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First, second, third, fourth, and fifth coefficients
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Reference area
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Moment reference length
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Molecular speed ratfo, = V ./Mﬂ';
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I. INTRODUCTION
Nith the upcoming operatfional status of the Space Shuttle as a viable

Space Transpcrtation System, the next logfcal step fn the evolution of
United State; Manned Space Flight capabflity 1 the establ{shment of a
space operatfions capabflity. In pursuit of such a possibla goal, a con-
ceptual analysts of a Space Operatfons Center (SOC) has baen completed.
In support cf a study contract (reference 1), the on-orbit aerodynamic
characteris:ics based on free molecular flow theory have been calculated
for a proposed SOC conffguratfon shown in figure 1. That sonfiguration
consists o efght stages of buildup. The calculated free molecular flow
aerodynamfc characteristics are presented for each stage of the buildup
process tarough the anticipated operating range of angles of attack from
0° to 36U° and roll angles from -60° to +60°. The reference altitude f{s
490 kflometers, however, the data should be applicable to altitudes down
to 185 kilometers.

Calculation of the aerodynamic characteristics was accompl{shed
through the use of an orbftal aerodynamics computer program. The computa-
tion method is described with respect to the program fnput requirements
and the free molecular theory used.

Each component of the SOC configuratfon used fn the bufldup process
{s described. Detafls include the use of the component, fts size and
shape, and 1ts positfon with respect to other components for each of
the efght stages of conffguration bufldup.



I1. COMPUTATION METHOD

The analysis presented herefn was accomplished through the use
of the orbftal aerodynamics computer program described and 1{isted in
reference Z,

To tnput into the reference computer program, complex vehicles must
be broken down into many composfte parts or subshapes which are defined
as cones and cone frustums, cylinders, spheres, or flat platesthat are

circular, rectangular, or right trfangular in shape. Each composite

part is treated as a separate body, and the computer program includes

a shadowing logic, which checks for shadowing resulting from an elemental
area betng located on the back side (away from the flow) of the subshape
or from another subshape 1ying between the elemental area and the velocity
flow vector. Classtcal free molecular flow theory s utilized in the
program to calculate the free molecular flow force and moment coefficients
for orbital vehicle.

The free molecular flow regfme ifnvolves the regime of extreme rare-
factton where the molecular mean free path 1s many times that of the
characteristic dimensfon of the body, which {s assumed to be immersed in
a gas flow of infintte extent. A basic assumptfon of free molecular flow
theory fnvolves molecules which fmpact the body surfaces and are reemitted
and travel large distances before collfding with other molecules. As a
result, one can neglect, as far as effects on the body ftself, the effect
of the reemitted particles on the incident stream. Therefore, the
fncident flow 1s totally undisturbed by the presence of the body. No

shock waves are expected to form fn the vicinity of the L.dy and any



boundary layer will be very diffuse and have no effect on the flow which
1s Incfdent on the body.

To calculate flux of momentum or energy fncfdent on the body surface,
it is assumed that the approaching gas is in local Maxwellian equili-
brium. The tangential and normal momentum accommodation coefficients
characterize the transfer of energy and momentum during the particle-body
colltstons, and for the fully accommodated diffuse particle reflection
uttltzed 1n this report, the accommodation coefficfents are assumed to
be unfty. It {s further assumed that the body 1s at a uniform temperature
equal to 0.253 incident molecule temperature, The general equation for the
total force component in a particular direction of an elemental area based
upon the physical assumptions of kinetfc energy and free molecular flow

fs then:

%% = I!l!EF- ["T(ek +nt) + (2 - on)yE] IE(I + erf ¢S) + ;LE' e-,zsj

(2-4) L [T
"—z‘gzll(l +erfyS)+ f;—,/;g[}s’i(H erf vy S) +%z-e'72ﬂ

where
= 2
A r 249.91 m

|
|

RE
Tw/T_, = 0.253

S =4.8
ot-l.O
o =1.0
n

k, 2, t = direction cosines between the subsurface X, Y, and Z axes and
the desired force direction



€, Yo n = direction cosines between subsurface X, Y, and Z axes and mass
velocity vector

erf y5 = the error functfon of S

From the %ﬁ relationship, the normal and axfal force coefficients for
each body tn each of the component directions {s found by integrating
over the survace of the body. Resultant drag forces are then computed by

cn 2 CA ces o + cN sin a cos ¢ - f( sin a sin ».

The reference computer program obtafns the sowment coeviicients afier
the force cnefficient components have been determined. The method consists
of determining the moment contribution of each elemental area about the
origin of the <omposite axis system util{zed for surface input to the
program. That moment contribution is the product of the force coefficient
components and the distance of that element frowm the origin divided by
the reference length. The reference length is defined as twice the input
reference radius, from which the reference area is determined. The
aerodynamic body axis system utilized in the program is fllustrated in
figure 2.

Input of the SOC configuration intc the computer program was
accompl shed through the use of 119 subsurfaces. An example of the
typfcal subsurface input required to define a vehicle component f{s
11lustrated tn figure 3 for a habitation mod' "e. Figure 4 {llustrates

the input required to define the various types of allowable subsurfaces.



IIl. CONFIGURATION DESCRIPTION

The proposed reference configuratfon for a Space Operations Center
1s shown {n figure 1 and consists of efght stages of bufldup. Each stage
fs to be carrfed into orbit by the Space Shuttle Orbiter depicted
in figure 1; however, the orbiter does not constitute a part of the
reference configuration. The configuration modules are launched and
assembled as stage. o7 buildup fn the order as described below.
Service Module 1 - The service mcdule provides electrical power, guidanc:,

attitude control, navigation, communications, and an afrlock and

pressurfzed passageway to interconnect all =~dules of the total configuratien.
Four peripheral berthing ports and two end docking ports are provided, as
f1lustrated in figure 5. A large solar array is mounted on a boom to one
side of the module., The boom is configured to not rotate in pitch and
contafns a two-axis gimbal at the outboard end to provide for pointing

the solfar array toward the sun. Also mounted on the boom are radiator

panels, omni-directional antennas, a steerable disk antenna, ana reaction

contrcl thrusters.
Service Module 2 - A second service module, identical to the first

service module, 1s docked to service module 1 to form a basically symmetri-
cal conffguration as shown in figure 1. The docked service modules comprise
stage two of the bufldup process.

Habitation Module 1 - The habitatfon module consists of a cylinder with a

contcal frustum on each end. As fllustrated {n figure 6, the module
1s 11.735 meters long and 4.267 maters {n diameter. This habitatfon
module {s attached to the top berthing port of service module 1 and



providas 1iving accommodatfons awd health maintenance facflfties. Such
assembly comprises stage three of the bufldup.
Habftatfor Module 2 - Stage four of the bufldup process consists of

attachment of a second habfratfon module to the top berthing port of
service module 2. That habitation module is {dentical in external geometry
to nabitatfon module 1.

Logistics Module and Transfer Tunnel - The logistics module of figure 7

and the transfer tunnel of figure 8 are launched togeither and constftute
stage five of the buildup process. The logistics module is attached to
the side berthing port of service module 1 on the solar array side.

The transfer tunnel 1s attached as an fnterconnect between the tops of the
two habitation wodules. A docking port s included at each end of the
tunnel as backups to the primary docking ports at each end of the service
wodule combfnation.

KM5/Control Module and Stage Assembly System - The RMS/control module

is mounted, as shown in figure 1, on the +Y side berthing port of service
module 2. That posftion provides fmproved vistbility of construction
nperations and fmproved reach to the far side of the construction module

and stage assumoly system. Its external geometry fs shown in figure 9.

Also shown in figure 1 {s the stage assembly system, which is located on

the berthing port directly beneath the habitatfon module 1 on service
module 1. The system is comprised of the structure attached to the berthing
post and the planetary probe stages illustrated in figure 10. The open
truss structure was not simulated in this study. This ascembly operation

results in stage six of the bufldup process.



Constructfon Module - Stage seven of the butldup process comsists of

attachment of the construct{on module {llustrated fn figure 11. The
module consfsts of a handitng fixture and a beam buflder attached to the
docking port at the end of service module 2. Nere again, the open truss
structure depfeted tn figure 11 was not stmulated tn this study.

CTv - Installation of the orbital transfer vehiele (OTV) to the SOC fs
the etghth and final stage of the configuration buildup process. The
OTY, {llustrated fn figure 12, i{s located on the berthing port diiectly
beneath the habitatfon module 2 on service module 2.

For the purpose of this analysis, tire SOC components are posftfoned
as represented tn figure 1. Each component was defined i{n the previously
described computer program by cones and comne frustums, cylinder, spheres,
and flat plates of circular, rectangular, and right-trfanguliar shapes.

IV. RESULTS

In the planned operatfonai mode, the SOC will be stabflized to
rotate {n pttch about the Y, or booms, ax{s. For that reason, the
aerodynamic characteristics are calculated at angles of attack fram 0°
to 360° and at roll angles of -60° to 60°. Since the first stage of
butldup 1{s the service module 1 and results {n an snsymmetrical configura-
tion, the aerodynamic characteri.tics for that stage are calculated for
roll angles of 0° to 360°.

The resultant aerodynamic characteristics are presented {in tables I
through YIII and represent each of the efght stages of configuration
butidup, as previously described. Table IX shows the aerodynamic charac-

ey



teristics of the solar panels alone. These data are required to correct
the data of tables I through VIII for the requirement that the solar
panels do not rotate fn pttch with the basfc SOC configuratfon and remain
orfented toward the sun. The moment reference center is defined as
X, ¥, 21 =0, 0, 0 and corresponds to the docking interface on service
module 1, as fllustrated in figure 1.

Since drag 1s of primary fmportance in determining orbftal decay,
ftgure 3 precents plots of the drag coefficient as a function of
angle of attack with roll angle at 0°. The plot represents the total
SOC configuratton, bufldup stage eight, as shown in figure 1.
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250 .0 -1,33%1 -4,0993 =0,.0001 4,2et4 2.350%2 5.1856 -9.7834

260 ,0 -1, 7050 -4, 3751 -0,0001 84,3310 2.%a%2 1.6907 =~jp.eva30
i = @ U i e GG e by IR D - 3 4000 - —gDhE IR T v 0 P -
] 280 .0 ¢.7038 -4,3718 -0,0001 8, 8278 2,638% «1,6890 <10,6821
- - - P00 - 1,3ANL - 40310 - ~0,0081 - 8,233 2. 8708 <2 1RG5 ——=BFHLR -

9o, 0 18168 .3 G497 V,0006 3,43491 2.C019 ~h, 50089 3,420
—_ - ~—~1%0;_0-~ - deided - ad 841 - =0,0002 - $599508— 1. 4395 =l W3S b T o —
; 320,0 2.1881 <2.1228  =0,0001 3,0407 1,4178  -3,9958  ~4,9655 .
= 330,00 -2, 0263 - =1, 4188 ~0,0842 R 45T P BRBH N SDEP e3PPI —

3au.n 1.645% -y,/88Y 00,0000 f.0199 v,00%4 -5,07224 »1.7543
- 350,00  —i.13e8 . -6l dfed 94,0003 1.1748 - 90,3006 =2,0b95 a3 489} — - —

360,0 0,937% “0,0003 0,0003 00,9375 0.1001 -1,4728 0.0000
L L - e e e 1




AREF = 2499 »

ALPHA

0.9
10.u
20,0
30.0
ao
50,0
60,0

70,0 _

80, 0
9u,.0
100,0
110.0 .
120,0
130,06
140,0
150.0
10,0
17¢.9
180,0

190.0 _

206,00
210,90
220,90
2300
f4u
250,06
Phiv N
270.u
2800
2900
00, u
3iL,u
320,0
330,0
L4600
50,0
360,0

2

Ca
v,.937%
l1.130%
1.6386
2.0097
o InTR
c.10b8
1.8132
1.3191
o 0953

cd, 00U
-u,.6970
«}_3128
-1,7944
-2,1013%
-2,170%
-2.0022
-l.A34N
=1.122%
-0,9229
=1.1345
=l.r34k
=2,u042
-2,173%
-2.1024
-1,804k
=i, 31493
- .6957
e NI
y,69%%
1.30%0
Le7970
2,0930
2.16217
1,.99%0
1.02°3
l.1264
06,9375

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWAR FLOW

b} ROLL ANGLE = 10°

Lgr * 17.837 m
MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0,0

S

CXUYIITR S
- w3211
U, 7771
14348514
calv?
2.7975
3.44a69
3.94as3
4,2b0k4
u,3145
4,2762
3.940t
$.1315
e 1959
2.0836
1.3833
W 7762
u.3260
-U.00013
C =0, 3258
=0, 1743
el 3kbuLS
-2,819
_=2.1911
e3 ., aun
-3.9451
~d.2hel
~4. 3708
-4, 264b
«3,915%
-45.,4146
«2,77b0
-2,0704
-1,373%4
-0,76093
U, 3237
-0,0003%

4

V. 0003%
=L, 0354
-0,1037
w2040
“0,3156
wy 4354
-u,%437
-0,6289
-0 .bR31
-U.,b989
-6.6839
o0 6265
-1, 54802
~(G,43438
~0,3195
-0_.2002
-,1035
-Q,0347
-0,0003
2.03a9

{3 RER 1Y

U RUUY

0.3160

v.4334

U,94u0

Vet /l™

G,.6ROY

0.b98H

v, 6810

u,6250

0.9383%

VelSlb

G,3139

G,P0np

o otost

U, 85¢

0,0003

ALTITUDE = 490 km

12

cD cl cn cl
0.9375 v.luul -1.47¢28 0. 00y0
13189 — =u U297 . adytddd- - —Gyoli4d — ——-
1,8076 -0, 35168 «3,3153 1.7052
2,8800— =9, 0590 A, oRE8 - 3 3208 —  ———
s.01va -1.Ub63 4,738 qa,6111
3.9284 —- =] ,URS- U blbY - —B,5580  — - — ——
3.9261 -1.,9112 -3,9329 8,1705
4.2047 . «2.2432 a3 2618 . 9 8682 — ——
a.37172 ¢ 4RU2 -1.2b14 10,3034
G U298 . =l D8BT .  Y i S0 — ——
4,3871 ~2.92703 2.0669 10,3021
48,1978 =2 4067 3 097 Q9 ASHR _
$.90677 -2.1385 4,9508 B.1564
5,517 - =), l863 -S5.1208 H+9598 - —— - -
3.G1e8 «l1.57082 55,1077 4,.8129
2.0328 . +0.%b20 __A,S511A .3 M13 .
1.004n -t,5092 5.43%0 1.7063
1.16493 ~Ua.£2991 . .. . 2.ub632 Ueb94b
0,9229 -0,1001 1.4732 0,0000
1.3200. . G UJAA . 2.0242 _=0,6945 _
1.80¢9 U ,3n4P 5.5%162 =1,7057
C.a3co. . U.bABY..  4.2B4l a3 oiBud — e
3.0181 1.059s q,.7389 -8,811¢
3.9146 . 1.993S a4 6111 __~6,5877 .
3. 904k 1.9004 $5.9534 8,169k
a,enna Z.l0)6 ¢.Tboe =9,4649
L, 5110 2.471°2 1.0827 ~=1u.2986
b 4356 P T ET § myedlly =10,5870
4,5731 2.57¢21 «2,065% <=10,3003
4,11¢9 2.4080 -3,4949 =9,4473
3,.r91A ¢.14d4S -4 ,HH89 -8 ,19¢R
3.4979 1o 90k eBgliia  =b,%484 - - ——— -
3.0023 1.383S -9,10865 -4,8098
P.u21% "B TYH -4, 9180 -3 _ 1394
1,7847 v.9916 -4.4354 -1,705%
1.164%7 Ue3Ul3.  =gebbib LTS
0,93/5% v.lo0t -1.,4728 0,0000

ORIGINAL PAGE (S
OF POOR QUALITY



U'\n\_ .tt"L PAGE is
TABLE 1 - SPACE OPERATIONS CENTER FIRST STAGE BUI'.DUP OF POOR QUALITY
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMUDATED,
BIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

¢) ROLL ANGLE = 20°
Mgy = 249.91 w? Lggp = 17.837 ® ALTITUDE = 490 im

MOMENT REFERENCE CENTER AT X, ¥, 2=0,0,0

ALPHA Cy Oy Cy ¢ Co c, c,
0,0 0,9%49 «0,0002 0,0003 €.,9349 00,1000 -1.4730 0,0000
0 — 13— — e Al VT3 455 —
20,0 1.5825  0,7259  ~0,196: ;7.33 -0,2908  -3.1234 1.5809
————-38,0-—1,9395— ; v b= ob s .
90,0 2.0869 1.9220 -0,9967 22,8907 -0,9784 -4 ,35859 4,4089
e By 020 - Ay B2 frepgriydi ¢ S ———-
- 60,0 1.7456 33,3839  -1,0310 3. 7eMERS. 566  -3.4591  7.4656 ‘
—_— e 7800 1.2238 34808 _af 1818
80_0 V,.6697 3.9400 -1.2922 4.1976 -2.2832 -0,8293 9.4046
S0 bl b Uy 02— by B — 2o b0 53— Sreet
. 1000  a0,6706  3,9437 “1,292%  4,2014 T =P, 3680  2.3498  9.4035
S Y W S SPVE PENSE ST TV W Ly - P S IP T VM UF PP VI WP Y PR WP P S
120,0 -1.7317 $.1684 «1,0251 3,74719 -] ,.9758 4.,6903 7.4519

