,
936 .60l IN,
L0100

ALPHA
15,244
20.513
25.T41
.71
35.888
GRADIENT

MRP
MRP

_ TABULATEC SOURCE DATA,

LARC CFHT 101 {OA-8%)

OA-85 CFHTIOL MODEL 32-0 OINASNAT PITCH DOWN

nwa

RN NO, 20/ 4

BETA
LTTL
JHTOS
00665
0541
JLOMie
-, 007

REFERENCE DATA

2690,0000 Sa.FW8 XMRP

AT4 81007 IN.
936 ,6800 IN.
L3100

ALPHA
15.179
20.302
25.481
30,7357
35,004
GRAD JENT

™RP
DiRP

N

17332
4279
S3441
73416
495614
3739

1076 .7000 IN, %O
L000 IN, YO
4000000 IN, 20

RN/ =

cA .

L2357
L12364
02434
L2349
02549
00011

1.0{ GRADIENT INTERVAL =

CLH

04849
L5780
06514
T332
Lr3eg
JL0125

<BL
00048
SOOI
L0000s
=. 00030
-.0oos2
-J0006

CA-83 OFHTIO1 MODEL 32-0 DIN4TNAS  ROLL

RN MO, 23/0

BETA
-.02799
=-.[03356
~. 4227
-.05005
-.06205
-.[o16d

N

»19630
36490
S50TT
77180
~S08T3
03849

1076, 7000 IN, XO
L0000 IN. YO
400.0000 IN. 20

RN/ =

CA

4309
04516
204535
L4643
Lu582
00013

BETA =
PC-RCS =
BOFLAP =
~5.00/ $.00
CN Y
~-.00198 L0039
=.00208 = 0OurY
-.tz21 -1 35
=-.U62zs = 02U
=-.0ozz2 -.00281
=000 -, (H15
BETA =
PC-RCS =
BOFLAP =

1.01 GRADIENT INJERVAL = -5.00/ 5.00

M

L2175
03201
O34
04596
JME05
L3

Bl
-.00719
=714
=.00731
=-.00833
= 00846
=011

N

Y
HE16
ABTS
JLEMT2
Onens
653
Lonou

{RAI41N)

FAGE 27

PARAMETRIC DATA

L0000 WT.G =
621,000 ELEVON =
-14 ,250 RUCFLR =

cL a
Jd6102 L6831
31271 14244
L7081 25402
Bin18 39685
LT596G 58114
L2915 Aiza 33

(RRI42N)

PARAMETRIC DATA

000
802 000
=14 .,250

cL

Jd7017
32636
S4TTED
53965
STTATS
212911

W.T.a
ELEVON
RUDFLR

@

03299
16896
21788

A3437

61599
L2535

{19 sEP T4 )

150.00G
-20.000
55,000

LD
2.35T43
2.19528
1,853486
1.55769
1.30724
-.15314

(19 EF T4 )

150,000
=20.000
55 .006

L0
1.91607
1,932T76
171901
1.47258
1,257713
-.03436



DATE 18 SEP 74 TABULATED SOURCE DATA, LARC CFHT 101 (OA-85) Pagt 28

QA-853 (FHT101 MODEL 32-0 OZN43NET F1TCH DOWN (R@J43N) (195 SEP 74 )
REFERENCE DATA PARAMETRIC DATA

SREF = 2650.0000 SQ.FT. XMRP = 10767000 IN. XO BETA = L0808 w.T.@ = 100.000

LREF = 474.,8100 IN, YMRP = 0000 IN, YO PC-RCS = T69,000 ELEVON = 15,000

BREF =  936.5800 1IN, 2MRP = 400,06000 IN, 2 BOFLAP = 13.750 RWFLR = 55.000

SCALE = 0100
RUN NO, 35170 ®RNA = 63  GRADIENT INTERVAL = -5.00s S5.00

MACH ALPHA BETA N CA M Bl N cyY k. @ LD
10,300 15 .064 =.00201 22051 J33614 -,00255 =.00u0s - 00101 ~, 00139 219 LesT? 2.27472
10,300 20.342 =-.00292 1406 L4099 =.01924 e earg =iz -J00217 +37398 18237 2.05070
10.300 25.108 = 06376 61611 L4829 =.03960 =002 =Gane7 «.O0353 53740 D516 1.76104
10,300 36,329 ~-. 00340 .05971 L5782 ~.0855T7 - 00030 ~. 00081 -.00511 71285 48403 3. AT2TS
10,300 35,02 -.00413 1.10748 6645 -.09534 ~-.00a57 =007 3 =639 86494 L0484 1.24483
_ GRADTENT - (009 04392 LAUE63 =59 = LS Nreri =-.0062a 03285 L2as0 -.(i5216

