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RESULTS OF THE AFRSI DETAILED™ENVIRONMENT TEST
OF THE 0.035-SCALE SSV PRESSURE-LOADS MODEL 8u4-0
IN THE AMES 11X11 FT.TWT AND THE
LEWIS 8X6 FT. AND 10X10 FT. SWT

(0A-310A, B, CO

by

B. A. Marshall ond J. Marroquin
Rockwell Imernational
Space Transportation Systems Division

ABSTRACT

Detailed orbiter cerodynamic and ceroacoustic pressure data were obtained in a
three-part experimental investigation (OA-310A, B and C) which was conducted
during the period from August to November, 1983. Test OA-310A, B and C was con-
ducted in three NASA facilities: OA~310A in the Ames llxll-foot Transonic Wind
Tunnel; OA-310B in the Lewis 8xé-foot Supersonic Wind Tunnel; and OA-310C in

the Lewis 10x10-foot Supersonic Wind Tunnel. Test data were obtained to support
analysis of the Space Transportation System (STS) -é Advanced Flexible Reusable
Surface Insulation (AFRSI) anamaly using the 0.035-scale Space Shuttle vehicle
pressure-loads Model 84-0.

During Test OA-310A, B and C, data were obtained for detailed orbiter aerodynamic
and ceroacoustic environments in the areas of the orbiter where AFRSI is to be
applied to OV-099 and OV-103. Emphasis was placed on acquiring detailed ceroacoustic
dato and time-averaged pressure distributions on five affected areas: (1) canopy;

(2) side of fuselage; (3) upper surface of wing; (4) OMS pods; and (5) vertical
tail. Data were obtained at nominal ascent and entry atmospheric flight trajectory

conditions between M=0.6 through M=3.5.
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INTRODUCTION

Advanced Flexible Reusable Surface Insulation (AFRSI) is presently being used
as a replacement for most of the Low-Temperature Reusable Surface Insulation
(LRSE) tiles on the Space Shuttle Orbiter Vehicle. The AFRSI is a quilted
blanket consisting of silica fiber felt insulation material with a quartz fabric
OML cover and a glass fabric IML lining. The quilting is done with quartz
threod stitched through the three layers of material. The blanket IML is
bonded to the skin of the vehicle while the OML face is exposed to the high
pressure grodients, the fluctuating acoustic pressures, and the wind shear
stresses attendant during entry into the atmosphere. The blankets are very
flexible and susceptible to domage due to the hardness and brittleness of the

individual fibrous elements.

The purpose of Test OA-310A, B, and C was to obtain data to support anolysis

of the STS-4 AFRSI anomaly using the 0.035-scale Space Shuttle Vehicle pressure-
loods Model 84-0, Data were obtained for detailed orbiter aerodynamic and cero-
acoustic environments in the areas of the orbiter where AFRSI is to be applied
to OV-099 and OV-103. Emphasis was ploced on acquiring detailed aeroacoustic
data and time-averaged pressure distributions on five affected areas:

(1) canopy; (2) side of fuselage; (3) upper surface of wing; (4) OMS pods;

and (5) vertical tail.

Data were obtained at nominal ascent and entry atmospheric flight trajectory
conditions between M=0.4 through M=3.5. Also, model angles of attack, sideslip
angles, rudder, speedbrake, and elevon deflections were varied. No internal
balance was used during Test OA-310A, B, and C; however, the sting was gaged
for deflection dota during Test OA-310A.



INTRODUCTION (Concluded)

Test OA-310A was conducted in the NASA/Ames Research Center (ARC) 1ix11-foot
Transonic Wind Tunnel. Test OA-310B was conducted in the NASA/Lewis Research
Canter (LeRC) 8xé6-foot Supersonic Wind Tunnel oand Test OA-310C was conducted
in the LeRC 10x10-foot Supersonic Wind Tunnel.

This report contains information on the conduct of Test OQA-310A, B, and C
and descriptions of the test facilities and instrumentation. Photographs of
the 0.035-scale Spoce Shuttle Vehicle pressure-loads Model 84-O are

included. In addition, static pressure data are tabulated and sample

plotted data are presented.



NOMENCLATURE

Symbol  Mnemonic Definition
Cp cp Pressure Coefficient
dB Volume of Sound (decibel)
oF Degrees Fahrenheit
ft Feet
in, INCHES  Inches
M MACH Freestream Mach Number
N ETA Pergcent Span
P P Freestream static pressure, psic;
PHI PHI Angular location measured clockwise from bottom of
fuselage, degr\ees
PL Local static pressure, psia
PRMS Root Mean Square (RMS) pressure in psia
psf Pounds per square foot
psia Absolute pressure in pounds per square inch
Pt PT Freestream total pressure, psf
Q, q Q(PSF) Freestream dynamic pressure, psf
R Degrees Rankine
RN/L Unit Reynolds number, million per ft.
sq ft SQ.FT. Square feet
X Model-scale station
X/C Percent chord (local)
X/cy X/cv Chordwise location on vertical tail, fraction of
local chord
X/ cy X/CW Chordwise location on wing surface, fraction of
local chord
X/1g X/LB Longitudinal location of orbiter body surface, fraction

of body length



NOMENCLATURE (Continued)

Mode 1-scale buttplane

Model-scale waterplane

Full-scaole waterplane

Model angle of attock, degrees

Model sideslip angle, decrees

Model body flap deflection angle, degrees

Model elevon deflection angle, degrees

Model inboard elevon deflection angle, degrees
Model outboard elevon deflection angle, degrees
Model rudder deflection angle, degrees

Model speed brake deflection angle, degrees
Wing reference area, ft2
Reference length, inches

Wing reference span, inches

Symbol  Mnemonic Definition
X0 Full-scale station
Y
YO Full-scale buttplare
YA
20
o ALPHA
] BETA
Sgg  BDFLAP
8¢  ELEVON
Se;  IB-ELV
Seg  OB-ELV
SR RUDDER
8s8 sposrk
% Percent
SREF
LREF
BREF
XMRP, YMRP,
IZMRP

Location of the moment reference point
in the Orbiter coordinate system, inches



NOMENCLATURE (Concluded)

Other Symbology Includes:

Symbol
AFRSI
ARC
ESP
IML
KULI
LeRC
LRSI

No., NUMB, {#

OMS
ORIF

SsV
STA
STS

Definition

Advonced Flexible Reusable Surface Insulation
Ames Research Center

Electro Scan Pressure

Inner Mold Line

Kulite

Lewis Research Center

Low-Temperature Reusable Surface Insulation
Not Applicable

National Aeronautics ond Space Administration
Number

* Outer Mold Line

Orbiter Maoneuvering System
Orifice

Orbiter Vehicle

Space Shuttle Vehicle
Station

Space Transportation System



REMARKS

Prior to run 4 of Test OA-310A, static pressure orifices numbered 345 ond
369 were determined to be plugged. It should also be noted that prior to
run 34, static pressure orifices numbered 119, 120, 142, 143, 144, 170, 171,
172, 221, 222, 240, 345, 488, and 512 were deleted from the data printout

becouse they were not producing good data.

Kulites numbered K14, K24, K54, Ké5, K98, K103, K104, K105, K104, and K108
did not produce usable data during Test OA-310A. No Kulite dota were obtained

during run 4.

During Test OA-310B, not oll test objectives were met. Airloads ond cero-
noise data fraom Moch numbers 1.4 through 2.0 were expected for this test.
However, data were acquired for only Mach 1.4 and 1.4, Due to a malfunction
of the Lewis 8x4~ft tunnel's number 2 drive motor, no data were obtained at

Mach 1.8 or 2.0.

The following pressure tops were omitted from Model 84-0 during Test OA-310B:
119, 120, 242, 143, 144, 170, 171, 172, 488, ond 512. Taop No. 404 was
plugged during Test OA-310B and Tap Nos. 4246 and 513 were considered unusable.

These three pressure taps were deleted from the dota reduction output.

One hundred eight Kulites were mounted in the orbiter Model 84-0. However,
only 100 Kulites were able to be recorded during Test OA-310B and C due to
channel availability. During Test OA-310B, Kulites numbered K14, K19, K74,
K80, K87, K92, K95, K102, K103, and K108 were not recorded, It should also
be noted that Kulite K5 responded only intermittently throughout Test OA-310B,



REMARKS (Concluceq)

The following pressure taps were omitted from Model 84-0 during OA-310C:

119, 120, 142, 143, 144, 170, 171, 172, 488, ond 512, The following pressure
taps were plugged during Test OA-310C: 147, 404, and 506. Pressure taps
numbered 210, 424, and 431 ledked during this test. It should also be noted
that pressure tap 304 was found to have a bod leak prior to run 12; therefore,
data obtained from tap 306 after run 11 should be considered questionable.

Kulites numbered K12, K14, K19, K21, K24, K27, K31, ond K39 were the eight
Kulites that were not recorded during OA-310C due to chonnel a\-/oilobility.
However, Kulite K92 was giving bad data during runs 9, 10, ond 11 and was

reploced with Kulite K14 prior to run 12,

10



CONFIGURATIONS INVESTIGATED
Model Description

The model tested during Test OA-310A, B and C was a 0.035-scale model of the
Space Shuttle Orbiter Vebicle, designated 84-O (see Figure 1). The model

was designed to the OV102 outer moldline specifications.

All major model components are constructed of aluminum alloy. All stings

and supporting hardware are constructed of stainless steel. All load-

carrying components are designed to meet the ARC and LeRC maximum facility

specified safety foctors.

11



INSTRUMENTATION

The orbiter Model 84-O was supported on sting support hardware compatible
with tunnel sting and strut assemblies. During Test OA-310A in the ARC
11x11=-foot wind tunnel, the W-1144-S-3 sting was attached to the A9758D-125-2
Ames straight sting. It should also be noted that a clinometer was mounted
inside Model 84~O only during Test OA-310A. Also, no balaonce wos used during
any portion of Test OA-310A, B and C,

During Test OA-310A, the orbiter Model 84~0 was instrumented with 337 static
pressure orifices. The locations of these orifices are showm in Table III.
These steady-state pressures were measured utilizing eight of twelve S-type
Scanivalve modules on two drive assemblies, Rockwell provided the Scani-
valves, the Scanivalve drives, and the pressure tronsducers required. The

drive assemblies were mounted in the model.

One hundred ond ten high-frequency low-temperature (250°F) differential
pressure transducers (Kulites) were mounted in selected locations as shown
in Table IV. Rockwell Laboratory ond Test representotives supported the
Kulite measurements with signal conditioning, preamplification, frequency

analysis, ond recording equipment.

Prior to testing at LeRC (OA-310B and C), some modifications were made to

the model instrumentation. First, the low-temperature (250°F) Kulites were
replaced with high-temperature Kulites campensated to 350°9F to occommodate
the higher testing temperatures. Also, the model was modified from having
an internal Scanivalve system to an external system utilizing steel tubing

routed from the model to outside the test section.

12



INSTRUMENTATION (Continued)
During testing at LeRC, Model 84-O was instrumented with 335 staotic pressure
orifices of which 331 were utilized for data acquisition. These time-averaged
pressures were measured using 12 electro scan pressure (ESP) modules. LeRC
provided these modules ond all electrical installation items necessary for
their operation. Rockwell supplied the stainless steel tv:nbing and connections

to the pressure taps on the model. |

All instrumentation leads and static pressure hardlines were routed externally
along the main sting fixture and connected to LeRC's patchboard. The basic

static pressure tap locations are as follows:

Vertical Tail = 35
Upper Wing = 53
Elevons = 23
Forward Fuselage = 21
Mid-Fuselage = 20
Canopy = 69
OMS = 110

331

Of the one hundred and eight high-frequency high~tempercture differential
pressure transducers (Kulites) mounted on Model 84-O, only 100 Kulites were
able to be recorded due to channel o;railobility during testing at LeRC.

The basic Kulite locations on the model were as follows:

Canopy = 24
Forward Fuseloge = 7
Aft Fuselage = 12
Body = 29
Vertical Tail = 10
Wing/Elevon = 2%

Thermocouples were used to determine Kulite tronsducer environmental tem-

peratures for calibration and correction purposes. The six chromel/alumel

13



INSTRUMENTATION (Concluded)

thermocouples were installed in the vicinities of Kulite numbers 7, 29, 42,
é4, 77, and 104,

14



TEST FACILITY DESCRIPTION

The NASA/Ames 11-foot Transonic Wind Tunnel is the tronsonic leg of the

Ames Unitary facility. It is a closed circuit, single return, continuous
flow, variable-density tunnel. The 11x11x22-foot test section is slotted to
permit tronsonic testing. The nozzle has odjustable sidewalls. The tunnel
air is driven by a 3-stage axial flow compressor powered by four wound-rotor
induction motors. The speed of the motors is voried as mecessary to provide
the desired Mach number. The motors have a combined output of 180,000 horse-
power for continuous operation or 214,000 horsepower for one hour. Tunnel
temperature is controlled by aftercoolers ond a coolipg tower. Four 30,000

cubic-foot storoge tanks provide dry air for tunnel pressurization.

The tunnel con be operated at nominal Mach numbers of 0.5 to 1.4, unit

Reynolds numbers of 1.7 to 9.4 x 10+6 per foot, dynamic pressures of 150 to
2000 (psf), ond a total temperature of 540 to 410 (°R), respectively. This
tunnel is used for force and moment, pressure, internal air flow/inlet, ond

dynamic~-stability tests.

The NASA/Lewis Research Center 8xé-ft Supersonic Wind Tunnel is capable of
attaining test section flow in the Mach number range from 0.36 to 2.0. The
change in Mach number is continuous up to 1.3 ond in increments of 0.1 between
1.3 and 2.0. The tunnel may be operated in either of two modes; ocerodynamics
cycle, or propulsion cycle. During the cerodynamic cycle, the tunnel is
operated as a closed system with dry air odded only as required to maintain
the desired tunnel conditions. This cycle is used primarily for aerodynamic

flow studies where contaninants are not introduced into the airstrean.

15



TEST FACILITY DESCRIPTION (Continued)

The test section is 8 ft high ond 6 ft wide with parallel side walls for a
total length of 23 feet, & in., The test section is perforated on four sides.
Perforations start 9 ft 1 in. from the upstream end of the test section and
extend 14 ft 5 in. dowmnstream. This perforation provides approximately

6 percent porosity; however, this can be reduced and varied along the length

of the test section.

Models are installed through aon access door in the bottom of the tumnel
diffuser downstream of the test section. The opening is 16 ft long by 6 ft
wide. Two overhead cranes are provided in the ceiling of the diffuser section.
Models on special dollies are lifted into the diffuser section and rolled

to the test section for installation.

Sting-mounted models are mounted to the strut which extends through the
tunnel floor when supporting a model and retracted below the tunnel floor when
not in use. The ongle of attack con be remotely varied from 0 degrees to

+15 degrees.

Two pair of Schlieren windows are located in the side walls., The 26.5~inch
diameter windows are locoted eight inches off center in a 42.5-inch steel
disc which, when rotated, allows the window to cover any portion of the 42.5-

inch diometer circle.

