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ABSTRACT

A 0.0035 scale model of the North American Delta Wing Orbiter was
tested in the MSFC 14 Inch Trisonic Wind'Tunnel (Test No, MSFC TWT
477) during January 1971 to obtain force and static stability data at Mach
Numbers of 0.4 to 1.3 The model was tested at angle of attack ranges of
0 to 20, 20 to 40, 40 to 60, and 50 to 70 degrees at zero degree sideslip;

all control surface deflections were zero for this test.
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SUMMARY

A 0,0035 scale model of‘ the North American belta Wing Orbiter was
tested iz; the- MSFC 14 h}ch Trigsonic Wind Tunnel (Test No, MSFC TWT .
477) duriﬂg January 1971 to obtain force and static stability data at Mach
Numbers of 0.4 to 1. 3. The model wag tested at angle of attack ranges ;:)f
0 to 20, 20 to }&G, 40 .to 60, and 50 to 70 degrees at zero degree sideslip;

all control surface deflections were zero for this test,



_DABLE I SUMMARY OF SADSAC NOMENCLATURE - AERODYNAMIC FORCE AND MOMENT COEFFICIENTS

SADSAC NOMENCLATURE
COEFFICIENT COEFFICIENT NAME :
BODY AXIS | STABILITY AXIS | WIND AXIS
Ca Total Axial Force CA - -
CAp Base Axial Foxce CAB - -
CAF Forebody Axial Force CAF - -
Cp Total Drag Force - CD - CDTOTL
CDB Base Drag Force - CDB CDBASE
Cpp Forebody Drag Force - CDF CDFORE
Cr, "Lift Force - CL CL
CN Normal Force CN - -
Cy - Side Force CY CY cc
C '/ Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM CLM CPM
Cn Yawing Moment ] CYN CLN CLN
L/D Lift~To-Drag Force Ratio - L/D CL/CD
L/D Lift-To~Forebody Drag Force Ratio - L/DF CL/CDF
N/A Normal-To-Axial Force Ratio 1 n/A - -
N/A Normal-To-Forebody Axial Force Ratio CN/CAF - -




CONFIGURATIONS INVESTIGATED

NOMENCLATURE
Bs = IR Deita Wing Orbiter Body
Wl? = Delta Wing
Eig = Elevon for Delta Wipg WlT
ViT =  Vertical Stabilizer
X = 3§lance Adapter BExtension

COMBINATIONS TESTED

Only one combinationiwas tested; this was configurstion BSW1TELOVLTX.
This configurstion was tested at Mach Numbers of 0.4 to 1.3, angle of attack

ranges of O to 20, 20 to 40, 40 to 60, and 50 to TO at zero degree sideslip.



TABLE IX. TEST MSFC-T/7«£7 7 DATA SET COLLATION SHEET

0 PRETEST
BPosTTEST
DALY ST SCuv. [CONTROL DEFLECTIONIC. MACH NUMBERS .
e CONFIGURATION £ -
o _ Y B S A AV ]
Fréo0d\BEuzEnil7x 2ol o Z 1050 % K, o003 o0ff 007
B0B| - ] Blaol o VA g/ B X Y AL AT
B2 102 Y cla}o Ve AL ALY A Y A
Fre00ZB5WIZEMWZX P 00 25045 %54 O 0% 0% 0, 0%,
1 7 [ K] 19 »5 31 37 43 49 55 61 67 7576
Cirt Ol il oy s rom o220 o) - T, &
iOiFl‘-FzCIEL\TS: Ti=0 5, R BT —BJIDPVAR{I)I'IDPVAR(Z)!NDV

BB = 2 25 a7
SCHEDUL “
VR A= e e




TEST' FACILITY DESCRIPTION

The Marshall Space Flight genﬁer 1h%.x 14" Trisonic Wind Tunnel is an inter-
mittent blowdown tunnel which operaﬁes by high pressure air fiowiﬁg from
storage to-either vacuum or abmospheric conditions, ﬁ Mach nueber range
from .2 to 5.85 1s covered by utilizing two interchengeable test. sections.
‘The transonic section permits testing at Mach 0.20 through 2. 50 and the
supersonic section permits testing et Mach 2,74 through 5. 85. Mach numbers
between .2 and .9 are obtained by using & controllsble diffuser. The range '
from .95.to 1.3 is achieved through the uge of pleﬁum suction and perforated
walls. MECh numbers of 1.44, 1, 93 and 2.50 are produced by interchangeable
sets of fixed contour nozzle blocks. Above MEch 2:50 a set of fixed contour

nozzle blocks are tilted and translated automaticelly to prodqée‘any’desired

Mach number in .25 increments.

Alr is supplied’to a 6000 cubie foot storage tank at approximately -40°F dew
point and 500 psi. The compressor 1s a three-stage reciprocating unit driven.

by a& 1500 hp motor.

The tunnel flow is established and.coqtrolled with & servo actuasted gate
valve, The.qontrolled air flows fhrough the velve diffuser into the.stiiling
chamber aﬁd heat exchanger where the eir temperature can be controlled from
ambient to epproximetely 180°z. ihe aif then passes through the test section

which contains the nozzle blocks and test region.

‘Downstream of the test.sectlon is a hydraulically controlled piltch sector
that providee a total angle of attack range of 20° ﬁiloo). Sting offsets are

available for, obtaining various maximum angles of attack up t0.25°.



TABLE IIT

TEST CONDITIONS

TEST MSFAL—7 W 7277

REYNOLDS NUMBER

DYNAMIC PRESSURE

STAGNATION TEMPERATURE

MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
- L0 X [10F 25 /3/
o5 55 S 2 LEF
2. 6.0 2t L
L0 57 2.5 /25
L/ 58 8./ [E6
L2 58 Y B4 (27
/3 6./ X /0% 7/ /25
BALANCE UTILIZED: __J SK (O 7 sweh  MEK=T 5B
COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE ;
NF _LO0 [ 20003
SF L2202 [5
AF L5 /5
PM —
™ - ¥
RM 70 Lo [ 20003
COMMENTS :




DATA REDUGCTION

Force a;ld' moment data were mee-zsured .by a six-component internal strain
‘gauge balance and the megsurea data were réduced to coefficient fcrm‘ir'x both
the body and stability axis sys;:ems. The angle of attack data were c'orrected‘
for sting and ba.le;.née Adéfl.ectiqns and the axial force was corrected for weight
tares. Since the balance was incliped ll. 5 degrees to th:e model centerlin:g,
the coe‘fficie‘nts were initially coméuted and referenced to the balance axis
system and then transferred to the body axis system. Dirmensional %data appli-

cable to the reduction of the bodvj and stability axis systems data to coefficient

form are liasted below:‘

Symbol ’Description Full Scale 'lModel Scale
Syef | Wing area 6084.0 ft? '0.074529 £t2
lpes Wing MAC . 821.2 in. 2.8742'in.
bper Wing Span 1422.8 in.- 4.9798 in.
XMRP  MRP X location 1422.5 in. °  4.97875 in.
YMRP  MRP Y location 0.0 in. ';)-.0 in, .
ZMRP  MRP Z location 130.0 in. 0.455 in.
Ay Base Area R 0.005488 s
ig Body Length © 2120 n, | 7.42 in.

The moment, reference point (MRP) information listed abhove is referenced to the

nose of the fuselage for XMRP, the lateral centerline for YMRP, and waterline

3

Zero for ZMRP; waterline zero is at the bottom of the fuselage. The dimen-~

cional data listad ahové will not always agree with the data on the ramnnanant

10



sheets; the dimensional data listed above are the same as the dimensional data
. utilized for test MSFQ TWT 468 and AEDC--PWT-TCI?:S.

Coefficient data input into the SADSAC data deck are CLM, CDF, CAB,
CLN, CY, CSL, CL and XCP; coefficients not defined in the section on
NOMENCLATURE (this report) are defined below,

CAB =-{(0.5(Phl + sz) -P)/q 1AL /S es)

CAB = base axial force coefficient

Pbl = right side base pressure

sz = left side base pressure

XCP = (XMRP - (CLM x l,o4)/CN)/1g

XCP = center of pressure, basedon body length,

11



TAELE IV. SUMMARY DATA PLOT INDEX

" FLOTTED

‘COEFFICIENTS -  CONDITIONS .-
TTTLE *_ SCHEDULE VARYING PAGES
MSFC TWT W77 NR Delta Wing A&B. Mach Number 1-56

Orbiter Data

'PLOTTED COEFFICIENTS SCHEDULE:

(4) ¢, cAB, XCP/L, L/DF, CDF, CIM vs. Alpha

(B) CL vs. CIM, CL vs. CDF

12 -



Notes:

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

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

Figure 1. Axis systems, showing direction and sense of force and
moment coefficients, angle '0of attack, and sideslip angle

13
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Figure 2. North American Rockwell Delta Wing Orbiter
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- 60° - - - g,
c'w TOTAL -
: ‘____,/I' .
T = 828.6% 1 $11F987520 : 234.63 BL
WIOTAI, PO% LR, —Cw_Exp. 303.79 BL
Cupposed” 590-63 in.

o 661.43 BL
—— T11.k40 BL

CHORD (BL 241.80)
0009-64 SERIES AIRFOIIL

50

-TIP CHORD (BL 546.07)
0012-64 SERIES AIRFOIL

FIGURE 4. WING W17 9992-13% D Configuration
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v Figure 6. Vertical Stabilizer Vl7
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MODEL COMPONENT:

GENERAL DESCRIPTION:

BODY - B5

TABLE V

9992-134B body. Delta wing orbiter body including a

canopy on the upper surfece aft of the nose. The model secale Fachor is

0.0035

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width

Max.

Fineness Ratio

Area

Depth

Max. Cross-Sectional, £t2

(Fus, Sta. 1215.0 to 1805.0 in,)

Planform

Hetted

‘Base

19

274,29
5.906

Lines Dwg. 9992-13LB

FULL-SCALE

, 2220.00

k62,86

T02. 75"

MODEL SCALE

. T.h20
1.620
0.960

5.906

0.00E50



HODEL COH?ONENT: _.__W?.I'MZ'-WJ.?

GENERAL DESCRIPTION:

Delte wing with -5°

twist and rounded wing tips. #ing ’

blends Snto bodv, . Follous JIB lines draving 9922 ~134D.

Model Scale = 0.0035

DRAWING NUMBER:

8-865-13, - 14, - 55 thru - 60

+

DIMENSIONS; . | FULL-SCALE MODEL SCALE
. JOTAL DATA '
Ar&gi 12 .
anform ' P
wegted ) £P6.60 -0.07383_
Span (equivalent), in, 108E B e
- Aspect Ratio g 12&6..28_]892 :lfjga— Bop
Rate of Taper 1.723_ 1,723
Taper Ratio 0.00k 0. 00l
Diehedral Angle, degrees " 7.0 7.0
incidence Angle, degrees — 0.0 0.0
erodynamic Twist degrees(about 7,E)" =50 =50
Toe-In Angle ’ . ,) - -
Cant Angle . ) - . T
SweEp Back Angles, degrees T
eading Edge 60,056 £0.056 .
Trailing Edge 0.000 0.000
0.25 Element Line 52,473 52473
Chords: in, . . . .
" Root (Hing Sta. 0.0) 123%.81 k.315
Tip, {equiva]ent) (W.8. 647.97) 116,45 - 0.408
MAC (W.s. 234.63) 828, 64 2,900
Fus. Sta. of .25 MAC 408,52 ~ 24
g.E. of IZS‘MC i |2i ’ .001&
L. of .25 MAC . 232.88 .
Airfoil Section 5-_2_ e —
Root {w.s. 21;3..80; - NACA__ 0009-6h
Tip (W.S. 546,07 NACA 0012-6L
EXPOSED DATA - R ; =
Area, £t2 . 2658.68 02
ipan.t(gqgivﬂent) in, b 11.%0 1.823
spect Ratio - A.72
Taper Ratio oakh 0.1
Chords: 1n, ' ' ‘82 .
Root, (Equiv,) (w.s. 237.61) L23.51 2.882
Tip, (Equiv.) (w.s. 647.97) 116,45 L.408
MAC  (W.s. 391,34) 558.63 L —
Fus. Sta. of .25 MAC 370).03 © Sagshk
H.P. of .25 MAC 65,31 D229,
B.L. of .25 MAC 388,43 1.359
LEADING EDGE CURF
Planforn srea, £t2 ' —16,13 ~ 0‘?§?OS,T -
Leading edge intersects Fus.M @ Sta., ;.n,:"m:’-'-'-j‘ﬁ li"”
Leaggo edge intersacts wipg L.R, @ Sta., 4n, -2225.78 _ b.owo

20
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TaBLE VLIL

FODEL COMPONERT: __wievon-F10 {Date for one of two gides)

_ GENERAL DESCRIPTION: Full span, constent chord elevon located oﬂ;ﬁelta wing

WiT.