OA-85 (FHT101 MCDEL 32-0 OSN43NG0G PITCH DOWN (RGT44N) (19 P 74 )

REFERENCE DATA PARAMETRIC DATA

SFEF . = 2890.0000 SQ.FT. MR = 1076.7000 IN, X0 } BETA = L0000 W.T.a = 100,000

LREF = 474.8100 IN. WRP = (000 IN, YO : PCRCS5 = T69.000 ELEVON = 15 .000

BREF =  936.6800 IN. MRP = ADO.0000 1IN, 2 . ' ECFLAP = 13.750 . RJULFLR = 55 ..000

SCALE = L0100
MM N, 5470 ®RA = 65 GRADIENT INTERVAL = ~53.00/ 5.00

MACH ALPHA EETA N CA . CLM CBL W (S 4 L @ L
10,300 15,032 =-.00611 - 25903 04240 -.04022 -.00021 - L0774 -4 8 +Z23865 J13U07 2.16821
10.300 20,266 - OB554 JA4300 L5144 -.05397 = 00044 =TS -.[i132 39776 L2017t 1.971%54
10,300 25,197 =.007T64 65273 L5881 ~. 07428 - 0059 —.00045 —.0i2e7 56567 33092 1.70936
10.300 30.237 -.00849 JBET53 06681 -. 10054 =74 =.0029 =388 T334 Suder 1,45272
10.300 35.272 = 00997 1.13578 J73re -.1291% = (0105 -.00027 =-.00510 88465 J1609 1,23340

GRAD [ENT -.00021 L4355 JR47 =~ 00444 = 00004 L0003 =.000623 03225 03000 -. 04728



i

CATE 19 %P T4 TABULATED SOURCE DATA, LARC CPHT 101 (OA-85) PAGE 29
OA-85 CFHT101 MODEL 32-U DINA3WGO PITCH DOWM (RGI4SN) (19 SEP 74 )
REFERENCE DATA PARAMETRIC DATA
SREF = 2690.0000 S@&.FT. IMR® = 1076.7000 IN, %O BETA = L00 W.T.Q = 100,000
LREF = 4T4.8100 IN, WRP = D000 IN. YO PC-RCS =  TE7,000 ELEYOM = 15,000
BREF =  936.6800 IN, MRP = 400,0600 IN, 20 BOFLAP = -14,250 RUDFLR = 85,000
SCALF = 0100
RN ND, TE/0 RN/ = 64  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA BETA o CA oM CBL N cY cL @ L/
10,300 15,028 -.00r21 14751 01385 62085 .00004 -, 00080 -,00150 13887 .5161  2.65066
10,300 20,216  -.DOWTT ,33308 02166 05001 -.DOM3 -0000 -,0EM Jusor 13543 2.25263
16,300 25.2r?  -.00811 54261 03001 L3610 =,00020 -.00091  -.00341 ATT84 .25883  1.B4614
16,300 | 30,513 -,00776 78103 113819 01686 -00032  -.00087 -.00433 65425 42991 1,52188
- 10,300 35.830  -.0077T 1,02711 JLddsh -,00377 -,00039 - 00060 -.0useR .809a5 53334 1,27669
GRADIENT  -.00002 04303 L0153 -.G0326 -.00002 00000 -.00020 3206 L7840 -.06930
OA~85 CFHTLUL MCDEL 32-0 UZN4ING0 FITCH DOWN (RQI46N) (19 EP T4 )
FEFERENCE DATA ‘ ‘ PARAMETRIC DATA
SFEF = 2600.0000 SAFT. XMRP = 1078,7000 IN, XO . ETA = L0 W.T.@ = tom,o00
LFEF = 4T4.3100 IN. ™R = LOmn N, Yo PC-RCS = T7L.000 ELEVON = .un0
BfEF = 936.5800 IN, DIRFP = 400,0000 IN, 20 EOFLAP = L00  REFLR = 55,000
SCALE = 0100 -
RN ND. 49/ 0 FRNA = .65 GRADIENT INTERVAL = -3,00/ 5,00
MACH ALPHA BETA o™ N cLM = o cy a @ Lo
10,300 15408 -,00137 20219 02332 01926 -, 00031 00158 00081 18913 L7520 2.51401
10.300 20.165 oo 36119 02492 02352 - 0003 - 00T - 0002 33046 L4700 2,23435
10,300 25 420 00093 55043 J0E718 02815 JLosg -,001%9 -.60152 48547 26082 1.8613S
10,300 0,302 o218 T4967 02901 JG2TEY L0051 00163 -.u2n1 63216 40439 1.56323
10,300 35,517 JA0140 28582 L2947 L1616 LHI20 -, 00173 -.U0316 78528 59868 1 .316[;]8