The NASA/Lewis Research Center 10x10-foot Unitary Supersonic Wind Tunnel is
a closed loop continuous flow focility with a Mach number capability from
2.0 to 3.5 in either on aerodynaomic or propﬁlsion circuit. The oerodynamic

circuit, used for these investigations, has a stognation pressure caopaobility

16



TEST FACILITY DESCRIPTION (Concluded)

of 0.1 to 2.36 atmospheres at a stagnation temperature of 1160%F giving a
Reynolds number capability from 0.2 to 2.6 x 106/ft. The dynamic pressure
varies from 20 to 720 psf. The propulsion circuit of the tunnel has a
staognation pressure capability of 0.62 to 2.36 atmospheres at a stognation
temperature of 1160°F for a Reynolds number variation of 2.1 to 2.8 x 106/ft
and a dynamic pressure variation of 500 to 400 psf. This circuit caon

accept either air breathing or rocket engines for testing.

17



TEST PROCEDURES

During the course of Test OA-310A, B and C, data were recorded at nominal
Mach numbers from 0.60 to 3.50. Data were also recorded for an angle of
attack range of -6 degrees to 40 degrees ond sideslip ongles of -4 to +4

degrees.

Nominal entry and ascent pitch and yaw attitudes from pre(rious flights were
duplicated during the course of Test OA-310A, B and C. A summary of test
conditions and runs completed during Test OA-310A, B and C is shown in Tables I

ond I1I, respecti‘-:ely .

18



DATA REDUCTION

Standard tunnel equations were used for computing all tunnel conditions. Local

static-pressure coefficient data were calculated using the following equation.

PL-PX144
q

Fluctuating pressure data were recorded on mognetic tape and reduced during
and aofter the test.

Local sound pressure levels were calculated as follows:

PRMS

dB = 20 log —o __
9 7.94x10~7

19
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TABLE 1

TEST ¢ OA-3/0A

TEST CONDITIONS

IoaTE 2 £-18-83

Total Pressure

Dynamic Pressure

COMMENTS

WACH NOMBER (pounds/sq. £+) [(pounds /sg. #+)
0.60 207524025 | 4/0 * 795
0.80 t395 22705
0.90 1225 22370
0495 /1l 60 52250
1.05 1070 »22?70 Y
.10 /360 »/66S5 | 540 > 660
.15 /32S 2/620
1.25 1280 % 1565 Y
.40 1256 22120 |SY0 =» 9/5
BALANCE UTILIZED NA
CAPACITY ACCURACY %%ﬁ;'f,:%'g
NF
SF
AF
PH
RM
Ym P —
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TABLE T (CONTINUEDD

TEST ¢ OA-3108

IDATE ¢ 11-15-83

TEST CONDITIONS
Total Pressure Dynomic Pressure
MACKNOMBER | (pounds/sg. £4) |(pounds /5g. ##)
.40 250% 1080
1.6 O 2800 180
BALANCE uTiLizED N A
CAPACITY. ACCURACY e

NF
SF
AF
PM
RM
™

COMMENTS

22



TABLE 1 (CONCLUDED)

TEST ¢ OA-310C

IoaTE ¢ 9-22-83

NF
SF
AF
PM
RM
YM

COMMENTS'

TEST CONDITIONS
Total Pressure Dynamic Pressure
MACH NUMBER (P:“nds/essz £4) (po{;nds/sz. £+)
2.00 n20 400
2.20 1260
2.50 1560
3.50 3560 )
BALANCE UTILIZED NA
) CAPACITY ACCURACY gr%i;;f:‘%gr
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A o9s 32 | 33 |34 |4
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P4 = sy |52 |53
13 S 48 1 49 |S©
14 ) As | 46 |47
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TABLE II (Concluded)

DATASET/RUN NUMBER COLLATION SUMMARY
INDEX TO DATA TABULATIONS

[AS

Dataset AA310A MA310R AA3]
Fourth Component Tab | Fiche Tab Fiche Tab Fiche
Character Description Pg.No. | Pg.No. | Pg.No. | Pg.No. Pg.No. | Pg.No.
C Canopy and For-
ward Fuselage 1-1054 1-18 1-109| 1- 2 1- 804 1-13
B Fwd. Side Fuselage 1055-1584 | 18-26 | 110-163| 2- 3 805-1185 13-19
M Mid-Side Fuselage 1585-2186 | 26-35 | 164-225] 3- 4 | 1186-1620 19-26
p OMS and Aft Fuselage 2187-2869 | 35-46 | 226-296| 4- 5 | 1621-2150 26-35
L Left Surface of
Vertical Tail 2870-3552 | 46-57 | 297-367| 5- 6 | 2151-2680 35-43
R Right Surface of
Vertical Tail 3553-4165 | 57-67 | 368-430| 6- 7 | 2681-3168 43-51
U Upper Wing
(Left) 4166-5982 | 67-96 | 431-616| 7-10 | 3169-4574 51-73
JA Upper Wing
(Right) N/T N/T 617-654( 10-11 | 4575-4854 73-78




)

TABLE III. STATIC PRESSURE ORIFICE LOCATIONS

Vertical Tail

OPIF FULL % MODEL MODEL
NUME  SCALE  CHOPD SCALE SCALE
C =

- SN o
# C—LI LN A -

2 ERE SPRCTETN] gL 22s 21,800
3 S0 G.030 J2.454 21,008
4 w30 0. 880 g.maz 21,080
5 B 0,150 33, 259 21,000
& (Y518 4,200 53,512 21,4860
T SEG g.520 82. 193 21.8480
g L 8,620 53.410 21,880
2 saQ g, 589 54,3224 21.980
He] CYS]s 1.04a0 55,840 21.000
(8| (s o, 000 51,805 &S5,808
I2 (=1 A, 050 51,212 2,800
] AR08 8. 000 51,3935 S5, a0n
g g .15 51,956 25, 800
15 G g, 220 52, 391 23,800
e (=15 @, 300 S2. 887 23,800
Iy 31N (SIC-]) 532,445 23,800
b3 £80 a.4va 853,942 c 518}
) man g, 52a 54,252 23,8008
a0 =0 B2y 54,872 Ja. 300
21 3=ic! 0.e20 o5. 245 CRCIR=N 5
2z N g.vvd 55. 203 25,580
2 =SH g.224 Sa. 175 23,880
24 &ag 1,928 SE.TS9s 25,800
25 (X1%) B, 990 SY.1el 23,800
25 yeQ B, 000 S2.82F J26,. 600
av vED G.830 §3. 959 2y, &80
28 TEA 0,080 S4.11x 25, 6080
29 Ted A.1%48 S4.542 5. E00
28 reg g, 2an 559,251 2, 5049
31 yea B.329 S6.214 &, E40
32 e B.580 57.67v3 26. 5048
a3 7EN B.77S 57.534 26.690
34 vEA A.2248 57.797 26,600
35 rg-15) 0.900 58.132 26.600
36 s )} . 000 58.611 26. 600
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TABLE II&. STATIC PRESSURE ORIFICE LOCATIONS
(Contiqued)

Upper VWing

ORIF  FULL o % MODEL MOTDEL
NUMB  SCALE  SPARH CHOPD SCALE

wn
(@]
D
—~
m

# Y0 M (AN i
162 -z@@.n @427 6,088 25,8560 -7.000
183 -2806.0 HB.427 p.oto 35,225 -V . 088
14 -206.4 Aa,427 pn.a2a 35,998 -7 . 680
165 -2066.,0 A.427 a, a%sg aeL dEd -7, 8040
106 -z280.40 g.427 o, 850 A, 979 -7 . 000
107 -2G6.0 3,427 A, 1688 CIECs L) -7 .088
108 ~-zG@.A 0,427 0. 130 R ]sic -7, 884
109 -~-zBB.0 0,427 B, 150 a5.133 -7 . 3G
110 -z2BG. 3 B, 327 0,120 28,627 -7 8840
11l -zZAg.4d Q427 g, 208 8,957 -7 . 8840
142 -~z200.48 0,427 g.258 aa,7al -7 . a8
113 -208.08 B,427 ", 290 40,4448 -7 . 8640
114 -286.8 .27 0. 328 41,093 -7 . 8304
115 =-2848.0 B.d27 G.32748 J1,759 -7 . 38
tle -2C07.48 B,427 A, 40808 S 253 -7 . 8058
117 =-2p04.40 1,427 0,550 34,725 -7, g
1132 -2B6.4 A.427 a.v2d4 47,593 -7 . 800
119 -204.0 a.427 0.res 42,1748 -7 . BEG
128 ~-Zzen,o G427 9,003 &.895 -7. 800
121 -2pnp.a a,.427 0. 825 49, 252 -7 .680
122 =-2BR. 4 ,427 G, 259 49,923 -7 . 8048
122 -260.0, 0,427 4,913 S0, TR -7. 0064
124 280.0 0,427 g, 9558 51.417 -7 . Ba4a
125 -280.0 B.427 0,993 S2.10%9 -1 . 804
126 =-385.32 6, rag B, 380 42.846 -12.7E88
127 =365.32 3. 7ed B.91a 342,135 -12.7R6
122 -365.3 g, 7o H. 824 42,227 =12.788
129 -3585,.3 8,720 g.858 42,499 ~12.78&
436 -365.3 G, 70 G.030 42,77 ~-12.78¢
131 -385.73 o, 7eo0 g.136 43,285 -12.785
132 -3¢5.3 0, 7En g.156 43.408 -12.786
133 -2£5.2 /., 7Tsa a.2aa 3,260 -12,.7VE5
134 =-3€5.3 g, 78 a.258 44,313 -12.785
135 -365.3 B, 780 g.208 J4.767 =12.788
126 -3€5,3 g.7ea 6,358 45,228 -12.7V88
137 -3€5.3 G.7v88 8.400 45.674 -12.786
138 -365.3 8,788 B8.450 46.127 -12.786
139 =365.3 8.7¢€8 0.589 46.581 -12.786
140 -~365.3 A.780 0.550 47.034 -12.78¢

141 -365.3

o
-\l
0
o
(@)
LN
N

47.597 -12.78¢6
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SZED.
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YO
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TABLE I1I. STATIC PRESSURE ORIFICE LOCATIONS

)
o
DN
=

8. 7580
3.780
o,7a0
g.7e8
H.788
8,780
A, 720
0.780
B, 7EQ
f.va0
B, 7a0
0.780
@, 297
0,89y
A, g24ayv
a,297
0,897
B, a9y
B, a9y
8. 2897
g.,a97
A.2937
8,297
B.a37
8,897
a.8%37
§.297
8,897
g.897
3,837
B.5%7
A, 897
0.897

§.397
g.397
g.297
a,aar
a,897
0.897
a.897

(Continued)

%

CHORD

x
A
(e}
~

- -
B, 580
8,588
0,745
B, 7773
B, 202
O, 830
g, 558
0,887
0,915
B, 943
g, 972
B, 997

o, Baa
8.018

Q,126
.954
a.acea
3. 1849
g, 130
g, 150
g.zga
g, 250
g, 200
a.3560
&, 400
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g, 584
8,334
8,607
g, a4
0,789
&, 738
a, 77

0, 284
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8.369
@. 902
0.935
0.967
0.997

Upper Wing

MODEL
SCALE
- X

48,532
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48, 203
43,657
49,520
49,574
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50,591
S0, 345
54, 599
50,952
51,053
43,954

D
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48,099
48,324
48. 7EE
48. 991
49.218
47,441
49, 659
49,824
Q. l1eg
50.333
50.551
50.756
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TABLE III. STATIC PRESSURE ORIFICE LOCATIONS

(Continued)

Forward Side Fuselage
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TABLE.III.‘STATIC PRESSURE ORIFICE LOCATIONS

(Continued)

Mid Side Fuselage

prm—

ORIF FULL FOLL MODEL MODEL
NU:B SCHLE SCALE SCALE SCALE
a0 Z0 b

N

23 ars IEa 22,480 12,600
224  100x Zei 5,210 12,03
225  1ava el ar.d4na 12,603
225 108 350 5.2108 12, 318
227  188g =291 359,210 12,685
228 a2z 00 32.430 14,000
229 94> J00 22,9748 14,8481
230 a5a J00 23,5240 14,000
23t Qvg 400 33,950 14,000
232 AT 400 ET P 14,080
233 1965 4430 25,210 14,0660
234 142A 400 =29, 700 14,893
235 1028 J00 a5 260 14, G008
236 1454 EIXTX In. 8a0 14, 0649
237 1IATH J84 V.45 14, 000
232 1405 415 2h.210 14,525
233 1008 430 5,210 15, 658
240 aza J EICH e, 104
241 1ooes JEL 3. 2010 16, 196
242 14870 qeE 37. 450 16.100
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TABLE III.. STATIC PRESSURE ORIFICE LOCATIONS
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STATIC PRESSURE ORIFICE LOCATIONS

(Continued)
Conopy ond Fosward Fuselage

TABLE III.