Model Seale = 0.0035

DRAWING MUI‘BER: " §-865-57, -~ 58

DIKENSIONS :

Area, T2
Span (equ{va}ent) 5 iie
ib'd equivalent chord, in.
(W.5. 223.51)
itb'd equivalent chord , in.
(W.s. 652.25) ‘
atio movabie surface chord/
total surface chord
At Inb'd equiv. chord
At Qutb'd equiv. chord
iweep Back Angles, degrees
Leading Edge
"Yailing Edge
-Hingeiine

Area Moment (Normal to hinge iine) £43
(Product of area snd mean choxd)

21

FULL-SCALE

193,20
28.83
$32.00

0,000
0,000
— 0,000
Lk, 87

MODEL SCALE

_0.00482
1.501,

0. 462

0. 462

0.116

1.210

‘Q,OOQ



TABLE VIIT

L e
WODEL COFPONENT: _ Vertical Stebilizer - Vg7 N

T

GENERAL DESCRIPTION: C&n‘herline ver‘bical sta.‘bilizer with the 50 (half engle)
wedge trailing edge. Used with delte wing orbiter body Bs {confimuration

9992-134B) .
The model scale factor is 0.0035.

e

DRAWING NUVBER: 8-867-17, 50
. DIMENSIONS: "ULL-SCALE " MODEL SCALE
TOTAL DATA
anform , ££= £63.6 _0.00813
Theoretical Span, in. %ﬁégwfpgl
Span {equivalent), 4n, . 372.61 “"3T§§ﬁ{*‘*”
Aspect Ratio 1.553 ““Efzgg
Rate of Taper o 0.718 .715
Taper Ratio 0,314 T 0.31%
Diehedral Angle, aegrees - -
Incidence Angle, degrees - -
Aerodynamic Twist, degrees - T -
Toe-~In Angle, degrees 0.0 . 0.0
Cant. Angle, degrees ) 0.0 Q.0 i
Sweep Pack A ngles, degrees ‘
Leading Edge ‘ 45.0 45.0
Trailing Edge 15.73% T3
0.25 Element Line . 39.307 _ 39,367
Chords : Theoretical Pip, 1 117.053 .
Root (Idtwmcbincedoty w.?. 27h.29 1:1 360.29 1.366
Tip, (equivalent),(V.p.646.90 in),in 122,65 6.529
MAC (¥.P. 428.19 in},in 279.7% 0.979
Fus. Sta. of .25 MAL, in 2032, o8 Telld
H.P. of .25 MAC, in 128.19 1599
B.L. of .25} uﬂc, in - 0.0 0.0
Airfoil Section,Wedge shape -with L.E.R.. a6d TTaE 0.E. : -
L.E, Radius, in. (1.6% chord) 6..29 0.022

EXPOSED DATA

Area
Span, (eauivalent)
Aspect Ratio
Taper Ratio
Chords

Rool

Tip -
HAC ' - ?
Fus., Sta. of 26 ¥ }
W.P. of .25 MAC
B.L. of .25 MAr

22
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HOMENCLATURE

(General)
. SADSAC

SYMBOL SYMBOL DEFTNITION

a ALTHA angle of attack, angle between the projection '
of the wind X, -axis on the body X, Z-plane and
the body X-sxis; degrees

B BETA sideslip sngle, angle between the wlnd X,-axls
and the projection of this axis on the body
X-Z-plane; degrees

W P5Y yew engle, engle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated toward the positive Y-pxle; degrees

¢ FHI roll angle, angle of rotetion about the body
X-axis, positive when the positive Y-axie 1s
rotated towsrd the positive Z-axis; degrees

P air density; K /m3, slugs/ft3

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

v Bpeed of vehicle relative to surroundin.
stmosphere; m/sec, £t/sec

a Q(PsI) dynemic pressure; 1/2pv? psi, psf

Q(PsF)

M MACH Mach number; V/a

RN/L RN/L Reynolds number per unit length; million/ft

p static pressure; psl

P total pressure; psi

Cp CP pressure coefficlent; (p-pw)/a



SYMBOL

nm wm

o

Lref
bref
Ap

Co Ze

NOMENCLATURE (Continued)

Reference & C. G. Definitions

SADSAC
SYMBOL . DEFINITION
wing sres; me, £42
SREF reference ares; me , Bt
wing wean eerodynsmic chord or reference
chord; m, £t, in. (see ﬂrei‘ or IREF)
LREF ireference lengbh; m, £4, in.; (see &)
EREF wlng span or Teference spen; m, £t, in
base area; m2, fta, ine_
center of gravity
MRP abbreviation for moment reference point
MRP sbbreviation for moment reference point
’ on X-axls
YMRP abbreviatlion for moment reference point
“on Y-exis ’
ZMRP . abbreviation for moment reference point
on Z-exis )

.Eh.



OMENCLATURE (Continued)

Axis System General

SYMBOL JEFINITION -
fF Porce; F, ‘1bs
M poment; M, in-1b
Subserip Jefinition
N } 1ormal force
A ixlal force
L Lift FLorce
D lrag force
Y lorce or momentlabout the Y axis
Z woment about the Z axis
X toment about the X axis
s stabllity axis system
W 1ind axis system
ref reference conditions‘
00 ree stréam conditions
t _ :otél conditions
b . age

25



. caoaC
SYMBOL SYMBOL
cr, CL

Cp cD

Cpy, CDB
Cpg CDF

Cp CIM

Gy 23

Cn CLN

S CSL
/D /D
L/D. ﬁ/DF

NCMENCLATURE (Continued)
Stabllity Axis System

DEFINITION

14£t force coefficlent; Fr/qS
drag force coefficient; Fp/qs

base drag coefficient

forebody drag coefficient; Cp - cDb

pitchihg ﬁoment coefficlent; MY,;/qS Eref

_side fprce cqeff;cient; ?Y/qs'

yawing moment coefficient; Mg s/qS bref

rolling moment ?ogffic;ent; yg,s/gg b;e:

11£5-bo-drag Tetio; 0p/cp
1ift to forebody drag ratlo; Cp/Cp.

26



NOMENCLATURE ( Continued )

Surface Definitions

SADSAC
SYMBOL SYMBOL" DEFINITION
ig HORTZT horizontal teil inecidence; positive when
tralling edge down; degrees
& symmetrical surface deflection sngle; degrees;
positive deflections are:
ATTRON egileron - +total alleron deflection;
: (left ailleron - right aileron)/2
CANARD canard - trelling edege down
ELEVON elevon -  tralling edge down
ELVATR elevator - trailing edge down
FLAP flap -  treiling edge down
RUDDER rudder ~ trailing edge to the left
SPOTIR spoller =~ trailing edge down
TAB tab - trelling edge down with respect
to control surface
b antisymmetrical surface deflection angle, degrees;
positive tralling edge down:
ATL-TL left aileron - +trailing edge down
ATL-R right aileron - tralling edge down
ELVN-L left elevon - trailing edge down
ELVN-R right elevon - tralling edge down
SPIR-L left spoiler - +trailling edge down
SPIR-R right spoiler - +trailing edge down
SURFACE
SUBSCRIPTS DEFINITION
a alleron
b base
c canard
e elevator or elevon
T flap
r rudder or ruddervator
8 apoller

t tail

0nry



TABULATED DATA LISTING

A tabulated dats listing, consisting of all sero datea sets, both original
and those created in arriving at the plotted material to be presented subse-
quently, 1s available as an addendum to this report. The tabular listing 1s
made up in-two sectlons:

(a) a brief summery 1list of &ll deta sets containing the identifier,
the descriptor, and the resident dependent variables. )

(b) & full list of all deta sets containing all resident or
selected aerodynamic coefficlents of the data sets as well as
the above mentioned information,

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

NASA AMES Mr. V. Stevens
NASA MSC Mr., Ray Nelson
NASA MSFC Mr. Jim Weaver

If coples of this listing are desired, please contact the sbove or the cCoOg=
nizent SADSAC personnel who, for this data, is:

Mr. John Hord

Department 2780

Chrysler Corporstion Space Division
XNew Orleans, Ia. T0120

(504) 255-2304

28



PLOTTED DATA
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HSEC_THT 477 R DELTA WING ORBITER DATA

TFrTrTr T1FF LI 20 T ¥ T Trry L ki ] TTiF Yrri TFT 1 Lo 2k i TFT1T Frry T 1 V¥ Tr&i L O i
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~0.2

s o H 2 13 a8 23 38 35 48 43 58 -1 31 1.3 o E£]
ANGLE OF ATTACK, ALPHA, DEGREES
SYHBOL HACH FARAMETRIC VALUES REFERENCE INFORMATION
8] O.400 BETA 0.0800  _ELVAIR a.o600 SREF G.07485 8@ FI

LREF 2.8742 INGHES
BREF 4,9798 IHCHES
ZMRF 4.,8787 INCHES
YHRP 0,0000 INCHES
ZHRF . B.4558 INCHES

CATA HIST. CONE HEVEG SCALE 0.0035 SCALE

MSFC~-TWT477 NR DELTA BRBITER BSW17E10Vi7X EO (0260001 27 AUG 71 PAGE 1



MGFC THT 477 NR DELTA WING CRBITER DATA

T F1F LR 3L LR LA ] LI S 2 3 LI 2 2 3 L2 2N e + 53 8 LR R F¥3 ¥ P L F 7 + ¥ 3 ¥ Y T ¥ £ 3 34 ¥ 31 F ¥ ,rf'f ¥ ¥ &1
= E
3.8
1.8
L 4
1.4
- -]
1.2
_t - 4
(&) 5 R
» 1.0 = -
2 - ' Sl ]
i L =as® .
—t - -
- 0.8
L N
| B -
i - 4
3] R i
O -
0.6
- i /Q)’ i
L
= . .
— 1 "
0.4
o.z j/
0.0 /‘bﬁ
| .
-] LKt ded . ) L L i.A . ] - LI L L 1L I- L LL R b -, . I | . L1 i 4 ik b 1 L i 3 i1 3 tmn bin 1
= s a s e 15 20 13 35 38 40 45 sp 55 s0 &5 70 75
ANGLE OF ATTACK, ALPHA, DEGREES
SYNBOL =~ MACH FARAHETRIC VALUES REFERENCE INFORMATION
0 0.596  BETA 0.080  ELVATR 9.000 SREF B.O745 sa ET
LREF 2.8742 INCHES
BREF 4.5798 INCHES
XHMRP 4.9787 INCHES
YHRP 6.0000 INcHES
ZHRF ©.4550 INCHES
DATA HIST. CODE  #EVES SCALE 0.0035 SCALE
MSFC-TWT477 NR DELTA ORBITER BOSWI7EIOVI7X EO (D26000) 27 AUG 71 PAGE 2



f'ESFC THT 477 NR DELTA WING ORBITER DATA

L3 N | 1T LI O ] TTFI riry rrrrT rryy LA I TTT¥ TFrrr FITT FTTT Frirvy LN A B ) FTFri