30— 23y I 3 580 by ddd B3 e iy 8523y ides — Sy —
140.0  =2,0896  1.9204  =9;5980  2,8970 =1,2799  5,0550  4.4105
IR ,
160,0 =1.5804 v, 7272 -0,1963 1,7418 =-0,55¢t5 3.3492 1.98186
17000 al 3003 U, 3365 e0.0667 1 3393—oal 2883 — 23,0199 06563
s 180,0 <0,9229 =-0,0004 =-0,0003  0,9229 <+0,1001  1.4732  0.0000
L 3180.8 . e} 1068 o0 3088 0,0661 1. 1ARE 0 0668 1 G806 =0, 6550
200,0 ~1.5775 -0.,7226 0,1953 1.7378 0,2828 5.1239 -1,5805
RS R—brd—hrb— —dr 612040 B2
220,0  -2.0903  «1,9243  0,3973  2,8948  0,9711  4.3582 -4,4073
A 338,0  22.0187 ~2.8732  8.8191 3. 36K L 43608 — 4.1748  -5.8062

240,0 -1.7301 -3,1557 1,0203 3.7353 1.7435 S.4b611 -7,4621
250,0 -1.2661 «3,6304 1.1840 4,0193 2.,u584 22,3003 -8,6395
260,0 -0,6676 -35,9202 1.2836 4,1760 2.c700 0.8521 -9,3967

2100 . =0,0003.. _=4,0118 13139 44,2192 - 24,3132 ..a0,7743 =9,6534
280,0 0.6656 «3,9140 1.20820 4,169% 2.3632 -2.3459 -9,3987

2900  1.,2543  a3.8976 . 3.3731  3.9827 3 215K 3 6804  ~5.6167
500,0 1.7227 «3.1419 1.0162 3,7192 1.9717 -4 ,6090 -7,4443

—_ . 310,00  2,0065 a2,5583 . - 0.8149% . 3_.34b0 . },0555 =L 1263 — =G N8I —
320,0 2.,081¢6 «]1,9155 0,5939 2.8822 1.285%4 «5,09538 -4,40069

—_— . ..330.0 3. 92482 e} . 27%8 0 . X/A8 2. 3303 0 9050 A 4311 2 8322
340,0 1.9668  -u,7188 0.1942 1.7260 v.9581 -5.3488  -1,.580U6

—— . - 350,0_ . 1,101S. =0,307S_  _0,066S_ . 1,338 _  0,2900  «2.015)  au bS8 —— —— —
360,0 0,9349 -0,0002 0,0003 0,9349 g.1000 -1.4730 00,0000

e - e | bkt




TABLE I - SPACE OPERMATIONS CENTER FIRST STAGE BUIL{®
AERQDYNAMIC CHARACTERISTICS BASED UPON FULLY ACCONMODAT.D,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

d) ROLL ANGLE = 30°

LR o d
e e
AN g - 4

ORIGINAL P |
OF POOR QUALITY

Aogy = 249.91 w’

=17.837 m

ALTITUDE = 490 im

Lrer

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

AP Gy O ¢ & C ¢, ¢,
0,0 C.93s9 U,0001 0,0008 0,9339 0,899 “l.47%0 0.,0000
10,0 -l 0634 . 0,283S .=0,G094u . LobS80 2l UBY9  —w)  lV8 —— 98940 - -
20,0 1.4930 V.85 =0,2704 1.6807  «0,2283 -2,85%2 1.3930
3050 - -1 A152. — 14,1294 . .a0,5225 B s | 2 e o |+ ) SEDEEE W 7.7t R
40,0 1.9594 1.6852 ~0.8195 2.70¢24 -0.b432 ~5.,8783 3,8042
_- 50,0  -1,8973 2+e541  =4,1285 - 3,141 el li96 af 6403 5, 3500
60,0 1.6399 2.7764¢ -1.,41¢25 3.511% ~1,51860 -2,9303 6.4029 .
————ee—es = 0.0 1.1928 . 3,175 _+3.6308 ~-3,1584 . a3} I813 .3 3lba IvA4032
40,0 V.k248 5.4215 ~1.7649 3.89%6 -1.9747 -u,452% 8.048%
- - 80,0 =U,00ub- . . 3,4619 al 7847 3,8808- @, ,U8CH - L gVl — —BudSBY -
100,0 -0.6269 3,8322 -1.770% j.9078 -2,05648 2,5027 8,0476
30,0 Al 1840 3,1687 - 21,6259 - 3, 3438 3 9320 3 J0S4— 7 3835
1200 ~1.0278 e 7710 -1,6093 53,5024 ~1.72b62 4.,9h09 6,3908
13u,0 ~l.492} £e@533 =lq.1274 3.1429— =l 4409 - 4,94%4 9, 1S40~
140,0 -1.9613 1.6905 -0,8213 2.7078 -1.1307 q,83497 33,8057
e —— 1800 . L AR159 . 11329 . =0,5225 - 221938 «0,8018  —4.,2022 __2.8§022
160,0 «1.499p U.65%00 «0,272% 1.6419 «0,5%0%d 3.1059 1.393¢
- 170_4Q 21,0677 (L .2858 -0,0443 11027 ~u,22¢1. 1,963 . _Y,5983 .
180,0 =0,9229 -0.0004 -0.0003 0,9229 -0,10u1 1.4732 00,0000
e 1900 =1.0686. «0.2826  0,0930 . 1.0990.__ 0,058 .3 8201 a0 S978
2un 0 ~1,44914a -v.6443 N.,2toe 1.0385 v,2a421 2.09%%4a «1.39 24
e R —=ly 8178 - =] 1342 Vo920 - 2 100 US4 ~ - $,5983. =g 4995 ~ —
220,0 -1,9619 ~1.6867 0,82v¢ 2,705% 0,8369 3.87%8 «-3,8017
—— - 3300 . a1l RB84 _ »2.2433.. . 1,3203 . 33318 .1 1A0S . _ 3 6AiN . ~§ 3840
240,¢ ~1.h201 “C 1504 1,395y 3,4773% 1.9064 2.9332 ~6.3976
250, ¢ =1,1820 “3.1499 1.6134 3.72¢60 t.7749e 1.6209 -7.3913
260,0 “h 6212 ~5.391% 1,749} 5.8b05 1.96%4 (TR F AN ~8.0391
— CH0 - 20,0004 <3,4585 i.7807 3,685 debddd 10409 ~8,2504-- —
280,0 0.6108 «3,3884 1.7444 5.8563 2.Va6¢6 -2,494q ~8,0809
290,86 1.1t690 3,107 1,596% 3,686p7- 1.9P286- <3,69645 =73, 3¥6¢+ - —-
00,0 1.~097 -2,.1256 L, sednA 3.,4n0p 1.72¢3 -4,5949 ~6,.3810
310,90 1eb71% =2,2284 1,113%¢ 31115 1,4506  —4,949F- =5,146% — ——— —
320,0 1,9423 -1,6694 0,8103% 2.6776 1.,1328 -4 5272 ~3,8014
130,0 1.8050 =1,12d1 “,5147 2,178 D 8008 -4 .20t -, 4993 - ——
40,0 1.AM7% -l ,bhU2% 0,2694% 1.6349 b.20l6 -5.1644 *1.59¢4
350,40 1.0990 0,819 U095 1,0%34 V726 -] ,He593% ~dshEr - -
360,0 0.9339 -0,0001 0,0003 ¢,9339 0,.0999 -1.,a8730 0,0000

14



TABLE I - SPACE OPEMTIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

e) ROLL ANGLE = 40° gR'G'NAL PAGE IS
Aggr = 249.91 nl Lgp = 17837 m ALTITUDE = 490 kn F POOR QUALITY
MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, 0
ALPHA Ca Cx Cy ) Co Cn ¢y,
0.0 60,9339 -).000) 0.,0003 0.9339 0.,0999 -l.4730 0.0000
10,0 _1.018% Q2511 TS FORY STV S

LT TR
LU
Iﬁf s

20,0 1,3812 9,58
— 38,0 1 pS2% K
40,0 1.7760  1,3823  =0,9540

e S0,0. 1,756 1,8323 £}, 3094

00,0 1.4767 - 2sdSe0 % #1,6568
B 4 >
v 1! n N = e -
80,0 0.5632 2.7¢84a -2.,0816

AT 0,197 La.5238 1.1620
2.4353 =-0,07594 -3.3226 3. 0642
a3 U609 BolBbl

1.ATE «2.3028  5,1642
> Y- s ‘..‘
3.4786 -1.5871% 0,110t 66,3925

90,0 20,0005 _ 2,7913 32,0564 3 4600 al 0387 . 1,208 65308

100,0 »0,5650 - 2,7772 20899

el.6801  2.4928 6,392

1380 1 . 0685 __..2.5662 _ &3 883N 3
120,0 «1.4731 2.2539  =1,6382 3,1838 -1.4114 6.2694 5.0944a
— 1300 21,7298 18531 -.=}.3228_ .. .2,8508-— =}, 988 4,587 4. 4375—

140,00 -l ,7907 1.3953 -8,%647

___‘____w.Lsn,n___.x.‘szs____a.snxL___...b;s4."__s,ssns___-n,slnt____svasza____a.nsas
160,0 «l,3904 0,.5529 -0,3247
—— . 110,00 =1.0155  0,2520 _=0,1155 _ .
180,0 «0,9229 «0,0008 =0,0003

200,0 -1,3778 -U,.5462 00,3205

2.,4573 «0,9430 48,8301 3.0652

1.5232 -0,44a09 2.8911 1.1627
10465 =0.2502 11936 0.5254

0.9229 <«0,1001 1.4732 0.0000

1.5083 0,191% 2.9C43 =l.1611

—_— 2300 =l ebU4 (.9394 — (.6139 1 NS} — 040D JeIdi]——mde Il
L 2.4487 0,669 3.3211 ~3,0608

220,90 -1,7860 el 3088 §.9602

. 230 .8 -1.7123 _ a1.8330 1.30aA 2.818% 0 9459 $.0648. o4 1218
246,0 -1.4627 -2,2341 1.6176 5.1139 1.2075 2.3800 «5,097¢2
25t ,v -1,06951 -2,5483 1.8658 3.3256 1,4252 1.3653 -5.8789
260,0 “0.5591) -2,71335 2,0191 J. 4448 1.9703 0.1185 -6,.3815

210,00 _=0.00U8 e2,BI8 .2, 0529 3,4553 1,530 — =1 2004 a6 S4lb —

280.0 0,5584 -2, 7442 2,0209

J. 0404 1,653% -2.4839 -6,3818

— . 290,080 .. 3,0573. _=3.5309 _ 1.88534_ _3,3031 —— 1.,5607  ~3.5300  ~5,8620

300,0 1.4567 2,220 %1 1.6122

e 310,03 3340 ml B30 - 143038

320.0 1.7723 -1,3779 0.9%0%

3.1006 {,4684 -t . 2641 -5, 0Rb3
28164 — 1 iS . ety IS ey b PE— e e
2.,a208 0.9839 4,826 =3,060S

. 3300 3,550 a0 8363 —0.83103 1 8880 0.6A35  -3.8302 —~2,0388 .

340,0 1.3810 =0,5471 0.321°
e e 3500 L QU8 . U 2496 . - 0,1344
360,90 0.9339 =0,0001 0,0003

1.5116 0.4086 =2.8898  =1,1611
BT VU W.1-VV SRS T 1- 1'% USRI ¥ 1 S —
0,9339 0.0999  .1,4730 0.0000

15



ORIGINAL PAAT 1S

TABLE T - SPACE QPERATIONS CENTER FIRST STAGE BUILDUP

P00 UALITY AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
OF RQ DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW
2 f) ROLL ANGLE = 50°
Apgrp = 249.91 m Lpgr * 17.837 m ALTITUDE 490 km

MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0

ALPHA CA CN CY CD Cm Cn C!.
4,0 U.9415  «0,p001 0.0002 0,9415 0,1000 =1,472% 0.0000
30,0 uhadl. VedldS . wlUeldl- O UG - —a V0D } AVl B
20,0 1.2359 0.,8383 -0, 3428 1.347% -g.1820 *Q2,14068 0.9109
30,0 ~1:4797 9.7301% “0,6477 - 47564 — =6 3032 =2 596 45394 - -
40,6 1.5637 10601 ~1.,0006 ¢.1285  -0,4965 -2,7126 2.2718
50,0 144939 1.3830  ~1,35e2 R e e T Lk » R SISV ¥ -,
60,0 1,2818 1,6893 ~1,6911 2.7031 -0,895¢6 ~1,8388 3.7190
0.0, 0.9311 . 31.918%5..  «},9455 . 2817 —al U538 ~0,9500 - 4,2690
80,0 U 4R%A 2.0561 ~2.0974 2.49c81 ~1.16%¢6 0.1161 4.,6271
90,0 . =0,00ub 2,015} *2.1e03 - 2,9581 — 2|, Q007 41,2235 4IBHA— e
100,0 -0,8839 2.0565 ~2.0994 2.9696 =1.,2243 2,299 4.6173
- 4340,0 =0,8296 -1.9201.. 11,9501 R D S B S L& | IV V& S
120,0 -1.2855 1,6952 ~1.7007 2.7147 -1.0671 s.7822 3,714}
130,0 =1.,5158 1.4054 ~1,381¢0 Q4708 — =P W83 - - 4.0223 - By yded—— —
130,0 =-1.5740 1.0671 ~1.,0095 2.1437 -0,7352 3.8613 2.2721
150,80 -. =1, 4798 0,735%3 . «0,6538 HT6B3 =y 583 33380 .- .4 5400 .
1600 -1,25984 V4440 ~U.3504 1.3719 -0,3688 2.5352 v.9114a
17y.0 “U,.9530 0.2138 «9,3269 G979 ——ey 2243 1,643 g, 448} .- —
180,0  -0,9229 -0,0004 =~0,0003 0.9229 -0,1001 1.,4732 0,0000
--390,8 . 23,0501 “0,2120. . 0,1269 00,9762 — 4 N2LB 1 8006~ -<f, 4837
200,0 =-1,2408 -0,4371 V.3443 1.3520 U, 1363 2.1476  «0.,9099
218,60 ~t. 4704 =0.7315 d.0510 1,7630--- 9,d97t— -@;9965  =t;5393 ——
220,0 -1,5689 ~1.,0617 1.0040 22,1349 0.4599 2, 7117 “2.2676
230,00 .=} 4884  _a} . 3404. 13492 . 2,43R0—— 4, 0938 2,453 s, 0108
240,0 -1,2692 -~1.6672 1.,6656 2.,b652 v, 8R87 1.8456  «3,7113
250,0 ~u,9]198 -1.895] 1.91/8 2,8397 t.haes U 9582 =4,2624
260,0 ~U.,481p =2.0327 2.0h86 2,934 1.1508 =0,1071 ~4,0164
210,90 “V.00US  =2.0601 2.0976 2,931u 1.2089 «1.,2172  =~4,7237
280,0 0.4803 -2,033u 2.0688 2.9310 1.2238 «2,2977 ~4,6135
290,0 0.9193  <1.8932 L9169 2,83717 31,1684 . a3 425} . 8,384 . .
300,0 1.0717  =1,673? 1.6749 2.6781 1.URI3 =85, 7714  =3,7065
3100 l.4906  =1.37499 1.3513 2,430% — 0 Y110 «d4,0l43 =3 ,0803 o .
320,0 1,5603  «1,0551 0,9968 2.12¢0 V.7368  =3,8%2 =2,266)
330.0 1.8778 . U735 0.6510 1,764 . 0,5Q83 . «3,3352 a4, 5334 .. .
40,0 l.2514 -,4402 0,3464 1,36 5% 0,8711 ~2.5369 “0,9101
150.0 A .99499 -u.2132 v,1293 00,9824 .. 0.2232 .. o1,643) . @0 437 . __
360,09 06,9415  -0,0001 0.0002 0.9415 U,1000 -1,.4725 0.0000



ORIGINA!. rasr i
N -— 2

O: [ A e s
e T TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON
2 g) ROLL ANGLE = 60°

Apgp = 249.91 m Lpge = 17.83%m ALTITUDE = 490 Im

MOMENT REFERENCE CENTER AT X, ¥, 2= 0,0, 0 ,

ALPHA Ca O Cy ¢y Cy ¢, ¢,

0.0 v.9410 -0,0002 0,0002 0,9410 0.1000 -1.,4726 0.0000
e300 U 3883 423 — v 906d '
20,0  1,07i1  6,3288  =0,3354  {i18.%

S6,0857 -1,7458  0,0642

300 4, .