5 OFIF FULL FULL STH MODEL MODEL
[ NUME  SCRLE SCALE  AHGLE SCALE SCALE
4 A0 Yo FHI bt ¥

351 S =54.0 150 18,558 —1,.8%0
25z 40 =S54.0 1580 18,908 -1.,890
R4 590 =%54.40 150 123,250 -1,890
354 o0 =-52.,0 156 19,200 -1,855
255 sve =52.5 186 19,950 -1,838
a0 580 <5r.0 184 28,300 ~1,8&820
Q5T San -%51.,7 150 20,850 <1.8140
R G -5T.S 120 12,254 =-z2.013
a5 Rt ST O IS 1241 12.%53 -2.135
a0 e —-e5.5 120 TL.EGH -2, ran
| 41 -Th.o 120 14,350 -2.4%50
el 430 -74.,0 120 15,850 -Z2,5%40
Je3 4e0 ~TE.GD 120 16,100 =Z2,748
ZEd 470 =gZ.0 126 16,456 -Z2,&870
3ES Je0 -85, 0 120 1v.15a <Z.@la
3EE S10 ~-83.5 120 17.850  =3,13%3
I 530 -91,4 1260 12,550 -3.1&85
seE 550 -92.% 1z6 19,256 ~53,238
el 2 S¥a  -95.0 1z@ 19,9586 -3,3:2%
| a0 -97.5 120 20,650 -3.41%

=

39



TABLE III. STATIC PRESSURE ORIFICE LOCATIONS
" (Continued)

OMS Pods ond Aft Fuseloge

ORIF

HUMB

FuLl
SCALE

FULL
SCALE

FUulL
SCALE

S7a
ANCLE

MODEL

SCALE-

L.
31Ty
el EX 8 IOCN I w B |

ﬂ l‘" |_ﬂ DD R ] |;| ()

MODEL
SCALE

MODEL

SCALE

# %0 i Z0 FHI Py ¥ b4
P 402 1215 ---- 408,893 42,525  ----- 14,008
! 483 1245  =--- 400,890 43,575  ---—- 14,008
484 1265 +  ---- 488,08 90 43,275 —=--- 14,008
405 1285 -—-- 4000 80 44.575 o= 14, 360
ABE 1380 --—-  4@0. a3 45,508 --—-- 14, G0
407 1306 ---- RIS - S 14, 300
408 1312  ---- 4080 20 45,928 ----- 14, 000
409 1218 ---- 406,090 46,1%@  ----- 14, 60
410 1325  ---- 40,0 S8 46,375 —---- 14,200
410 1333 ~---— 408,898 45,550  —-—-- 14,060
412 1350 ---- 408,090 47,250 ----- 14,500
413 1375 ----  $00,8 8@ 48,125 —---- 14, DRE
414 1430 ----  4E0.8 S0 50,050 ----- 14, 360
415 1215 ----  425,7  185 42,535  ----- 15, 040
416 1245  =---  429,7  165 43,575 ----- 15,045
417 1255 ---=—  429.7 103 44,275 ----- 15. 046
418 1285  ---- 42,7 165 44,975 ----- 15,0480
419 1380 ----  439,7  165 45,908 ----- 15, 340
420 1386 ----  4ZE,T luh 45,710 —---- 15, (46
421 1312 ---- 4297 18T 45,930 ----- 15,5340
422 131§ ----  ABE.T 1A% 46,130 ----- 15, 145
423 13225 ---- 4 4.1 105 46,375 ----- 15,194
424 1330 ---= 4.2 185 48,550 —---- 15,232
425 1350 ----  435.6 185 47.25@  ----= z
426 1375 ----  4ES,D 195 48,135 —----
427 1439 ----  439,% 1 SQ.A50 —--—-
426 1215 ---- 439,51 42,525 —----
429 1245  ---- 435 1 42,575 meme-
43¢ 1265  ----  43%.E 1 44,375 —=me-
431 1285  ---- 439,61 44,975 —--—-
432 139 ---- 439, 1 45,500 —----
433 1385 ---- 439,85 | 45,716 —----
43¢ 1312 - --- 439,81 45,920 . ~-—--
435 1318  ---- 441,68 1 46,120 —----
436 1325  ---- 444,31 4EL ETS ——me-
220 5 1 5

1

1

1

1

1

1

1

1

1

1

1

1325

FOPITI TP BITU NI A e s v et s bt e bt e e 2 e e 4T T OO

o T 1 S S e o o .
A B B e AR A A R E IR R e A A I e e R A

46,375

16.356

438 1358 ———- 448, 5 47,298 e----
439 1375 ——-- 451,77 42,135 —e-e-
440 1430 -—— 455. 4 98,650 -e---
441 1215 -—— 459, 4 42.525 =e=--
442 1245 -—— 459, 4 42,975 e--ee :
443 1265 - 457%. 4 34,275 meee- 16,8789
444 1285 - 459, 4 94,975 —eee- 16.87¢
445 1380 ———— 459.4 45,508  o---- 16.0879
446 1366 ——— 459, 4 45.716 ——--- 16.av9
447 1312 -—— 48,0 45,928 —==—- 16.100
449 1318 ———— 4r3. 4 46,1230 ---~- 16.219
467.3
469. 3

1330

SN
QG

KN
o

46.5350

16.426




! [

TABLE III. STATIC PRESSURE ORIFICE LOCATIONS

-(Continued)
QS Pods and Aft Fuselage

(T\ ORIF FULL FULL FULL STH MODEL MODEL MODEL
NHUME SCARLE  SCAHLE SCALE AHGLE  SCALE SCALE SCALE
§ X0 YO 20 PHI X Y Z

451 1 350 -——— 474 9 120 47.25C .  ----- 1€.5227
452 1375 - 479.2 i 20 4g.125 e \5.77Z
453 1430 === 422 8 120 50.050 528

454 215 -76.2 ————— 1 35 42.525 ~2.683  ---—--

455 1245 -76.8  ~=--- i35 43.575 -2.658  —=----

456 1265 —TE.E meee- 125 44,273 ~2, 888 me———-

457 1285 -FE.8 ----- 135 44,975 -2.888  ------

458 1308 -7&8.8 ----- 135  45.50¢ -2.832  ------

459  |30¢ -76.8  ----- i35 43,718 -7 ERT —----

40 t312  -B3.2 ----- 135 45.320 -2.912  -----

41 1316 -E7.1 ----- 0 133 40 13 -3 D4F —-----

462 1325 =92+ - ---- 135 4¢ 379 -3.224 0 ------

463 - 1233 -95.0 ----- 135 46,5580 -3,335  ------

464 1350 -162.n  —-=-- 135 47,250 3,635 —--—--

455 1375 -167.9 ----- 135 48,125 =3.777 ------

456 1430 -112,5  —--o- TS SE,058  -3,938 —---ee

467 1215 -52.3 ----- 156 342,535 -1.831 ------

462 1245  ~52.3 —---- 156 43,575 1,831 ------

469 1265  -52,3  ----- 150 44,275 -1.831 ------

476 1285  -52.3 ----- 156 44,975 -1,831  ------

471 taog -52.2 —-me- 150 S.500 -1,28%0 0 —--e—-

472 130§ I e 150 45,710 -1,831 ------

473 1312 -55.4 ---- - 18D 45,930 -1,939 ——oeee

rT 474 1318 =T —--e- 150 T L B < Pt T
475 1325  -E2.4 mme-- 150 - 46,375 -Z.184  ------

476 1330 -5d.T —--e- 150 48,550 -2.265 —-----

477 1353  -P0,3 —---- 150 47,258 -2.461 ----e-

476 1375 -VE.2  ---e- 198 48.12% -2,632 ------

479 1435 -7e.8 —---- 150 58,850 -2.688  ------

480 1215 -23.3  -ee-- 1es 42,525 -B,8% ------

421 1245 -2%5.3 ----= 1ES 4E,E7% 0 -0.858 —--—--

482 1265 -25.% ----- 165 44,275 -@,886  -—--—-

452 1285 -25.3  ----- 165 44,975 -0, 888 ----—-

434 13m0 -25.% ----- 165 45,560 -0,9358  ---—--

485 1206 -25.3%  ----- 165 45,719 . -B8,836  ~—----

496 1312 -26.3 ----- 185 45.920. .-0,921  ~e----

487 1318 27,3  =m—e- 165 49,138 -0,95%8  ——-—--

488 1325 -28.5  ----- 16T 4e,375 -5 993 —--ee-

489 13 -28.7 ----- 165 46,558 -1.88% ------

430 1356  -28.3  ----- 165 47,258 -0,991 --e---

491 1875 -27.7  ----- 1e% 48,125  -0.970 ------

492 143 -30.7  ----- 165 SR.E50  -1.6875  ------

493 1465 -33.86  —---- 165 51,275 -1,155  ~====-

494 1560 ~531.8  ----- 165 52,580  -1,190  —---—-

495 1215  -15.8  ----- 174  42.525 -B.552 —-----

496 = 1245 -15.8  =---- 174 43,575  -8.553  ~----r

' 497 = 1265 -15.8 ----- 174 ' 44,275  -0.553  ~----—-
; 498 1285 ~-15.8 ----- 17¢  44.975  -0.553  -=----
: 499 1390 -15.8 ----- 174 45 5¢0 ~-0.553 ------
' 500 1586 -15.8 ----- 174 45 710  -0.553 s-----

S

| 41



TABLE III. STATIC PRESSURE ORIFICE LOCATIONS
- (Concluded)
OMS Pods ond Aft Fuselage

OFIF FULL FULL FULL STA MODEL | MODEL MODEL
NUME SCALE SCHLE SCHLE HHNGLE SCHLE SCHLE SCHALE

# p{] YO 20 PHI ¥ 1 Z
501 1312 -15.8  —=——- 174 45.920 0.553 ——e--
502 1318 -5 & —-——- 174 46,136 B892 —ee-e-
503 1325 -15.8  ----- 174 46,375 -0.553  —-———-
S04 12348 -15.8 ~e—=- 174 de, 5540 -0,.853  e-e—-—-
505 135a 15,8  ce-—- 174 47, 250 0,583 e-—e--
50¢ 1279 -18,8  —e——- 174 48,125 0,553 —-ee--
507 14208 ~-14,2 —-me- ivd S0, B850 0,538 0 meee--
508 1215 S 180 dr.592% 3,900 —---—e-
509 1245 6.0 e 120 43,575 @, 000 0 —-----
519 1265 6.8 - 180 44,275 @, 000 ————ee
51 1 ZES B, ———— 180 34,4975 0,000 2 —---c--
512 1300 0.8 --ee- LEC 435 520 0, o0 —-_——

t 513 | 30€ . ~---- i 8C 45,710 B, 800 ——————



Table I Kulite Locations

KutLi FULL FULL® FULL MODEL HMODEL MODEL
NUMB SCALE SCHRLE SCHLE SCHLE SCHLE SCALE

®aQ

20

R

Y.

1 276 g --- 12,950 0.008  ————a
3 378 -20 --— 12,958 -0,700 02000 ————-
3 415 8 --- 14,525 0,600 @ —e——-
4 415 =220 ---  14.525 -A.700 ———
5 415 -40 —-- 14,525 ~1,44a0 _——
& 415 =55 —-- 14.525  -1,9:25 ————
7 40 A ---— 15,400 A, A00 ——
e S4B -2p --- 15,408 -0.700 —_——
3 440 -40 === 15,400  -1.400 2 ——w--
1o 440  -55%  --— 15,408  -1,325 _—— -
i1 450 A === 15,100 9,056 -
12 460 -z0  ---  16.188  -0,.760 —_——
13 330 A --- 16,800 g, 000 ———
14 438 -z0 --- 16,8086 -8,700  ———--
15 420 48 -== 16.800 L -1.400 @ —~—eeo
& 500 B === 17.500 a, 009 ——
7 sa0 0 -20 0 —-- 17.5600 -0.700 ———-
15 SO0 -4 ——— 17.500 -1.400 _——
19 500 =55 --— IT.S08 ~1,925 ee-e-
2@ S20 A ——— 18,200 3, a0 ——
21 S2R =20 .=-— {3,200 -0,700 _————-
2z 528 =40 --- 12,200  -1,400 —_—
23 SED 8@ --- 19,600 8,600 ———
24 5600 -48  --- 19,800 -1,.400 ———
25 =1 -— 400 28,300 0 ————— 14,00¢
26 B0 -— 426 21,800 @ ————-- 14,784
27 s IN -— 2EG 21,0008 000 —---- 13, 20w
28 G20 -— 4E@ 21.700 00 —-—e- 16,160
29 520 -~ 406 21.700 @ ————- 14,000
38 620 -— 353  21.708 @ tee—- 2,250
231 540 -—— 420 22.400 ————— - 14,780
32 €40 -- 380 22,400 2 —-——- 13,300
33 £20 —-- 490 24,150 @ ~--=- 14 00C
37 a0 -— 480 32.208 ~—-——- 14 o000
35 azn -—— 353 I2. 200 ———e- 12 7250
39 250 - 383 33,3250 00 0 —-——- 14 000
40 1980 -— 460 .35.000 @ ~—-—o 1¢.100
41 1060 -—— 4268 25.000  ———-—- 14,700
42 1060 -- 400 35.800 ————— 14.000
43 1680 - 386 25.68808 2 ———e- 13.300
. 44’ 1600 -- 358 35.800 @ ————- 12.250
[ 4EF 1635 -— 488 36.285 = ~=———- 14,000
t 46 1670 --  4PB 37.450 @ ————- 14,000
47 1870 -- 358 37.45@ 2 m—e—- 12.250
48 1140 -- 408  39.908 @ ~=—-- 14.000
49 12640 -~ 460 42.000 ————— 16.100
50 1260 -— ., 400 . 42.8600  —----- 14.000

43



KULI
NUMB
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134a
1340
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1428
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Toble I Kulite Locations (Continved)

FULL
SCALE
Yo

0
-75
~40
-75

%]
=20
-8

~20
- 40
-75
~20
~ 36
-75

-

—I.‘ \“.
=
-5
-2

hed
Tt

-1408
~140
-13a0
-140
-1908
-22H
-14a
-194
-2ZH
-144
-190
~-224
-144a
-3254
-280
-3868
~-344
-360
-388
-4008
~-420
-380
=360
-380

FULL
SCALE
20

4¢0
400

MODEL
SCALE
X.

44,100
44.100a
44,200
44,508
44, 50

45,
45.
45.¢
45.5
45.
46, 2
i6. T
4¢
4¢ 200
4¢ 208
4¢.90

)

DA W

PY RO LT
LA S J R
e SO S b M I o IO ]

3]
o
o

Jo, 30
45,90
46,90
Ji5, 20

48.
49.

Jo Ja
e

G T 200 S0 0 S0 OO S0 I T T DD

P N ST NI W I O I B TN B T T W

5]
£1
5]
a
S1.26
51.806
2%, 00
e, 22
AL 20
37.45
27 .45
AV . 450
22,1590

150
28.150
29.904
29,9648
39.904
42. 0808
44. 800
45.508
46,200
45,900
46.900
46,900
46.980
46.908
49.000
49.700
49.700

LZX
-

44

MODEL
SCALE

~1.48
-2, €2

-@. 70
-2.625

-8, 7848
-2.825
=4, 980
-4,9494
-, =50
-4, 9488
~-4.9a08

-6.6540
-7.r7048
~-4.3548
-6, 650
-7.700
-4, 9840
-13.3a8
-13.3648
-13, 360
~-11.968
_120 69@
-13.306
-14.0060
~-14.7008
"'13- 380
‘|3- 398

MODEL
SCALE

12.100
1e.10C

- .- -

& 100
14. 00A

18,100

—— -

Y:>



KULI
NUMB

10]
192
163
164
105
10¢
107
108
189
118

—— e —
—— —
B3N~

Table I¥ Kulite Locations (Concluded)

FULL
SCALE
X0

1420
1440
15324

320

S ANl
(N i X

O L) Ny OG0 G
L

Qo

a
a0
[« NV,

FULL FULL
SCALE SCALE

Y0

-420
-280

20

LA Oy = ~f =)
QN0 T Fo 0D
R IO IR IO WOt A |
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O

6EC

H
S

49

50.
93.2
48.3
53.
97
295,
4.
94.
93.
Al
55,
S€.