\
3
2
;
:

LIFT COEFFICIENT.
?e;&

LA i
: o | :

e-a J'f
Lot s 8 drete ke . it 1 3 t. .4 i It ¢t 3 L1 _J Ao 4 4 Li it ' B | ) LL.f I 1 r I 1.1 3. 1 L 1.l L_L 1t Il

-g.2 i ] ] L
‘=5 o 5 10 15 28 25 30 35 40 45 50 55 &0 €5 ro 75
ANGLE OF ATTACK. ALPHA, DEGREES
SYHBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION

0 o0.838 BETA o.oon ELVATR o.ong . SREF 60,0745 sa FT
LREF 2.8742 INCHES

BREF 4.9758 INCHES

XHRP 4.9787 INCHES

YHRF g.00060 INCHES

ZHRP 0,4550 INCHES

CATA HIST., CORE FEVHG SCALE 0.0035 SCALE

MSFC-TWT477 NR DELTA ORBITER BSW17E1OVI7X EO (D26000) 27 AUG 71 PAGE 3



T 1 1 7~

-

TFT ¥ TTYr Py rits

LR B

¥F: 1 F

MSFC TWT 477 NR DELTA WING ORBITER DATA

LI I 3 Fril E S ) LAEIE 3 1 2 3

T+ F1T ¥ Ty

¥ T'¥TF

LEL IR

TF ¥ F

CL

LIFT QOEFFICIENT,

/

Lok PO I S B N

Il 8413

L4 bt

s L b0 I}

L P | bl A2

Lot k.t Lolt_k

3 i L.

STHBOL, MACH
0.999

5 ip

PARAHETRIC VALUES

BETA g.000

DATA HIST. COOE

is5

ELVATR

BEVED

24

a5 =113

ANGLE OF ATTACK,

4.0

MSFC-TWT477 NR DELTA GRBITER BSWI7EIOVIZX EOQ

-1 40 - 45

ALPHA. DEGREES

(0260083

E1 55

&

&5

ro

5

REFERENCE. INFORMATION

SREF
LREF
BREF
XHRE
YMRP
IMRF

SCALE

27 AUG 71

0.07435
2.8T42
£.9798
4.9780
O.0000
B.4550
G.0035

PAGE

5% FT

IHCHES
INCHES
INCHES
INCHES
INCHES
SCALE

4



MSFC TWT 477

NR DELTA WING ORBITER DA

I

PTrTT LB LI I I LI L LB ) TIT VT LIS ML ) LIEIE 2 3 v P T LR LI | yrriy TFrrr illllllll
1.8
1.
1.4
1.2
! r£z43“jﬁ95»5}f} .
— - N
L] R 4
- 1.0
[ L -l
=
Ld - J
'3) - Q& -
w “°r FBB/@ ﬂYJ\S J
L
LLf = -
o - J
0.6 &
l.— | -
.
- [ i
0.4
Q.2 {
o.0 f
I c{’ ]
_u'gsJtlnljllsll!lxﬁllli‘5llllanllllzsllllaullLlsslIl.l4ulill4sl!’lsnllesslllllerljssl0L|7n!|r;s
ANGLE OF ATTACK, ALPHA, DEGREES
SYMBGL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
0O 1,183 BETA 0.000 -ELVATR 0.000 SREF 0.0745 s FT
LREF 2.8742 INCHES
BREF 4.9798 IHNCHES
XMRP 4.9787 INCHES
YHRP - D.0000 1RCHES
ZHRP D.4550 IMCHES
DATA HIST. CODE FEVHG SCALE 0.0035 SCALE
MSFC-TWT477 NR DELTA ORBITER BSWI7E10VI7X EOQ (0D26000) 27 AUG 71 PAGE o]



MSFC THT 477 NR DELTA WING GRBITER DATA

TrTrIrr T Ty 1T LR 2 I TTT7T rer LI A ) 2 B O | i L I ) TTTT L Mt | L ) I | TITFl LN 2 ) rrrr
1.8
1.6
1.4
i ; ;
i.2 o _‘_‘M
— - N
(S B .
- 1.0 Wt
= | -
z ﬂ}a
ul - . . -
b
= I &.\/d EH.“ .
. "L: 0.8 i —- = i
[TH -
l = -
=, . . .
NS
0.6
!_ | -
T8
R i :
o.4° f .
0.2 /
0.0
o :
“0E.g o - 5 10 15 20 25 30 35 48 45 50 55 1] ’ 65 ’ ‘ru - ‘Irs
.. - ) ANGLE GF ATTACK, ALPHA.  DEGREES . ’
SYMBOL  MALH FARAMETRIC VALUES . REFERENCE INFORMATION
(@] 1.261 BETA 6.000 ELVATR 0.009 SREF 60,0745 s@ FT-
) N LREF 2.8742 INCHES
BREF - 4,.9798 INCHES
KHRF 4.8T78T INCHES
YHEF 0.0000 INCHES
ZMRP 0.4550 INCHES
DATA HIST. CODE $EVEG i SCALE 0.0035 SCALE
MSFC-TWT477 NR DELTA ORBITER BSWI7E1QVI7X EO (D26000) 27 AUG 71 PAGE 6



Py L} LB VIry LN A ] L 20 M ] 7Ty T F7T LN B ) Frlr AN BN L ] TT T 7T FyrT TTrTT rvnrF

MSFC TWT 477 NR DELTA WING ORBITER DATA

I
]

LIFT COEFFICIENT,
o
E{zr

-02 L L2 4 b b it bl . b 1.3 N ) L, . ) .5 L - LI ) L.t i i Lt $ & ot kel L it ] Lol 5 1
-] o 5 19 15 20 25 -11] 35 40 45 50 55 &0 65 70 T5
ANGLE @F ATTACK., ALPHA. DEGREES
STYHEOL HacH FARAMETRIC VALUES REFERENCE INFORMATION

O 1.300 BETA 0.0060 ELVATR 5.06p SREF 0.0745 sa FT
LREF 2.8T42 INCHES

BREF 4.3798 INCHES

XMRF 4.9787 INGHES

YHRE 0.0000 INCRES

ZHMRP 0.4530 INCHES

SCALE G.0035 SCALE

DATA HIST. CCDE SEVEG

MSFC-TWT477 NR DELTA GRBITER BSWi7E10V17X EO (026000) 27 AUG 71 PAGE 7



.53

+50

.45

.40
(93]
-
()

- .35
I—-
=z
tel

8 .30
—
.
[TH

L .25
=2
[ ]
41|

() «20
a4
5
e

-1 «15
-
—
>

< .18
s
w
>

m os

.ot

-.05

MSFC TWT 477 NR DELTA WING GRBITER DATA.

T T yrTT LI B ] rrT77r LEE LA |

SYHBOL MHACH

0

:llil "rrIT myrTrr LI B B Ty rrry YT LI S e 3 T TF7 lllli[ll:
- : o rerereet e e -
[ to-oe-e-p-aote-etnat ;
5. lﬂllllsflll’ulllixsilllaul l‘l lasllllanllljasllll‘nlllI‘slll!suilllssllllsnll! 65' 7nl ;.s
ANGLE OF ATTACK., ALPHA. DEGREES
FARAMETRIC VALVUES ) ) REFERENCE INFORMATION
G.400  BETA D.060  ELVATR u.ooo SREF 0.0748 sa Ft
LREF 2.,8742 INCHES
BREF 4.9798 INCHES
XMRFP 4,97T87 INCHES
YMRP £.0800 INCHES
ZMRP 0.4558 INCHES
BATA HIST. CODE *EVHG SCALE f.0o3s ScaLe
MSFC-TWT477 NR DELTA ORBITER BSW17E10VI7X EQ (D26000) 27 AUG 71 PAGE 8



MSFC THT 477 NR DELTA WING CRBITER DATA

llll LI S | LI I I | TTrT Iy LB TITT1 LI 2N N ) LB 7Ty FrTT rrry FTrTT riTTr T F i ¥ LI A

T
L1 i %

.55

|

T

T
L1 3.1

453

40

CAB

»35

|

1. bt

-25

|

F |

31

BASE AXIAL FORCE CIEFFICIENT,

]
o
1=

LS L AL ] !i 1T Ty T T T TT 11 = LB T I TT LI i LER L}

+05

[V
D
Y

eegaapog o op T hSTrTee

:
8
3

W V- ¥-Tcx

-.03

bmdend S P Y k. J .4 Lod LA .4 4.1 ki b (A I | LA gl I 1} iodoid Aadod B 1.1 i i 22 T W O S I 1

~.10

o 5 18 15 20 25 0 35 40 45 30 55 60 65 70 75
ANGLE OF ATTACK. ALPHA. DEGREES
SYHPOL  MacH PARAMETRIC VALUES ) REFERENCE INFORMATION
0 6.598 BETA ©.000 ELVATR 0.60p . SREF G.0745 sa FT
LREF 2.8T42 INCHES
BREF 4.9798 INCHES
XHRP 4.9787 INCHE S
YHRP 0.o000 INCHES
ZHRE D.4550 INCHES
DATA HIST. CODE *EVEG d SCALE g.0033 SCALE

MSFC-TWT477 NR DELTA ORBITER BSWI17E10V17X EO (D28000) 27 AUG 71 PAGE g



MSFC THT 477 NR DELTA WING GRBITER DATA

I T LI I | LIS l LR B | TFYFIT l'l_l_l LI I T LI I LER ML FMrFrreEerrrr Trrri LI I | Trrr LA 2 B )
«55
.50
«43
.40
m N N
< N -
(& I~ p
- »35
= N u
= L .
ul - - R
a .30
L s -
L. . E
[ - -
w .25
[ B ]
(8] - N
L) B )
(48] £0 -
4 o i
D A ]
L. [ -
i | 15
< R m
-t - )
> L i
< -10
w L i
N B -
& sl :
+05 Wy £
. Ei}éyéy{}I}CFE e-eie-Rg-a-0-a s = .
.00 —— g a5 -
—.05
- ’D [ i 1Al I A ) Lok A L i 1.l L L 1 I L 2 1 2 bt AL b4 1 .. ) LI | b1 i1 3 1} L : ' ] l-
-5 o 5 a0 15 2o 25 30 35 40 45 L1+ 55 &0 85 70 5
ANGLE OF ATTACK, ALPHA, DEGREES
SYHBOL MACH FARAMETRIC VALUES H REFERENCE INFORMATION
0 0.898 BETA a,pog ELVATR 0.080 1 SREF 0.0745 se FT
LREF 2.8742 INCHES
BREF 4.9798 INCHES
XMRP 4.9787 INCHES
| YMRP D0.00B0 INCHES
! ZMRP a.4550 INCHES
SCALE J.0038 SCALE

DATA HIST. CODE FEV G

MSFC-TWT477 NR DELTA ORBITER BSWI17E10VI7X EO Eb?SOOd] 27 AUG 71 PAGE 10



MSFC THT. 477 AR DELTA WING GRBITER DATA

« 50 —rrry LI I | T rnryYy7 Ty LI AL L L R rryia LA ) LELELILJ LEE BN B } vV ry FTrr¥ Ty Trrfyrrrr