40,0 1.3063 0,7336 =0,9434 1.7616 -0,5204 -2,0732 1.5129
R L L T BT O e vt TSP L W €7 ¢ S o8

60.0  1,0568 . §,4355. eLiSTI2 21982 =0.3621  -1.31%  2,4019 3
_— 70,0 0,758 ’:i.zm #1.2880 2 31321 =0.5886 a8 6088 3,138

80,0 00,3927 1,3542 -1.91457 2.3688 «0,7587 0.2390 2.9548

80,0 . =0,0004 — 1,3646 #}, 9372 _ - 2,3599 a0 l8%4 — 30l F4I— —
100,0 -0,.3865 1.3060 »4,9037 I,SSS!L -=0,5017 1,9356 22,9433 ;
110.0 - 0. 3586 __M_#Mm_m&—_amu___-—
120,0 *1.0h35 1.1435 -1.5871 2.21712 «0,.7297 3.1094 c.3000
— e 1300 2528 (9542 —ale28li- . Bellbb—m0, 39— 5,219% by STl
140,0 ' ~=1,3274 0.7837  «0,9613 3,7909  -0,.5293 3,1473 1.5127
; 50,8 - ui 2656 B.8263 _ «0.6312 3. 5008 __a0. 4089 __3.7353 1. 0588
160,0 -1,1079 0.332¢2 -0,3486 1,2011 «0.c947 2.1305 0.6646
120,0 _ 20,8813 _ 0,1738 _=0,1358  0,9093 _ 20,1921 . 1 4689 0 3603
180,0 =0,9229 «0.,0004 =0,0003 0.9229 «0,1001 1.4732 0.0000
S 100 0 0. 8745 04714 0.1323 0.8860 - 0_002% +.3208 03604

00,0 -1,0871  -0,326] 0.3394 1.1778 0.,u818 1,7476  «0,6636
E 220,0 =1,2906 <9,7255 90,9350 1. 7454 0,3128 2,0772  =1,5097
240,0  -1.0390  =1,1177 1.5419 2,1598 v,3732 1.3277 -2,3959
250,0  ~vu,743%  =},2516 1.7530 2,2696 0.6758 0.6166  =2,7332
260,0  =0,3854 =1,32748 1,8688 2.3143 v,/48%5  -0.2223 -2,94/8

SESSENNSY 10 SEPYTEPY.Y. ST SE |- S E SHI S Y. 'V'SS- S £74 SN PYY S ST ST W YT
260,0  0,3857 ~1,3310  1,37e6  2,3226  0.8019 ~1,9369 -2.9308
300,00 —— 0, FATE e 25— 4 FO4G - - B AT — G AR =P 6330 =P TR
300,0 1.0470 -1,1°47 1.5573 2.1785 0.,/7283% -3.1024 -2.3947
e Byt r 2 30— el S 4 ——d @il RS 03B R e e ——— -
| 320,0 1.3056  =0,7306 0,942 1,7598  0.9282 =3,1402 «1,5100
e B3O 0 452480 a0 5TA  — 0,6205 - 14788 0, 4100 —~2, 73471 0570—
340,0 1,0896 -0,3258 00,3398 1.1705 U,2951 -2.12175% -0.6637
PR 1O S Y B o 7S S N O L  —
360.0  0,9410 =0,0002  0,0002  0,9410  0,1000 ~-1.8726  0,0000

e e T




ORIGINAL PACE 1S

OF POOR QU

——— e e

ALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR Fi.OW

h) ROLL ANFLE = 70°

2 ALTITUDE = 490 km

L = 17837 m

Aggp = 249.91 m REF
MOMENT REFERENCE CENTER AT X, ¥, 2+ 0,0, 0

ALPHA (:A CN (:Y CD Cm Cn Cz
0,0 V.9405 -0,0003 G,000° 0.9405 v, 1001 -1.4726 0.0000
1040 UeB213 . 01340 . =U,1360 . 0.B446 U UI2H _ al. livl — 0.38ud
20,0 v,9182 0.2225 ~0,3119 0,.9891 =0,0361 =1.3498 0,884y
30,8 . L.0040._.. 0.3288 e0,5613 et JA00 - mB UB76 e} AR D GASY- -
40,0 1.0106 U,4405 -0.7954 1.3560 ~0,1647 -1.4320 0.868%
50.4 Ue8626 .. L,5504 ~1,0680. . . 1.,5380.  _=0,2438 . a}l. 2180 — $0844 - T e ——
60,0 0,8009 0.6491  ~1,2885 1,6112  «0,5140  «0.835% 1.2994 '
70,0 __0.5593 .. 0.7103  =1,6335_ . 1.68S54 _ 0 871K w0, 320% 3 ASQA .
80,0 U,29u1 0. 7299 -1,5332 1.7218 =y.4101 Ve.20661 1.9553
90,0 =U.0001 D.1547 21,9492 __.1,7134 _ =u 4315 . U HbU9 _ 3 . S833
100,0 «0,28063 00,7463 «1.,5245 1.7119 -0,4449 1.4383 1.59516
110,0  =0_S75S_._ 0,723 . .=1.4129 —-3.1300__ _=D,4851S 3. 9510 1 as3g
12¢.0 ~0.8123 0,6570 “1,3118 1.66b63 -(,4313 2.2/65%5 1.2969
130.0 =0.9764 V.5028 -1,0bb4 21,5571, =0 8942 L 2.4UBL 1.0929- .
140,0 =1,0548 0.452: «0,8276 1.,4073 ~0,5332 ¢.. %8 0.8677
15¢.0 =-1.0425_. 0.3399 «0.Sh4b __1,22% . el . 2847 ___2.07Bs____ Q. 6842
160,0 «,9%47 01,2267 -0,32%9 1,62h04 -0,2249 1.703% V,4440
170.0 =L B196 | U.1331 “Ua1362  _ D.B313 . = l6YB._ .. 1.2BIZ. ... 0,2248 . _______
180,0 =0,.9229 -0,0004 «0,0003 0.9229 0,008 1.4732 0.0000
190,00 __ 0. 8034 ~0_31320 0,1338 __D.B267. . =0 0157 . 1.1399 .. 26,2797 .
200,0 -0,.9390 -0,2230 0,340 1,0107 U323 1.3509 -0.4432
210,0 . =1, 0200 - 0,330 ST 1 TSN R I F - RSN MY VL X 7- WS STy 9 5 MY W WX & 1 —
220.0 -1,0166 -0.,4370 0,7932 1,3539 00,1632 1.4336 -0,8654
230.0 . 20,9692 «0.54b4 leDA4Y  _1.5049 . 0. 2376 1.,2206 . =} . 0907
240,0 =0.7RT1 ~0,6379 1,2557 1.60un V,5001 V.0445 -1,2943
250,0 «0,5598 -0,7047 1.41%7 1.66K80 U,3601 V.3321 -1,4552
2600 -0, PB24 ~0 47302 1,4708 1.,6561 v,4022 0,249 =1,95¢2
- 21040 *U,0002 «0,75u8 1.523¢2 1.6801 U H3LH.. =u.8970 - =1.5831 -
2R0.0 0,.2868 ~0,7413 1.5030 1.,6903 0,4470 ~).439) -1,5505
a%0,0 V,.5647 =0,711% 4343 1.0927 D.6498 . =] ,0418 =}, 8543 o e
300,10 U,7936 ~0.h428 1.27171 1.6265 U, 4294 =2.¢h01 =1.2940
310,0 —v,.9506 . «y,.5u9Y4 L5989 . 1,9198 - 443941 - ady3W94 e} 094 o
320,0 1,0435 00,4460 0.8158 1.3901 0.5440 22,3288 =0.8658
330,90 - 148201 -U,.3288 8,5448% FL1R78 . Ua@AR53 - w2,0758 - «0,6436 ——— - ——
340,0 0,931R ~0.,22c4 U.dliee 1,0032 V.ceus 11,6997 0,443
350,0 U.82¢6  ~U,1331 U.l357 0,040 U, 17U8 =] .2868 ay,27%6 _—
360,0 0,9405 ~0,0003 0.0002 60,9405 v,1001 =1.4726 0,0000

18



OF POOR Q TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILOUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE !F’ ECTION, FXEE MOLECWAR FLON

1) FOLL ANGLE = 80°
Ager = 249.91 me Lygy = 17.837 » ALTITUDE = 490 km

MOMENT REFERENCE CENTER AT X, Y, Z =3, 0, O

ALPHA Cy Oy Cy Cy Cy c, C,
0,0 v.9379 -0,0004 0,0060e 0.,9379 0.1001 -1.4728 0,000
B I e A T OB el Syt
20,0 0,7832  0.1%327 ~e.p762 0N Te.0063 c0.9%28  ¢.2680 o

P - 9.3206 i

——— B0 0,302 O TAD  an R4S
40,0 0,7531 0,2143 -~ 4175 0,9917 ~0,.0544 -0,84406 0.3972
e g e L e @S 20t B Ly G ‘0v3‘54-*00v653Qw-»0'ﬂ64‘—-—~————~——*
i 60,0  0.5435  8,2837  ~0.9120  {.09297 +0.12006 ~0.4038  0,82%59 B
¢ 70,0 0.3207 83025 208913 _ fNBRL a0, 1468 nind 0084 §_§124
80,0 0.1798 0.,3037 ~1.,0037 1.0566 -0,1602 0.,2199 0.5929
- w%www—-%m
| 100,0  ~0,1819 0.3060 «1,0123 1.065F & «0.18%0 0.8615  0,59%6 -
1300 a0 7048 11822 o 8244 :
120,0 -0,.5559 g,2870 00,9345 1.1161 00,2084 1.3929 v.5236
-130,0 - 92T U2 —a by 80— b Db g2 SO Srded——
140,0 <0.78448 0,2207  =0,6A31 1.0326 go 1950 1.525% 0.,3970
( 450,0  ~0.8329  0,4788 — ~0,A225 _ §,8695 . 1833 1 4886 0 3282
160,0 -0.8114 0,1349 «0,2895 0., 8680 =0,1641 1.3000 0.2646

—— - 120.0 =0 7537 0, 0949 20,1308 . 0,7675 0 1458 3 4106 Gy 0RO
180,0  -0.9229  =0,8004 <0,0003  0,9229 «0.1001  1.4732  0.0000 _
200,0 ~0.7897 -0.,132¢2 0,2799 ),8443 =-Q,009% V,9934 -U,ch4?

R Uy B0 = P —— G 4534 03By G oy DDy B ROR
’ 220,0 ~0,7589 <0,2140  C.6179  0,9968 - 0,0517  0.8459 =0, 3954

e 330,0— a0 4843 0,250 8, 7808 1,0620 0 08AT 0 6648 — 2 8620 o

40,0 -0,5370 «0,27179 v,8872 1,0670 0.1161 0.4134 ~0.5224
50,0 -0,3789 -0,3026 0,9933 1,0982 U, 1440 V,1019 -0,5684
260,0 -U,1806 -0,3029 0.9710 1,0249 0.1593 -0,199% =0.5954

e 10,0 20,0002 =U.3129  .1,0245  $,0632 __0,1763 0,546 =0.5974 B
280,0 0.1886 =0,3125 1.0284 1,0797  :0,1899 -0.8708 =0,.%962
-290.0 . 0.3845 __=0.3083 . _1.0R87 4 3273 0 .2037 1}, 31830 w0 5689
306,0 V.S544  =u,2848 0.9297 1.1129 0.2050  =1.3906  =0,3212

—_— - 3L0.0  U.6BHY  w0.2545 L0973 L UI8b  0,2050 - al,ilod— abglbdl
320,0 0.7878 <0.2192 0.6435 1,0352  0,1968 «1,5245 <0,395%

—_— 330,00  0.81S3  a0,11S9 . 0.4592 _ 0. 9478 ___ 01631 =}, 8485 0,328
340,0 0.,7870 00,1323 0,27488 0, 8413 V.1650 -1.,2947 0 ,2hub

—_— - 350,00  0,7843 00950 01320 0, 2I8l.. D 1446 _ a) ll04 - eQ.@bl0
360,0 0.9379  =(,0004 0.0002 0.9379 0,100; «1.4728 0.,0000

o e I - 19



TABLE I - SPACE OPERATIGNS CENTER FIRST STAGE BUTLDUP ORIGINAL 4.

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, OF POGR CUALDY
DIFRUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOW o
J) ROLL ANGLE = 90°
Apgp = 249.91 o Lggp = 17.837 = ALTITUDE = 490 kn
MOMENT REFERENCE CENTER AT X, ¥, 2=0,0,0
ALPHA Ca Cx & ) Cn Ch Cy,
o,u PRTE § LY ~0,0003 v,0003 0.9375 o.1001 -1,4728 0.0600
10,0 L. 90483 UL U000 .. =0.3992 8,921 U U906 =l 3580 - - =0,0359- ——
20.0 V.8691 =0,0000 =0,3133 0.9238 0.0898 <j.1961 =0,0306
30.0. 0.810a 60,0001 =0 865! - 0,9384 0., 0198 -0, 9035 < 0,0828— - — - —
40,0 L.7212 -0, 0004 -0,5999 00,9381 u,uele -0,7%99 -0.,0522
50,4 L6095 »u.,0040 00,1157 094Ul - J,U516 - 20,5157 =008 ——
60,0 0.4562 =0.0011 -0,7777 0.9016 0.0354 <-0.2636 =0.,0548 ) )
10.0. g.29178 -g.0012 0 8083 . 9.8S576 .. 0. 0220  =0.,0230 _=0.052% . _
#0,0 0.1159 -u,001% -0, >4y 0,651¢2 0,068 G,1422 -0,03%486
W 0 -U.0006 -0, LUlus -0,b470 U b4I8 .0, U000_ 0,3502  =p.0354 . ..
100,0 «0,1350 -0.0004 -0,7544 00,7664 e(,0072 0.59¢5 -0,0377
110,0.. «0_.305S e0,0002 «0,8230 . __C,B718 ___=0.0235 _ 0.8694  a0.,0547
120,80 -G .a6e? (TR -0,78695 0,912 -90.0309 1.0894 “0.0577
13u.0 -C,l170 U ulul =u,7261 90,9526 . .=y, USE8 . 1.,2154 - =0, 0879 — -
140,0 ~0.7366 V.0007 -0,6128 0,9582 «0.0678 1.4120 -0,.0529
_150,0 -0.8416 0.L003 <0, AB39 09,9708 . =0, U818 . }.S04) =0, 0483 . .
160,0 -~V RHES 0.000% -0,.3217 d.,945%0 -0,u917 1.54722 -0.03%13
170,0 ~U,91GC UotsCUl -0,1605 0,924 . =u.u98b 1.5347 . =0.,0164 [
1a0,0 =0,9229 -0,0v04 «0,0003 0,9229 -0,10C% 1.4732 0,0000
.. 1900 - -D.8%3 “0,u001 0,2:569 60,9104 . =0,0928_. 3,358A . 0.,0162 .
200,0 -U. 8710 v.hbiua C.3134 0,92%8 -0,0910 1.1955 0,0310
2iV, 0 - =U,B814]) AP Vsdbou 05380 -——mU,LBUB- 0,99352. .. Y0434 .. —— -
220,0 00,7027 «0,0003 U,5806 0,9115 =), U672 00,7659 0.,0523
.230,0 __~0.6154. . 0,u001 0.1113 £,9200. . 20,0512 0.5224. . 0,0558 .
240,80 -0,845%0 (TR 00,7450 v, 8642 -0,U3%6 u.27617 0.0550
2h0,0 ~U,30h4 U, 0001 0.8095% U,68654 -y,vecs v.0291 00,0536
260,90 “u,149R -0 o3 6.8111 0,824R -0,U1t~ =0,1991 L.0504
2lu,u “U,000b al,0l0Y V.B8689 U, 8689 HUBH0 - =Ugaibe PeUBB0 e
280,0 0.1508 ~u,00084 0,8219 0,835 0,u091 -0,b458 0.0011
290,0 v,3¥18 -f) 0009 00,8354 0,896 94,0230 - -0,AR69 - 0.0547
300,09 0, ahRR veHOu v.7960 0,9247 y,udl3 -1,09%0 0.0582
30,4 U, 6098 D01 N AYY 0,939« v.USes ~ti2tue v, 0576
320.0 u.7478 -0.,0003 v,0189 00,9706 ¢g,u683 -1,412% 0,0530
330,90 V.,8211 G001 H,48691 0,945 -6,0800 -1 .,4979 0,043
440 ,0 G RT¢A U,uttiiy 0,31590 v 4279 00907 <1 ,535498 0.0309
354,.0 U,.9049 -y, luY v.15¢E; JYine 9., v9083 -1 9832 @,91063%
360.0 0,0379 -0,0003 0.0003 00,9375 0.1001 -1,4728 0.0000