GRADIENT LO0015 RELEES] L3z =.O0004 AyLeit] -, (04 =.00018 L2926 12544 -.6013



CATE 190 SEP 74

§

LREF
BREF
SCALE

B

MACH
16,300
10,300
240,300
10,300
10,300

44

MACH
16,300
10,300
10,300
10,300
10,300

TABULATED JOURCE DATA,

LARC COFHY 10 (04A-03)

QA-85 CFHTAOL HODEL 32-0 O3INAINGG PITCH DOMN

REFERENCE DATA

#690.0000 S@.FT. XMRP = 1076,7000 IN, XO
0000 IN. YO
400.0000 IN, 20

474 .8100 IN.
06,6800 IN.
0100

ALPHA
15,030
20.139
25.235
30,33%
35,459
GRADJENT

TMRP
2MRP

RN MO, To/ G

BETA N
-.00550 25116
-.0usls +39609
= G703 STed8
=.Mo3 Je207
=009 1.0M147

L2 O%a24

RM/L =

CA

03124
03401
A13551
L3600
L13423
HSXEN6

66  GRADIENT INTERVAL =

LM
-~ J2ear
=.00743
=1KE45
=-.01121
—.[2479
-.0unag

Bl
L0020
= 00061

= 00010

L0039
0029
JO0au2

OA-85 (FHTIOM MCOEL 32+ UINAZNAS PITCH COWN

FEFERENCE DATA

2690.0000 5@.FT. XMRP

474 81040 IN,
936.6800 1IN,
i)

ALPHA
15,066
20,320
25,307
3.587
33 .47
GRADIENT

WP =

MRP =

RN NO, T4/ 40

BETA N

- 256 Jo4T?
-.H269 36119
=313 34970
= 0uzsT SJIT612
- ontaer 1.00316

L0003 13941

1076, 7000 IN, O
0000 TN, YO
4000000 IN, 20

RN =

CA

(13662
03784
J138sr
4008
L3963
Nive b

65  GRADIENT INTERVAL =

LM
JLigees
3104
L3034
L2172
flee L)
= t08s

coL
Bbyrch)
JHNG29
LNt
ey
=-.0001e
= 0002

EETA =
PC-RCS =
ECFLAP =
-4.00/ 5.00

(4.} <y
= L00aT ~.00206
~ L0067 - 0026%
- 0540 = 0007
=.0nass ~Js42
= noan -.00e19
L0000 =22
ETA =
PC-RCS =
EOFLAP =
=500 3.0

o <y
=054 ~=.0ara
- (74 —.0355
=.LHWa3 =.[0441
=93 =.{i560
=088 = 00726
= 00001 - 22

(RQJ4TN)

PAST 3D

PARAMETRIC DATA

00 W.T.a =
767.000 ELEVON =
.0 RUWFLR =
cL L+
3447 L5531
36016 186830
Sn0s13 27875
656199 242909
LA2006 62608
L2885 L2590
{RQI48M)