«55 i
Y111 ]
45 7]
«n0
m - ]
< i N
3 B ]
'%-11

DAL
I |

«25

LILIBLIAS
11 )1

Trort
Lt

LI
.1t

LIBLIL BN
I |

BASE AXIAL FORCE COEFFICIENT,
B

LA
S|

<O
~.08
N ¢ ]
—1ﬂ-..' bt .t L bl L ) ) I | | Lt 1. 1 Lt i 1 A l|ll_!!|i . ) .1 1 2 Ll IIIJ-
i o 5 10 15 20 25 30 35 40 43 50 55 60 &5 70 75
. ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL MACH PARAMETRIC VALUES _REFERENCE INFORMATION
O 0,.99% BETA o.ooo ELVATR 0.000 SREF 0.074s 8Q FT
LREF 2.8742 INCHES
~. BREF 4,979%5 INCHES
. XHRP 4,9787 INCHES
YMRP 0,o0000 INCHES
ZHRP g.4550 INCHES
. s
DATA HIST. COSE  $EVEG ScaLE v.003s CALE

MSFC-TWT477 NR DELTA ORBITER BSWI17E10VI7X EO (D260003 27 AUG 7! PAGE 11



MSFC THT 477 NR DELTA WING GRBITER DATA

+ 80 T r T LB L) PFyeT LI 2 B § ™rrr Liar 2 LI 3 I ] L2 I M ) rFryvs LEL2N BN LELEE BL) FETT LA 2 2N § LI B LI M e T T l"
«33 [ -]
.50
45
40
m - ]
- N .
O C I
- .35
= C .
=z . _
w = i
—
O 30 [ .
e = =
LI - -
L - -
L .25
0 B N
o [« -
Lad = -
| & «20
o - :
D -
L [ E
| «13 ]
. < - N
4 | -
> - -
< +1D
L B - _
[42] - -
< B -
m 05 a—ﬁa_
" -O-E--5HY Onles o - ]
- P~ el L Ll ]
B (B S-Sro-aatag 3
.ao .
—.us5 - .
- ’n -( Lot (I B Al i1 F Ll Al Lt I 2 bl 1 i 0 4. r Ll 1 3 I ) i 4t 1 L ..l LI ¢ [ L W Lt 1t &t ¢ ]
e s [+ 5 10 15 20 25 30 3% 40 - 45 50 55 [:] 65 TO s
ANGLE OF ATTACK, ALPHA, DEGREES
SYHBOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
(@] 1.103 BETA o.000 ELVATR 0.000 SREF 0.6745 5@ FT
. LREF 2,8742 INCHES
BREF 4.9798 INCHES
XHRP 4,9787 INCHES-
YHRE 0.0000 IHCHES -
ZMRF D.4550 INCHES
LATA HIST. CODE FEVHG SCALE C.0635 SCALE
MSFC-TWT477 NR DELTA ORBITER BSWI7E1QVi7X EOQ (0260002 27 AUG 71 PAGE 12



MSFC TWT 477 NR DELTA WING ORBITER DATA

.1 17T T T TrTy LA 2 B ) LR I B ) T TTFTF mITrr LI B | LIS I TFTY LRI i ) rrTry TirrT LA 2l Ja | FTTFT

N1 .

50 2

L1 = =
=30

m - .

< N .

&) C ]
« 35

TT 17T
Lt

+30

T

1441

Lt

LELILR]

-10

BASE AXIAL FORCE COEFFICIENT,

[

a5 &Q :; a
- o-are-6-9-6-g-0-0 L o-alaa Lo .
- F o S = hE el -3
- h-aara-a-a-iag . 3
« GG
-.08
‘-,B-llll tod_q-r I S| 4 ¢ I Jo k_* ¢ 211 ot d L1t b I _t L 1 1 L.t 1 1 31 2L L 4 beado i 8 L2 3 1 I |
o & ig 15 20 a5 30 35 40 4% 50 55 €0 65 70 rs
ANGLE OF ATTACK, ALPHA. DEGREES
SYHEBOL MACH PARAHETRIC VALUES REFERENCE INFORMATION
O 1.2041 BETA n.oo0p ELVATR g.o000 SREF 00,0745 S8 FY
LREF 2.,8742 INCHES
EREF £,9798 INCHES
XMRP 4.9787 INCHES
YHRF S.gooo INCHES
ZHRE O.4550 INCHES
SCALE 0.0035% SCALE

PATA HIST. CODE *EV¥G

MSFC-TWT477 NR DELTA ORBITER BSWI7E10V17X EO (D260003 27 AUG 71 PAGE 13



MSFC THT 477 NR DELTA WING GRBITER DATA

L B LI I B | LA | L L] LI B ) LR BB LI A | Frri 1 rrTT T T FTr¥ET FrYl LI 3 Trri FVETFT LER BB | l'_
«58
W50
L i -
Y
40
m R 3
< - 4
o F N
- 38 | "
= [ -
=z X -
ul N -
—
3
[ - i
= - .
[ - -
TEE - -
ut o5
D - -
u - :— -
- Al -l
Ll o 4
[ - 20
24 C 3
O r -
u. ! N
ol =15 n
< - L 4
— [ e
> [ -
< .o
L - ]
.0 - o
- - -
m  .os : —"
" — - -
: . e O e-6 0808 ool 060 ]
00
—-.85
- ‘u— [ B 1 I | P | bl { ] A il | Il l‘ L.t 1 (l i 1..L il } i1 1 3t 1 l-l L. 1 3 r 3 1.2 i 2 l—
-5 1] E] 1] 15 20 25 30 35 40 45 50 55 60 65 70 75
ANGLE OF ATTACK, ALPHA, DEGREES )
THBOL  HACH - PARAMETRIC VALUES - REFERENCE INFORMATION
0 1.300 BETA 0.000 ELVATR 0.500 SREF D.0745 sQ FT
LREF 2.8742 INCHES
BREF . 4.9798 INCHES -
XHRP 4.9787 INCHES
YHRP 0.oooo INCHES
ZMRE 0,4550 INCHE S
o. .s¢
DATA HIST. CODE SEVEG SCALE sess ALE

MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EO (0266003 27 AUG 71 - PAGE 14



MSEC THT 477 NR DELTA WING GRBITER DATA

.
rFTTE LR LA | ITTT Tirri LINEJ 2 | LN B J ¥Frryv vt Trryr Fvrrr LI B TFYTr LI § TTFT LA B | TrIrrr rrrir

CENTER OF PRESSURE BASED ON BODY LENGTH
e
Q

o

igf
:\
)
p
[0
Egs
Tor
)}
m
D
D
44
)]
i),
)
0
1]
i)
)
1]
()]
B
D
ip

0.5
GO ekt L 4 £ A I ) Lt B Lot 1.9 Lt 2 L 1.1 2 ¢ LS 1 _F ILI‘I It Lt 8 IS L.} 1L f-t 2 ¢ ¢ | L r 1 bl 1 3
] o 5 10 15 20 25 In 35 40 45 50 55 1] 65 70 5
ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL MACH FARAMETRIC YALUES REFERENCE INFORMATION

0 o.s80 BETA 0.000 ELVATR o.060 . . SREF D.8745 s@ FT
LREF 2.8742 INCHES

BREF 4,9798 INCHES

XHRF 4.9787 INCHES

YHRP 0.8003 INCHES

ZMRP G,45501 INCHES

DATA M1ST, COBE SEVRE SCALE u.0035 ScaLE

MSFC-TWT477 NR DELTA GRBITER BSW17£10Vi7X ED (0260003 27 AUG 71 PAGE 15



MSFC TWT 477 NR DELTA WING GRBITER DATA

LN A TV LI B A § rrry ryry LI il ) LR LS ey LR R B rrry LI 4 ) rrirr Trrr Fr¥r TTTTI Trrr

CENTER OF PRESSURE BASED OGN BODY LENGT+!
' n

b
]
o)
)
o)
4]
b

O
P
:
€)
€)
5}
€),
o)
p
)]
O]

m
1))

ip

D
D
4]
o

- [gfeete ;

0.5

Dﬂ i 2 L i 1 ¢ d b1 1x-ll Ll Lk L F R It i i | Ll i 1 L b 1 {2 | L3 1 2 Lotk & AL 1 ) L 1 |

= [:] 5 10 15 20 25 30 -3 40 45 50 55 &0 65 70 ™5
ANGLE OF ATTACK, ALPHA. DEGREES
SYHBOL HAC,. FARAMETRIC VALUES REFERENCE INFORMATION

0 a.598 BETA o0.000 ELVATIR B.Gog SREF B.074% 8¢ FT
LEEF 2.8742 INCHES

BREF 4,9798 INCHES

XMRP 4.,9707 INCHES
YMRF o.0o000 INCHES.

ZMRP 0.455¢0 INCHES

SCALE 0.0035 SCALE

DATA HIST. LODE *EVEG

MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EQ {D26000) 27 AUG 71 PAGE 18




MSEC TWT 477 NR DELTA WING ORBITER DATA

T FIT LI 3 LA B a2 ™ TT LAl Jan B J

LNt B ]

mrrr LELEE L

Trrr TTF7T rTrT

¥ LI S §

ryrra Frri

CENTER OF PRESSURE BASED ON B80DY LENGTH
Y
o

. 7~ P R o T W, B e
e-E-0-6 B I Al = = R S e W e sy e el
0.5 G»
nn LT 1 . a1 A4t 4 St _L_F. Y ) I | Lt g 1 L o p 8 Ll L. 1 L J 1 . 11 5 1 bdo.t 1 3.1 31 1 L.l .3 1 )
*Is o 5 10 15 a0 25 30 35 40 45 50 55 &0 65 TO s

ANGLE OF ATTACK, ALPHA. DEGREES

SYHBOL  MACH FARAMETRIC VALUES
@] o.898 BETA o.000 ELVATR

DATA HIST. CODE *EVEG

o.ono

MSFC-TWT477 NR DELTA GRBITER BSW17E10V17X EO

(026000)

REFERENCE INFORMATION

3.0745
2.8742

SREF
LREF

- BREF

27 AUG

XHMRP
YHRP
ZMRP
SCALE

71

4.9798
4.9787
0,00o08
0.4550
0.003%

PAGE

sa FT
INCHES
INCHES
INCHES
INCRES
INCHES
SCALE

17



MSEC TWT 477 NR DELTA WING GRBITER DATA

1 TF LR IS Bk | LI I B LNt Bl i § LI 2 ) L3N BN BB | LML 3 LENLEE A} TFFT Frri rryvrT 1Ty r&ryy Fryvr TrrT L B §
3.5
=
— B E
% 3.0
11 L p
- i .
> K .
0
m
2.5
P L K
(=]
]
ul B .
w L o
-
m 2,0
3] 2 .
o [ .
=
w |- J
[75] R E
ul
E 1,5
L i
(5] " R
o 3 ]
[§4] F - R
l_
Z 1.0
ul 3 E .
O ¢ . - .
ol o N o B o B Y (\f‘\f\"\f\rr\ .
- Y g N W ) =34} P W Y -1
- e e e-aS-ea-0-00-a-900laeRe a8
0.5
on kit 4. 4 1 Lt d A b b .1 lll'l | | it I3 Lt Lt J 3 4 1 E N | LI -1_1 ||-!f | S ..k 4. ¢ | Lded .
-5 o 5 10 15 20 - a5 30 35 40 45 50 55 60 €5 0 75
ANGLE OF ATTACK, ALPHA., DEGREES
SYHMBOL  MACH PARAMETRIC VALUES . - . REFERENCE INFORMATION
0 o.999 BETA 0.800 ELVATR _ 0.50B SREF 0.0745 se FT |
LREF 2.8742 INCHES
BREF 4.9798 INCHES
XMRP 4.9787 INCHES
YHMRP 0.0000 INCHES
ZHRP 0,4550 INCHES
SCALE g.0035 SCALE