20
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ORIGINAL F

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE surLoww OF POOR QUALITY
AEFODYNAMIC CHARACTE' ISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FIEE MOLECULAR FLOW
. k) ROLL ANGLE = 100°
hogp = 249.91 W Lpgp = 17-837 n ALTITUGE = 490
MOMENT REFERENCE CENTER AT X, Y, Z =0, 0, 0
ALPHA Cy Cy ¢y - Cy c, c,
0.0 V,9375 «0.,0003 0,0003 0.,937% v, 1001 -l 4728 0,0000
e 1040 _0.789T  =£.0948 £001292 — $,1632uyliols
20,0 0.7908  $0.1330  =0.2BJ1  BMBT T 0.1636 <0.9934  e317 .
30 .8 . R Y W . TN A
40,0 U, 7614 -0,2163 -0,6233 1,0020 0,1943 -0,.,843S =0.,5044%
50,0 _ _U,6890 =0.256]  _=0,19] : —a0.5804 —
60.0  0.5506 =0.2855 =0,9235 {1086k 0,2085  <0.3969  =0.6540 :
20,0 0.3870  +8.3053 _ oi.A208  1.136A 1 8.2082 <0.0858 a8 4%
80,0 00,1850 -0.3001 -},0085 1.,0615 0.,1784 v.,2202 -0.6835
90,0 =0.006  =0.3016 5l.4148 _ 1.0SI7 001693 0.5391 a0 685e -
100,0  ~0,1849  -0.3085  =1,0219 10754 " 90,1658  0,0092  ~0,7032
L 1188 =0.303 < 20,309 91,0288 1.4392° A jase 11824 __af.3044 "
120,0 -V,5510 «0.2860 -0,9261 1.1084 0.119" 1.3914 =0.65064
130,40 -u, 6827 __ =0.2552 _=0,7989 __ 1.0lbh Q. U878 1,507 _=0.58485 ——
! 180,0 <0,7778  -0,2175 =0,6382  1.0230.  0,0532  1,5237  =0,5060
150.8 20,8216 =8.17712 0. 8687 0. 9562  6.0208 1 .4479 =0.A149
100,.0 -0.80290 -0.1340 -y,2861 0,8580 -3.,0090 1.2987 «0,3226
1700 =0.17593 _ =0.0951 _=0.1317_ _ 0,7643 =0,0350 1,110 _ =0,2359
180,0 =0.9229 =0.00a3 =0,0003  0,9229 <~0.1001  1.4732  0.0000
190.0  -0.7820 _0.u980 . _0.1279 __ 0 7SSA a0 1428  .0.9704 4§ 2354 i}
200,0 «(,7940 G.1340 ..2825 0.8492 -0,i628 00,9934 0.3217
ww——u-l’ﬁ '0"“554‘4 __ﬁvQIAQ -0'1793 ﬂ"l"‘ﬁ& 9"13—‘1
5. 220,0 -0.7688  0.2178  0,6287  1,0012 <=0.1935  0.8430 0,509
b 230,80 +0.6989  0.2567  _0.79AA 1. 8ALP 0.2022 06578 0.5477
240,0 -0,5a434 00,2832 0.,9034 1,0847 -0.2027 v.,av4ay U.6537
250,0 e0.3813 0,507 1.6163 1.1191 -0.19b84 0.0881 0.6967
260,0C -0,1808 0.3006 1.0037 1.057b -0.,1841% o ,2195 0,7072
, 210,80 —— 0.0002 - 0.3112  -1.015% 10543 - =, 1153 aU.5300 - GIWIO . — —— ———
} 280,0 0,1901 0.3149 1.,0382 1.0937 «0,1678 ey 8728 0.,7072
o 290,00 — 0.3883 — 0,3118  -1,0351 - -1,i818 =0 882~} 1860 0, 7035 —— ———— -
300,0 0.,5618 00,2890 00,9426 1.1283 LTI AR -1,3941 00,6945
IR AL U I L U VRS e dyBURG Oy S -
320,0  ©0.7930  0.2207  0.6476  1,0821 =0,U551 =1,5252  0.5nea
3300 0.8150— 0,1272  —0,AS8L. - -0 O8I0 a0y 0226 = BB B, 430
340,0 V,7976 0,1 349 00,2826 v,.85e7 o,v002 -1.29%2 00,3214
e 3500 0.3653— 0.0958 03318 - eI VB BUS b 099 o $ydB8T -
ll 360,0  0.9375  =0.0003  0.0003  0,9375 0,100 ~1,4728  ©.0000
b e e e —— R ,,_-,,__,-,,21'. e e - - - -




AREF =249.91 m

2

ORIGINAL PASE IS

OF POOR QUALITY

TABLE 1 - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP

AERODYRAMIC CHARACTERISTICS BASED UPOR FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECILAR FLOM
1) WOLL ANGLE = 110°

LHEF = 17.837 »

MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0

ALPHA

0.0
1u.0
20,0
30,0
40,0
S0.9
60,0
70.0
80,0

30,0 .

100,0
110.0
120,0
130,0
140,0
150.0
oL, 0
170,0
10,0
190.0
200,0
210.¢
220,0
2300
240,C
2500
2600
270,080
280.0
290 .0
300,40
310,0
320,90
330,0
340 ,0
350,0
360,0

Ca

v,.93a9
U.B108
v.9321

1.0213.

1.0364

RV T.Y7) B

09,7782

0.5545.

v ,auI?

=L 000S ..

«0,2864
~0.5681
-V,801A
-0.9638
-1,0415%
-1,0351
-4,94840
~V.8197
=0,9229
-0,.8070
-9.9425
-1.0296
«1,0423

G &

«0,0002 0.0003
=1,1328 __=0,1342
-0,.2230 «0.3168
. w0,3308 __ _«0,5507
-0.,8846 -0.81049
=4_.3516 . .=1,0649
«0,6287 =1.2526

-0,6949 . =-1.4130

-0,.9533

“0,ThT6
-6.,5490
“0 2NN
U.0003
0.2877
0 ,S71a
H,R11S
V.8705
1.0521
1.,8308
v,94]15
0.8812
U,9349

~b,. 731 -1.50127
=u lade _=1,S237

-0,7390 -1,.5116

e 7149 . =1_4536

-G.064897 ~1,293R
-,5560 =1,0727
-0,.4466 =-0,817¢
09,3337  «0,5607.
-0.2245% -0,3217
-0.1332 “t,13064
«0.0004 -0,0003
0.1318 0.1330
n,2256 U .320R
4. 3338 U.5566
0,8867 0.8176
0.5509 . . 1.0590
V.64¢? 1.2411
U 7040 1.4194
t,7300 1,4924
U750 tea329
0.7482 1,525
0.7200 1.,8627%
V.6%49 1.3071
U0k - 1,0805
0.4a98 06,8224
043%2Y 08,9546
.2250 U,31491
Q1542 U,.1367
-0,0002 00,0003

Cp

0.9349

u.,8328 .

1.0030

1.1997 .

1.381
1.2282
1.9946

1.8607

1.6931

- 1.08b4a

22

1.6975
1,707
l1.0862

145313

1,3898
1.2169
1.0167
t.o0351a
0.9229
u.8243
1.ut92
1.21u2
1.390%
1.5193
1.9R1¢
1.66174
1.0779
1.6972
1.7138
1.7181
1.6635
1,9%62
1.4016
1.210%
t.n1357
u,bauA
00,9349

ALTITUDE = 490 Im

cl cn Cl

0, 1000 -1.4730 0.0000
-U.1690.. . 21,1395 __»0,3082
0.2239 -1,3511 =0,5047
0.284S . o] . 4683 -0,.7806
90,5037 -1.4218 ~0.9917
v.3902 »l.2U07 -1.2829
0,8148 -0,8227 -1.8810
—-0,48335  -0_.3180 «1.6028
v,8803 00,2609 «1,7153
0.3273. u.8560 -1,7529
0,8099 1.4366 ~1.7124
- -0.,3708_.. _1.9407 ] 6403
u,5res 2.2757 ~1,8770
u,2alk 2.a04b ~1.25217
0.16069 2.3301 «0,9986
0_.u95%a 2.0178 -0,.7418
¢.u331 1.7024 «p_5057
“U.U15%6 1.2871 -0,3088
-u,1001 1.4732 00,0000
-0 1687 1.1399 0.3083
-U.,2254 1.35uR 00,5086
-y 2824 1.4055% C.77:8
-y, 3a2) 1.42648 0.9:68
-0.3a79 .. 1.2049 1.2827
- 4140 G.b8199 1.4a72
-6, ,4349 0.3083 1.01e2
~u_ 4382 -0,2%949 1.7163
=0 ,4305 -0 ,0959 1.7513
-0,8140 «1.4365 1.7184
-0, 5741 -1,9392 1.63/1
-u, 351548 -2.2758 1.47¢29
-il.Ca92 - 4077 1.24%0
-0.1699 -2.3297 0.995%7
-0.,0988 -2,0734 0,734972
-0, U36S ] . bY906 0,904t
V,V12% “l.2800 Ve S0B1
0. 10v0 -1,8730 0.0000



ORIGINAL PAGE IS
OF POOR QUALITY
TABLE 1 - SPACE OPERATIONS CENTER FIRGT STAGE BUILDUP

AERODYMAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE RERECTION, FREE MDLECWAR FLOM

n) FOLL ANGLE = 120°
Apgr = 249.91 ol Lo, = 17.837 n ALTITUDE = 490 Im

REF
MOMENT REFERENCE CENTER AT X, Y, 2 =0, 0, 0
ALPHA Ca & 4 ) Cn Cn Sy

0,9 v,.9339 -0,0001 0,0003 0.,9339 0.V999 -1.,8730 00,0000
—_— - 30,0 ._ 0,883 _ s 318 20 I8P -om e ——
20.0 1.0878 el JJATY 9 7266

—_ - 38,8 L
ag.0 1.3147  <0,7352 =0.9500 1.7722 0,9308 22,0692 «1.6568

—_—— Sl bRl ——ei v Blod— w280t - — —
60,0 1.0288 ST BN

80,0 U,.3893 -1,.3410 ~1.8968 2.345% 0.8043 0.2367 -3,1737

—————e 80,0 a0 Q005 . al,3535 ol 9141 — 243339 0,288 10980 —aPydINF — —— -
100,0  =0.3930 <1,3095 1,913  2.3646 - 0.7578  1.9502 =3.171%

Y

120,0 ~1,0581 -1.1372 -1,5781 2.2050 ¢.9790 3.1071% -2,6134

1800 -l.sﬂl og,}m -8,9562 §.7802 0.3178 3,1856  +1.6509
_——MAA.&FM—M“;‘MM_*__

160.0 =1.0978 -0,3289 =0.3459 1.1903 0.us3t 2.1287 -0,7275
— — 110.0 _~¢.8ASI =0 1733 =0 1357 . 0,9CI7 _ 0.u03Q  ].4n86 . _=0.3883 .
: 180.0  <0,9229 <-0¢0004 <9,0003  9,932% . -0.1001 - 1.4732 09,0000
s+ 190 8 0.8762 8. 1122 8. 1320 .’-1.: 0.1962 - 1.3200 . 3828

200,90 ~1,095% Ve3306 ¢.3a3s 1.1873 -0,.¢938 1.7404 0.7265

B 220,06  -1.3153 09,7364 ~ 0,9520 1.7762 <0.5288 - 2,0697 1,566
L 330.8  =1.2218 S 93A6 _1.2988 1 9262 0. 8288 3 8130 2 1434

2a0,0 -1.0127 1.1041 1.9160 2.1214 -0,/038 1.3006 2.9685
250,0 -U,7425 1.2972 1.763S 22798 «),/728 V.9595%4 2.9399
200,0 -U,3801 1.3397 1.8912 2.3396 -0,0001 -0.,2346 3. 1674

— . _210.0 _ . 0.0000 __ .1,36ul_ .._1.9292  2,3al3.__=0./811 =1,0996. 3.2333
280,0 0.3906 1,3513 1.9126 2.3683  <0,7608 <].9445 3.1668
_— 290.0 ... 0.7S07 __1.266% 1 7790 2 2994 _ a0 6872 _.=2.6225. _2.9384 . . __ .. _ __
300,0 1.0613 1.1387 1.9790 2.2079 -0.2850 -3_.1088 2.6084
—_— 310,00 1.25H2  4.9552 _1,2848 20303 ey 4512 _ a3,2802 __2,1558
320.0 1.3270 7022 60,9300 1.7888 ~0,3225 -3.14S2 1.6550
. - 330.0  1.3SAS & SIS A 6288 | ASIY 20 1945 2 7218 1 3607
340.0 1.10%6 0,3320 U,3458 1.1981 -0.,08172 -2.1280 0.,7260
.. .350.0.__w.B9MA 01759 _U.1363 . 0,9209 _ =u.Q06A __=l.8419__ 0, 3876
360.0 0.9339  «0)0001 0.0603  0.9339  0.0999 <1.4730 8.0000

— S 23 —_— e e



ORIG

HaF A

L PAGE IS
OF POOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP

AERODYNANIC CHARACTERISTICS BASED UPCN RRLLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOW
n) ROLL ANGLE = 130°

hegp = 2499187 L =17.837m
MOMENT REFERENCE CENTER AT X, Y. I =0, 0, 0
ALPHA Ca O Cy
0.0 0.9339 -0.0001 0.0003
10,0 U.9534 20,2133 - 20,1290
20.0 1.,2531 =0,8407 =-0,3479
30,0 1.475%  -=0,73c% =0,6508
40,0 1.5654 -1,05&48 -1,0021
50.0 1.4807 «1,3717 -1,3451
60,0 1.2663 =1.,66066 -1.,6696
70,0 0.92486 ],9017 11,9300
80,0 0.a8837 =-2.08485 -2,0879
90,0 -0,00006 =2,06548 =2.11006
100.0 -2, ap076 -2,0558 «2.102%
1100 -0,9282 ] 9089 =}, %a0¢
120,0 -1 ,2848 -1.6%7 -1,6973
130,0 «1,.,505¢ =1,3939 ~1.,3690
1400 -1,5741 ~1.0650 -1.010%
150.0 -1.4827 =0,734S «0,.6559
1600 «1,2507 -y, 4401 -0,34864
1700 -0.959! -0,2139 «0,1297
180,0 «0.9229 -0,0008 «0.0003
190.0 -0.94858 0.212a 0.1273
200.0 -1.2a86 v.44814 00,3465
21¢,0 =1,8753 - 0.7330 80,6514
220,0 -1.5677 1.0627 1.,0050
230.0 »1.4840 --1.,3812- 1.3512
2a0,0 -1,2579 1.0634 1.6611
250.,0 «0,9243 1.9079 1.9350
260,0 «0,8R845 22,0500 2.0929
270.0 -0.,00084 2.,0715 . 22,1199
280,0 0.88b66 2,0582 2.1040
290.0 0.9318 1.9182 1.9482
300.0 1.2913 1.6970 1.702%
310,0 1.5128 1.3998 .1,3747
320,0 1.5611 1,0574 0.9972
330.0 1.4789 0.7332 0.6504
330 © 1.,260R ),48459 U 349K
350.0 L.9600 t.,2157 Uel292
360,0 0.9339 «0,0001 0.0003

c

ALTITUDE = 490 Im

c

D B
0.9339 00,0999
D,9798 - §.,2209
1.3656 0.,3708
~-1,7620--- - 0,5477
2.12799 v 7377
Q4168 - 09,9099
2.668S 1.0619
2.8542. 1.422%
2.953°2 1.2262
C.5a48 1.204¢
2.,9721 1.1668
2.8676 § .50}
2.1063 0.891°2
2,8571 00971
2.1432 0.8925
1.7718 0.2992
1.3635 v.1377
u,9857 o.u2is
0,9229 -0.1001
0.,9720 «6.2237
1.361¢ -y, 5680
17027 ~yU,I839
2.1348 -0.7346
2.8269 =0.9067
2.6569 -1,0569
2.h612 -1.,1713
E.9607 -1.,22064
2.9524 -1.2078
2.97a¢ -1.1698
2.8194 -1.0566
2.71%4 -) 8877
c.4n82. -u, 1033
2.1237 =0,.8970
1.765S -0,.3239
1,378 -yu.la382
i.9887 -0.0202
0,9339 00,0999

24

cﬂ

-1.4730
-] JAV99
-2,18586
25958
2. 7160
-2,4425
-1,0359
-0 ,9483
0.1163
1.2203
2.3117
-3.1863
3.7901
4.,0207
5.8609
3.3362
2.5%308
1.,06437
1.4732
t.5007
2. 140R0
2.5%1
2.7106
2.8372
1.3304
V.467
~u, 1172
-1.2222
e2,309q
-5.18580
85,7915
-4, ulle
=3.8564
«3,333a
2,550
~l.0429
-1,4730

)

U, 0000
-, 8004
-0,9713
-1 .6428
-2.,8195
-3.,2010
~3,9202
-a,505%
43,8819
-a3,%876
-4,8837
-4,%023
~5.90863
=3.2192
-2,8219
=-1,64490
-0.9722
=0.87v0

0.,0000

0., 48695

U.9712

140419

2.2188

3.1990S

3.9260

44,5072

4.8767

4.9846

4,8774

a.,50a3

3.9347

3.2156

R2.816¢2

1.6405

i1,97ub

Uedbd2

0,UuL0



TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERDDYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
OIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

o) MOLL ANGLE = 140° OR!GINAL PAGE IS
Mgy = 249.91 nl Legr = 17.097 m ALTITUDE « 490 im OF POOR QUALITY

MOMENT REFERENCE CENTER AT X, ¥, 2= 0, 0, 0

ALPHA Cs O Cy “ Ca Cn Cy

0,0 0.941S -0,0001 0.,0002 0,9415 0,1000 -1,472% 0.6000

20,0 1.3710  -8,5049 29,3393 10,0836 <2,3243  ~1.2170 ,

30,0 1.6A38  aBS31Y A8.606R 1, 83SE . $.6335- B, (388 e 138t
40,0 1.7624 -1,3722 =0,9455 2.%104 v.9%9a43 «-3,3246 -3,2053

5000103030 ey 8235 el 2911 2.8030 4 1964 o3 0880 a8 3H0E -
0.0 1.0602 -f.*ﬁ’t Ms.s'sr S.1683 ;7 1,810 «2.3878  -5.3240

L _10.6 _ _1.e831 _ 332085 35138 a1 3630 _as.1298

80.0 0.5584 -2.,7455 =2,0226 3.4484 1.6566 -0.1143 -6.6908
—— - 90,0 a0 0005 =2.7173 52,0851 3,883} 1.6359 1. 1998 a6,8069 . - —
£ 100,80  <0,.5594  <F;TA57 o, 0238 3,487 1.5%806  2.4886 =6,6505 '
1388 sl.et62 aBCSSIA  4E.SA0% 3. 3308 | 8358 3.SA90 _ .6 1336
120,0 ~1.8625 -2.,2334 -1.6185 3,1139 1.2088 Q.2799 -5.3260
—_— 1300 =].7018  »),5292 »1.3022 - _2.8123 0.4859 _ 4.5841 _=a.312% . - ———
. 180,80  ~1.7768  <F, 3827 ,t.vss: 2.8363 90,6685 4,8273 =3,20067

_h__ML‘MM—JMWDh 22,1353 —_
160,0 -1,3802 -0,5470 -0,.3222 1.,5113 0.1924 2.89u7 -1.2180

—_——— 170,00 _=1.0127 -=Q,2517 =0,1137 _1.0486_ 4,0Q38%  1.7993 -0.5483 . .