45

ODEL
CRLE
X

‘700

MODEL
SgﬂLE

-14.70C
~13.3008

—————
—————
—————
—————
_____
—————
—————

23,8008
19.€C0
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COMPONENT

Canopy and
Forward Fuselage

Forward Side
Fuselage

Mid-Side
Fuselage

OMS and
Aft Fuselage

Left Surface of
Vertical Tail

Right Surface of
Vertical Tail

Upper Wing
(Left)

RA2C04
RA2C70
RA2C73

RA2B70
RA2B73

RA2M0O4
RAZM70

RA2004

RA2070
RA2073

RA2L18-21
RA2L70
RA2L73

RA2R70
RA2R73
RA2U04

RA2U70
RA2U73

TABLE V
LIST OF BAD DATA POINTS

IDENTIFIER M

DA310A
3
0.95 4
1.15 4
1.155 4
+1.217 :
1.15 4
1.155 4
+1.217
0.95 4
1.15 4
0.95 4
1.15 4
1.155 4
+1.217
ALL ALL
1.15 4
1.155 4
+1.217
1.15 4
1.155 4
+1.217
0.95 4
1.15 4
1.15 4
+1.217

46

IR

TAP_NUMBERS

333 through 370
ALL
ALL

ALL
ALL

228 through 239
ALL
428 through 453
467 through 494
ALL
ALL

20
ALL
ALL

ALL
ALL

132 through 145
176 through 180

ALL
ALL



TABLE V. (Cont'd)

PA310B
COMPONENT IDENTIFIER M 8
OMS and ALL ALL ALL
Aft Fuselage
Upper Wing ALL ALL ALL
(Left)
PA310C
Canopy and RA4C06-08  ALL ALL
Forward Fuselage
RA4C10 1.99 ALL
+2.17
+2.37
Forward Side RA4B10 2.17 ALL
Fuselage +2.37
OMS and ALL ALL ALL
Aft Fuselage
RA4@17-20 ALL ALL
RA4@21-25 ALL ALL
RA4P26-28  ALL ALL
Left Surface of RA4LO1 2.0 ALL
Vertical Tail
RA4LO1T 2.0 -2
RA4LOT 2.0 0
RA4LO1 2.0 2
RA4L05 & 09 3.5 -2
RA4L21-25 ALL ALL
Right Surface of
Vertical Tail RA4R05 & 09 3.5 ALL
RA4R13 3.5 ALL
RA4R21-25 ALL ALL

a7

1R

ALL

ALL

ALL
15

15

ALL
ALL
ALL
ALL
ALL
ALL

24 to 40

26 to
25 to
ALL

25 to
24 to
ALL

40
38

38
38

TAP_NUMBERS

406,426,488,512

119,120,142 through 144,
170 through 172 .

341 :

352,355 through 357 ¥

210

406,426,488,506,512
412,482

482

412,482

22

18

18

18

22 '
22

35
35
35



COMPONENT

Upper Wing
(Left)

IDENTIFIER

ALL

RA4UO1-09

RA4U06-09
RA4UTO0

RA4UTT
RA4U13
RA4U17
RA4U17
RA4U18
RA4U19
RA4U19
RA4U21
RA4U21
RA4U21
RA4U22
RA4U24
RA4U26

RA4U27
RA4U28
RA4U29

PA310C (Cont'd)
M

ALL

ALL

ALL

1.
+2,
+2.

N

o o O O

N w [A] n n [z w w nN [aS] (3] w
. . . . . . . . . . .

99
17
37

.0

(93}

N O O O

48

TABLE V. (Cont'd)

8 2]
ALL ALL
ALL ALL
ALL ALL
ALL 15
ALL 10 to 24
-2,0 ALL
ALL ALL
-2 ALL
-2 ALL
ALL ALL
-2 ALL
-2 ALL

0 2,4,6

2 -2,0,4,6
ALL 2,4,6
ALL ALL
-2 15 to

22.4

2 ALL
ALL ALL
-2 to 0 12.7

TAP_NUMBERS

119,120,142 through 144,
170 through 172

130 through 133,135,
137 through 141,147,
148, 150 through 153,
159
145

ALL

147,150
147
147,150
134
147
147,150
134,136
147,150
147,150
147,150
147,150
147
147

147
134,136,147
134,136



COMPONENT

IDENTIFIER

RA4U29
RA4U30
RA4U30
RA4U30

TABLE V. (Concluded)

M 8 3
2.5 ALL 12.7
3.5 ALL  ALL
3.5 ALL 21
3.5 -2 to 0 23

43

TAP_NUMBERS

147,150
136
147,150
147
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a.

Sketch of Space Shuttle Orbiter Model 84-0
Figure 1. Model Sketches
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a.

Installation Photograph of the 0.035-scale Space Shuttle
Vehicle Pressure-Loads Model 84-0 in the NASA/Ames
Research Center 11x11 foot Transonic Wind Tunnel

Figure 2 - Model Photographs




A

b. Installation Photograph of the 0.035-scale Space Shuttle
Vehicle Pressure-Loads Model 84-0 in the NASA/Ames
Research Center 11x11 foot Transonit Wind Tunnel

Figure 2 (Cont'd)




¢. Installation Photograph of the 0.035-scale
Space Shuttle Vehicle Pressure-Loads Model
84-0 in the NASA/Lewss Research Center 8x6

foot Surersonic Wind Tunnel

Figure 2 (Cont'd)
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d. Installation Photograph of the 0.035-scale
Space Shuttle Vehicle Pressure-Loads Model
84-0 1in the NASA/Lexis Research Center 8x6
foot Supersonic Wind Tunnel

Figure 2 (Cont'd)
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e,

Installation Photograph of the 0.035-scale
Space Shuttle Vehicle Pressure-Loads Model
84-0 in the NASA/Lewis Research Center
8x6-foot Supersonic Wind Tunnel
Figure 2 (Cont'd)
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Installation Photograph of the 0.035-scale
Space Shuttle Vehicle Pressure-Loads Model
84-0 in the NASA/Lewis Research Center 10x10
foot Supersonic Wind Tunnel
Figure 2 (Cont'd)
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g. Installation Photograph of the 0.035-scale Space Shuttle
Vehicle Pressure-Loads Model 84-0 in the NASA/Lewis
Research Center 10x10-foot Supersonic Wind Tunnel

Figure 2 (Cont'd)
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Installation Photograph of the 0.035-scale
Space Shuttle Vehicle Pressure-Loads Model

84-0 1in the NASA/Lewis Research Center
10x10-foot Supersonic Wind Tunnel

Figure 2 (Cont'd)
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Installation Photograph of the 0.035-scale
Space Shuttle Vehicle Pressure-Loads Model
84-0 in the NASA/kew:<Research Center 10x10
foot Supersonic Wind Tunnel .

Figure 2 (Concl'd)
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Data Figures

Data tabulations may be found in Volume 2 (microfiche only) or obtained
from DMS on request.
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L} ’_l LA DA ) LIl S BB} T T 7T T 7 7T L SR ) L) L SR l_ l+ T 0T T O v 1 LI SR L] e rr LN BNk A | L B} LR l__
- 3 : ]
C 3 o 3
.ot » et 3
: 3 - 3
- - }- -
- -4 s -4
o : ] o r E
%) Ot 10 Ot .
o 3 o 3
: g 3 : D 3
-.2+ ] -.2f .
N 3 - > 3
- " . : .
-.L} :l S . Lol 2 1 11 1 1 1.4t 1 ) R . N 1 1 1 l: —-|+ :l . | S . T I e Ll L | 1 At 1 ) . ) .Y L:
.25 .30 .35 .40 .25 .30 .35 .40
ALPHA = 4.040 x/ 'B ALPHA = 7.930 x/ig |
|_+ ~1 LIRS cr L 1 7T T U 1 T 1 1 1 LI L* _l T 7 T 1§ 71 T 1 V7 LR S S ) LR 30 N L) LB l_
- 3 " ]
o 3 F 3
- 31 N ]
.2 .
r ] 8: J-
a 1 1 & 1 .
© 0: 0 OF ]
g o E 5 2 E
-.2f ] -.2f ° ]
F 3 ] E ]
[ ] : N 3
--L* 1 1L L1 1 L Al 1 1 141 1 N A S i1t 1 L.l 1 1 -QL* r.l 1 1.1 £ 1 1 1t 11 1 & i I B S SN I | . ] 2 2 1
.25 .30 .35 .40 .25 .30 .35 .40
ALPHA = 2.070 x/lg ALPHA = 6 020 x/1pg

FIGURE -1B TYPICAL OA310A PRESSURE DISTRIBUTION - FORWARD SIDE FUQELAGE
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(RA2B10

SyMBOL
@]

rgr el

) OA310A (ARCS587-1-11) - QV102 ORBITEF
PHI BETA PARAMETRIC VALUES
64 900 -4 030 MACH 600 Q(PSF) 600.000
69 300 ' 1B-ELV S 000 0B-ELV 5.000
76 700 SPDBRK 55.000 RUDDER .000
82 000
90 000
.[+:l L] T 1.1 T 1 1 T L T T rr7r E BRI T T l‘lq
2f :
E :
: ]
O+ .
r 3
: S e el
£ 3
—-L*Ellll J S . | .t 1.1 . L1 £ 1 11 1 llllE
.25 .30 .35 .40
ALPHA =  11.820 x/ g
L}:t v I B N L S SR A | T T L B LR R ML T T FI:
°F a
0f ]
: ' =
-.of S il :
. E g
]
—aq;llll L.t 1 1 11 a1 1 L1 1 1 S S N S 3 . lj
.25 .30 35 .40
ALPHA = 9.930 x/lg
FIGURE B TYPICAL OA310A PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAGE
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(RACB10) 0A310A (ARC587~1-11) - 0Vi02 ORBITER
SYMBOL PHI BETA
(0] g8 000 ~4.030 MACH
0 106.000 IB~ELV
o 113.000 SPDBRK
A 120 000
.l+ LELBL S LI S SR ¢ LB LELEL L TV v 7 T U T 1] 1} l:
o .
.of ]
o Gt .
-.af o ]
: 8] 3
o ]
—QL* :Ll 11 Lt 1 L S 1.2 1. 31 LA 1 1 1.1 1.1 Lot 1 lJ
.25 vl .30 .35 40
ALPHA =  11.820 x/lg
L* :l rrti T i1+ LR ] T T i I S S I B T T F i l_l
- ]
- ;
2t .
o 0t ;
o p
F b ]
-.2t - ]
[ 0O :41
; s
-.l‘* 1018 11 89 [SN S N Y B N VR B} [ e LA 1 1t 3]
.©5 .30 .35 .40
ALPHA = 9,930 x/lg

PARAMETRIC VALUES

S 000
55.000

Q(PSF)
08-ELV
RUBDER

FIGURE 1B—TYPICAL OA310A PRESSURE DISTRIBUTION - FORWARD SIDE_EUSELAGE
PAGE

DATE 09 APR 84
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(RA2B10) O0A310A (ARCS87-1-11) - 0OV102 ORBITER
SYMBOL PHI BETA PARAMETRIC VALUES
0 64 300 030 MACH 600 Q(PSF) 600.000
0 63 300 I1B-ELV S 000 0B-ELV 5.000
(o2 76 700 SPDBRK 55 000 RUDDER ooo
ﬁ 82 000
90 000
1Y :l T T T YT LI S e T T =TT u: YFrToT T T T T T LI B S 20 A S S G Su R S | l:
f I ]
s o —— o ;
- D D0 : a N :
C & ] r : D ]
- A 1 - b
-.2f ] - -.2f Beb™ ]
: ] - ;
-4 s AR IR U BN S RN A 1411 et x b1t IR 1: -.4 El 11 IR IRV UN A NS AU A I L1y gt 11 15
.25 .30 .35 .40 .25 .30 .35 .40
HPHA = 3 980 x/IB LPHA = 7 950 x/lB
qr;llll T T T T T T T T T T TTY llll: q:IIII TTTT T T T ™ T T v Tt rwvl:
3 . s ]
of : 2f 3
5 é : z
: 3 : ]
o OF N J Ty 0 P
: — B : : et ]
-.2f ¥ ] -.2f gt :
3 ] - ]
: 3 : 3
-OH:llll 14t 118y 11 fudo b2 11 1 2 IR W s --H_llll Ll 1t 1.3 1 1 11 1 111 SIS T N N B B S
.25 .30 .35 40 .25 .30 .35 .40
ALPHA = 2.030 x/ IB ALPHA = 5 970 x/ IB
FIGURE 1B TYPICAL OAZ10A PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAGE
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O
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98 000
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120 000
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ALPHA = 3 980 x/IB
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FIGURE
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PARAvZ TRIC VALUES

MACH €600 Q(PSF) 600 000

1B-ELV S5 000 0B-ELV 5.000

SPDBRK 55.000 RUDDER .000
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]
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: ]
: ¥ 3
E A 3
-l L L.t | S 1 ) . | 1t 11 i1 11 Aol 1 L ) G T
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7.950

30
x/lg
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T
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[ 1
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1B FYPICAL OA310A PRESSURE DISTRIBUTION - FORWARD SIDELEUSELAGE

09 APR 84
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(RA2B10) OA310A (ARCS587-1-11) - 0V1i02 ORBITER

SYMBOL  PHI BETA PARAMETRIC VALUES
(@) 64 900 130 - MACH 600 Q(PSF) 600 000
] 69 300 1B-ELV 5.000 0B-ELV 5 000
o 76 700 SPDBRK 55 000 RUDDER 000
fi 82 000 N
90 000
L}:l L) Tt T T 1T T T F (1 1 L LY L L R T 1 1 :
o 3
o ]
2t ]
: 5
& 0t ]
- -4
L 3
-.EE ay kx‘\yk-b-::b‘ﬁb:g E
5 o |
_oL*El O i 1.1 11 1 1 L1 1 1 S W I A 1 ALt 1 1 IALLIE
.25 .30 .35 .40
ALPHA =  11.900 x/lg
‘+:ij L] L S LR LA T 1 1 L4 T 5 ¥ LOSR BB} T T
é ]
o 3
o 0+ :
- NN N S 3
- - o J B
.aE (M; 5
; ;
_oL*:llll LAl i1 1.1 ) 1 1 L L ) | A1 1.1 1111:
.25 .30 .35 40
ALPHA = 9.900 x/lg
FIGURE 1B TYPICAL OAZ10A PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAGE
DATE 09 APR 84 PAGE 16

) ,



D

-

.