DATA HIST, CODE XEVHG

MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EOQ (D260003 27 AUG 71 PAGE 18



MSFC TWT 477 NR DELTA WING CRBITER DATA

FrrT LARLENE B ) LI I rrrr V¥ LEEER I ) LI 2 A § rinva LA N | rrrT rrr

rvray

Trir LML B

CENTER OF PRESSURE BASED ON BODY LENGTH

1,0
i i« ]
L) £ ey s o by
c.5
- a -
0.0 Lt A} N LI 2 Lol 1A -t ik L. L r dli it i | . ) i3 t Ll b.b e i ll. i I bl b 2t 2
-5 o 5 10 15 20 25 3n 35 40 45 5o 55 so 65 70 75
ANGLE OF ATTACK., ALPHA, DEGREES
SYHBOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
9] 1.103 BETA 0.000 ELVATR 0,800 SREF 0.0745 sa Fr
LREF 2.8742 INGHES
BREF 4.,9798 INCHES
XMRF 4.9787 JIMNCHES
YHRF G,0000 INCHES
ZNRP 0.,4550 INCHES
DATA HIST. CODE HEVEG SCALE G,0035 SCALE
MSFC-TWT477 NR DELTA ORBITER BSWI7E10V17X EQ (D28000) 27 AUG 71 PAGE 18



MSFC TWT 477 NR DELTA WING -GRBITER DATA

FITF TTrET LI Ferr LR A ) T T LI B ) ey rrrTr rrTr¥ LR IR LI I ) TIrTTF

TTrTrT rrr F1TrT

CENTER OF PRESSURE BASED ON BGDY LENGTH
n
S

1.0
X ( ]
P N W WP N
3 e MLHH._MA‘GGC;_‘Pz—:%-Q—Q’ IR WS P W W W Wl =8 P WY £
[ BEE SV B i g v g wr <y | o g et S g W R NV
0.5 L
on ek b k. i1 5 3 I.lll U] U ) bl L % LA L2 Jeud 114 | S O W | L.l & i1 11 lll‘l S dmt k. L 1 1 i g 3 I Il
‘-3 a - -3 0 15 20 25 30 35 40 45 30 55 &0 65 T0 75
ANGLE OF ATTACK. ALPHA., DEGREES
rHEOL HACH FARAMETRIC VALUES REFERENCE INFORMATION
0 i1.201 BETA o.008 ELYATR 0,000 SREF - D.0745 54 FT
LREF 22,8742 INCHES
BREF 4.9798 INCHES
XMRFP 4.97067 INCHES
YHRP a.o000D INCHES
ZHRP D.4550 IHCHES
DATA HIST. CODE SEVEG SCALE 0.003s SCALE
MSFC-TWT477 NR DELTA GRBITER BSWI17EIQVI7X £0 (D26000) 27 AUG 71 PAGE 20



MSFC THT 477 NR DELTA WING GRBITER DATA

LI M I ] LB FETT il Ty TTT¥E rrrr LI B rrrv¥v LA rray LIBLIN I ) LI 2 TFrTY LA I LN

CENTER OF PRESSURE BASED ON BODY LENGTH
n
o

- q ‘ ;
L v‘c‘l.r 25 M =y A ~ L) -

L g - o Fom W g
= L~ = Sy S S S-2-E-0-era-a-h
|
0.5
= ~ -
un Ll & LI N | ek A1 Al b Al ot 21 . J_t 4 (2 ) | | [ I il Ll .1 1.t Lotd. t R 2 4 & )
‘- s a 5 10 15 28 25 30 35 40 45 _so LR 65 70 75
- ANGLE OF ATTACK, ALPHA. DEGREES
SYHBUL  HACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.300 BETA o.000 ELVATR 0.0o0p SREF 0.0745 sa FT
. . LREF 2.8742 INCHES
BREE 4.9798 INCHES
XHRF 4.9787 INCHES
YMRP D.opg6o IRCHES
ZHR_@ 0,4550 INCHES
SCALE 60,0035 SCALF

DATA HISY. CODE EVHG

MSFC-TWT477 NR DELTA ORBITER BSW17E10VI7X EQ (D260003 27 AUG 71~ - PAGE 21



MSFC TWT 477 NR DELTA WING ORBITER DATA

LI LS 3 Ty 7 rr ' TT T rrri T 1717 LI B ) DL T T T71 rrTi97T TFFET FTrrT Frrr LI S e ) llll_
o F .
LL.- L] : .
[} [ 3
[ ] - N
~ N .
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- A J 2
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o - N
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Lt B _
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o o }x ]
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2 2 A ]
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2 3 / e ]
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- r / 3
> o .
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— N .
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w - .
- g s i L n . 5 €y . ‘1u i1 l15 I lEn E L L lg, 111 '50 N ] '35 bl L .40‘ Vi 1‘5 Ll '50 -] I55 Sl lsu 1 165 L r7D L 15
ANGLE @F ATTACK, ALPHA, DEGREES
SYHBOL  HACH PARAMEYRIC VALUES - REFERENCE INFORMATION
O p.400 BETA o.000 ELVATR 0.o000 SREF 0,0745 s@ FT
LREF 2.8742 INCHES
BREF 4.9798 INCHES
XHMRF 4.9787 IHCHES
YHRP o.opgo INCHES
ZMRF 0,4550 INCHE S
DATA HIST, CODE HEVHG ) SCALE 8.0035 scaLs
MSFC-TWT477 NR DELTA .ORBITER BSW17E10V17X EQ (D260003 27 AUG 71 PAGE 22



MSFC THT 477 NR DELTA WING GRBITER DATA
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— C ?/ X{ 3
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g F / & ]
(=] <L J \n N
[T [ |
© - / :
< o i
- 3 -
B - 71 "
> N -
% 2 [ l 3\&"3:’-&@ =T N
m - .
¥ F [ 1
5 i = Q_E_E i
. [ ' 2‘8-8_13 o 8 : -
] N / - ]
| o fr] 7]
. P [ :
TR - 3
O o-af ]
w C / ;
X -2 u
<< - .
& - / ]
Foos
- - g -
o o ¢ ]
< -4
n . .
145 - .
'551“la”'.5““zn””15“.20““251'Haul'“35““w“”u“”sn””ss“"su””es”“ru”';s
ANGLE OF ATTACK. ALPHA, DEGREES
SYMBOL. HACH FARAMETRIC VALUES REFERENCE INFORMATION
[®;] o.sap BETA 0.000 ELVATR o, 000 SREF 0.0745 sa FT
LREF 2.8742 INCHES-
BREF 2,9798 ENCHES
XHRP 4.5787 INCHES
YMRP 0.0000 INCHES
ZMRP D.4550 INCHES
DATA HIST. CODE BEVEG ScALE d.003s ScaLe
MSFC-TWT477 NR DELTA ORBITER BSWI7E10VI7X EO (D26000) 27 AUG 71 PAGE 23



MSFC TWT 477 NR DELTA WING ORBITER DATA

1 _l LR DL + ¢+ TT L e B } TTTFT Fryy LI B BR 1 LI Lokt 2 3L ) LA 2L 3R LB B LR B 1 L B L TTTTF vl ¥ET T L2 B § l-
- i ' .
o F -
. o -
Q [ -
O - n
< C. 3
= rr 3
é . C N
- - ]
< C N
x  _t -
3 . [ 3
& - ¢ .
5o < -
© . / \& :
< - ]
& °F 15X :
> ey ;
8 2 : Q\&Iaﬂ—e - - E
L : | 8- ]
% 1 o - P 3
w - = ﬁ"e‘*&s-@ 3
[} " / S-ego .
b or -
~ f / . ;
L - : ]
- .
w C T -
X - _ -
< - ]
. - / ]
— 3
1 X / 3
@ b :
i.u- o s
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- E 5 L} [} n 8 5 1 5 Lt lln 1t lzs 2L A lgn L i1 ]25 P Iao ] .‘35 A | ‘40 L. J_1 |‘s L b ¢ '5n 1 !55 - ]Gu | I | Iss L ITu L ?5
ANGLE OF ATTACK. ALPHA, DEGREES
SYHBOL HACH ) PARAMETRIC VALUES REFERENCE INFORMATION
O.898 BETA o.000 ELVATR 0.000 SREF 0.8745 S$a FT
LREF 2.,8T42 INCHES
BREF 4.97398 INCHES
XMRP 44,9787 INCHES
YHRP g.0e00 INCHES
ZMRP 00,4550 INCHES
"DATA HMIST. CODE  #Ev9s SCALE 8.0035 seALs
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u!“15!’0 THT 477 NR DELTA WING GRBITER DATA

L
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d v o - .
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5
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x N ]
E s ﬁ\&s 1 N
% . - f’ IR .
a - / B ]
5 F / g i :
g - S e
m o N
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S i M .
[ B E& .
© N / . -0 -6 7
= [+ u ]
R /“ ]
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oo~k .
2 F 4 :
> -2
< - 2
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: -3 N
_t " ]
m -k P N
< -4
= [ ]
()] N _ .
- 2 5 D 5 L -1u L A A l15 1.4t Iaa 24 l25 1.1 1 I30 Lood ol l35 | % A l‘o 1L L l‘s | I | Isu ) I55 11 so L 1 lss i !-"n ;5
ANGLE OF ATTACK, ALPHA., DEGREES ’
SYMBOL HaCH - FARAMETRIC YALUES - REFERENCE INFORMATION
Q0 0,953 BETA 0.000  .ELVATR 0.00D SREF - 0.0745 $Q FT
LREF 2.8742 INCHES
BREF 4.9798 INCHES
XMRE, 4.9787 INCHES
YHRP g.0000 INCHES
ZMRP . D.4550 INCHES
CATA HIST, CODE HKEVEG SCALE o.0033 Scatk
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MSFC TWT 477 NR DELTA WING GRBITER DATA
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- ) .
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o 3T 5 .
. 3 € s ]
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> - g
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> o ’ 3
'.—
— —# L -
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—— 3 -y
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w =4 -
— 5 i .
oy L ¥ ]
- ’ -‘ el A £ A & Far g Iy a A L d b A 4 L4 4. £ F I ) TN | .t 4 4 el L L F I W) Y | L4 _d ¢ At F A L i 4.2 L.¢ ¢ I
=9 ¢ § 10 18 20 28 [T r 40 4% 30 89 Py o5 70 73
. ANGLE OF ATTACK, ALPHA, DEGREES
STHBCL MACH “ PARAMETRIC VALUEZS REFERENCE IHFORMATICH
0O FET-E 3 0,008  ELVATA o.000 SREF 0,074% sa F7
b LREF 2.8742 INCHES
BREF - 4,9798 INCHES
XHRF 4,577 IHCHE S
YHRE o, 0000 ITHCHE S
. ZHEFP . D.4550 IHCHES
DATA HIST. €0DE  #EVHG SCALE #0038 scaLE
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MSFC TWT 477 NR DELTA WING GRBITER DATA
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rirT LELBLEL LI 2 FETT FT Iy rrrr
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11 i

rTrry

[
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il

Trrd
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N

s
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2
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rrrt
.