180,90 =$,.9229 -§,0008 «0,0003 0,9229 =0,1001 1.4732 0.0000

.___._...l!l L0 _=1.9322 #2518 8. f1486 L.l.lll__.-l.ll&l__l..hlll——m_____._ _
200.0 -1.3917 0.5935 0.3250 1,923 -0,44806 2.5237 1.2165

——— 2100 &l 628 0,9432 0. 6151 1,998  «0.6295  $. 3266 — 2,334 —— .
% 220.0 e~i.788% 1,39%7 0.9630 2.0502 =0.9425 3.3199 3.2023
25,0 _1.731@ 338662  1.%2a7 2. ASAR  »1.1991 3 0618  &.30R>

240,0 «1.4831 2.2601 1.64862 3,1612 -1,4184 2.3807 5.3183

250,0 -1.0814 2.5894u 1.9005 3.3815 =1.5786 1.3556 66,1246

260,0 -0.5671 2.,7844 2.,0947 3,399¢ -]1,06351 G, 1074 6.,6405

—_———— 2700 20,0008 2,802 23+008— 3,799 — 90852 — =1.,2050- - &,79%} R
280,0 90,5669 2,784) 2,048 3.4998 «1,.9925 «2,4948 6,6413
_——— . 290,00 _1.0849 __3.5M5 3§, 0032 . 3.3861 —~1,4808 - ~3,5579 61216
300,0 1.8R72 2.2682 1,6874 3.1658  -1.2213 -4, 2846 5.3165
e - 3300 1,3340 L6545 — }1.,3238 - - 2,8547 — al 95088 - =4, 5884- - 44,3049
320.0 1,7945 1,3953 0,9643 2.8600 ©0,6790 -4,4290 3,2012
— 33,0  — 4.6684 0. 8842  0.6158  _2,0043 —ad.0168 - <3.8308 2.1314
340,0 1,3989 0,5540 0,3259 1.9313 «0,1989  =2,8909 1.2161
—_—— - . 350,0 _.1,7185  0,2525 - 01151 1,0494 . . =0,0040 —-=1,7983 495472
360,0 0.931% «0,0001 0.0002 0.9418 0.1000 ~1,4725 0.0000

- B ST T - 25




AﬁEF = 249.91 m

2

ORIGINAL PAGE IS
OF POOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

p) ROLL ANGLE = 150°

MOMENT REFERENCE CENTERAT X, ¥, 2 =0, 0, 0

ALPHA

0.0
10,0
20,0
30.0
40,0
Se.0
60,0
10.0
80,0
90.0

100,0
110,0
120,0
130,0
140,0
150.0
160,0
170.¢
180,0
190.0
200,.0
21Q,0
220,0

2300

240,0
2s0.,0
260,0
270,0
250,0
290.0
3¢0.0
310,0
320,0
330.0
340,0
350,0
360,0

Ca
v.9410
1.0601
1.4813
1.8020
1.9374
1.8764 .
1.6151
1.1790
0.,6194

. el 0004 ..

~0,6204
-1.1811
-1,6187
-1.8830
-1.9523
-1.8073 _
-1,4947
=1.06095
«0.9229
~1.0636
-1.5003
-1.815%
*1.9598
=1.9012
-1,6381
~1,.1949
«0,6279
«0,0005
0,6287
1.1986
1.6437%
1,90483
1.9704
1.8199
1.5028
1.0609
0,9410

LREF =17.837 m
O S
-0,00u02 0,0002
=0,2823  _=0.0943
-0.,6411 -0 ,268%
*1.1213 .. =0.5179
-1,6674 -0.8093
~2.,2289 =1.1138
-2,7409 =]1,3921
~3.1620. _«1.6105%
~3.3926 =1.7882
3,450l _ _=1,111S
-3,3939 -1.7482
=3.1482 _+1.6139
-2.,7483 -1,3993
=2,2317 =1.1178
-1,6792 -0.8167
-1,124S =0.5198
=0, 6462 -0.,2716
~0.20358 -“0.0947
-0.0004 «0,0003
0.2852 0.0935
0.65u7 0.,272%
l.13&8 . 0.59221
1.689¢6 0.820S
2.2628 1.1319
2.7849 1.4168
31,1879 1.63%9
3.4377 1.77217
3.4808 1.192¢8
3.,4413% 1.7761
3.1923 1.6390
22,7873 1.4185
2.2658 l.1344
1,6940 0,8239
1.1324 . D,S227
00,6497 0,272%
V.2bi5 0,0955
«0,0002 0.0002

Cp
60,9410
10946 .

1.6277
2+1756 .
2.672S
~3.10383.
3.4660
3.7168 __
3.8617
3,871} .
3.8630
. -3.1243 .
35,4747
3.1230
2.6927
2,1820
1.6424
1.,1012 _
0.9229
1.0985
1.6692
2.1932
22,7055
3.15968
3.%211
3.,7711%
3.9138
3.9109
3.9147
3.7178
5.9263
S.1043
2.7171
2,1971
1.,6512
1.099%%
0,9410

26

ALTITUDE = 490 Im

Ca Cn
V1000 -1,6126
L.2721 el b8198 .
0.9%080 «2,8557
0.806S% . _«3,5% 8
1.1328 -3,0803
1.453s =3,6201
1.7337 =2,.9354
1.9389 el .8208
2.vaso ~U.4304
2.u800 1.,u473
1.9657 2.89764
1.1763 3,711713
1.90069 qa,%7¢29
1.179 46,9585
0,8350 q.8298
0.5100 4.2013
0.,2a27 5.1658
0.V544 1.9259

«0,1001 1.4732
=-0.2716¢ 1.8207
-V ,.%05% 2,8593
-0,8017 5.5983
-1,1300 3,8778
-1.4533 3.6482
=1.7359 ¢.9202
-1,4%83% 1.8158
~2,U965 v.a4319
-2.,u4491 -1.,0%u3
-1.9802 «2.95V35
-1,7925% 3, 7229
-1.921p =4,5716
-1.193¢ -4.,9617
-0,8a06 -4,8308
e ,.5194 o4, 2006
-0,2491] -5.1647
U USY2 *1.9251
0,1000 -1.4726

Cy

v. 0000
24,0137
-l ,4385
=2.,5814
-3.9232
«3,3123
«6,5911
«7.6143
-4,2722
»8 ., 48095
=8.2707
el 41067
“6,95933
=%.3145
-3.9250
«2.9829
-1 . 4395
~U.blb4

0.0000

0.6159

1.8501

2.58u1

3.9209

5.3089

6,5R42

1.608%

88,2616

B8,4745

8.2651

7.60606

ho58%91

55,5079

3,9202

2.5792

1,4375

Uablbd5

0.0000



ORIGINAL PAGE IS
OF PGOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

q) ROLL ANGLE = 160°

Apgp = 2499 w2 Lo = 1787w ALTITUDE 490 km
MOMENT REFERENCE CENTER AT X, ¥, 2=0,0,0
ALPFA Ca Cy Cy & Ca Cn G,
0.0 0,940S% «0,0003 6.0002 00,9405 0,1001 «l.a72° 00,0000
30,0 113033 e Aol 2902 VIV Y PRI —
20,0 1.5620 -ﬁ‘ﬂ" b.f038  JanEL 28T <3.12e2  -1,6130
30,8 . 1,5135 _f0860 a8, 3156 &, 313450 o sgex 9940 —~2,9368 - —————

40,0 2,0780 =1,9131 =0,593? 2.8779 1,2852 -4,3592  <3.4947

‘_—"‘MM‘—W‘“ b o e — —4vi?9 e ti®l — - ————
60,0 17253  <3,1066  mE, T3 3I720695 1.9068  <3.0602  -7.5986

____“d-IA.L—JJMMMM“ ——————
80,0 0.6647 =3.9110 =1.2812 4.1662 2.363a  -0,8318 -9,5683

— 90,0 04,0003 =,0019 =1, 3129 - - 4,345 SIS — P 1ISD - - =BgddSR o - —
100,00  <0.6675 =3.9202 1,280 a,17861 2,2768  2.3483 9,569

—_— 110,060 21,3638 =B 630 =l 1833 A, 0128 2. 0876-  3.4949 3,799 -
120,0 <1.7319 -3,1588 =1,0223 3,7398 1.7450 4,6682 -7,6043

———— 1300 m2elbh wd Slud - - mO 8183 - IIeUT—— 1,3693 5. 13eF - mb 12— .

: 180,0 <2,07%6 =1,9138 =0.5939 2.8788 0.9687 5.0588  «a,4966

—— 1500  =1.9341 «l.2765 «0.3785  3.3308  0.,5936 8. A312 _ -2 .N382
160,0 =1,5811 =0,7282 <0,1964 1.7415 0.2834a 3.3490  <1.6140

—_—— - 120,0 _=1.108  =0,3090 _ =0,0674 . .1.1860  _0,U612  2,U158 =0.5690. e

180,80 <=0,9279 <=0,0008 «9,0003 0.9229 =0.1001% 1.4732 0.9000
190.0 __o1,095A _ 0,3002 0. 0460 . 1. 1345 =0 2880 3 .0407 _ 0.6686- ..
200,0  -1,576S 0,7257 0.1956 1.7375  =0,9597 3.1240 1.6131

e 210.0 a1 9307 3849 0 BTN - 3, 3806 =899 38903 - —2.9359 - - - - — .

i 220,0 «2,0803 1,9203 0.5%e6 2,8842 ~1,2782 64,3589 6,493}

i 2300 w2.0161 _ 2. 9263 S 8886 3 3451 al 6534 A 1714 4 1053 . o

240,0 i1,7421 33,1833 1.0309 3.76069 -1,9855 3,4574 7.5967
250,.0 -1,2714 3,6514 1.1919 4,04821 -2.2309 2.2964 b.,71930
260,0 -0,6707 33,9443 1.,2934 4,2022 =2.5691 0.8298 9.5603

———— 270,0 <0,0005 _ 46,0209 . 1.3114 4,2289 .. . =2,3760 . =0,7753 . 9.8182
280,0 0.6692 3,937 1.2909 4,1948 -2.2833 -2.34885% 9.5621
—_— 290.0 1,2749 . _3.658%  1.1940 A _0Al6  #2,.0692 . .=3.696. 8,.7919
300,0 1.7502 3.1914 1,0343 3,785 ~1,7996 -4,6b68 7.5982
———— s 3100 .. 2,034 _. 2.,5924 . 0,8272 3,3903. =} 3829 . 25,1487 @ .6.lu%2
J20,.0 2.0938 1,9284 e,5% 2 2.%001 -0,9806 -5.0549 4,492%
e— - 3300 1.0459 . 3.2008 0 . 3828 2 .3%71  «0.6056 =3 4318 2 Q350
340,0 1,5835 e.7270 0,1964 1,746  =0,2909  =3,3442 1.6123
——— . 380,0_ . 31,3065 Q. 309K __ 0,0820 1.1082 . =0,0716 . .=2,0148 _ u.6682
360.0 06,9405 «0,0003 90,0002 0,9409% 0,1001 ~§.8726 90,0000

—_ e Y )




AREF = 249,91 »

2

1At

‘\)RACH"

L PAGE IS
OF POCR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

Lpe

r) ROLL ANGLE = 170°
Fe 17.837 m

MOMENT REFERENCE CENTER AT X, ¥, 2 =0,0,0

ALPHA

0,0
10,0
20,0
30,0
80,0
50,0
60,0
T70.0
80,0
90,0

100,0
110.0
120,90
130.0
140,.0
150,0
160,0
170.0
180,0
190.0
200,0
210,0
220,0
2300
240,0
250,0
260,90
270,0
280,0
290,0
300,0
310,0
320,0
330,0
340,0
350,0
360,0

Ca
0,9379
1.1288
1.6241
1.9918
2.,1583
2.0929
1.7972
1.3106
0.6944a

-0,0004
-0.6958
-1,3197
-1.,8069
-2.1030
-2,1682
-2.0065
-1,6346
-1.1363
-0,9229
-1,1222
“1.6312
*2,0015
-2,1620
-2,0995
~1.8032
-1.31480
00,6964
«0,0036
0.6967
1.3224
1.8152
e,1072
2.,1714
2.0130
1.6431
1.1367
0.9379

O

-0,0008
i, 3243 .
«0,7703
-1.3714 -
-2,0669
«2, 7766
-3,4150
~3,.919%
-4,2610
«-4,37786
-8,263%
w3, 9867
-3.,434p
-2.79117
-2.0770
-1.3817
«0,7746
-0,3264
«0,0004
a.32%8
0.7768
1.,3829
2.0760
2.1931
3.4365
3.95006
4,2731
4,3763
4,2769
33,9553
3,4505
2,7981
2,0807
1,3R7%
Ul 79t
U,3265
-0,00048

Cy

0,000
=0,0355
-0,1030
=0,3988
-0.,3144
=0,4319
-0,5379
=0,6235
-0,6807
«0,6990
-0.6810
=0,628)
-0,5416
-Q,4337
-0,3154
-0,2017
=0.10481
=-0,0360
-0,0003

0.0345

0,10351

Ul,1998

0.3142

0. 4342

0,5421

0,6290

,68352

0,6990

0,6845

0,6310

0,.5449

V,4353

00,3159

0,2019

0.,10641

0,031

0,00)2

ALTITULE 490 km
cD C‘

0,9379 0,1001
1,1681. . Uu,30l6 .
1.7917 v,.992%

- 2,8178 . 0,9688
2.99%A 1,38¢23
33,4973 1.1914
3,8919 2,14715
4.1771 2.412%
4,3694 2.2718
4,4324 24,2907
4,3720 2.4782

. 4,206} 2,2827
3.9137 1.9017
3,515S 1,493
3.0109 1,0879
22,8358 0.04893
1,803 0.,5091
1.17%9 V0791
0,9229 -0,100%
1.1619 -1,2990
1.08006 -0 ,288R
2,43l =0.,9619
3,0054 -1.,35764
3.5148 -1.7869
3.9140 -2.14352
4,2nn7 -2 4146
4,3420 -2.9649
4,4311 =2.29u5
44,3858 -2,4243
4,2154 -2.,2482
3.9323 =l1.912R
5.523%¢2 11,5029
3,01597 -1,0675
2.644% -y, 689R
1,0126 ~y.5172
1,1763 =0,0792
v,9379 v,1001