(RA2B10) 0A310A (ARCS587-1-11) - 0OV1i32 ORBITER
SYMBOL  PHI BETA PARAMETRIC VALUES
0 98 000 .130 MACH 600 Q(PSF) 600.000
0 106 000 13-ELV 5 000 0B-ELV 5.000
o 113.000 SPDBRK 55 000 RUDDER .000
A 120 000
. L* ; FrrrT L S LI 30 B LB DL A 3 T 1 4§ T L LS T 1 ¢+ 1 :
.ok ]
S of ;
2 3
B ] 5
- o3 -4
- - L* E L1 1 1 1.1 1 IAI it 1 1111 I | J . . 11 1 2 5
.25 .30 .35 .40
ALPHA «  11.830 x/lg
. L* : T1 17 L L L LR S DL LS T v 7 S rr T 1 11 :
e ]
S of i
-.2f 2| ]
F R ]
- » q E 11 & 1 | . | LA 1.1 I W [ i 1.1 [ S . :
.25 .30 .35 40
ALPHA = 9.900 x/lg
FIGURE 1B TYRICAL 0A3!0A PRESSURE DISTRIBUTION - FORWARD.SIDE EUSELAGE
DATE 09 APR 84 PAGE



(RA2B10)

OA310A (ARCS87-1-11) - 0OV102 ORZITER

SYMBOL PHI BETA PARAMETRIC VALUES
0 64 900 v 23,930 MACH 600 QIPSF) 600.000 ,
0 63 300 1B-ELV S 000 0B-ELV 5.000
(o3 76 700 SPOBRK 55 000 RUDDER .000
ﬁ 82 000
S0 000
. L* N LR R LENR BN B | LA L LIRS SN B | LIRS T T LIRS . l* : LR L T 17 T°7 T v U T T T T 1T 1 1 LENL L) LR LIRS
F E : ]
E é é ]
.ot . .c .
: 3 : 3
o E | ] o : ;
o Ot T 1o 0
£ ' ] o 3
3 O aadd 3 : N ]
R 5 5 YR z
-. e E M ] - 8 "' i\ ' y /m’ -—_—__‘o j
@ ; I ;
: | ; 2 :
-.L*" JER Y BN S SR U Y 41u'1411 ity 21 ) -.L*'xle LAty 41 .2 1 RN Pl ot Lo 21 Lt 2
.25 .30 .35 .40 .25 .30 .35 0
ALPHA = 3.990 x/1g ALPHA = 7.810 x/1g
.L}:Y LA rrrr LR £ 1 T"‘[ T 17T i IT] Ifrl: .L+:! L L T 7 LIS S | T &1 1 T 1 17 LA L L] ITTj
o 3 o 3
: ] : ;
.2f . .2f .
- . 4
C 1 : ]
s —T—c o ;
N 's) ; . N ;
o 1 o m !x b_:———&—‘o .
-, 2 : : - a .-. Yw B
E E E Z
_.L* ;lJ_I_.L —d 2 bl bt 1 P Y A1 .2 1 L2 42 IALJ: —.L* ":Ll iy . I D I 11 2 1 L.t 1 2 | i I | 111 !:
.25 .30 .35 .40 .cH .30 .35 40
ALPHA = 2.050 x/ IB ALPHA = 5 gue x/ 'B
FIGURE 1B TYPICAL CA310A PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAGE
DATE 08 APR 84 PAGE 18
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(RA2B10) OA310A (ARC587-1-11) - Ovi02 ORBITER

SYMBOL PHI BETA , PARAMETRIC VALUES :
] 98 000 3.930 MACH 600 Q(PSF) 600.000
=) 106 000 IB-ELV S 000 0B-ELV 5.000
Ei {ég.ggg SPDBRK 55.000 RUDDER .000

l+_llll T F U 7 L L L LS L L L T & 1 T U & 7 L*ﬁlll L LR L L L LS LN B O L S LIRS LR
.2 .2

LA ARARS RALEN AREEE EAREE RARAS RESAE RAR]
piar i sl adaaarisaaalaaiagaeseiagng

-4
NN SNEEE RSN ERENEY S ENENN ENEN| llll+

|
n

IR RS RAREE BRREE RARRE REREE AR
[¢2:3)

LD
—.L* L1t 1 1 1 1.3 | S . 1 1 I 2 1 1 1.1 1 1 1. 1 Job 1 1 _nq e i 1.2 13 1 L AL | S D 1.0 1 1 L2 11
.25 .30 .35 40 .25 .30 .35 40
ALPHA = 3.9380 x/ IB ALPHA = 7.910 x/ IB
L*:rill T § 17 l L A S LB AL T 1 07 LB LSS llfl- H:Illl L SR L LI S LI T 11 1 T 1 3§ T — 1 b &7 llle
2k ] .2t ]
S of 15 of :
- : 5 . 3 5
: 3 i : > :
-tq:llll L 2 2 1 i 1 .1 1.1t L5 Lt I 1 1.1 -oq;llll A2 1 2 11 31 1 11 1.1 | 1 i L1 llllj
.25 .30 .35 .40 .25 .30 .35 .40
ALPHA = 2.050 x/ 'B ALPHA = 5.840 x/ 'B
FIGURE 1B TYPICAL 0OA310A PRESSURE DISTRIBUTION - FORWARD SI!DE FUSELAGE

DATE 039 APR 84 PAGE 18



(RA2B10) OA310A (ARC587-1-11) - OvViO2 - CITER
BETA

SYMBOL PHI PARAMETRIC VALUES

0 £4.500 ¥ 100 MACH 600 0(PSF) 600 000
a 69.300 1B-ELV 5.000 08-ELYV
Q 76 70C SPOBRK 55 080 RUDDER
ﬁ 82 000 e
80 000
. L* ET T 67 LR LI S A 4 T 11§ L L L] L AN B e TV &1 ]
s .
3 ]
2+ 3
g 3
o 0t .
- 35 ~ DN —h’-t;/h E
T == ]
: ;
- . L* : . | . O 11 1.1 W R L ] 1.1 Ll L. 21
25 30 35 40
ALPHA = 11.640 x/lg
. |+ :T L LR LR L AL 8 i T ri T 1107 it T 17T 7 l':
F E
et 3
o of 1
" "N 3
3 bt ]
-.2t \_y,b.r\/ - .
F | 3
o uf 3
.25 .30 .35 40
ALPHA = 9 840 x/lg
FIGURE 1B TYPICAL 0OA310A PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAG*E
DATE 09 APR 84 PAGE



(RA2B10)

PHI

S8 000
106 000
113 000
120 GO0

BETA

4.100

(/‘\‘
.
’

OA310A (ARCS5B7-1-113) - 0OV102 ORBITER

L*llll
.

TV
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LANE S BNt 2

LI L

IR RS RAARE REAAE LAREE RERE]

AR ERERE LRI

LA i 1

L1 it

i1 13

11 1 1

aaaafeaaadaaa gl besaalang

.25
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.L}llll

L O S g §
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LER BB

Ty

LI

T T T

st dagarda e daeaa Raa s lagsg

ISR AEREESAERAERERAEREARS AAARE LAREN LARE]

"'.Lf"A_lnn

i1 1.1

45

it .2 1

(O |

I |

1t dlaly

12 4.3

ALPHA =

25

9.640

.30

x/IB

35

.40

MACH
18-ELY
SPDBRK ,

PARAMETRIC VALUES

.600
S5 €00
55.000

FIGURE: 1B ~TYPICAL OA310A PRESSURE DISTRIBUTION - FORWARD SIDE-FUSELAGE

DATE

08 APR 84
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RUDDER .000
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(RA2MI10)  OA310A (ARCS587-1-11) - OV102 ORBITER

SYHCB)OL PHI BETA PARAMETRIC VALUES
69 300 -4 020 MACH 600 Q(PSF) 600.000
(m} 79 300 - < - 18-ELV 5 000 0B8-ELV 5.000
g gg ggg SPDBRK 55 000 RUDDER 000
.L*:IIIT L L L ANLE T 1 1 1 LIRS IR ) T & & v T T T ER SRS L*,_:_lll T T8V T 1 | SR B ERE AL LIRS L) LR R T U T
g E 3 E
CFf ‘_‘ 2k 3
] E F E
E E

210ty

DA

li
/
)
!rrmrn TITY
P/b

LEAS LAAEE RARAS AR RARES ROAR

- Ly

- 4 3 E \G
ot p -4 3
| - -4

3 ]

3 k- 13

E “ p

3 3

-.6 - Gt ..
. i 1 1 A 111 N N S | 1.1 U T B S LA 11 . i1 ) 1 U S ) Lol X 1 LA 1 & 1.2 3 j W - 11 1]

.50 .55 .60 .6

(&)}

.50 .55 .60 .65

ALPHA = 4“4.040 x/IB ALPHA = 7.930 x/ IB
.q El T 1 LIl O Bk T 1T LAY LOL N Lt LI 3L LELAR ] I: q :T'_I' T TV T L AL LN A A LORSR] ESLEL NS LA SN l;
-2t ; 2f ;
- -4 - -
o -4 - -
E A E 2 E
O (o= T = 0: 3
o P——— 3 o 3
o 2 I =N PN 3 o E
E —y O 3 M0
E o -\tg
—.E- \KG - 8 ol :A\Q 3
3 3 E \QA,d
3 F £
3 3 3 S:
-4+ . - 4E =
3 3 F E
- 3 q 3
_.G:J Lt S 3 A A 2 X 1 1 2 1 I . | A i i1 Aol L l: ~.6:A il L.1 2 2 L 2 1 1 LA 1.2 0 L. 21 ) S FE IS e
.50 .55 60 .65 .50 .55 .60 .65
ALPHA = 2.070 x/ 'B ALPHA = 6 020 x/ 'B

FIGURE 1C TYPICAL OA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
DATE 09 APR 84 PAGE ae

2 ‘ _ 2



(RA2M10) OA310A (ARC587-1-11) - 0Vi02 ORBITER

SYMBOL PHI BETA PARAMETRIC VALUES -
(o) 98 000 -4 020 . MACH .600 Q(PSF) 600.000
0 106.000 1B-ELV 5 000 0B-ELV 5.000
< 120 000 SPDBRK 55 000 RUDDER .000
.q:lj'll LR BAER) R R L ) T U 11 L S S A ) L L 1T 7 (‘ L* L i S B L I B 4 LB SR AL B L L R T b 1 TV T3 L LA B ™
E = 3 3
= . 5 .
: E g ]
oF = .2F ]
£ ] E 3
- 3 E 3
E E E E
0: -4 0!— -
a. o e a o ]
o 3 N {1 © E 3
-.2Ff : -.2F .
C = - 3
E - 5]
- 4r S -.4F :
o 3 - 3
E E 3 B
—.6:1111 LA 1 1 T T | S Y | i 0 1 1 Al 41 Al L 3 -.SELIII ) B . 13 1. L A Ll 1 Aol 1 Ll 11 lljl:
.50 .55 .60 .65 50 .55 .60 .B5
ALPHA = 4.040 x/'B ALPHA = 7.990 x/lB
L*._I‘l L 4 LR BRI LOLELES LB RS Ty 3T LI BB LA L*;_T‘rl R R S | T F 7 17T LA S ) L L LS T v T°1
AL ~ 7 - 3
.2F = .ot =
-k 3 o 3
E ] E : 3
0t : 0+ :
© ] 3 g = E
3 E : E
-.4f . -4+ 3
3 - E 3 E
-cs:llll i 11 i . . ol s b I ] llll: --s:llll ) T W 1 S 1 1 Ll 2 L . j B T N llII:

.50 .55 .60

[9))
[$)]

.50 .55 .60

o
m

r ALPHA = 2.070 x/lg ) ALPHA = 6.020 x/ g
FIGURE 1CTYPICAL OAZ10A PRESSURE DISTRIBUTION - MID-SIDE ﬁHEEEéPE

DATE 09 APR 84 PAGE 23



(RAGM10) OA310A (ARCS587-1-11) - 0OV102 ORBITER

SYMBOL  PHI BETA PARAMETRIC VALUES
o] 69 300 -4 030 MACH 600 QPSF) 600.000
] 79 300 1B-ELV 5 000 0B-ELV 5 000
2; gg ggg SPLSRK S5 000 RUODER 000

L* SN I S B R A R SR 8 T Tt ¥ LR BN S 4 TV T L I T B 9 LY -
F 3
3 E
.c .
E 3
ok 3
a 3 3
(&) £ 3
-.2f =™ :
E ﬁ\a_ﬁ 3 -
E ~0L 2~ 3
- W £ \ A\ 3
o \ A -4
3 ]
_-6 :l 1\ | S T T A1 11 L1 11 S T S 114 1 L1 1
.50 .55 .60 .65
ALPHA = 11,920 x/IB
L} ,_l LI BEL) T 1 1 ¥ LR L) T3 VT T v v R L L 1 T
F E
e .
E 3
E
O+ .
UQ. [ .
2 BN\ E
-.2% ‘\;;£~ 3
3 s T I
_ qE - \L,:A"q
B - \O_
-56 :IJ 11 11 ) 1.1 1.1 1.1 1 1 1.1 .11 J N S O 4 A_J L l-
.50 .55 .60 .65
ALPHA = 9.930 x/lg

FIGURE 1C TYPICAL OA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
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(RAZM10) OA310A (ARCH87-1-11) - OVi02 ORBITER
SYMBOL  PHI BETA PARAMETRIC VALUES
@] 93 000 -4 030 MACH .600 QPsF) 600 000
m] 106 €00 1B-ELV 5 000 OB-ELV 5 000
o 120 000 SPDBRK 55 000 RUDDER 000
. l+ El T U7 LI L -1 & b 7 LR LI T 1 1 T 11 LR R} ‘E
2f : —
0t 3
Q. = 3
© : E
-2 ;
- 3 6 El 1.1 Lt Ll L L1 1 1 Ll 11 . L1 L A1 )L :
50 .55 .60 .65
ALPHA = 11,920 x/lg
. L* EI VT LA LB L LR L LS T LSS LI L E
2k ]
of 5
o E E
© 3 E
-.o+ 3
3 9 ]
3 M E
-4t ;
- . 6 E ot L 1 ) W 11 1 3 L1 1 4 N 1 At 1 A0 1t E
.50 .55 .60 .65
ALPHA = 9.930 x/lg
FIGURE 1C TYPICAL 0QA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
DATE 0S8 APR 84 ) PAGE e5



(RA2M10)  OA310A (ARC587-1-11) - 0V102 ORBITER

SYMBOL  PHI BETA PARAMETRIC VALUES
0 69 300 030 MACH 600 Q(PSF) 600.000
£ 79 300 1B-ELV 5 000 08-ELV S 000
Ei gg ggg SPDBRK 55 000 RUDDER 000
.L*:l T T 1 L ELALBL LS SO S § ST er v rr LN B R 'L*l_lel T 1§ v 1 LR ALER] Lo DL ’-l T 7T LR LR} Tt
£ 3 TR
o E E 3
2 ; 2 :
o - o 3
3 E 3 3
0— : 0~ o
b A\ - -4
oo- E A> A--4~ - 3 a - N A 3
3 5o ] © 3 o N E
-.2+ \Q\ﬂ 3 -.2£ ——— A A E
o 3 * : O 3
F \(5 o \A‘ Al
3 3 3 L AT
- H; ; -4
E E E 3
E 3 - 3
--6"1 1.1 11t 1 I . . 1 4.t 1 11 11 1.1 2 [T N W B —¢6~ L1 i i . 1L | S A1 1] L 1 1 IJ;lJJ
.50 .55 .60 65 50 .55 .60 .65
ALPHA = 3.980 x/ 'B ALPHA = 7.950 x/lg
L} ..l T LR L] T U T U T 1.1 1 LB T P T T 117 1] L* T F 11 L LR B! T T 1 1 T VT T T ¢+ 1 ¥ T v 1 v T 1T 1 73
: ; 2
2f : of ]
: E g E
O - A o 0 o p
5 4 SO E E 3
<_>!=L E 8:\:&-—'» S 3 .o : AU\_ /A\‘ :
- - w—— - - o= -
aE \A___‘q & 3 ———_ A . 3
. - —~ “-8;_ VAN 3
] ] g SN
g 3 E \\q
- 4+ = -4+ .
3 3 : E
- > -4
‘06:1 Lt 1 U S ) | S . L1 1) ¥ . AL L % 1.3 3 _06:1 41 ) I S 11 _L 1 | T U 111 L1 L L IJAL,[-

.50 .55 .50 .50 55 .60 .65
ALPHA = 2 030 x/ig ALPHA = 5970 x/lg

FIGURE IC TYPICAL OA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
DATE 09 APR 84 PAGE c6
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(RA2M10)

OA310A (ARC587-1-11)

- 0OVio2 ORBITER

SYMBOL PHI BETA
@] 88 000 030
g 106.600
O 120 006
'L*:lfll | L LS L L L BLABR SR AN 1 L S B L) R LA L T g
E 3
E =
2 E
.2 3
E E
0+ .
- -4
a o 3
(&) 3 ——-—-.(E
-.2F =
3 3
-.4F .
-u6:|11 L S S N g N A3 1 L3t 1 JJ_LA-

3.980

x/IB

.65

LI S §

T tr

LI AL

Ty

Lo Bn S |

SR RSASE RRRRSEARRSRRRY!