:
i
5
5

LR LI

[ |

STABILITY AXIS LIFT TO FOREBODY DRAG FORCE RATIO. (L/COF

C a ]
-3 -
-af -
"35' u'“‘s“"m’L“zs“”so““zsnl'3nl“'35““40““45.'”%‘ '55“”50““65'“'70'”;5.
ANGLE OF ATTACK. ALPHA., DEGREES
SYHBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.201 BETA 0.000 ELVATR 0.080 SREF D,0745 sQ FT
* LREF 2.8742 INCHES
BREF 4.9798 INCHES
XMRP 4.9787 INCHES
YMRP 0.unpo INCHES
ZHRE 0,4550 INCHES
UATA HIST. CODE FEVEG scaLe 9.0033 SeALe
MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EO (D26000) 27 AUG 71 PAGE 27



ySF

C TWT 477 NR DELTA WING ORBITER DATA
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— o J
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-1 =F 4 N
) N .
— o -
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5 o ]
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= " ]
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< -8
o o =
wn . 3
- s —l 1 .i L b . Lt i i S . ALt A bk, i i 1 i 1 5 3 i 3.4 ind i L o d_f_ L J_1. 1t b R . b T T . LA 1 V] 3
-5 10 1% £0 25 39 . 33 40 45 50 L] 60 &5 Td 75
‘ ANGLE OF ATTACK. ALPHA. DEGREES
SYHBOL  MAGH PARAMETRIC VALUES - REFERENCE INFORMATION
18] 5.300 BETA p.0pD | ELVATR B.bo8 SREF P.0745 sa FT
LREF 2.8742 INCHES
BREF 4,9798 INCHES
AMRFE 4.3TET 1NCHE S
YHRE a.0000 INCHES
ZMRF D.4585D INCHES
Oata HIST. coDE eEvse SCALE 0.0035 ] SCALE
MSFC-TWT477 NR DELTA ORBITER BSWI7ELIO0V17X EO (D26000) 27 AUG 71 PAGE 28




MSEC TWT 477 NR DELTA WING GRBITER DATA

TrI17 L | TFrtrrrrrry TT 17 T T rr LN e ) T 7F i T 1717 LI | FTrIr1ryrrorys FT F T T TF TTTTY FTrrr
- -
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5
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o
(34}
'E“ T LA LI LB} LABLEL] LI | LR} LR 17 Lol It 4 L] LA LASILIBL] T
.

v i T A

Al bl iy} koL bl L b it i l.i L1 r bt 3t i i

£ o L) 10 15 20 25 30 |1 40 45 E 55 80 1] ro 75
ANGLE OF ATTACK. ALPHA, DEGREES
sYMpOL HACH PARAMETRIC VALUES REFERENCE INFORMATION

D 0.400 DETA o.000 ELVATR 0.000 SREF 0.0745 8Q FT
LREF 2.,8742 INCHES

BREF 4,9798 INCHES

XHRP 4,9787 INCHES

YMRP U.,0800 INCHES

ZHRP 0.4550 INCHES

SCALE 0.003s SCALE

DATA HIS8T., CODE _ #EVHG

MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EO (0260003 27 AUG 71 PAGE 28



f‘ESFC TWT 477 NR DELTA WING ORBITER DATA

L2k I B LI Frrig L | FrTT Ty LIS 2 B | LI | rrir LI B B rrrr TF T T TIT T L2 2 ) ITrTFT L2 3
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=z | - -
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— L -
O 1.
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L
wl 3 .
[ e 1,6
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Q - A - .
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> . f Lo ]
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Lt = a/ R
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0.2 u)
an»lll'r M’ll} 'l-ll At .1 1t Ll 1k . Lo 1 | . i 1 1 ot bl i i 1 4 1 1 Illl-
‘=5 o 5 10 15 20 25 30 35 40 45 50 55 &0 65 0 s
ANGLE OF ATTACK., ALPHA. DEGREES
SYMBOL MACH FPARAMETRIC VALUES REFERENCE INFORMATION
0 0,598 BETA o.aun ELVATR D.0D00 SREF W0,0745 sQ FT
y - LREF 2.8742 INCHES
BREF 4.9798 INCHES
XMRP 4.9787 INCHES
YHRP 0.0060 INCHES
ZHRP 04,4550 INCHES
SCALE a.0035 SCALE

BATA HIST. CODE REVHG
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I‘ESFC TWT 477 NR DELTA WING ORBITER DATA

8 ...' ITFT rrrr€ L2 B ] v TF rirrr LI LR B TraT LN SR B ) LI I BN 3 TFF 7 LI B 2 ) LEL LR S LI SO I rrs¥y LA} '-
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O r R
~ 2.k
=z - o
ul L ]
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L N i
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& 1. F
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(:Q - N
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- D | n
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T ! E/Gﬂ ]
. a;zf :
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[~ a/%
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u n [ L MME I | L.l L1 Lt oadd. | ] LA 1 b L.L.Ll.1 i 1 i 1.1 L.i.3. ¢ ('l i bl L L ]
= s o s 10 15 20 25 30 35 40 45 50 55 60 & 70 73
ANGLE OF ATTACK. ALPHA., DEGREES
SYMpoL MAGCH PARAMETRIC VALUES REFERENCE INFORMATION
O 0.898 BETA o.008 ELVATR 0,000 SREF 00,0745 8@ FT
LREF 2.8742 INCHES
BREF 4,9798 INCHES
XMRF £,9787T INCHES
YMRP 0,0006 INCHES
ZHRP O.a558 INCHES
CATA HIST. CODE SEVEG SCALE 0.0035 SCALE
MSFC-TWT477 NR DELTA ORBITER BOWi7E10Vi7X EQ (0260003 27 AUG 71 PAGE 31



HSFC TWT 477 NR DELTA WING ORBITER DATA

. LA ryFTT LER BRI TIrFT + P T¥ LI ) LI 33 Fry¥ LI 2R B § LIE L | Tri7¥x L] LI BN I § LI B B rTrTrr
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-5 o 5 10 15 2 | 25 30 35 40 45 50 55 &0 &5 ra 75
ANGLE OF ATTACK, ALPHA. DEGREES
SYMBOL  MACH PARAMETRIC VALUES : REFERENCE INFORHATLON
0 0.999 BETA o.800 ELVATR 0,000 SREF D,0745 sQ FT
LREF 2.,8T&2 JINCHE S
BREF 44,9798 INCHES
XHRP 4.9787 INCHES
YHRP 0.00080 INCHES
ZHRP U,4550 INCHES
S5CALE 0.p0D3s SCALE

DATA HIST. CODE *EVHC
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MSFC THT 477 AR DELTA WING ORBITER DATA
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B u -l L 35 1 I ] Lt L Akl L dod i 2 Al i 2 L 1 Lttt A | £ Lt 3 .I .1 i 1 1 ) 1 2 2 3 i & ot 1 L1 3 3
‘=5 4} 5 10 15 20 a5 30 35 490 45 50 55 &0 65 70 75
ANGLE OF ATTACK. ALPHA, DEGREES
SYHBOL  MACH PARAMETRIC VALULZ: REFERENCE INFORMATION
O 1.103 BETA 0.008 ELVATR 0,000 SREF 0.0745 sQ FY
LREF 2.8742 INCHES
BRE® 4.9798 INCHES$
XHRP 4.9787 IHCHES
YMRP 0.0000 INCHES
ZHRP 00,4553 INCHES
SCALE 0.0035 SCALE

DATA HIST. CODE SEVHG
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MSFC THT 477 NR DELTA WING GRBITER DATA
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- = Q -3 i0 is 20 25 30 35 40 45 50 55 60 &5 TG s
ANGLE OF ATTACK., ALPHA, DEGREES
SYHBOL MACH FARAMETRIC VALUES ' REFERENCE INFORMATION
0 $.20% BETA o.o000 ELVATIR 0.000 SREF D.0v45 5¢ FT .
N - LREF 2,8742 INCHES
BREF 4.9798 INCHES
AMRP 4,9787 INCHES
YHRE g.0u0o0 INCHES
ZHRP 0.4550 INCHES
SCALE 0.0035 SCALE

DATA H1S7, CODE BEVHG
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MSFC THT 477 NR DELTA WING ORBITER DATA

LI I O LI BN A T F LINLEE 35 Trrr rYrry LA B ) Frri LR IR TrTT [ 2R SR ML LI BN N | TFrrTr T Trr Trr Frrr
2.8
2.6
2.4
% 2,2
o " ]
. B p
— 2.0
Z - -
Ll - 4
— -
]
— 1.5 ]
u - .
L i
léJ .
1.6
(&) - Q»Eﬁl ]
Q - ,z’e ]
-
e 1.4 d’ ]
o L. -
> N -
N 1.2 £
[ - .
m - .
W - Pz -
1.0
(3] 2  Ja i
[T = mﬁ -
0.8 a/_
~ 0.6
0.4
o.B ! ' -
Dn- ..@T@T&r-.; I S Y L L i} L.ttt F o ) il k1 LA .b I 3 L i Y 1 Lt 1t S l:ll il llll-
te's o s to 18 2o 25 3o 35 40 45 50 55 60 55 70 75
ANGLE OF ATTACK, ALPHA, DEGREES
SYMBOL  MACH . PARAHETRIC VALUES REFERENCE INFORMATION
0 1.300 BETA 0,006 ELVATR D.0o0p SREF 0,0745 sa FT
LREF 2.8742 INCHES
BREF 4,3798 INCHES
XHRFP 4.3787 INCHES
YMRP o,.e000 INCHES
ZHRF 0.4550 INCHES

+0
DATA HIST. CODE FEVEG SeALE o.0033 SCALE
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e m ] 5 10 15 20 25 -1 B 7. 40 45 LE 55 sn &5 70 75
ANGLE 8F ATTACK. ALPHA. DEGREES
SYHEOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
@] 0.400 BETA 0,000  ELVATR 0.000 SREF 0.0745 s FT
LREF 2.8742 INCHES
BREF 4.9788 INCHES
- XMRF 4.9787 INCHES
YMRP- 8,0000 INCHES
ZMRP D.4550 INCHES
LE .
DATA MIST. CODE  *EV#c sca g.003s scate
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R R SR AL B LA B 20 A0 B A0 200 20 e A S M M A A 0t 1 A B A A0 3 TV Yy T rTr ey rrrryrrrT
«BE -
«30
5 A -
: ; :
RS
k) [ ]
Pt 120
o o N
. X -
- X .
5 +18
— - - 7
o B -
et - B
L o .
L. A0
ul L. -
) i -
o X -
5 o
Y] " .
- - -
] - -
b 4 - -
00
(O] X .
&= L -
hond - -
5 - N
— .U
— B -
o - N
w40
~«d5
_sa-_;n_u (RN W W YR AT SO O B O 5 Lok bl PR W] Lolnt L Lo d ot T | i b Al d ITWITE W |||n'||||q
L s -] -] 10 18 14 RS 0 L 13 43 a8 L1} L 0 L L ro rs
ANGLE OF ATTACK., ALPHA, DEGREES
DYHDOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
o.800 BLTA 0,000 ELVATR g.00p - BAEF 0,074 8a v
S LAEYK 20748 1HCHK 3
BREF 4.0708 INCHES
XHRP 4.8787 TNCHE S
YHRP 0,000 INCHFS
IMRP .4850 INCHE S
BCALE 0,0038 ICALE

DATA HIDY, CODE *LY%G

MSFC-TWT477 NR DELTA ORBITER BSWI7E10V17X EO (0260000 27 AUG 71 PAGE 37



ESFC THT 477 NR DELTA WING GRBITER DATA

LINLE ) LI B B § LRI | LIS ) LI I | rrra LI IR 3 ] L2 I N § LI B ] FrrT ry ey LI A | LI ) r1rry LML |

E I I
1.0 3t

«35

137
Ittt 1

«30

TTrrt

LI IR I
I I |

+20

18

LI |

=10 ' S

.05 : : ]
.00 ;,,ﬁm-%
~-.05 ' u"s-ah‘a_,@/

T 170
L1 11

]
f,‘”
L
o

LI L e )

g
)

PITCHING MOMENT COEFFICIENT., CLM

L S B )

-.to
-.15
-gn“‘ i Lrndd ot Lod. b L Lot i L L L Ak ke bl et L L.t .t § 2 3 | Lt l.i i1 1 ¢t bk b 1 Lt 1.1 S ] | . It L
=0 s o ) 10 13 20 25 30 5 40 45 50 55 0 as 70 vs
ANGLE OF ATTACK. ALPHA, DEGREES
SYMDOL  MACH FARAMETRIC VALUES REFERENCE INFORMATION
0 5.858  BETA 0.000  ELVATR ©.6o0 . SREF 0.0745 se FT
LREF 2.6742 INCHES
BREF 4.9798 INCHES
XMRP 4.9787 INCHES
YHRP 0.0000 ENCHE S
ZMRP 0.4550 INCHE S
SCALE 0.0035 SCALE

PATA HIST. CODE SEVSG

MSFC-TWT477 NR DELTA'dRBITER BSWI7E1OVI7X EQ (D26000) 27 AUG 71 PAGE 38



MSFC TT 477 NR DELTA WING ORBITER DATA

Frri TTI ¥ LI ] T T LI B | TrrY TrrT T Fri T FrTvyvyory Ty T Yy ¥y TTF? T

LIS )

i 1 1

«35 i
+30 i
+25 7]
' [ . ]
= I : X
| .20
o 3 ]
£ L ]
— [ -
U i -
— N
w . -
L +10
[EX] b -4
0w - -
8] L i
'_ I~ . -y
= 05 N
i -
AN il
3} - ]
o -00 i e ¥ - R
= N j ]
I -
5 i R
= =05 B}u A b
— -
a.