28

Cn

-]1,4728
=g, 0230
-3.3160
-4,2850
-4,73592
4,613
-35,929
2. 1608
-l1.2hl6
V.u4133
2,0666
33,5079
4,57ut
3.1¢s1
S.10V79
4,518}
3,439
2,0032
1.4732
2.024)
$.3104
4.2848
4,7393
4.6132
3,9¢591
c.10%92
1.2022
cudllb
-2,0066%
-5,5077
~4.571v
-5,1ce}
-5,1071
4,174
-s5,0347
-2,0b24
-1.04729

Cy

0.,0000

- ey, l0U8

-1.7223
=3,1608
-4,8503
=b.0121
-8.,2341
-9,5396
-1v,3905
~10.,06802
-10,3R88
«9,5498
=8,2440
=5,6198
-3.8583
=3,16186
-1.,1232
-0,7612
00,0000
0.7010
1.7227
S.1608
44,8560
6.6129
b,2297
9,.5408
10,5891
10,0749
10,3872
9.5406
8,241
b.61b4
64,8550
3,15938
1.7219
V1006
0.0000



ORIGINAL PAGE IS
OF POGR QUALITY

TABLE I - SPACE OPEMATIONS CENTER FIRST STAGE BUILOUP
AERODYNAMIC CHARACTERISTICS BASED UBON FULLY ACCOMMDDATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

s} ROLL ANGLE = 180°
Aogy = 249.91 nl Logp = 17.837 » ALTITUDE = 490 fm

MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0

ALPHA Ca O S ) Ca Ch S,
0.0 00,9375 «0,0003 0,0003 0.937% 00,1001 -],4728 0.,0000
_ -n, ‘ 0,3036. FCTRIPYE 71- S —
20.0 *0.80%8  o3,4224  <f.7%43
. 30,0 ] ' e B 23D
40,0 2.1881 -2.1228 -0,0001 33,0407 1.,4178 -8,9958 8,965

1, 208002 - 345508 1,8395 _=4.9395 _ xb,7604 . . ..
60,0 1.8166 3,490 o0 CHJOERE  2,2015  -4,3085  -8.4276

— 10,03 TR WY M RAKR  2.8758 3,180 ee 7688 ..
80,0 00,7034 -4,3718 -0,0001 q,4275 2.b348% =1.6890 ~10,6421

— 90,0 =G 6004 »8,5123  0.0000 2.5123  _2.6710 0 0G08 _=10.94% .
1000 -0,7.50  S4LITSL. <0,0081 . 0,4310  2.5452  1.6903 <10.6430

— =500 21229

_—— ... 1300 o1 3ERY_ X T S W 7.1V S
120,0 =1.,83:¢t -3,5288 «0,000%3 3.9718 1.,955S 4,31%9 -8,44821
———130,0 22,1286 . =2, 8649 __ ~0.0003 @ 3.%563%5  1,9352 __4.,9447 _.e6,7l4A . . . . _

140,09 =2,1890 ~2.1245 =0,0003 3.0028  1.0800 4.9965 -4,9673
L 1SA.0 _=2.0309 «%.A15A _e0 8004 2, 4667 0.668%  A.4655  3,2280 @@

160,0 -1,6522 -0,7918 -0,0004 1.8233 0,.3185 3.a227 -1,7549
_—— 10,0 =1,143F -Q,3319 -0,0005  1.1834 @ 00774  2,0058 __e0,7100 ... __ . _.

180,0 «¢,9229 -'.0000 =0,0003 8.922% =0,1001 1.8732 00,0000

.. 190.0 - 20,3029  2.0638 __ o0.7%0% . ..
200,0 «1.6556 0.7971 -0,0002 1,8283 «0,6005 3.4227 1.7549

— 2100 22,0301 J.4198  =0.0002 _ 2.4680 =0,984% _ 0.0655 __ 3,2283 . ..
220,0 2,192 %: 1367  0,0000 35,0558 ~1.8115  4,9965  4,9672

—— 2308 eda129) AT - —=1.8%39  4.9402 _ 6.7696 .
240,0 -i,8232 3.5226 0,0002 3,9622 -2,1983 4,3006 8,4089
250,0 -1,3271 4,0349 0.0003 4,2454 -2,4719 3.1785 9.7682
260,0 -0,7031 4,3710 -0,0003 4,4266 ~2,6355 1,6903 10,6424

—— . 210,0  =0,0001 __ §,5432-— 0.0000  &4,5132  e2.6121_ 40,0008 _10.949% —
280.0  0.7027  4,36%  0,0000  4,4258 -2.5853  =1,6890 10,6420
. 290,0 . 31,3333 8 084 =0.0001 - 4,2336. _=2.3064 .=3,1848  9,777%
300,90 1.8300 3.5272 -0,0004 33,9698 -l,9626 -4,315% 84,4398
.. 310,06  2,3239 23,8590 _ =0,0003 3,555 __=l,5426 . =4,9442 . 6,7725
320,0  2,1928  2,1291 «0,0008  3,0876 31,0971 42,9959  4.9556
_— 330,0  _2.0347 ___§ 8198 $.0003 3 4730 b 6289 _«4,8652  .3,2272
340,0 1.,6485 v,7912 -0,0001 1.8197 -y, 5249 -3,4220 1.7541
—— 3800 1,3438 . 4.3323 00,0001 - 1.,184). =y 083} . @2, 0649 .. 0,709
30,0  0,937S  -§,0003  9,0008  0,9375  0,1001 ~1,4728  0,0000

——— 29.. - -




ORiGinAL PAGE iS
OF POOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

t) ROLL ANGLE = 190°
ALTITUDE = 490 km

Fe 17.837 a

Ly

00,0003
b ed35e
0,1031

- 032002

v,3139
Vudia
0,5383
u., 6230
V.6810
00,6900
0,6804

08,6215

0.5a800
Vo334
60,3160
00,2009
0.1030
W,U349
-0,0003
-0,0347
-0, 10385
“L,a0L2
=0.,315%
-0.4343
=.,540¢
~U,b2H5
“,6H859
U9y
-0.,6831
-V.b2589
~0.54837
LI K L)
-0,3158
n0.2014
=t 1037
~,u594
0.0003

Agep = 209.91 0% Ly
MOMENT REFERENCE CENTER AT X, ¥, 2=0,0, 0
ALPHA CA CN
0,0 U,9879 -0, 0003
10,0 lellb4 —.ay,3237
20,0 1,6223 00,7693
3n_6 1.9950 . «1,.3734-
40,0 c.1627 ed 0704
90,0 2930 =g 1168
60,0 1,7970 -3,4146
ro.0 1.3094 «3.9155 .
80,0 ) .6953 “d,Ph4b
40,0 U, 00U4 o4, 37808
100,0 -0,6957 -4,2624
110,0 =} ,3193 . «3.,935).
120,0 -1,RNdk -3.43u0
150,0 sc.1024 2,191
1a0,.0 =2.,1735 -2,0819
150,0 =2,0042 «},.3803
160,0 =1.63Un -, 7743
170.40 -1.1345 ~0,35258
180,0 -0,9229 -0,.0004
19300 -1,125% G,.3266
2un, o l,634n v llie
210,0 =2, hUP7 1.3853%
229.9 -2,1703 2.,0838
230.0 =2.1013 .24+19549
40,0 -1,7994 3.4315
250,0 =1,3124 SL9001
20U, 0 =U,pY70 d.278¢
_21u.0 -u.00ub 44,3745,
230,0 V.695% 4,2684
29u,0 1.3191 3.9493
300,0 1.R132 S.0869
3lu,0 c ULE 2el9L3
320.0 2.16748 2.ut67
330.0 2.0097 1.3451
40,0 1.6386 (SRS
350,0 11304 veld2il
360,0 0.9375 ~0,06003

30

Cp

0,93875
1sted?
1.7897

e.4213 - -

J,u0ed
34919
3.,8916
a,174%
4.5751
4,835
q,5710
84,2004
3.900A
3,514
33,0181

2,6378 _

1.0079
1.,1740
0,929
11,1653
1,803%4
,4324
3.0164
3.5117
3.90771
4,19/4
4 3R171
44,4295
8,371°2
4,2047
$.92i01
3.0dad
3.0104
e uauo
1.a0/¢
11785
0,937%

Cn

v.lou)
Ve3uil
v.5916

0.9690

1,385
1.7901
2.144%

2.8080.

e.n7¢1
2,99u3
2.,47712

?.4416

1.90v4
1.,4935
1,059
0.0489
V.3092
U U744l
=0,.1001

=) ,e99

LIV T. % o4
“U,7020
~1,3782

_ml, /863

=<.13885
-2 Htin]
~Z.2T93
-c 2847
g 4802
-2.2437
-l.*11¢
=1.2U¢cb
=-1.V663
-U,6590
=u,3t05
L U747
o,1001

%

el UloN

-od JUO S0

«3.4354

c-,9180

=5,1ub%8
-3.1178
-4,5589

a3 4989

~2.UbY0
abedl11S
1.2627
2+ 7082
5,948n
4.0l
4,7389
.4 ,P847
$.3162
éoucdidyg
1.,4732
2.Lb32
$.4%490
4e51il0
5.1077
$.,1209
4,95564
$.4%7
¢ UbbY
Veltle9
-1.2blua
-2.76/8
-$,98c0
~d 0105
-4,.7388
=4.2838
e5,515%
~¢.u2e9
-1.,4728

¢y,

Hau0ul
-u 0943
-1.705%
-3.1296
~4 8090
~o,%u83
-8,1%28
-9 ,8473%

=lu. 30t
16,9879
=10,2986
-%,4649
=0.1698
*b6,95717
-4,8110
=3.1301
-1.7057
“0,06945

v.0000

00,6940

L7008

$.1313

a,8129

6,5552

B,1504

“4,4504
1u,30¢1
1u,54¢0
10,3034

9.,4652

“o1lus

b.2%0

4.,8111

3.,172498

1.,705¢2

U.b943

d.uluu



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNANIC CHARACTERISTICS BASED UBON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

u) ROLL ANGLE = 200°

Aogy = 249.91 ml Logp = 17.837 » ALTITUDE 490 kn
MOMENT REFERENCE CENTER AT X, ¥, Z+0, 0, 0
ALPHA CA CN (:Y Cn Cm Cn Cl
0,0 00,9349 -0,0002 0,0003 0,9349 U,1000 -l 4730 V. 0000
_— MMS———J-M——MWW S,
: . «1.5806
——_—— P TV & & R
40,0 2,0816 -1.,9155 00,5939 2., 8822 1.¢854 55,0538 84,4069
s =50l 2o 0085 —agy a3 Gy B AS 3 34— I VB2 a5, 1263 w5980
60.0  1.7227 «=3,141%  1,0162 3. 7192  1.977F  <8,6894  <7,4443
e _70.0 _ 1.2543 _a3.8876  3,4I% 3 9A2Y  2.2153 a3 sB0a. BPY ST
80,0 0.6656 -3,9140 1.,2820 4,1694 2.3632 -2 ,3459 -9,3987
—————e 90,0 sU, 0003 =Q.0318 31,3139 4,2192 2.5732 _ =0.7743 _ a9 6534 ..
100,0 =0,6676 -!.ﬁzoz 1.20% 4,1760 2.2760 0.8121 -9.3967
_ -_y,__anJ_M_m“M_aMu_umv*m.__,-
120,0 “1,7301 -3,1597 1,0203 33,7353 1./43% 3.4611 w7 U621
—— ,Lm.n___;z.uu__-a.sua—_um__muus__-4,mm dodlus w5,9%62. .. -
_ - 180,00 =2,0903 =1,9243 g,sns 2,8%88. 0,971 4,3582 =a,4073
e .- 1500 21,9332 1 2023  &.5804 2. 3A1Y _ _0.59al____3.9901 . =2.8718 _ . _ ... ____
160,0 -1.5775 =0,7226 0,1953 1.737% 00,2828 35,1239 e}1.9580%
—— - 170.0 21,1009 =0 3088 0,0661 .. 1,1443  u.0668. .. 1.9406 =0,6559 . —
. 180,0 «0,9229 w« ;98,0003 0,922% <0.1001 1,4732 0,0000
b ..190.0 __=1.301% 88108 80667 _ __3,1%92 20,2883  2.0188 9 6S63 ____
200.0 -1.,5%904 U,727¢2 -0,1963 1.7418 ) 5565 3,349 1,9816
e @300l 9306 1 2B4T s, 5786 - 2.3404 — wU B9BY . 4 4315 28U S —
b 220,0 =2,080 1.9288  +6,9980 2.8970° -1.2799 5.0950  #,8105
e 2300 _=2.019%  BUSAGA <8 A22% 3 3718  =1.652% S 126A S _994A
240,0 -1,7317 3. 1684 -1,0291 3,7479 -1,975%8 4,050% 7.4%519
25V.0 ~1.,2621 53,6344 -1,1899 4,0224 2,184 3.610 8.6257
260,0 ~0,6706 3.9437 «1,2929 4,2014 -2,36480 2.3498 9,4035
—_— 2200 20,0005 4l Ul32 =l 348 42308 =l STIE. U, 7193 - Q. 6bud - —
280.0 0.6697 3,9400 -31,2%22 44,1975 =2,2832 -0.8293 9.4046
— e 2900 1,2738 B HASE ab 4PI8 - A, 0812 . 22,0608  —=2,2986- A,6433
300,0 1.745%6 3.1839 «1,0310 3.7692 -1.,7506 -5,u4591 7.4656
e e B30 g0 R ROl Ry 6B el 8240 23,3774 — =}, 3786 - =u}iep 9.9884
320,0 2.0869 31,9220  =0,5967 2,6907 20,9784  ~a,358S 4,4089
- 330,0. - 1.0%98 1. 3874 . =0 3848 ~2v3A08 . . =0,6043 -5,9890 2.8780
340,0 1,58¢25 ),7259 -0,1961 1.,7433 -y .2908 -5.12354 1.95809
e =350,0 13012 Ue3096 . w0 Ubl2 . 1,1449 - el HT1B. e} 9347 V,0558
360.0 0.934¢  «0,0002 0,0003 0.9349 0.1000 -1,4730 0.0000

— g




- 2
AREF 49,91 m
MOMENT REFERENCE CENTER AT X, ¥, 20,0, 0

ALPHA

a0
10,0
20,0
30,0
44,0
50,0
60,0
10.0
Al 0
90,0
100,0
110,.0
120,0
130.0
140,0
150,90
160,0
170,0
180.0
190.0
200,0
210,0
220,0
230.0
Pu0 0
90,0
260 0
270,10
260,0
290.0
00,0
330.0
320,0
330,0
240 ,0
3I50.4
60,0

Ca
U,9349
l,09%0
1.,4873%
1.40%0
1.94¢3%
1.8715
1.6097
1.1690
U.p18R

=-v.0004
00,6212
-1.1820
1,601
~1,8884
=1.9616
-1.8178
-1,4914
-l.0646
-0,92¢9
=1.0677
-1.,49972
~1.8199
~1.9613

=1.8921 . ..