12858 SRS ARARS LARAS

I

-.6
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1.4 A1

Aol S L

dod bl

aaas bl teaadaasadaaa o lasastoaasdags

T |

Sl B Y

ALPHA =

F IGURE

50
2 030

85
x/IB

60

.65

DATE

PARAMETRIC VALUES

MACH 600 0(PSF) 600.000
1B-ELV 5 003 CB-ELV S 000
SPDBRK 55 030 RUODER 000
L. ¢ 1 T T r v LR L B ) T 1 T T vt LR A LI DR LY
E a
3 B =
3 N
06:1 1 ) W . 1A 1.1 3L 1 ) I .. It Lo L l:
.50 .55 .60 - .65
ALPHA = 7.950 x/!lg
,_l LA} T 1T ¢ L0 S LB LB R L SR 8Ll L L ] I:le
E 3
L E
3 [~ 3
E —
E E
E E
: ;
- -
W . | j U Y Lt 11 J 1.2 1 .21 1.2 1 1 L4 L J
.50 .55 .60 .65
AMFPHA = s 970 x/lg
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(RA2M10) OA310A (ARC587-1-11) - OVi02 ORBIT.

SYMSOL PHI BETA PARAMETRIC VALUES B
(@) 69 300 130 . MACH ECOD QIPSF) 600.000
a 79 300 1B-ELV 5 200 0B-ELV 5.000
Q 85 000 SPDBRK 55 090 RUDDER .000
A S0 000
. L* L P T LELERLEI LONR SNt B | L AR LD R S | LR T T 1 B
E 3
.2f
0f i
oq. F 3
. E E A\AA& §
- ] -, 3
3 A ]
-4 E \O -\\A__‘fi‘
- - 6 3 12 1 .1 1. 1 S N S W S A 3 1.4..1 1 j I . N ~
50 .55 60 65
ALPHA =  11.800 x/lig
. L* ET LER S LR L) T v LA SR B} AL LR L L) :
2f z
of z
oq o 3
-.of A E
: \\i—{;\k 3
- 73] e
E S
-4 ; \ o ;
= . 6 E L il L1 it 1) N USEEY ioioi L1 3 Jod 143
.50 .55 .60 65
ALPHA = 8800 x/ 1@
FIGURE 1I1C TYPICAL OA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
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(RA2M10)  OA310A (ARC587-1-11) - 0Ovi02 ORBITER

SYMBOL PHI SETA PARAMETRIC VALUES
(@] a8 000 v .130 MACH 600 Q(PSF) 600.000
0 106 000 18-ELY 5 000 0B-ELV S 000
o 120 000 SPDBRK 55 000 RUCDER .000
q LI L g LR Ll LAk | L) L . T T 8 Y LR RS

FEYL S URE WY L‘Ll LeaadaaaaReaaalaraatanaaling

1288282020 ARSRSARRRRRAASY AAANE RRRAASARANAANASRAR

--6 L1 0k L b2 ay IO RR U U S A IUREE UE S RS A Y
.50 .55 .60 .65
ALPHA = 11,900 x/1lg

i

USUS FUENS JUBNE VSTV SRNUNS ST

LER IR S 1 ™ T Ty IYIlllv‘rr Lint i i § T v 1

dlaasifiaag

L8R N AR AR RS RRANS AARARARERI RARERAREEERRAS AR RS

-.6

o

ALt L rhd ) Ao i A Ldmdd Al .l Lt

.50 .55 .60 .65
ALPHA = 9.900 x/lg

FIGURE 1C TYPICAL OA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE )
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(RAGM1D)

SYMBOL
O

poO

OA310A (ARC587-1-11)

- 0V102 ORBITE:

PHI BETA PARAMETRIC VALUES
69 300 3 930 MACH 600 0(PSF) 600.000
79 300 1B-ELY 5 000 0B-ELV 5 000
85 000 SPCORK 55 000 RUDDER 000
90 000
L* ' B A B § T LA B T 11 T 1 V71 LA LR - L* SR S I +« U T vV 1 1 L T 1 1T 7 T ¢ 1 7 Ty 1}
3 3 3 ;
£ ] £ 3
'Eg g .EE i
E E 3 3
0+ s 0+
3 —A Nl i a 3 A E
3 AT 41 0 - PATE: AN E
- fasay e o A 3
A T““:ij“‘~‘«fi~»z; 3 - ok o1 A 3
- 4 - \ paY
E 3 -4t [~
06~1 L0l 1 2 1. 3 11 1 1 | S ) Y . 1.1 31 Lol L L: -.s-l ) .| A1 1 1 L . i W W LA 1 1 ) . I . i L:
.50 .55 .60 .65 .50 .55 .60 B5
ALPHA = 3.990 x/ '8 ALPHA = 7.910 x/ 'B
L* N ™7 T Fr vt LSl LONLELE [Nk A A 3 T b T T v T L* T & & 7T LOEE SN I L BN T It 1 L] T T ¢ ¢ 1T LONS S0 S 1
F 3 E ]
I b E 3
ﬁ 3 3
.2 g E .c 3 E
£ 3 : 3
0f S5 . - =
3 =27 a] E Ot A 3
E e Ay £ M i o 3 AN 3
3 -t)\::::sz‘\ 3) 3 ()“~--__:fj"‘~c 3
=as \A\O - E‘E—' \&iq =
E ¥ TE N~
E : _ : \.\A’d_‘
3 = 3 5
M 3 -.4E E
F - 3 F 3
-6:1 R | I | LA A1 i1 1 Jil dob 2 Al 2 2 A Lok L: - -.6 :‘ 2 1.1 A2 1 1 AL 4 1 1 1 FI D Y § D ] 2 1 J:
.50 .55 .60 .BS5 - .50 .55 .60 .65
ALPHA = 2 050 x/lg ALPHA = 5.940 x/IB

FIGURE
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(RACIM10)
PHI
93 000

106 0G0
120 000

SYMBOL
o

0
¢

£

.6

BETA

OA310A (ARCS587-1-11)

3 830

L.V VT T v LERSLERS L T v v LR LABLER SR
- -
- <4
L B
2% 3
= 4
- 3
0 - 3
- -4
- N 3
- £ 3
-~ L) T4
2f ]
. - 3
- 4
o ’ ]
= 3
- 4
- -+
- 3
- -
=l T oL L ) LA AL It 1.2 i1t} L.t 2 1]

e}

z
:

.50
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.55
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.
4

LA S B 4

L I S e 3

T T t7T

T orr

T 1 77
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JUNE SUVSEERUNR SUNURENT NN
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b
o
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Lol i 2

bodo l L

Jasakaonediasiiasardesys

Al i_i

L1 21

L L)

ALPHA =

FIGURE

S0
2.050

55
x/lg

.60

.65

DATE

o)
Ul,

- OVif2 ORBITER

Cp

PARAMETRIC ¢ALUES

MACH 600 G(PSF) 600 000

{8-ELV 5 000 08-ELV S 000

SPLSRK S5 000 RUDDER .000
R RS B e 4 L LA 8 T 7 T 4 T 1 T 6 71 T &7 LRSI
- -
= ] -
- G
: ]
E E
E 3
: 1.1 1 1 N 't A1 1.2 Ll L L1 11 L ) ) 1 1 . :

.50

7.910

.55

x/ig

.60

o1}
8]

T T T

TTrrT

LI B B

TT 171

LIRS NN B |

aaxrkacaadatss

ASAR ARG RARALE AR AAARERAREAGARAR SRS SRR RO

E

3

E

e

> -

e

.2 .
3

-

. .
3

3

3

-6 T T NSNS S B TS L1 1413 Lt s ot 1t

.50

ALPHA =

09 APR 84

5.940

.85

x/lg

.60
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(RAEMIO)l OA310A (ARCS587-1-11) - 0OV102 CRBITER

SYMBOL  PH BETA PARAMETRIC VALUES
(] 69.300 % 100 MACH .600 Q(PSF) 600.000
[w] 79 300 1B-ELV 5.000 0B-ELV 5.000
< 85 000 SPDBRK 55.000 RUDDER .000
A 90 000
-L*Ell" L L L LA B e lI’lellll TT e T LSS l:
.2 E
E 3
E
0: 3
oa. - 3
_.25 A~AA ;
g &\ E
- Uk - .
3 \\ 3
-oséllll it 1 1 A1t 1 A1 1.1 i 1 1.1 - . Jﬁ
.50 .55 .60 .65
ALPHA =  11.840 x/lg
.L*E LN B 2 LR DL | LA L) LR AL LR BN A T rTrru l‘lllE
2f :
0f i
a. o 3
© _E oA\
-.ct O] ~
—.4? el
-0851 1 1 11 1.1 111 1 i 1.1 1l 1.1 11 L1 |Ill-‘
.50 .55 .60 .65
ALPHA = 9.840 x/1g
FIGURE IC TYPICAL CA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
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(RA2M10)  OA310A (ARCS587-1-11) - 0OvV102 ORBITER
SYMBOL  PHI BETA PARAMETRIC VALUES

0O 98 000 4 100 MACH 600 QIPSF) 600 000 -
a 106 000 1B-ELV 5 000 0B-ELV 5 C00
< 120 000 SPDBRK 55 000 RUDDER 000

qﬁlllrrlfl_rlflllrlll Tr T r 11V v ¢

l IPESSRINS AU SUSREUEDEEREN TN ST

(el

(AR RRRRERAARE LESSNARRASAS RS SARAR AAKEH L

ditidanaadaaarkagy

—.6 Lty 141 L1ty PV W S NN S W U T B O B | SoLt

.50 .55 60 .6
ALPHA =  11.840 x/lg

qxlﬁlﬁlf‘lﬁ‘ll T 5 T3 T T 77 T 7 T T 7Tr

(8]

Q1o

axdasnctpaa B s edaaea dancs Laagadasadiegad

A1l

LR LASARARARARARASRAASE RARRS RRARE AAARS AAREE LARL]

-.6

J U O W U S T | 112 1 o ) Lol AL U [T B |

.50 55 .60 .B5 i i
ALPHA = 9.6840 x/lg

FIGURE 1C TYPICAL OA310A PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
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(RA2010) OA3!CA (ARC587-1-11) - 0QV102 ORBITLR

SYMBOL  PHI BETA PARAMETRIC VALUES
0} 90 000 -4 020 MACH 600 G(PSF) 600.000
(W] 105 000 1B-ELV 5 000 0B-ELV 5 000
' : ég ggg SPDBRK S5 000 RUDDER .000
ﬁ 135 000
l.o_lll TrrY LIRRALI L] IR R] TITIT Ity LR R} LR LR TITY IR R R LR ILS LIRS LR AN LALIR N} CirvyrTT TrT TroryY LI LOLELILS LR} ey LRIRILS llll-
s ]
o ’t‘.; ]
.5 F r//% \\s ]
o l——1". ]
s D —3‘/‘3/ A\ -
3 L A o= 20— ok E
L A g Oy 1 p
> 0 JE;/ w/’.ow-—LO“ B0 s .
O : 1o EANAN s ]
: h’u:"_ t“‘s’ i g, 3 -a‘::—:f:} .
- 5: p
. - -
5 ]
[ 3

-1.0[“11

LAl

NSNS N IO EN SN S ST T SN G SU TSN ST TR IUE N 101

Al

Attty

aiLliiag

ISURE FESW]

NS FTESS SN SR

.Th 76 78 80 82 84 86 .88 .80 .a2 .84 .86 .88 1.00
ALPHA = 4.040 x/IB

1.0

\RARS ARAAL BARAS RS ARE AN LAREE EEARE RARRE AR RARRE ARAAS ARRAI

(8]

ﬂ IR

N—T- x(/f b

AY

w0
il e S

LRSS RASAEEEAES R REE AREAEARREAE AREEE RRAR

-l .0 a2y

aasadaaeed st dssa daasadaaatassadsagy

.r_:,‘;‘:_:>m".:_.":.-:3
-
daa s fasaatastataaes ko pgboenssdaansdraealanardagardaasgtarzetugealaiergbassadotsaleossaforsadaaaataaaqbaeralsazeloassliasilely
L4 .76 .78 .80 .82 .84 .86 88 .90 .82 . 94 .86 .98 1.00
ALFHA = 2.070 . x/lg
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(RA2010) OA310A (ARCSB87-1-11: - 0V102 ORBITER .
SYMEOL  PHI BETA PARAMETRIC VALUES

0 150 000 -4 020 MACH 660 Q(PSF) 600 000
0 165 000 1B-ELV 5 002 08-ELV 5 000
g }gg ggg SPDBRK 55 000 RUDDER .000
1 0 I\Y“II Tt LRI TI V3 L) LIk} LR A1 TT7 LR BRI LIRS RESREAE LB RE] LA RERRARRS Tty LR RES T047 LILIR LRSI TYiT ¢80 0T LAREELNENS 1A ARS LBARE LERAR] Illl'_
B = .
- ]
::: p
.-J: /L = n
: A/,"~:=tff}<~ff.;§':m’;ln ]
a Aot "'t»\% 3
o : E;_dﬂ‘-“g“ ’Qh"\ 3
o o+ o=t .
- V\‘,\' . 1
s \_1_0—_,_—-——'——‘_' Lod ', l_J -
- t:: ]
« T 4
o o 3
-llO-IIIJ Lt L) JUEEN 141 11sL 1111 t 1L 411 IS t31L2 L) L 15311 1111 1311} 1Ll 111t 1111 LALL Lt 1 123 L1 L A L0 14 LL L1 LA d2 2124 JIAL:
.74 .76 .78 .80 .82 .84 .86 .88 .80 .92 .94 .86 .98 1.00
ALPFHA = 4 040 x/IB
1 0 LR RO RN IR BRI TITd LA RAE RERAMI T TieT LA RRS Trqr LA LR LIS TIT T LA LN LR BRI T13 3% TIVV IR AAS LRSRI TETT TIVIfVsITJITYT LA LA TVl llll_
o ~ 3
5f 1L ]
A ~ L ]
E N e S D, " 3
: patE- =T Ry Hifve 3
g8=T EPR ’\:@\\ 3
Q. 0- :\\‘u\ ]
© 3 E T~ — 3
- Or—to1+—1 | H—1—lo- —0 ]
_ 5: ! 3
“TF ~ ]
o - ) 3
-1 -0 11 0111113231184 JEE SN N ’i 1211 lllllLLAILILLI ISHPEENUVES PN SN EE i | 12402020180 INEN Lo dd ALl 1248 1141 ll:i 111l 11l llll:
T4 .16 .78 .80 .82 . 84 .86 .88 .90 .92 . G4 .96 .98 1.00
ALPHA = 2.070 x/IB

FIGURE 1D TYPICAL 0A310A PRESSURE DISTRIBUTION - OMS POD “AND AFT FUSELAGE
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(RA2010)

SYMBOL PHI

BETA

OA310A (ARCS87-1-11)

- 0V102 ORBITER

PARAMETRIC ' WES

0 90.000 -4 030 - MACH 8CC QIPSF) 600.000
D 105 000 18-ELV 5 000 08-ELV 5.000
o :ég ggg SFOBPK S5 060 RUDDER .000
fi 135 000

1.0 TUT TieT TTTT TEIT T TitT T7 LB A SREERI] LABLIRS LR BLES LR S Trri LR REBE LR L LELEES LELELELS ARLBLS LS T 4 R RERARE] TeTT LA BRI Tiry Tr&r ll!l_‘

o ! 3

: Yav's 3

=L R ]

o ST // P

b 4

. RS ]

- f‘,——-.—-——-? Lspmem N b ™ s \ 3

r 1 S . \ J

- s " Y ¢ 4

c? ok EE::”ffg:”f’4f—0~”0*’“\,5ﬂ;}‘ 3

- P! — — Py - -4

o Ej____."“_._—d-d"‘ ’\w{__&w T _

F N e 13 ]

- =: .