PARAME TRIC DATA

S0
Tr7 . G00
Rrey

LATE55
»IE564
48029
84774
79543
L3044

W.T.&
ELEVON
RUCFLR

@«
118599
JA6073
27021
WH2942
61579
L2596

(19 SEP 74 )

100,000
2000
35,000

L0
2.460t8
2,13999
{.82289
1.54278
1.30983
-.LG5676

(19 EP 74 )

104,000
00
38,008

L/
2.075410
2,02601
1.77744
1.,30840
1.,29173
=479



OATE 19 P T4 TABULATED SOURCE DATA, LARC CFKT 101 (OA=85) PAGE W

OA-85 (FHTI0O1 MODEL 32-U (2N42N45 PITCH DOWN (RAI4SN) (19 SEP T4 )
REFERENCE DATA ' PARAMETRIC DATA

SREF = 2890.0000 S@.FT. YMRP = 1076,7000 IN, X0 BETA = L0600 wW.T.6 = 100,006

LREF = 474.2100 IN. ™RP = L0000 IN, YO PC-RCS = TPT.O0D  ELEVON = 000

BREF =  936,6800 IN, P = ACDLOUOD IN. 2O BCFLAP = 000 - RUDFLR = 53,000

SCALE = LMon
RINNO. BO/70Q RN/ = 58  GRADIENT INTERVAL = -3,00/ 5.00

MACH ALPHA EETA ™ CA LM CBL 4] cy CL < Lo
10,300 15,081 -.00481 22002 4306 L0082 -,00047 -.0o0r9 - 045 20124 09883 2.03620
16,300 2u.189 =960 39456 04379 .00ns2 -, 00091 =037 -0zt 35521 ATTRY 2.0037%
10,300 25.435 =-.0u738 59254 04388 -. 00245 -000181 -.mse -, n285 51634 29304 1.75665
10,300 30,362 EXvargd 80223 04301 -,00915 -05065 - H%re -.60349 L7046 44260 1.51483
10,300 35.431 =-.00590 1.05067 L4015 -.02331 - 00060 - e - 0515 63234 54146 1.29756
GRADIENT = 000 4083 -.0o013 -.00114 - 00000 =000 =007 L0310 02652 ~.03g62

OA=85 CFHTIDA MCDEL 32-0 DMNS2  PITCH WP (RQISON} (19 SEF 74 )

FEFERENCE DATA PARAME TRIC DATA

SREF = 2690,0000 SA.FT. MRP = 176,700 IN, X0 ' EETA = LU0 W.T.a = 150,000

LREF = 474,8100 IN, MR = 0000 N, YO PC-RCS = 159,000 ELEVON = 15 0

BREF = 936,68UD IN. DR = 400,0000 IN, 20 EOFLAP = LU RUWCFLR = 55.000

- SCALE = 100 :
RN N), 8370 FRN/L= 1.03 CRADIENT INTERVAL = -5.00/ 95,00

MACH ALPHA EETA o™ cA (ol Bl ‘em cy cL @ LD
10,330 103,393 w. 02440 -.19929 119523 -.04840 - 002 0896 =02100 -.A7523 14929 -1,17379
10,330 -5.222 -.04936 -.13240 A0202  -,03008 -.00%99 1247 - 03002 -.12256 (11368 -1,07849
10.330 -.180 -.05633 -.05632 082% -.03222 -, D656 1272 -J03018 -.05668 Lazso -.68T06
10.330 4,896 - 05602 02680 7376 -, 03351 ~.fe41 L1111 -Ai2544 2021 7576 .PEETA
16G.330 9.950 - 03420 L14357 06906 -AMEzz  =00e03 JLnse? -1563 12048 L0283 1.359484
10.330 13 .034 -.01497 30349 L7260 -.05819 -.00159 00152 -.08ar0 .erazt Jd4p84 1.84274
16,330 20,238 -, 02041 50123 08031 -.or3z2 - 00205 L0020t -.0163 48252 24872 1.77923
10,330 25.2%54 -.112931 JT1875 L8010 -68079 -00282 LH29s -.01375 61247 38633 1.58537
10,330 30.370 -.U2346 L96711 09559 -.11589  -,00226 o ar -.01246 Teert  5T1s2 1.37564
1G.330 35.47T -.02308 1,22972 10230 - 14441 -.0u238 JT0 ~.11345 .94175 . 70742 118100