AL LI ]
L1}

LN i

.10 i E\Qﬁ = a -
~.15
-go- L1t LAt L, N LA i1k Lt i & L.od &t 3 llll—‘lll i _r 1t L1 1.1 4 2 3 ¢ bkl 1 L .} 1 I | bl ]
e s o 5 10 15 20 25 30 a5 40 45 5o 55 60 6% 70 75
ANGLE OF ATTACK. ALPHA., DEGREES
SYtifoL HACH PARAMETRIC VALUES REFERENCGE INFORMATION
@) U.999 BETA 0.000 ELVATR 0.000 SREF 0.0T45 sa FT
LREF 2.87142 INCHES
BREF 4.9796 INCHES
XMRP 4.9787 INCHES
YMRP G,0006 INCHES
ZHRP r.4550 INCHES
SCALE 0.0035 SCALE
DATA HIST, CODE *EVEG A
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P‘!SFC THT 477 NR DELTA WING ORBITER DATA

rrrr LB L § Laak i | ¥ 17 T sy ry L 2 A A | L A A LA ] T TFrT 7T rTriy FEYT FEry LI e LI S B §
.35
.30
25
= - o
- .20
O - "
- N N
I—_ = -
— [, "
Q i .
—t = -
L - i
(19 .20 T
Lt = B
[a] B _
& L .
- ',,._ - -
z +05
) - .
u I « ]
B - 4
= L 131%Q N
‘(9 .ao m = v N
= N P :
"t - N -
T I hka Vi .
o
.05 N
— ul -
a - . -
-.1D 'S—B...M
-.15 —~
- eo 3 Ld .1 1 & I ) ol 1 % L2 A L ) [ LA 4 L L [ i b k. d L I‘l il I LAt I 1.4 2 1 ke bt i ¥
o s o 5 16 15 20 25 30 35 40 43 50 55 st 65 70 rs
ANGLE OF ATTACK, ALPHA, DEGREES
SYHBOL MACH FARAMETRIC VALUES REFERENCE INFORMATION
1.103 BETA o.oao ELYATR a.po0 - SREF 0.0745 5¢ FT
- LREF 2.8r182 INCHES
BREF 4.97%8 INCHES
XMRP 4,3787 INCHES
YMREF &,0000 INCHE S
ZMRF 0.4550 INCHES
SCALE f.0035 SCALE

DATA HIST. CODE FEVEG
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MS

FC THT 477 NR DELTA WING ORBITER DATA

L LI 2 B FiTT V17 LI LD l. rri FTreT L LR ) TCETT r 1Y rrT7r LR N L) Y¥y¥rry LI R e J LI )
35 i
+30
.28 .
- N ]
1 .e0
O B i
= N .
5 «15 ]
o N i
o N
o [ i
L +10
ol B "
o _ ]
O [ N
— u -
=z +05
L - ]
S :
[} o .
= B Sy 4 ﬁ &) 7
- .og 'ﬁ%
=z i \51 4
L o ] - =
I i }Q\ i
o :
(I N £ ] [»
— - q ib i
o i ) i
-.10 F QEQE ar ]
[ Teal Be-ap™® ]
s £
- 2n ‘A 'y i 1 L, A_F_ K & Adod. i Ll L.l i i i Lt b i (| . £ 2 7 1 el b | L L 1 i Lot L ¥
*2 5 a s 10 15 £0 25 30 35 a0 45 50 55 &0 s 70 75
ANGLE OF ATTACK. ALPHA. DEGREES
SYKBOL MACH FARAMETRIC VALUES REFERENCE INFORMATION
0 1,201 BETA 0.005. ELVATR 0.600 SREF 0.0745 sa FT
LREF 2,8742 INCHES
BREF 44,9798 INCHES
XMRP 4£.978T INCHES
YHMRP b.o00o INCHES
ZHMRP g.4550 INCHES
DATA HWIST. CODE  #EVHG SCALE 4.0055 seaLe
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MS

35

+30

«25

.20

+15

05

.00

-.0%

PITCHING MOMENT CCEFFICIENT, CLM

FC TWT 477 NR DELTA WING ORBITER DATA

TTT7T Frrr

SYMBOL HACH

0

- Na-elea-ga B -
5! A 5l ll"n]_lllzslIIIEBQlllzsllllanl.llaslllr‘nl!l.‘sllIlsullllsslll!s--nlillssl ll?uii ;5
ANGLE OF ATTACK, ALPHA, DEGREES
PARAMETRIC VALUES : REFERENCE INFORMATION
1.300 BETA 0.00D ELVATR a.upg SREF G.0745 5@ FVT
LREF 2.8742 INCHES
BREF 4,9798 TNCHES
XMRF 4,.9787 INCHES
YMRP 0.0080 INCHES
2MRP 0.4550 INCHES
DATA HIST. CODE SEVEC SCALE 0.0035 SCALE
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LENNL L I LINNE B N ) L S B L3N0 B B |

MSFC THT 477 NR DELTA WING ORBITER DATA

LI S I | LI ]

¥ LI Al S ) LI BN I |

VT FT

CL

LIFT COEFFICIENT.,

Nl {

: . S

it b 1t r 4 PR T Ll 31 s 3 9
~D.2

VS W | bl L

i P N S | I T

-+ B0 =.15 ~.10 405 00 .05

«30

15

«ED 25

PITCHING MOMENT COEFFICIENT. CLM

SYMBOL MACH FARAMETRIC VALUES
0.40D BETA G.0o00 ELVATR o.000

DCATA HIST. CODE FEVEG

MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EO

(026090)

i
+30

1
«35

40

REFERENCE INFORMATION

SREF
LREF

BREF -

XHRP
YHRP
ZHRP-
SCALE

27 AUG 71

D.0745
g.8742
4.9758
4.9787
G.poopo
0.4550
0.003s

PAGE

5@ FT
+ INCHES
INCHES
INCHES
INCHES
INCHES
SCALE

43



MSFC THT 477 NR DELTA WING GRBITER DATA

8 7 Yo LI B § T r 1 LN R DL AL LANE 2 2 2 T ¥ F L 2L 2L NN 2N I ¥V §FL T & T ¥

1.8
1.8
L i
.
1.4
1.2
_j - -
(& ] L o
- 1.0 -
— E -
=z
48] o .
Ll b -
(] . -
- u a - el
L i . -
i
Ié)J - -
O - G i
o.6
.ol ]
L
——F -
1 B
o4
a.2 X
0.0 ns
- - - =1
1 . -
“n.z L L i i a1 '] Il L -] i At (1 F | '] L i 1 11 . T 3 L H i R Y 3 demt L 3 i i 1 i i 1 i ¢ . 3 i
- 20 -3 ¥ -.10 w JOF 1) .05 «10 «15 -0 + 25 .38 35 +40
PITCHING MOMENT COEFFICIENT. CLM
SYMBOL  MACH : FARAMETRIC VALUES REFERENCE INFORMATION
(@] 0.598 BETA 0,006  ELVATR o.000 SREF 0.0745 84 FT
LREF 2.8742° INCHES
BREF 4,9798 INCHES
XMRP 4,9787 INCHES
YMRP 0.0000 INCHES
2uRe O.4550 IRCHES
SCALE 0.0035 SCALE

CATA HIST. CODE HEVEL
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(MSFC TWT 477 NR DELTA WING GRBITER DATA

rrrr T LI N . 1 LA IS B ) LN I I ] T rF 1 TV T7T L2 B B | L A I L LI B I §

}
Rt‘kéii

LLIFT COEFFICIENT,
o L~
k

b.o : QXD ‘ :

-Da'l.lll L O S S T | Sodend 4 T I N | A bt A ) byt [ Il 1 beebk . 1 I T
.20 -.t8 ~.418 -.05 .00 .03 .20 .15 .20 .25 +30 .35 .40
PITCHING MGMENT COEFFICIENT. CLM
SYHBOL  KACH PARAMETRIC VALUES REFERENCE INFORMATION
0 0.898 BETA 8.000 ELVATR 0.400 SREF 0.0745 se FrT
LREF 2.8742 INCHES
BREF 4.8798 INCHES
XHRF &.9787 INCHES
YHRP b.0000 INCHES
ZHRP 2.4550 iNCHES
A D.o03s LE
DATA HIST, CODE LEVSG ScaLE o sca
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MOFC THT 477 NR DELTA WING ORBITER DATA

L LU B B 1 T F 17 T F T I

1 T F LI I I 4 LI e 3 F 1 T 1 L2 I B ) LI My M § LB N LI B B 1 T F T T
1.8
1.8
1.4 M
- - ]
© R -
- 1.0
|..... . -
5 ;
TR | - l
&) N .
: 0.8 t Tl
L B L'f )
w - N
[ ] i 4
U -
0.6
'_ | —
T8
—_ - -
-1 i o
0.4 L
a.g
a.0 ‘X
‘_n 2 V. ' L L L L L L '] ‘l L L 'l i .4 Lol L '} L [} i 1 L1 1 L - i 1 L L 1 1 L L i 1 Il i L i L1 ]
-.20 —a15 ~.1D -.05 .00 0% .10 15 «20 .25 .30 .35 .40
PITCHING MOMENT CGEFFICIENT, CLM
SYHBOL  MACH FARAHETRIC VALUES ‘REFERENCE INFORMATION
O 0,999 BETA 0.000 ELVATR 0.000 SREF --  0.0745 sa FT
LREF 2.8742 INCHES
BREF 4.9796 INCHES
XHRF | £.9787 INCHES
YHRF a.0066 INCHE S
_ZMRP 00,4550 INCHES
DATA HIST. CODE  #EV#G SCALE g.o035 scate
(D26000) 27 AUG 71 PAGE 48
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"’SFC TWT 477 AR DELTA WING ORBITER DATA

LI N | LI I R | LI N B ) 'lil

™ 17 L S i 3

LANL I E ] L E S

LR B e i

LI B S

S i ]
Q) -
- 10
'— 1 g
= 8
Z - .
— I ra/a/ 1
— o.a
w | i 4
W i e f J
[ ) . -
Q

0.6
- R -
n
—_— - -
- i \ ]

R

d \\9

T N

Lttt

i Xt i &t}

Bt & At 1§ P R 2 2 J Xt bd b1
=-2.2

—.20 ~l3 -.10 —.03 00

<05

«10

1
135 «20 25

PITCHING MAOMENT COEFFICIENT. CLM

SYHBOL HACH FARAHETRIC VALUES
1.103 BETA o.0o09 ELVATR 0.00p

DATA HIST. COPE BEVaG

- MSFC-TWT477 NR DELTA ORBITER BSWi7E10V17X EOQ

(D26000)

-
o
(13

L
0y-1.]