DT p

o ]

—190—111 1A41 111l Lid) 1111 1 idt 14411 A1t VRSN TUENE AL Ll AL AL JE LAl )l Nl IEWw 1124 14l 1421 Wi 1423824 1) 112 1 W] AL L) D

~J
£

ALPHA

.78

7 9390

.80

.82

.84

.90

.8c

. S4

.96

.88 1.00

1.OF™

TTTTTT Y

TYTY YT Iy rrryrrsT

LERRLE RARE

TTTTTYT

TYJYTITIYTT VT TY

1S LANRS

18 ARBAS BAARS

TTTTTTITTT

TYTT{TIVY

IAREE ERERE LARE)

(0]

i

Rﬁp
LN

T

N

U
".\ ,,/A\

g
O
Bed g o

-3

LSS SRNSARRS AR IRASE RSN RESEE ARRER REA!

_1.0 114

ITHSE SUS W

Ataalirsalsradaltt

14131112

ISU N Ny

IES SUFEE FEEY L

2l

IPEUE INUP

adiadiadl

ISRUY SR P

IS NE SNUSY

saaa kel kaaaa e taaat ol

SRS NETUE 51

.74

F IGURE

.76
ALPHA

.78
6.020

.80

.82

.84

DATE

.86
x/lg

)

.88

09 APR B4

.90

.92

.94

.96

.88 1.00
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5 3 SRS

(RA2010) OA310A (ARC587-1-11) - 0V102 ORBITEA

SYMBOL PHI BETA PARAMETRIC VALUES
@) 150 000 -4 030 MACH 600 QUPSF 3 600 000
O 165.000 1B-ELV 5 00C 08-£LV 5 000
o 174 009 SPIBRK 55 COU RUGOER .000
Py 180 000

3

1.0

LESSERRRERARAAE A S IR SIS S0 0 S I S 0 0 00 SN 2 b 0 20 08 00 08 (0 G 401 TYTTTYY I NRE ARARS AEREY EARER] TYYTITITTTY T ARSSEAASE RRRA (vrv[xIY

=
e}
e ~l_ /‘\é—-f\-
T STy 0

|
\l
&

)
-
r@:“*-
—

V¥

NSRS AERASAARSSARARS ARAES ARARS RASE S RIAEN

L
rﬁ
nfix .
PlllL 411322111 Ailtiisiid LAl 1A 1 1ty

-100 120 L1l L4 0180121 1111 Lial 1113 el LA Al ISSW] 4114 IRy EEW ISNE] ALL) 1403 004300 A2 40 1411 A1t Lil L LA LA 1011 1144 ALl Nt
.4 .76 .78 .80 .82 .84 .85 .88 .80 .92 .94 .96 .98 1.00
ALPHA = 7 990 x/lg

1 O_IIIX LRRAS LIRS Trai¥ LI B4 TTU1¢ T T LB AR Ti107 TT1 1 TIv7 IAREE BERREEEERED LEERS RELEJ TTIv Ti1T 1y iTT LB B TVid TTrvr LBEERE BARRS

E ' 5

o ]

s 3

= ]

-..J: /ir 3

H o —~ AL b

: e T S U et ]

t el 1 0] > <N B

a s :vi._‘!ﬂﬁ T EE(C%J§= 3

) 0 = ] .

o P——l_ | p

o - ~ =} 3} —0 ]

: - ]

o -

- 5.E 3
- IT

[ - 3

-100 12 1 A4 10330 bi) Lill TS SUNN] NP EY NEwN] 1542 1442 A20 40043224013 111 L 1 L1} SNSRI UN IS FENE] 2 AL S 1L 1 L0 L4 1L33 ALl LLA:

T4 .76 .78 80 .82 .64 86 .88 .80 .92 . G4 .96 .98 1.00

ALPHA = 6.020 x/lB
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{RA2010) OA310A (ARCS87-1-11) - OV102 ORBITER

SYMBOL  PH! BETA PARAMETRIC VALUES
O €0.000 e -4 030 MACH 600 QIPSF) 600 000"
[®) 105.200 IB-£LY 5 000 0B-ELV 5.000
o :ég ggg SPCBRK 55 000 RUDDER 000
fi 135.200
1 O_I_l'll 1T vl ERSEE LERRRS LA SLES T T11 AT TYITTIT LI IR RAE BEBLE lllll TIT TTrrgitvrigrryryrrrreyrry TIVLT rryr TTT1# TEPT L
: 3
E Aﬁk S
5+ / B
't \ ‘
- A9 4
L N =" /‘kr"b\l ]
- AN LM e S - A
& o i=mrmmotevendon |
N i A vy A T
o E < . mOa %
s ( _— ‘Q&:Qr—;‘ e
\~- P s e~ 4
—_ ::t E
-.J}_ -y
- ]
o -
. ]
s 3
—I-O-IILL 1111 IPEEEFUNNE SUNEE SN ALl 1.l NN A1 11 PO WEEN] ALt Rl xil IS WS 11411 U NUNES ST NENEE] 14 0112 U INGSY Alld
.4 .76 .78 .B0 .82 .84 86 88 .80 .82 .94 .96 .98 1.00
ALPHA = 11,820 x/lg
l 0 AL S ﬁ‘lllIrT TTVTJYTr1Yy TYPIfrrrY T T TILlT RS LRARE LBLALRS TV Trrgryrrryryrryeyyr TYiy TIi 0 11537 TITY TOCFPV LERARLEALE RRARE !lll_
-0F 3
o 3
3 Jata) 3
=t / \ 3
- -
3 3
| /SN ~
E [« A L ]
-y - o la » e
o =T e ol -
Ie) 0+ = e T T ]
E | B R==tn -
_ =f 7
.J: -
_10051]_1 111112413 Ll JL1L) J L1t LAt it 2 ALl Al 1t 14114 i1l 1214 A 111 244% USSP ENEUN ST SUTEE SUS TR SR NN 1111 la 1l 113214212201 1123

.74 .76 .78 .80 .82 .S4 86 ..88 .90 .92 .84 .86 .88 1.00
ALPHA = 9.930 x/lg
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(RA2010)  OA310A (ARCS87-1-11) - 0OV102 ORBITER

SYMBOL PHI BETA PARAMETRIC VALUES
o 152.000 -4 030 MACH 600 Q!PSF) 600 030
a 165 000 18-E£LV S 090 08-ELV S 000
Lo 174 000 SPCERK S5 900 RUDCER [ Q0]
AN 180 000

1 0 ISR RS RSN RS R RS R R RS REN S S RGN SR EN RRNEE NEE LA RS AR RE LGRS AR R RS R A LS REREE AA RSN AR AR GRS AR ARAREAERAS SRS NS REERE ARER]

(8))

L Ek el

X
|
!

I
I
!
\ ) sb N
g

s rbiaariaatal skl nadsnelgny

-100 1Lt l 1181 i 11 1434 1Ll 1111 11 12 LA.L LA 2.0 4 IEDPSSESWS 1Lt 4 W] A, L1401 Jial lir4 L1 L 1.4 L 1l a1 J N AL Ll 1111 I NN TEwl
74 76 78 [=]¢] 82 84 86 .88 Q0 ae g4 86 98 1.00
ALPHA = 11.920 x/lg

1 0 IAREE RS ERER SR ERENS RAS NS REEEE GRS SN KE N TIYTYTIT I TY I IfrYY T [RENAREREN RRRRYREREEARESS ARARS REARASRAARSAREAS SRR RARAN RAREE RRERS

(8]
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74 .16 .78 .8C .82 .84 86 .88 .90 .32 .94 .86 .98 1.00
ALPHA = 9.930 x/ 'B
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(RA2010)

OA310A (ARC587-1-11)

- 0vifGe2 ORBITER

SYMBOL  PHI BETA PARAMETRIC VALUES )
O S0 000 030 - MACH 600 QPSF) 600 000
(W] 105 000 1B-ELV S 000 0B-ELV -5.000
o :ég 883 o SPDBRK S5 000 RUDDER .000
ﬁ 135 000
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ALPHA = 3.980 x/IB
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(RA2010) OA310A (ARCS587-1-11) - OV102 ORBITER
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(RA2U10) OA310A (ARCS87-1-11) - OVi02 ORBITER
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(RASCO1) OA310B (LERC 8X6) - 0Ovi02 ORBITER
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(RASCO1) OA310B (LERC 8X6) - OVi02 ORBITER
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(RASCO1)  OA310B (LERC 8X6) ~ OY102 ORBITER
BETA
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(RASBO1) OA310B (LERC B8X6) - 0OV102 ORBITER
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(RASBO1) O0A310B (LERC 8X8) - 0OV102 ORBITER
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(RASBO1) 0A310B (LERC 8XB) - OV102 ORBITER
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LELELE] LER BRI L S I LI R ] LI L LR L L}_'ll' RELERA Torory T 1 171 T 1 1 LB B L T 00
] 2f E
E E E
E of E
R - E E ‘*:f:&ﬁi:&_h_a,a___ e
Ib—b _-L_a,b-m.—b—& 5 4 O 3 Ty 3
3 - o .
E E
= -.4F =
| L1 2 ¢ 11 1.2 2 i 1.1 L 1) ll‘l: —'BF 11 L ) I I A L4 1 8 p . | L0 1 2 it 1 1 lLll:

.25 .30

.35 .40 .25

.30 .35
x/lg

.40

ryryov’m LB LS LR L

T I T7T

darcactiadana i ko daaagboaatanealagealyagy

ALPHA = 6.6885 x/ IB ALPHA = 10.647
.L*_lll| LB T it T 5 V1 LB S LELER BRI LI S BRI L*_I—I’Il LML LI
I - E E
.2F = .2F
: E E
3 E E
0: 3 0:
o“' S o - 3 a g O
o A 4 ~ [ - Q
2f 3 o
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: ; :
-— u.E 3 - uk
E E 3
-.S:II I} Lt L.t L 1t 1 1.0 1 1t ol L1 11 1.1 llll3 -06:
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L 1 L
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(RASBO1) OA310B (LERC 8X6) - 0OV102 ORBITER

SYMBoL PRI BETA PARAMETRIC VALUES
o] 98 000 & 004 MACH 1.400 Q(PSF) 1100.000
(W] 106 000 1B-ELV .000 0B-ELV .000
Ei ;ég.ggg SPDBRK 55.000 RUDDER .000
L*,_Illl TV 37 L B LER R NRJ LI S § V1o LA I B L* LA L L LB LR L LR ) T F v | TV 0 LN BN BN
E E
oF . .CF 3
g 2 e ;
Q. ] a C ]
O E b 3 O = 5 3
-.2F 2 3 -.2¢ r%
D N 3 L 4 E
-.uf : S ]
E E E E
- sf E of E
- ol I B | S A1l 1 | U S . ) S O | Sodad 1 A4 1 1 [ S -. 1 1.1 1 J_1_ 1 1 j T S . | 111 1.4 1L J | .
.25 .30 .35 .40 .25 .30 .35 .40
ALPHA = 6.895 x/IB ALPHA = 10.647 x/IB
l_*‘_ll‘ll L L LB R r1rrri i Tt LR Tlll_‘ l_* T 7 1.1 LB T 8 17T T 1 U ¥ 17w LB L AL ™
2% 3 2+ :
O£ = 0-£ 3
a d i a L 3
1S 3 0O g D 3
-.2f : -.2f ;
9 P S X A 3 e Y N— 3
A - - -
-.4E 3 -4 —
- ] - 3
-.6 ALl 1 ) LAt ) . J_1 .1 1 1 1.1 111 1 lllA: -.6 1 1 1 1 S . | 1L 12 Lt 1 A | T | . | llll-
.25 .30 .39 .40 .25 .30 .35 .40
ALPHA = 5.049 x/ 'B ALPHA = 8.777 x/ 'E

FIGURE 2B TYPICAL 0A310B PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAGE
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(RASBO1) OA310B (L%E? 8X6) - 0Ov102 ORBITER
A

SYMBOL  PHI PARAMETRIC VALUES
Q €4.900 2.035 - MACH 1.400 Q(PSF)  1100.000
g 63 300 1B-ELV .00 0B-ELV .000
o 76.700 SPDBRK 55.000 RUDDER .000
ﬁ 82 000
90 000 N

T

LRAAEAARASRAARS RARGERRRAY RARAS RALRE RREEE RERAS RARS
F?
y
FV
1
4
toaadreacdanasleoaalages e aadaaantraesdanazieaey

Trrt LIS SN0 S0 BNN (R RER Su8 20 1 T TVvr T LI B B §

4

2,
Ly =

| U T T SO W B ot ) [ B | ) 1L 11 1 1 1L 1L

n
o
W
(=]
(5
Ul
£
o

AMPHA = 13.682 x/lg

LR B TFrir1tJr1rrgyvJrrre LA S B § L S R N S S N A |

n

A SRS RRAARRARASAASASARERERARES ARANE LARRERARRE LA A
ST INUSUEREEEEUSTUSURUU USRI FURRENNSER ERNNESUSUL

o
0 G T g Y g e e 51

-.6

L4132 Ll J S I 'L b L 1 1.2 3.1 S |

.25 .30 .35 .40
ALPHA =  12.396 R/IB
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(RASBO1)

SYMBOL PH!