=l.b278
~1,184n
0,609
=V, 00uUb
JebP4a9
1.1924
l.64854
l.89¢3
1,9%94
1.A152
1.4940
1,654
0.9339

ORIGINAL PAGE 13
OF POOR QUALITY

TABLE I - SPACE QPERATIONS CENTER FIRST STAGE BUILDUP

AERQDYNAKIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLOW
v) ROLL ANSLE = 210°*

LREF = 17,837 m
O Gy
ol 00 Y C,u008
~U,cdlY W, u94S
=0,6429 0,2693
=1,1221 0.5187
-1,bb94y 0.,8103
-2.c284 1,1132
=2,7256 1,383
-3.11867 1.9965
~3.3n84 1.7440
-3,4545 1.7801
-3.3973 1,7491
-3,1499 1.6139
-2,7150u4 1,3494%9
~2.,24338 1.,1203
-1,h8867 v.8204
-1,1302 0,.5228
-,0U4 % be,2lue
“V,.c8cH VaUY30
-0, 0004 «0,0003
L.2858 =0.0943
HehSUN et 2723
l.132Y U.9225
1.6905 -0,8213
2.2933 =1.1274
c 171y ~1,409%
1687 =102y
S uder -1,770%
S. 4614 =1,7817
35,4215 -1,7649
3.1768 =l.6308
c.7760 =l1.41¢%
2.2541 -l.1208%9
1,6852 -0,8195
1,2294 ~0,5225
LabldrS “L,Pl04
UocBih -0 0440
0,000 0.,0003

32

Cp
U.9359
l U934
1.0339
2,187
e.blle
3.1115
3. 4462
3.b8862
3.8563%
J.085%%
31.8665
3.7i260
5,473
3.,13118
2.795%
2.1944
1.088%
1,0990
00,9229
1.1027
1.p4/9
2.19448
e, 7074
3.1429
5.50¢cu
§./7141%
L. 901K
s, 838064
3.8956
3.75
.91
3,147
e, taeq
2. 14916
t.pau?
l.u9ttr
0,93%4

ALTITUDE = 490 im

Cn

0, U999
U.clch
0,5076
V,806%
1.,1324
l.45%uU0
1./223
1.9228
PN 'Y Y
ca.Vicl
1.9654
1.77158
{.506m
1.18uU5
00,6304
0.o114
U, 2471
U,0844
“u,100%
-0,27¢1
-V,205%4
-~U,001b
-1,1307
=~1.4489%5
-1 ,/28?
-laPi20
=, U5bh4
~c.uice
«) 9747
-1,7873
=1.91060
-1,i484%¢6
=J,0432
“U,o1H8Y
~0,c409%
R ]
V,9999

Cn

-1,4/4%y
wl.4233
=5,1044
-4,2012
-4,821°7
ed,yay7
-4.,5549

- =3.b6945%

-2 44
=l.0409
V.,4375
1.8209
2.94837
S.04/4
J.nl1e
3.5943
2.8954
o820
1.4732
1.9263
3.1059
4.20c2
4,8307
4.9494
“4.,9hu9
S, 7091
2.huel
l,v44l
-U.43523
-1,.8164
LT IR
c5.b463
3. 8183
=3,597R
- 992
~l.8l49s
-1.473%0

¢

VU0
ey 0477
-1,3424
g, 499%
=5.,0014
2,144
-6,3810
7,378}
B, H09
“8,25uu
~8,039}
-7,3973
-b,849/h
-9,1519
-3,8017
=2.8995
11,8924
=U,997n

V.,0000

0.9982

1.393¢9

cooligl
3.80v7

9.1500

6,39048

1.5015

Hotld ik

8.2%0U

AR, 0485

7.4032

b oligY

S.1580

3.,68042

2.50u7

1.34s0

V,991749

0,00060



ORIGINAL PAGE |
s
OF POOR QuaLITY

TABLE 1 - SPACE OFEZRATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE RFFLSCTION, FHEE MOLECULAR FLOW

w) POLL ANGLE = 220°
Mggr = 249.91 nz Logp = 17.837 » ALTITUDE = 490 m

MOMENT REFERENCE CENTER AT X, ¥, 20,0, 0 -
ALPHA C

A " Cy Cp . Cn C,
0.0 V,9339 «0,0001 0,0005 0,9%39 00,0999 -3,47350 VD000

~—-—~~mvHh0~~-4ﬂﬂu&——ohﬂﬁﬂr—-ﬂb+yu—- +an&hgw4~4uﬂ~—-4.uug» a2+ s S
20.¢ 1.3810 -0 8ems KMz 1,511~ 0,843%  <2.8898  ~1,1611

SIS 707 WY U7 S W © IC S SP V! SR v Y'Y Sy WV T SN W TES et TV . ——
40,9 1.7723  =1.3779  ¢,9505  2.4288 0,433  -4,4246  +3,0605
SR W S FEE RS S 7T S B 1 o T L

60,0 - 1,4967 -Q;Al!t * 1,6122 3.1006 . 1,840C04 -4,2631 «5,0863
—_— 1.0 wEER0M - o 3.303% 1,50k =3 3300 =5 8620 . — e
80,0 v.55¢84 -2,7442 2.,0209 3. 4464 1.6545 2, 4889 -6, 3818
———m - S0 — A0 000y B B8R BB 183V o b d b e S e
100,0 «0,559) -a.1t,s 32,0191 3.8448 1,9763% 0.118% <5 ,3813%
— e 310,0 ml 06S) a3 883 8658 3,326 1,823 | 3658 a8 8FRN— — —
120,0 -1.4627 -2,2341 l1.617¢ 3,1139 1,20/5 2.30800 =-9.0972
3300 a1 2323 Al 83304y 2048 - JyBiBT Uy dho— - 3bdd- - ldyddiS. oo o o
i 140.0  ~3,7860 -1,@!00 " 0,%9602 2,8487 0.6698 3.5211  ~3.0608
L 150.0. ml.eh0i  _a0,838& _ D.6139 3§ 9953 . 0 M078. 31277 a2 OFS& . .
160,0 -1,3778 -0,9462 00,3205 1,5083 00,1918 5243 =1.1611
— . 1200 =1.0166  =u,2503  _0.1146 3, 0413 QU340 . 4.6149 . _=0.3250. e -

180,0 «0,9229 »0,0004% «9,0003 0,8229 «0,1001. 1.4732 0,0000
.. 190.0 _.-x.uss___wzn__auuss .1, 0r6% _ _=0,2502. . 1.799% ... 0. 5354 .. .
2000 -1.3908 0,95%29 =-0,3287 1,5232 el MUV 2.b911 1.1627
r-——-_--zm..mmu.sm__*m&-m—-u-.“s; B B e e e L
220,0 -1,7907 1,395% ., =8,9687 2,8573 -0,9430 84,4301 3.0652
e 230,00 »1.2291 . 1. BE81 [ 1 %224 2 AS0Q )1 1QH8 A _SA7Y . A 3278 . .
240,0 1,473} 2.2539 -1.6382 s,1438 -l 4114 4,2694 S.0944
90,0 -1.0R8S 256067 *]1,8R34 $.3506 -1.26497 $.93%%0 S.o87e?
2¢0,0 -U,5650 e 1772 =-2.0499 35,4398 -1,6b0U1 2.4924 6.3902

—_ C270,0 =0.000S . 2,7917 . =2,086". S 4810  =l.@387 . ..l.2018 . b6.9508
280,0 0,5632 2.7688 =2,0416 J. o786 ~1.5871 «0,1101 6,3929%
—_— — 290,0 .. 1,075% .. _2,871% __=1,8A81 3 3881  ul.4346_ =1.3593. .5.8862 o
300,0 1.,4707 c.eH40 -1.636H 53,1448 -1.21177 -2.58¢2% S.1042
———— .30 ,0 ,-uhb_._m.L.n;lJ_._-.L,,s.asa__ma,gg:b..__-u.ﬁu.“-ﬁ.-_i..uuav . dedlbd .
320,90 1.7760 1,J823  =0,9%40 2,4353  -0,67%54 =3,3226 3.0602
o %300 1.4%20 0 6% a8 680% 1 SAKL . w0 4168 w3 1281 . 2.0380
340,0 1.3”12 0,54u84 -0,3210 1,5124 i, 1977 NETEL 1.1620
e 3500 10143 . 02511 =0 1149 . . 10451 =0, 0840 el 6l02 . 0.5253
360,0 0,9339  «0,8001 0,0003 0.9339 0.0999  =1,3730 0.0000

IS — g3~
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OF POOR QUALITY

TABLE I - SPACE GPERATIONS CENTER FIRST STAGE BUILDUP

AERODYNAMIC CHARRCTERISTICS BASED UPOM FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

x) ROLL ANGLE = 230°
Laer ® 17.837 »

MOMENT REFERENCE CENTER AT X, ¥, 2=0,0, 0

ALPHA

0.0
10,0
20,0
30,0
400
20,0
60,0
70.0
80,0
40,0

100,0
110.0
1200
130.0
140,0
150.0
1n0,0
1700
180.0
196.0
200.0
210.,0
220,.0

230.0 .

24u,u
290 .0
260,0
2749,0
280.0
290,0
30,0
$10,0
320,0
330,0
40,0
50,0
360,0

G
0.,941%
U,9559
1.2514
1.4778
1,5603
1.59C6
1.2717
0.9193
0,4R¢C3

-u,0u05
-*.4812
-0.9198
=1.2h0%52
-1.88&4
-1.5689
-1.4a7b4a
=1.2P40H
=0.95¢u1
-0,9229

-0,8530.

-1.25084
el 4798
=1,5740
-1,5158
~1.2K85%
-(1,9296
-, 435
L. 00006
0.a858
V.93
1,2R1R
1.,4950
1,.65637
1.,4707
1,2399
0,944
00,9415

o

Cy

-y ,u001 4,000z
a2l d2 - U 1293
-0,4a02 0,3468
-40,73%1S 80,6510
-1.0591 00,9968
=}1.37499 1.3513
-1,6732 t,6745
-1.8932 1.9169
-2.1330 2.0hKEB
“2.UbU1 . 2.u497b
-2.0327 2.06b6
-1.895 _ _1.9178
~1.6K72 1.6650
~1.584u 1,3492
~1.0617 1.0080
-¢.73158 6510
-y ,d371 00,3453
~laglcv to120%
-6,0004 -0,0003
0.2138 -0,1289
(YT -0,3504
Ue 1353 =U,b538
1.0671 «1,0095
1.40%8 . -1,.3510
1.69%2 -1,7007
1.9°2010 -1e9501
2.u50% 2 0994
e.u7151 »d o 1203
2.0561 -2,0974
1,918 vl ,9485%
L.hHY3 ~1.h911
13870 ~14,3506°
1.0601 -1,000h
V.7301 «0,6477
Ler3nd -t,3uen
vedl s =V,3273
=0,0001 0.0002

- 0,%824

Cp

00,9415

1.3635
1.,7682
22,1224
2,435
2.b7481
2.83717
2.9310
2,431
2.9308

2.8397 .

2.bhYH?

. 2ed2cU

2.1349
1.7630
1,.5920
0.97v2
0,9229
v.979%6
1.,9719
1,7683
2.143%7
2.,4768
2.ltal
C.nYlu
2. ?1h49k
2.9561
2.9681
eA777
P ATE D]
¢.,4305
2.,128%
1.7564
1.347%
U904
0,941S

ALTITUDE = 4950 km

Cn

v, 10u0
V,22be
0.3711
L.5a83
v./3b4a
v.11/0
1,0673
1.1694
1,22354
1.2039
1.1568
1.0428
V.BRST
v.09354
v.8899
0.¢971
t,13%63
V.v2l3
-4.1001
-0,2243
- 5004
*U,2443
-0.73%92
«0,9143
=1.unl1l
-1.1718
~l.,clu}
=].2067
=l,16%96
-1,U54%4
i), NYHk
e, 1021
-y, 4905
0,302
-l ldeD
-y, U202
Y,1GV0

Cn

=1.4729
=1,0831
-2,.5369
-3.,33%2
=3, 452
4,014}
-3,7778
-5,1751
-2.,2917
~l.21/2
“U,1071
u.9%2
187596
.40
2.,7117
2.59%6S
o l8ln
1,950u6
1.4732
1.0437
2.5%n2
3.3359
3.8613
4,0c23
s5.78¢°2
5.181¢0
PR LT
1e.cd3S
veollbl
-y 9S00
LA R LT
-l JUuYy/
~2.,7126
- LTS
e 1460
-l 4904
-1,472%

G,

00,0000
g uu37
=0.,9101
-1.5%74
=2¢,2601
a3.ucis
«3,706S
.a,2511
-4.,6139
-4.7237
-8,b6164a
-8 ,2624
-3,7113
«3.01Y%8
=2.2676
*1.5373
o), 9099
-y, 44357

u.0600

0,4a44qa1

t,4114

l.%4v0

2.2721

3.026u

53,7141

4.2h14d

4,01/$
4,731¢
4,27t

4,2699

s.7190

3,029

2.2718

1.9%44

t,9109

MY EL]

0., 0UL00




ORIGINAL PAGE S
OF POOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILOW
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE AEFLECTTON, FRBE WOLECULAR FLOW
y) FOLL ANGLE = 240°
Ao = 249.91 m’ Legp = 17837 » ALTITUDE = 490 km

REF
MOMENT REFERENCE CENTER AT X, Y, 2 =0, 0, 0
ALPHA Ca G & G o Cn G,
0,0 0.,9410 -0,0002 0.,0002 00,9410 0.1000 -1.8726 0,006u0
0,0 , — 029032 0,182} =1 4812 =0 3601
20,0 1.0856 nE . W AT 02951 ©2.1275  ~0.0637
L. 30,0 _1,3880 — a8.5138°5. 5,6208 _ 1,4386 - @ 8388 <2 2317 a1 0528 .. .
40,0 1.3056 -0,7306 00,9422 1.759a 0.5282 =3.1402 -1.5100

— - 2300 - 1.,2366 (.40 ——1.2010 . _1,999] —u.03489 . =3.2133 -—a=l.%126
60,0 1.0870 =i 1247 $45573 2,1785 0.,7283 <3,1028 -2.3947
.. 10,0 __0.7826  =£.3852 2. Thi8 A DPTINE. 0. IADY L2 0330 = P27

80,0 0,3I857  -1,3310 1,8766 2.3228 0.8019 -1,9369 -2.9au8
——— 90,0 _=0.000S =1, 350} 8064 23265, 0./868 . al. 0985 _=3.0126
100.,0 -0.3856¢ -1.3270 {8604 .su(‘g;‘o 7488  +0,2223 -2,9478
—_— 1100 0.7 . - ~ —=2,7332
120.0 =1.0390 =-1,1177 1.5419 2.1598 0.5732 1.3277  -2.3959

e 130.0 . 22,2290 =04,9347 ..._1,2529 ._} 9825  0,9408 . . 1.8338. ..=1,.973¢
140,0 -] . 2946 -9,725% 09,9354 l.'llSQ_ e 0.512% 2,0772 =1.5097

150.0 21,2463 28,5175 04108 1 ATIO B _IAYS 2.6341 __=1.4STT

1690,0 -1.0871 -0,3201 0,339a 1.1774 0.0A18 1.7476 ~0.6630
e _.170.0 =0, R74S -0 1714  U,1523  G.0960  w.u02S _1.3204_ _=0.36u1

ta0,0 00,9229 -@,9004 90,0003 0.9229 -0.1001 1.4732 0.0000
— 1900 =0.8A73  0,373A 08,1358 0.9093 <0 197t 1. 4689 . _0.3503

200,0 -1,1079 U,33¢2 =0,34806 1,201 -y ,2947 2.1305 00,6646
e 21000 21,2656 __0.5263  =0.6312 . ._1.5009._ =0 4089 _2.7352 _1.0598
220,0 ~1.3274  0,7437 <0.9613  1,7909 <0.5293  3.1473  1.5127
2300 _=1.2S52A  0.9882 -1.2A71 = 2.028A ~0.6393  3.2792  1.97e3
2a0,0 -1.0635 1.1435 -1,5671 2.2172 ey,/297 3.1V0494 2.a0u
250,0 -0.,758¢ 1.e750 -1,7954 2.319%0 EV R’y 2.,6408 2.7333%
260,0 -0 ,3865 1.,3460 -*,9037 2.5935 -v,0017 1.9356 2.9433

...... 2lu.0 .=u.0004 1 35646 =1,9372 2.,354% _ su 894 1.0 3014
280,0 0.3927 1,3542 -1,9157 2.3688 «0,7587 0.2390 2.95a8
— 2949.0 0,758 . 1.,3225. «i1.2880 . 2.,3122-—=0.0846 =0.60uA 2.7382
300,0 1.05h4 1.135% -1,571¢2 2.198°2 -v, 821 -1.319% 2.ac19
e 330,90 - ledd6S. . _ U 9487 - .al,2ll4 C.U123 .=l 4549 . =,82b65- 1«97
320,0 1.3063 0,733¢ -0,9434 1,7616 -0,.3204 -2,0732 1.5129
——— 3300 1.2383 0. SIAA _ aB 6882 3} A57 a0,192% . =2.033A... §.,659

340,0 1.0711 0,3248 ~u,335%4 1.1613 -0,U8%97 -1,745H4 V., 6642
——— - VelI31 . =u 1343 Q,Y062 - 20 U068 . =1.3103 .. 0,36u3

360,0 0,941¢C =0,0002 0,0002 v,.9410 0.:000 11,4726 0.0000
—_— IR e e J
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ORIGIMAL PAGE IS
OF POOR QUALITY
TABLE T - SPACE OPERATIONS CENTER FIRST STAGE BUILDW

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOM

z) ROLL ANGLE = 250°

F = 17.837 n

MOMENT REFEREMCE CENTER AV X, Y, 10,0, 0

Aegp = 209.91
ALPHA CA
[ v, 9408
1.0 V.02
2u,0 0,937
3n.0 1.0261
46 0 108358
S0.0 U,9%46
60,0 00,7936
70,0 0,5%6487
st 0 [T
S0.v =U,00u¢
1000 -u_ 28248
t10,0 -t) ,R80QA
| P4URY -0 74611
136,0 ey ,94v2
140,0 -~1,0166
150,0 =1,0200
| YUY e, 98y0
170,0 ~u bUY4
180.0 -y,9229
190,0 =0 ,A196
240.0 -u,95%47
2iv.¥ ~1,6042%
220,0 =1.,054n
430,08 «0,974a
40,0 “( A12%
2500 LY AL
26t 0 LD LT
27u,0 “iUg Uul
80,0 0,.2901
2%90.0 0,.5593
500 ,0 DLRDGY
3iuv.0 U,9626
320,.0 1.0166
330.0 1,0040
squ,0 v,91472
Isv. U v.8271
360.0 U,9405

™

“v,00u3
-v,1381
-0,2224
-0, 37848
-y, 4460
-t , a9y
-0,6428
=0,71158
-1,741 %
o lSus
-0,7302
-0,7047
i 6 %/Q
-¥,b4048
-0, 4370
-u,33%00
-, P2c 50
-u.}32v
-y,00va
0,135
vl.cenl?
,535y
v.a521
0,528
tahST0
G 1287
R rTY
U, 1547
v,7499
u,7:03
v, haYy]
U.9954
0.48a05
u.3284a
ite@ddns
v.lS4u
“0,u008

4

0, 0002
G 1497
00,3162
o,.5489
Y 198
1,U%88
1,2771
1,4303
1.9%035%0
145 3%¢
1.,847GA
1.41%7
1.2997
1.0441
0.7932
0,549
t,81h0
Ue,1354
=0,0003
all, 1362
U, 8254
Y9046l
-0, 827s
LYY )
1,311~
~l.412%
-1.5%24%
-1,5492
-1,5332
v],a8335
~1,288%
=-1,Ubobu
-0,79%a4
-u.56¢13
-0,811v
~tol3buL
0,0002

36

Cp

0.9480%
Y 8401
1,0032

1,197 -

1.3901
1.9199
1.6265
1,.6927
1.6
1.0001
1,65061
F T Y ¥ A
| Y]
1. 50469
1.,3539
1.19/8
1. 0ted
g,0duli
0.92¢9
b.,837%
1.1.¢na
t.ced
1,403
1.9
1.6601
1,/ 800
1.711y
1.,7150
1.7218
1.685a
1.h417
1.53s¢0
1.3560
1.1800
G.9rAv)
v,0440

00,9405

ALTITUDE = 490 =

Cu

[ Y27
v, 1708
0,2249%
4w 2A5%
[TIRLY Y]
v Y. ¢ -
v, 4298
TR Y LY
U Naln
Vausin
v,.49022
U, Ay -
y,.3unt
v.23/e
v, 1632
PN EY .
(TR Pk
U, VUiad
-0.100%
-0, 1698
-4 .d24%
-, d84i-
-0,35452

- ey 3042

09813
-~ 4818
-, u4Y
-U,4315
-0.4101

ml,S5116.