REFERENCE TNFORMATION

SREF
LREF
BREF
XHRP
YHRP
ZHRP
SCALE

27 AUG 71

0.0745
2,8742
4,97%8
4,9787
0,0000
8.4550
0.003s

PAGE

sQ F¥
INCHES
INCHES
INCHES
INCHES
INCHES
SCALE

47



MSEC TWT 477 NR DELTA WING ORBITER DATA

i Frrr L B I ) L B e ) T F 3 7 LI i B | F '8 7T7F JFyrrzx LI I N 3 T ¥ T T + T T 7 L I LN IR A §
1.8
1.¢
1.4
1.2 az,’a@‘
| - -
O i o
- 1.0
- K a
e
tu - .
o
) - i
: G.8 [ ) -
i o] ]
] 5 i
! i .
O
- 0.8 \ i
k- i
f o | - -
_l -
.2 \
Q.0 hx
-a e I | L L L ( 1 Il L L L '] r 1 1 L L 3 A i Cd L L ] 1 ] L'} 1 L i 1 I} 1 i i I '} ] L 1 1 2 1 L 1 L
%20 —.s -.10 ~.os .on .05 .10 .15 .20 .25 .30 Y .40
PITCHING MGMENT COEFFICIENT, CLM
SYMBOL MACH EAR‘HE‘TRIC VALUES REFERENCE INFORMATION
Q 1.201  BETA 0.000  ELVATR 0,000 SREF 0.0745 sa FT
. LREF 2.ar42 INCHES
BREF 4.,9798 " INCHES
XMNARP 4.9707 INCHES
YMRF 00080 INCHES
2ZMRP 0,4550 INCHES
DATA WIST. CODE  $EVAG SCALE D.oo3s SCALE
£0260003 27 AUG 71 PAGE 48
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MSFC THT 477 NR DELTA WING GRBITER DATA

LI A A | 4 3 ¥ 7 LIENE I 2 § 5 ¥ ¥ ‘_rri $ 8 ¥ 3 FF F ¢ LR ] FF T F T ¥ Y T 37F7F 31 3 LELEA]

b= - . [ .

14

CL

(LIFT COEFFICIENT,

o4

SN I :
. _ . ' . \a L. ,“;

Ty S W B fuidm |1 At g 2 PR DU D SR B N O I 3 Lobasd b bt 8 .t ISR I ) PR N T ) FERE Y SRR J W S ) PR T I}

“.e0 -.15 ~.s0 -.05 .00 «05 «1a 35 20 .25 <30 .58 40
) PITCHING MOMENT COEFFICIENT, CLM . -
arMpor MACH- B FARAMETRIC vgu.uss . REFERENCE INFORMATION
(@] 1,300 BETA 0.000 *° ELVATR ~  DB.000 SREF -, D0io745 se FT
- . ‘LREF 2.8742 INCHE:
BREE 4.37%8 THCRE:
XMRP 4.9787 INCHE:
YMRF "~ 0.0000 THCHE :
- ZERP . 0.4550 . INCHE.
DATA HIST. CODE LEVES, SCALE 0.0035 SCALE
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e ®

i.40

* LIFT COEFFICIENT,,

MSF

C THT 477 NR DELTA WING ORBITER DATA

LA e

Py T Y

L 3 ] LRI LN M By S

L]

L
ol

1

b T - |

L el b i

bt

3

FENE I+ £ 1y PERTN L4 PRI PR P

SYMBOL MACH

0

o.4n0

PARAMETRIC VALUES

BETA p.poo

DATA HIST. CODE

ELVATR

*EVSG

1.0 1.2 .

‘1.4

1.6

1.8 2.0 2.2 - 2.6 2.8 3.0

FOGREBGDY DRAG COEFFICIENT. CDF

g.000

MSFC~-TWT477 NR DELTA OBRBITER BOWI7E10V17X EQ

REFERENCE INFORMATION

SREF 0.074% sa fr

LREF 2.8742 INCHES
BREF . #4.9798 INCHES
XMRP 4.9787 IHCHES
YMRP D.eooo 1NCHES
ZHRP 0.4550 INCHES
SCALE 0.003% SCALE

(D260001 27 AUG-71  PAGE . 50



1T 7 T-FT LB 2L LI | LENLEL LN § T LN 2 J rTr LI I | LI LENE B | l'll_

_MSFC THT 477 NRDELTA WING ORBITER DATA

Il

CL

"LIFT COEFFICIENT,

0.0
-uzlll Lok & e i 1!_. -] . ] !ll_lll VI L ] - It 3 1. 01 I
“o.o a.z o.4 0.¢ 0.8 1.0 2.2 1.4. 1.6. . 1.8 Bu0 . 2.2 - . 2.4 2.6 2.8 3.0
: . - FOREBODY DRAG COEFFICIENT, CODF .
SYHBOL HACH PARAMETRIC VALUES : REFERENCE INFORMATION
0 0.598  BETA C.o00  ELVATR | 0.GOO SREF 0.0745 se FT
LREF * | _ 2.8742 . INCHES. ~ |
BREF 4.5798" INCHES -
XHRE 4.9787 INCHES *
YHRE 0,0060 INCHES
ZMRP 0.4350 IRCHES
SCALE D.ooss SCALE

DATA HEST. COBE FEVHE

MSFC-TWT477 NR DELTA ORBITER BSW17E10V17X EO (D26000) 27 AUG 71  PAGE  'S1




[MSEC THT 477-NR DELTA WING GRBITER DATA

L B LENLIE ] FiF LI IR Frua LI I ) LN I ) LI . | T P rr LEEE L ¥ I 7Y L I
1.8 17
1.6 [
1.4 -
1.2
Q 5 -
- 1.8
= 3 R
= . ‘
ted - of
t N -
|}
- o.8 ~
I8 i o
L.
wl’ - E
(] g - 1 . 4
(&) i . " ) i - .
g.6 T T = T
— N i 7) - _ . . - |
e . . . - .
— - : . ’ -
'J = * . - . M - ! -
0.4 - —f— Z
o z ¢ - * " T N ) ' -4
0.2 i = - T
Q.0 i ~ =
_n z rl L L 1 '] L3 L -y i Il L Ll i L | L 1 L L L L 'l L ] L i 'l 'l i i 1 L L 1 L L 1 1 L L ' '
8.0 . o.2 o.& | 0.6 o.s 1.0 1.2 1.4 1.6 2.8 7 2.0 2.2 2.4 2.6 2.8 3.0
FOREBODY DRAG COEFFICIENT. CDF
SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
(@] 0.858 BETA 0.986°  ELVAIR 0.08D * SREF 0.0745 ‘s@ FT
’ ’ . LREF 2.8742 INCHES
BREF 4.9798 INCHES
XHMRP 4.9787 INCHES -
YHRP u.00np INCHES
ZHRP D.45506 - INCHES

- ALE . LE
DATA HIST. CODE  2EVHG s¢ o835 sca

MSFC-TWT477 NR DEL'FA'GRBITER:BSH17E10V17X EQ (D26000) 27 AUG 71 PAGE 52



LI 2 | T ¥ LI R A e 3 T 17 b § T T F LN e T T LI LA B L2 | T 7 L B J ¥ 1 ¥

MSEC THT 477 AR DELTA WING ORBITER DATA

cL

IENCdu s EEREREE

LIFT COEFFIGIENT,
S
=%

(=P 3 a
0.2 |4
L .
0.0 k}
-nz'.‘" PRI S Lot 1 PRI ) 1 L N | C s [ 1. b P It P IR TR g -
“a.0. 0.2 0.4 g.6  p.8 1.0 1.2. 1.4 1.6 1.8 2.0 z.2 2.4 2.6 2,8 3.0 -
. FOREBODY DRAG COEFFICIENT, COF i ) .
SYHBOL  MACH ) FARAMETRIC VALUES . -2 . REFERENCE INFORMATICN.
0 0.999 BETA 0,000 ELVATR. o.0og X - LT SREF -  0.0745 T
- T ’ LREF * . 28742 THCHES -
. BREF- - ~ 4.97s8 INCHES |
XHRE | 4.3787 INCHES®
YHRP 0.0060¢ INCHES |
ZMRP 0,4550 IHCHES
SCALE' . 0.0035 SCALE

DATA HIST: CODE FEVHG ) - -
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MSFC TT 477 MR DELTA WING GRBITER DATA

LN I J T ¥ ¥4I LN I | T 1T F rrr T~ F ¥ mrT T LI I T 1T LA 2 3 1T

N
;
:

a

=
o2
ol

LIFT COEFFICIENT.
o
-3
Ca=d

o.2°
2.0 (L - - - - :
b= , . : : . . z . , N N -]
.z MY A i 4 ' | it g i1 bt 370 4o 2 3 1' 2 2 3 [T I BT L4 ¢ 1 1. MY LIS
0.0 0.2 0.4 0.6 0.8 1.0 4.2 1.4 1.6 1.8 2.0 2.2 2.4 . 2.6 2.8 3.0
. ) - FOREBODY DRAG COEFFICIENT, CDF . )
TSYMBOL  MACH .. PARAMETRIC VALUES . . . REFERENCE INFORMATION
0 1.103 BETA,. . .0.000 ELVATR . D.;OoD. . ;SREF 49,0745 5@ FT
. .LREF © 2.8v42 INCHES
- BREF . 4.9798 IRCHES
XMRP 4.978T -  INCHES
YMRP 0.0000 | INCHES
ZMRP t.4550 INCHES
PATA HIST. COPE  #EV# - SCALE . o.o@s8 ScaLe
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MSFC- TT 477 NR DELTA WING BRBITER DATA

T T t B 2 I 2 LIt N 1 [ | T Y T 1~7 St i'il’r:; E i At S S S A S M Ty

o . +

CL
S
A

- 1.0
[ R -
= i
uJ- = 1 .
o [ R -
o 0.8 -
L. 3 . . - g -
(T8 .
g - .
O A ’ i
o.6 .
— | “
H
- = b
- - L .
‘ i
PR S S S TG S VAT SO 3 P UINE B 1 Srondd PR N 1 3k F O} el P ) Foetd P N 3 I S :i-:
0.2 - B.6 -] 1.0 | 1.2 1.4 1.6 1,6 z.0 7, 2.2 2.4 TRa8 2.8 8.8
o FOREBODY DRAG COEFFICIENT. COF | C
SYMBOL ~ HACH - - PARAMETRIC VALVES . : ’ REFERENCE IHFORHATION
1.204 BETA o.0p0 ELYATR . 8.00D < SREF T B.0T45 SEFT
. - v T OLREF” CELBTEZ INCHES
BREF °, 4.9798 IHCHES -
XHRP  ° 4.9787 INCHES |
THRP 0.0000 ‘' INCHES
- ZHRFP 0.4450 " IHCHES

DATA HIST. CODE  %EVSS. ScALE  o.poss Feas
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MSFC THT 477 NR DELTA WING GRBITER DATA

2.0 LI B LAt I 4 T LA LI I LA | 1 f rrvr T F Y ¥ LABLELE 17 T r T ¥ L B §
[ } .
B ]
199 )
1.8
1.4
1.2
! 24343 : i
- | = o
., ' n
MY -

TENT,

S L.l _Z ;
l.L O.B- J %)) i
L
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