0 98 000
0l 106 000
< 113 000
A 120 0co

BETA
2 035

OA310B (LERC 8X6) - OV1i02 ORBITER

MACH
IB-ELV
SPDBRK

N

TV T

LI B §

T rT

LI S S

LI S S §

4

2.
L =

/

IR RARAARAARARSARARTARSAN AR RRASE RRASE RERSE RRARS

o

N |

J I B |

U T

5 S

.25

z
:

13.682

.30

x/1ig

.35

o r“l aaaaryaaakeeeefoanateatsfaaaalyastlonaadansy

LA

T 117

«rTr

T

T 11T

T r T T

T T

| N1

\

LAARE ARALS LARAL RAZAARREAS REALS RAARSARRRN AREAS RARR)

-.6

R |

P

bl o}

I T

L1

saaddeaaadeeaakennaRaaxedazaadaestkaatatiaaadsns

14 1 1

.25

ALPHA =

12.396

.30

X/IB

.35

.40

PARAMETRIC VALLES

FIGURE 2B TYPICAL OA310B PRESSURE DISTRIBUTION - FORWARD SIDE FUSELAGE

DATE

28 AUG 84
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(RASMO1) 0A310B (LERC 8X6) - OV102 ORBITER

SYMBOL PHI

63 300
79 300
85 000
90 000

pono

BETA
-2 005

4

:

T v 7 7 LA I §

L L =TT

LONLIBLER

o }
« O

A NNENESNURE SRR STET)

d

122 LARRDRARS AR ARARARASAS LARAS RAR LI SRR R0

U D T B |

I T T T |

Lttt 1.t 1 31

IS ST FSUTR ERETU TN

1.1 1

.50

.55

.60

oF
ai

ALPHA = 6.878 x/lg
L*)_llll LANL IR B LR LS T L S L L L T 31 07
3 3
~F 3
CT 3
0£ a 3,4-44_$E Lk:é
a E LA G
o 3 e 3
- of - 3
LY =~ pe
- ll: 3
S E
--S:Il!l i | L.t 1t 1 135 1 Lol L L | S llll:

ALPHA =

.50
4.958

.55
x/lB

-80

.65

n

T

PARAMETRIC VALUES

MACH 1.400
IB-ELV .000
SPDBRK 55.000

Q(PSF) 1100.000
OB-ELV .000
RUDDER .000

T 17T T T

Ty T T

TVvT7V T 117 LN B I

n

it laaeadagadscasdiuasld

RS AR RARARARARI RES S ANRAY RRASA AR RRLAN RARAS

L1 1.5 S 1

Ll 1 i Ll _t 1

L1l i1 t.1 Loded L

I
i
!

ALPHA = 10.643

.50

.55
x/IB

.60

.65

LI § T T 17

LI B B § LI B

LERSRLERI T TT TT 3

4 e

.6

LARESRRRRE AR RAREEARARAAANEAS RARRY RARAR RAARE ARRRS

) S SN I A1 L 1

Lt 1 1 1.1 1
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.50

ALPHA = 8.777
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(RASMO1)

SYMBOL
(@]

(W]
<

PHI

S8 000
106 000
120 000

BETA
-2 00S

OA310B (LERC 8XB) - 0V102 ORBITER

T T T

T

TVrrrjr1rrrorryrrro—Trrr

R RN ARAAS ARSI REARESRARSARARI SRASSUARE LARARRARAS

O |

IR |

J.l 2.1

1.5 L_3 B IO TS S W I T 1 L L 2

JESENEIEERES NN TUNER JANRN IRRNE SRS NASENNANUNES

.50

.55 .60

0)]
(&)

ALPHA = 6 878 x/lB

L’_ITI T T 1T T 1 T iy LR SRR LER BRI T 1173 LR LI

e i 3
b -
o 3
- |
- -
r 3
E 7
o 7
- -4
o 3
C 3
L 3

o£ - 3
o 3 =
g [ s
- 3
= 3
£ ) 3
9 -4
o 3
e -4
L
- 3
C 3
il U T ) ) - .} ) | Lt 1 1 | S . | I - i1 1 1

ALPHA =

50

4.956

.55

x/ g

.68

.65

PARAMETRIC VALUES

MACH 1.400

Q(PSF)

1100.000

1B-ELV 000 0B-ELV .000
SPDBRK 55 000 RUDDER .000
L} LO AL L LI L) LR LIRS L LA L) LB L300 20k 2k B LEER I IR
3 3
E 3
~F 3
« O -
:
O+ 3
3 ]
: — !
—'8: o 3
-4 ] ;
o 3
E 3
—-6.—11;‘[ ) S ) I N i S 1L 5 1 i 11 L 2 1 i

.5 .55
ALPHA =  10.643 x/lg

.60

.65

L*llllll]lllll LANN D BN §

T Lo S I |

L S e

IS AR R AR RS ARARS ARSI RARER ARERE ARAAE RARAE RASSE ARAAS

U T S W I 1 T . 1 I |

S a1 I |

.50 .55
ALFHA = 8.777 x/ g

FIGURE 2C TYPICAL OA3103 PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
DATE 28 AUG 84
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(RASMO1) O0A3103 (LERC 8X6) - 0Ovi02 ORBITER ~
BETA . .

SYMBOL PHI

0 69.300
79.300
85 000
90 000

Do

-2 001

,Lfll" Trrr

Tt T

™1 T T

T 1Ty T

.
-4
-4

2,
L =4

LARSRARREREART ARARARAARS AAAAS AARAS ARARE RALSS

-06 W RIS I R R

111 1

| B N B

JuSE KUNT1 nllll Qn saaagrxgakengateazdeny

Lo 1 L LA 3 L i1 L.

.50
ALPHA = 13 691

.55

x/ IB

~ 60 .65

LA ] LI

T vV 4 ¥

LB A LI A LB AR

n

}
i
3
3
i

IR AR RASS S ARAAN AL ARARNARSRS 10RRAAAAS RAREE LARS)

L2 1.4 AL 1)

L1l L.t

TS Y

FUERESAREE SUNERTNI

Lo 1L L4 2 1

3

.50
ALPHA = 12.395

.95

x/1g

.60

3)

PARAMETRIC VALUES

MACH 1 400 Q(PSF) 1100.000
1B-ELV .000 0B-ELV .000
SPDBRK 55 000 RUDDER .000

FIGURE 2C TYPICAL 0A3IOB“PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
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(RASMO1) 0A310B (LERC 8XB) - 0Ov102 ORBITER

SYMBOL  PHI BETA PARAMETRIC VALUES
(@] 88.000 -2 001 MACH 1.400 QtPsr) 1100.000
@] 1056 000 1B-ELV 000 0B-ELV .000
o 120 000 oPDBRK 55 000 RUDDER .000
.L*E"‘l minria L LR LR B BR) LB LR L SR I B 1 IIIIE
s 3
2f ]
ot E
OQ o 7]
- EE 4./4
“t P -
-4
—QSEUII 1.1t 1 1t 1.1 1.1 1 1 i1 11 1.0 1) llllE
50 55 60 65
ALPHA = 13 691 x/lg
L*E'III LR IR T 1.1 1 T 1T 177 LELER AL LR L IITIE -
2k E
; ;
0t ;
on- 3 //o:‘
- a? P §
: a E
" ?
_.6 I . | N . | I O . 10 L 1 Lo 11 I lllLE
.50 .B5 .60 .65
ALPHA = 12 396 x/lg -
FIGURE 2C. TYPICAL OA310B PRESSURE‘DISTRIBUTION - MID-SIDE FUSELAGE ~
DATE 28 AUG B84 PAGE
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(RASMO1) OA310B (LERC 8XB) - GV102 ORBITER

SYMBOL PHI BETA” PARAMETRIC VALUES
@) 638.300 .025 MACH 1.400 QUPSF) 1100.000
o 79 300 ~ IB-FLV .000 08-ELV .000
g ggggg SPDBRK 55.000 RUDDER .000
N l* : LB T LRI L S DR LR L L] L I I ] LELELERS : L* LB LA LI 2R IR | T rT T 17T L L R LS LB R R
3 3 E E
o 7] E 1
s 3 £ ]
.2f E 2t ] -
o : /A " 3 0 o E
C A [ = “\3 s A E
OQ. : o / : oﬂ. : N Aj
E - 3 o c——Lrl:l hd 0_‘
-.2f = -.2F .
- 4F . -4 1 -
- 3 6 1 1 1.1 - it 1.1 1.1 4 1 i1 T L X 1 : - - B : | S .| Li 1.1} | - . | S | | . ] LA 1 1 . :"

.50

5.220

x/lg

.60

ALPHA = 8.683

.65 .50 .55 .60
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LA S AN |

LB RS LI

T T LI S

v

IR R EARA A RARASARASERAZANSERED LARGNARSRARARETS RARA]

--6 1L

| T |

Lt 2 1 dot t A

LI L™ L* LR SR Ok 4 T 7 LIS RS LELEREL LB LEBLELIL LR B B
E LT 3
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3 3 3
3 E 3
- - -
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E 3
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] 3 3
3 3 A AT A BN
] a E Ae—thty
= 'S ) 3 .
3 3 -
3 3 3
3 3 3
] -.2f ]
- - - -
-4 - -
E 3 3
= 3 3
3 3 3
E E E
3 _ uE 3
- « TL -
E 3 3
3 3 3
- - -
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3 3
-4 - 8- ]

) N . C it 21 ot ti_L L i1 Lo b i L 21 1.1 L4 1 1 Lol i 1

ALPHA =

50

.035

.55
x/lg

.60

.65 .50 .55 .60 .65

ALPHA = 7.001

x/1g

FIGURE 2C TYPICAL 0A310B PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE

DATE 28 AUG 84
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(RASMO1)  O0A310B (LERC 8X6) - OV102 ORBITER
BETA

SYMBOL PHI PARAMETRIC VALUES
O S88.000 025 MACH 1 400 Q!PSF) 1100 000
0 106 000 1B-ELV 000 0B-ELV .000
< 120.000 SPDBRK 55 000 RUDDER .000

.qulIT L R L) L AL T T T LR I S LR S llrﬁ‘ L*:ll T 1 T et T T T T rroi LR LB LML IR ] l-
o 3 E =
.CF . .CF -
L 3 « 3
3 - -
= -4
0 E 5 0 E 3
< m— < o
a. - O‘J’—— \3 a o 4@
o 3 4 O 3 3
-.2F ] -.2+ 3
g ] 3 E
- 4F . - 4+ .
S ] E 3
E 3 E 3
-as:lill 1 1. 3 L1 1.1 11t ¢ .0 1.1 T . | Alll: _56:1111 T . [0S T ) i 1.1 41 1.1 .03 1111 llld
.50 .55 .60 .65 .50 .55 .60 .65
ALPHA = 5.220 x/IB ALPHA = 8.883 x/lg
L’ [. T U T LR SRS T ¢ U 1 T U T L T R S T4V 07T LR SRR SR g L* ,_! T ¢ U T 1 1 1 L Ok SO S LG SR LEBL IR B! T ¢V L T T 1T 1.1
o ] o 3
3 3 3 E
.2t 3 ct .
3 3 = 3
3 3 3 E
OE _,,__—-—-G 0.. 3
o 3 o
a. o p a. O] p
(& 3 ] 3 3
- -.2f = -.cF .
F 3 £ 3
3 3 q
E 3 ol 4
- Y4 . -4 3
E 3 3 3
_.S"jlll . | i1 1 1 L1ttt L 4.1 1 | . 1 L 1.1 --BPIIII ) . | N . | 1.1 ¢t 23 12 41 L1 2 1 10 4.1
.50 .55 .80 .65 .50 .55 .60 .65
ALPHA = .035 x/ 'B ALPHA = 7.001 x/ 'B

FIGURE 2C TYPICAL 0OA310B PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
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(RASMO1)
SYMBOL PRI

OA310B (LERC 8X6) - 0OV102 ORBITER
BETA

PARAMETRIC VALUES

o] ~ 69 300 034 MACH 1.400 Q(PSF)  1100.000
@] 79.300 1B-ELV .000 0B-ELV .000
Ei gg.ggg SPDBRK 55.000 RUDDER .000
-L*:lllr LN LR LR R LER BRI LR B L LR L R A S 1
oE E
CF 3
0 3 3
a E
&) 3 .
N: e N, RPN S
- E j \ :
- -4
3 | E
-4 ‘ 3
E 3
—-6'-[!1! 1.1 | Ny . ] J1 1.1 Tlll Ll .kt 11 3
.50 .55 .60 .65
ALPHA =  12.642 x/ B
L},_‘llr LR R T v U ¥ L300 I O LR B ) T8 VY LI B L O l+,,_|l1\ LB EE) S S T N 3 T ¢ ¢ ¥ T 7V T % L L DL Illl:
E 3 : ] 3
2.k b L e
.C: 3 .C: 4
3 E E E
0f 0+ .
a 3 E 3 3
Q ‘,,L&——il——i{ I &__ AN 3
o c‘l..r—(_\ :;— 3 - ZAN ™, .
-2k ‘LA -.2 2 o /\——£&-£5_q§
E 3 E \‘ 3
llE E ‘E N
-4+ = -.4 3 =
3 E E 3
".6"|L41 Ll Ll A1 L a1 1.1 2 1 .1 1 1 A1 1t -.6"1111 1Ll Lt ) O . L1 s 1 L1 1 | - .
.50 .55 .60 .65 .50 .55 .60 .65
ALPHA =  10.738 x/lg ALPHA =  14.802 x/lg

FIGURE 2C TYPICAL CA310B PRESSURE DISTRIBUTION - MID-SIDE FUSEL-AGE
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| (RASMO1) O0A310B (LERC 8X6) - 0OV102 ORBITER

SYMBOL PHI BETA PARAMETRIC VALUES
(@] S8.000 034 MACH 1.400 Q(PSF)  1100.000
0 106 000 IB-ELV .000 08-ELV .000
o 120 000 SPDBRK 55 000 RUDDER .000

L*_v‘rll rTIrrr7 L S I S SR R B AR M § T T 1T T Irrr T T p
f :
Rl o 1
E 3
E =
0 .
OQ' - ¢
- /V ]
".E: 1‘)// 3
E : 5
- Ut -
: ;
_-8’-1111 S . | 1. L 1 b I . Ll Lt P . j S I O B
50 .55 60 65
ALPHA =  12.642 x/lg
L*E'l" LR B 3L T30 LIS B LA R L LR I ] 1T 71T 1772] q_l’ff_( T T 1T 1T LR R ] LB SRR T rT lllr-
: 3 3 3
2f - .2F - :
0f : 0+ :
a E Al ] A 3 3
o 3 o——1 = 4 O 3 P—
—.8: 3 -.85 //0 E
3 E F o] E
- ll: 3 - h: %
: E : E
--5:1111 Joi 1 1 . | I | 1.2 1 1.1 1 8 llll: ‘—OBElLli 1.1 1 S . | . I N | | l_l_l_l‘
.50 .55 .60 .65 .50 .55 .60 .65
ALPHA =  10.738 x/IB T ALPHA = 14.802 x/lB

FIGURE 2C TYPICAL 0OA310B PRESSURE DISTRIBUTION - MID-SIDE FUSELAGE
DATE 28 AUG 84 PAGE

102



> =i >

(RASMO1 ) 0A310B (LERC 8X8) - 0Vi02 ORBITER
SYMBOL  PHI - BETA PARAMETRIC VALUES

0] 69.300 2.004 MACH 1 400 Q(PSF) 1100.000
a 79.300 IB-ELV .000 OB-ELV .000
o 85.000 SPOBRK 55 000 RUDDER