GRADIENT Louoe 01652 -.0o1?a -.00026 S =003z L0092 01521 - 0133 18855



DATE 19 £P T4

LREF
BREF

MACH
10,330
10,330
10320
10330
10,330
10,330
10.320
10,330
10,333
10.330

Fiad

MACH
10.330
10,330
10,330
10.330
10,330

REFERENCE DATA

690,000 S4.FT. XMRP

474.0100 INK.
9356800 IN.
0100

ALPHA
-10.284
-5.428
-.243
J.m2
iG,023
15.239
20.347
25,492
30.675
35,685
GRAD IENT

YRR
MRP

TABULATED SOURCE DATA, LARC CFHT 101 (OA-85)

UA-E5 CFHTIO1 MOCEL 32-0 DINASN30 PIYCH DOWN

i H o

RUN NO, 28/ 0

EETA
M543
00993
01167
01209
lm
ez
L0819
o588
L032S
00233
LORGO0

FEFERENCE DATA

2690,0000 SA.FT. MR

474 .,8100 IN.
936 .8600 IN.
L0100

ALPHA
15,145
20.167
25,513
30.296
35,568
GRAD JENT

MEF
o

N
-.24746
~.17210
~.09038
-.DL184
DES1T
_Je1980
«3ras1
57360
7577
1.00760
Rt o

1767000 IN. X0
0000 IN, YO
4000000 IN, 20

RNAL =

CA -

10331
L8215
06323

| GS0ET

04202
03791
3818
A13958
L5843
JL3%92
LOHI0

1,00 GRADIENT INTERVAL =

LN
-.00263
-.0E21T
- 00600

00322

01227

02000

02860

L3645

L4039

3are

LOG0O0

BL
JO08

QA-8% CFHTIOL MODEL 32-0 OINGHAT PITCH DOWN

hunn

RN ND, 7870

EETA
-.00641
=-.00651
-, 00672
-. 00730
-.00729
= 00005

N
L5349
43896
£6398
88117
1.13964
344

1076, 7000 N, XO
i 0000 IN. YO
400.0000 IN, X

BA =

CA

L5292
L5955
L6775
AITd42
JAis120
AW146

~

BETA =
PC-RCS =
BOFLAP =
3,007 5.00

(4] cy
-,00021 -.D1654
=-.00102 =-.01232
-.00116 =-.01160
=-.00121 -04115
-.00145% - 04091
-.[156 -.01123
-.L0a3 =.01145
- U183 - 2z
- 080 -.Me79
-.00189 =-.(11376
Ryl LA
S EETA =
PC-RCS =
ECFLAP =

.96 GRADIENT INTERVAL = -5.00/ 5.00

CLM

-.01659
-.03125
-.04736
-.DE508
-.08395
- .HI350

- TBL
= 00026
=040
=059
= 0069
-.00050
- 0003

. CW

=,00085
- 00093
=.0093
=.Hx0a9
- (0093
-, B00G0

<y
=.00246
- 0O0334
=-.00466
- (0546
- OU6B6
=iz

{RQI3 1N} .

PAGE A2

PARAMEYRIC DATA

000 W.T.e =
167,000  ELEVON =
W00 RUDFLR =
a o
-, 22504 .14583
~.16363 .09809
-.03008 06362
-.01624 04943
7640 05708
.2t 09430
+34161 46741
JSuT2 .28259
64762 .42883
79530 61971
OG0 SOOO00
(RQIS2N)

PARAME TRIC DATA

LR
311.000
-14 .250

a
23086
29152
STOUS
J2329
87978
13197

W.T.d
ELEVON
. RUDFLR

o

11731
J2OT23
L4712
Stsry
J2894
Jzegl

{419 SEFP T4 )

150.000
-20,000
85 .000

LD
-1, 54314
-1.66828
-1.41556
~. 32860
1.338M
2.141%4
2.64059
1.77190
1.51020
1.28333
LK

(19 EP T4 )

136.000
15 .000
55.000

L
1,96798
1.88929
1.84222
1,42184
1.20694
-, 13903