-, 3140y
U, ca38
-0.1687
vU U9
-, U301
Uaulca.
v vl

cn

-1.4l¢e

el 28w

-1.6997
-2 015t
ol . 38R
-d 3994
2,08}

~1.0818 -

=-1.4391
b .02
-y.,24909

¢ 5%2% -

v hasy
l.2d4e
1.45356
TORTS ¥
1.5%0y
leliluw
1.47152

1,082

lalt153
YRy S
2.3328

P.auny.

.27e5
1,991
14304
,e649
V.ctol
sl 3203
I R LR
=ll.cldu
-1 .43820
-] . 4bl4
el 349K
el.159}
-1.4126

G

0, 00ut

ey, 2tv0

-0.8434
-0 . 6436
=, 0656
=1.,0%v6
-1.2940

-t a583 .

=1.9%0%
~1:9641
=1.9522

L

-1.29a4
-1, 0047
-0,8054

S e

LY K ¥
cb,div?
v,0u0u0
4,2788
v.a4q1
Vs 0eat
v.86177

1,0828-

1.29n9
Peater
toot1e
1,5833
1.5953
1 4598
1 ,24y4
1 L9948
0,t685
U 5451
euudl
S
v.0000




°§'G'NAL PAGE IS

TABLE 1 - SPME RST STAGE SUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FNEE MOLECULAR FLOM
aa) MOLL ARGLE = 260°

2 1787 m ALTITUDE = 490 km

Aegf = 249.51 n Loe
MOMENT REFERENCE CENTER AT X, Y, 2=0,0,0

ALPHA Ca O &
00,0002

U.9379 -0.00048

Ca

00,1001

Cn ¢

-1.,4728

&

0,0 00,9379 0,0000

Bl — 03643 el iS50 Uy il g i —— A o d O —

20,0 0.7870  =0.1323  0.2788  §.8013 . 91638 =1.2947  <0.264s

' 40.0 0.7878  =0,2192 0.6835 1.0352 0.190a  =1,5245  =0,3955
-—- L 50,0 - — UreBEY - —=6,2905 — G393 F e rdb———ivhUet —= Aeed
60,0 0.5548 -0,2848 0. 929 1.112¢ 09,2050 1,390 -0,5212

8u,0 v, 1866 -0,3129 1.,024a4 1.,0797 v, 1899 -0, 8708 -y,9962
e S04 0 — =y 4002 =0 3129 — - 1,404 - 1o 00dd— U i e — A
100,0 =0,1806 -9,3029 0.9710 1,0249 0,159} «0,199} -0,.595a
—J_AM%WMMG—&W&—WH—#*
120.0 -0,.5%70 -,2779 v.8872 1.0670 v.llel v.al3a -0.9228

—_— - 130,00 - «U,6432 - aUyedddl - — Uullia 008 —— UGBTI 0 —=lviedd
3 10,0 «0,7589 00,2140 0.6179 0.9964 0.0517 0.8459 -0.3954
L———-—————Lsﬂf‘———-ﬂv§55¥*~—-0v41‘4-—-674$3A—a—~‘,8156————4mv0t¥6~———4L'ﬂ$§6———-4‘3313—
160.0 -0,.7897 ~0.132¢ v,2799 0, 8443 -0, U093 v.995a ~0.264°2

— e 370,6 _mu3SU6 =L U941 U 1298 - 4.Jb43 =y u330 -y 9048 _a( 2UbY
‘ 180,.0 -0,9229 -0,0008 -0,0003 0,.9229 -0,1001 1.,4732 0.0000
1900 =0,3537._ __0.0949 __«0.1308 - — D, 3615 =0, JA39 )} 1106 4,200

200,0 -~u,R1146 134y -y, 2895 0, 8680 -y,lh41 t.3vu0 v.2646
—————- 23040 =y 83eh e rgtlow  ~ug4ldd SIS — = g LI b ——uddd T
220,0 ~0,7844 00,2207 -0,6431 1,0326 -0,195¢ 1.525S 0.397¢
—_—230,0 =0 4822 0,3577 . =0.8041 . i 80— a0 2026 —1.5088  0,4632

280 0 -0,5959 'PP-LYAH ~0,4934% 1.1160 -y cuu 1.39¢29 .93

250,40 -0,3840 T {177 1 0246 1.1299 ~u.cula 1.10ce v.718

260,0 - 1819 v, 3060 -1,0123 t.ubY/ -y,lR50 v, bhly 10,5990
e L2 T e e 2 A0 B R 4 D) 1024 — -~ i FEe - - bR - ——s i L -
§ 2800 0.179¢ 0,303F7  ~1,0037 1.UuS6e  =0,1602 0.2)99 0,5929
—- 290.8 - ©,3707 4330256 --4,9912 1,0938 —0_1408 - -0 fube— 8572t
3050,0 U,5438% u, k817 e YlcH 1,09¢9 v, l2ub -y 4l sn u,5¢59

310,90 (2.2 %! v EB45 T LY L Uobh =9 VB84 - =W DY - dobi

320,0 00,7531 0.,2143 -0,0175 0,9917 ~0.0568 -0,8440 0.3972

330,080 -08,39%02. 9.174% . aB, 8868 B;0184.  —H,822R - - =03950h - -A3A0R -

240,90 [T 2.5 14 Uoldse ~u,eTne .03/c veviod -0 YYn 0, ,eo5

350.0 - Ve¥Siv QeS80 -yyiefNS 4, foue Y BN - YA - - G du il

360,0 V,9379 -0,0004 0,0002 0,9379 0,1001% -1,4728 0.0000

S



A’EF . 249.91 @

2

P

~eisInt Al
AvmIneL

OF POOR Qunktl

TABLE 1 - SPACE OPERATIONS CENTER FIRST STAGE BUILOUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

Logr * 17.837 m

bb) ROLL ANGLE = 270°
ALTITUDE = 490

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, ©

ALPHA

[
iv,.0
20,0
30,0
qu 0
54,0
60,0
710.0
0,0

100,0
1180
12¢,0
130.0
180,0
150,0
160.0
—- 70,0

180,00
20,0
210,49
220.0

_ _230.0

24U v
250, 0
260 0
218, 0
80,0
290,0
00,0
3iu,8
320.0
330,90
3a0,0
3560
360,0

90,0

-190.0

Ca
40,9818
u,%0uy
v,8728
80,8211
U, Tul8
U,0U98
v,8688
u.3118
0,199AR

=y, g0ub
-0,1898
o, 3063
-u, 8441
L 6154
-0,7027
=0 _Al4a1
-0,.8710
L' 1Y
«0.9229

. =0_9100

-0 _B8R6S
=0_,8416
-0,73066
=0 6110
Y LY
-6,3059
-0,135¢
»U, 0006
0,1159
0,2974
U,a96°
UpbhO45
v,7212
U, R108
v _ARYY
V,.9083
9,937%

G

&

%

%

c c

n )
-, 0003 v, 0003 00,9375 v, lauy -l al2n Qo Ut
U, UUYS U.15681 Y86 U LUNB3 o). 53352 — ugUied -
0.0004& 0,315¢ 0.927% 0.09¢7 -1.5398 0.030%
0.0001 G869 9.,84586 - GSVA00 3 4019 G086 — .
EX TR YTTR o.,6108% G, 9706 U, UhB3 -1,412% g,058¢0
P TTYITTY | Vell47 V.,9308 . U 4288 -} 140 Y08t - —
G.0001 0.7960 0.9237 0.v373 «1,095%0 V.05862
.=u,000S 0.,A358 _.0.8916 0 02350 . =0 8869 . 0,058
-y, u0ud 0.,8219 v,b83% U, u0Y] -y 04SSR n.,0al11
al,luus b, 3009 U 0068Y — . Y UGUY — ey Ll — YD —
-y,0003 0,8111 0,824a8 -, V108 -0,1991 0,050a
-y, 0001 0,809 _ 0. 8458 =0.,u22% 0,029 0,053
v, ufive u, 7592 0.e6c¢ -y, U3% u,2i69 U,08%0
g.,uvul 0., 7113 0,908 - =ULUS32 - u,5244- ... UL U5HB.
-0.0003 0.5806 0.9115 =0, usl2 0.7699 09,0523
U 0002 08660 4,930 0 UAu6 . 0,9932 _ 0. 0838
GautGa v.313A 0.925¢ =U.u%lg 1.1955 v.031v
~v.u(ul u,156% 0.91u4 . =0 U918 _ 1l 3h08 . M Ul
-0,u004a «0.0003 0,92¢9 -0,1001% 1,8732 0.0000
u.a001 =0,1005 . 0.,928) =0 UABE . 1 _S347 0. 0iba
0,06603 -t.35°17 0,945¢ -t,u917 1,54¢2 -~p.03}13
U.uuus Tu, 4839 0, 97uE . mau UBLIB  __1 . 5udl - =4 088 .
0,0007 00,6128 00,9562 -0,0678 1.4120 -0 ,0%2%
0.0007 «0.7261 . 0D,9%28_ -u USPA @ 1.2154 2 =0,.0529
TP, 1, Thoh v, 9117 -~ VU364 1,00494 U 0517
-l 00} (i P43 U RrT9Y LA ORI P-Ta.1 U Yk e, 0547
v, 004 =, /544 0,7664 -t 00/ 1.9Y9¢% v, L3377
*U,L0L8 ~U.,budib Up0ults U ubue v.3502 =y, u356 ———
-0.,0015 -0,eu409 0.651°7 U.0008 v,1422 -0,0386
~0,0012 00,8043 0, b876 G, uaco -u.,ud 30 aGyuSd}y - - - -
- 00]Y -0, 77177 V9016 [UIE Y] b Sk -, 09uR
U, 00Vs al,71%7 [P LY LeUS1e au,y,21l57 =Yy VS0 - —
-0,0004 «(,9999 0,9%81 0,U672 -0,7599 ~0.05¢?
60,0001 =0,48651 4,9344a SeUTYR.. = 9938 ay, G0dN —
v 0001 -0,5158% 0,92 %R [ LT “l.lva1 - 0308k
u.utou *U, 15992 8.492¢1 U U49bb =}.3%0u U uiby
-0,0003 00,0003 0,9375 v 1oul -1,4728 00,0000



ORIGINAL PAGE IS
OF PGOR QUALITY
TABLE 1 - SPACE OPERATIONS CENTER FIRST STAKE BUILDUP

AERODYNAMIC CRARCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOM

. cc) ROLL ANGLE = 280°
Agp = 249.91 nl Lpgr = 17.837 m ALTITUDE = 490 ke

MOMENT REFERENCE CENTER AT X, Y, 2 =0, 0,0
ALPHA Ca ~ G % Ca Ca G,
0,0 V.9375  ~0,0003 0,0003 0.9375 0.1001 -1.4728 0.0000

— - Y 4 36808 NS i 3 i O 2 3N
20,0 0,7976  s.13a¢ 0.2026 o097 Mg 00s2  -1.2952 o0.3210

—_— e =300 — 6 A 15— 81TV — A58 09— PR 2=t A3 A
40,0 0.7930 0.2207 0,6476 1,0a21 «0,0551 -1,5252 0,9044

—— e~ 50 0-— 4369 y . Fo %% g
60.0 0.5618 0.2080 0,9426 14983 <9.1207  -3.394) 0.6585
- —30.0 — 0.309% & B0 0151 — 4 1818 a0, 3082 =1, 3060 9, 3038

80,0 0.1901 0.3189 1.0382 1,0937 -0.1678 =0.872% 0, 7072
S — Y '
100.0  <-0.1808  0,3086 13,0037  1,0576. <0,1841 <0,2195  0.7072
120,.0 -0,%5434 0,2832 U,9034 1,047 «0,2027 v, a0u 0,6537
e 330,00, 6949 - Gs256T- - 037984 — B2 el d IR —— 6B — Py BB ——
140.0 -0.7688  0.2178  0,6287  3.0112 «0.1935  0.8430  0.5039
150,0 - =0, 8055 Q4253 (0, 4S54 0 BEe8 0. 1392 0. 9558 5 a4an

Vo2 — A N iRl D3 — N ———  ———————

160,0  =0.794¢0 0.1340 v.2825 0.8892 -0.l6c4 v.993a 0.3217

SENSURSSS & 7/ S SR 7' YTUUM 11 VTR TEE U3 T~ SN G 1 COI S V9T WSNVEETY 10 SHE At U S,
180,0 =0,9229 «0,0004 <0,0003 0.9229 <0.1001 1.4732 0,0000

—— 190,020 358 a0, 0851 0, 1317 0, 2683 <0 0330 1,301 ~0,2359
200,60 =0.8020 -0.1340  =~0,2B61 0.8580  =0.U090 1.2987  =-0,3226

e A0 8246 0 1T T N loBE- - - DR —— 4 B ——— =R
’ 220,0 <U,777@a  -0,2175 «0,6382 1.0238 0.0532 1.5237  =0.5060
30,0 20,6817 ~0.2562 - =0.7089 __§ 0186 0 UATS 3 SO0IT -0 SRAS

240,.0 =0,5510 -0,2860 -0,92061 1,1084 U, 1194 1,594 -0,65b4
250,0 -0,333a -0,3066 -1,024u 1.1292 0,10069 1.1824 -u, 7004
260,0 «0,1849 -0.3085 -1,021% 1,759 0.1658 U, bbYye ~y, 70582
_ 210,40 ~0.0006 ~0,3016 -1,0148 1,0937 - 0,.369% . v.9337 =0.bB50b

280,0 0,1850 <-0,3001 =1,008S5 1.061% 0.1784 0.2202 «0,6835
29400 0.3870 20,3053 - al 82308 1 136u 0 2802 a0 Q859 a0 408K

300,.0 t.5506 -0 ,2855 «0,9235 1,1058 v.2045 =0.3909 ~U,6540

—e. 330,06 0,689 _ _=0,2561 =0, ,7913 1., 0188 0 ¢038  _al.bo249 =y SB84

320.0 0.7612 =(,2163 -0,6233 1,0020 0.1943 -0,84835 -0,50«0
——— . 3300 0. 2019  a0,317S3 . 20,4535 .. . 0.9325 . 0 _J80S a0 .9564 . a0 A1)

340,0 0.79u8 -0,1334 ~0,2811 0,8457 V. 1h3¢C 00,9934 -0,3217

_— . 3%u.u  0,7497 . =L 948 =0,12492. . 0.1632 .U A3 _aU 9698 =y, e354
360,0 0.,9375 -0,0003 0,0003 0,937% 0,1001 -1,4728 0.0000

_ e e a9 e e I,

o Eid i



ORIGINAL F."\.:L 1 "1
OF POOR QUAL!A
TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM
dd) ROLL ANGLE = 290°

Lrer

=17.837 m

MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0

Mgy = 249.91 o2
ALPHA CA
v,0 0,.9349
10.46 v.8312
20,0 0.9415%
30,0 - 1 0309
40,0 1.0%21
54,0 V. 9785
60,0 u.8115
- . .- -720,0 - 0,578
a0,u V.87
- 90,0 L QU3
100,0 -0.,2810
e ice AMDLD =0,S5a90
teo.0 -0,7676
130,00 =u.9533
1480,0 -1,0423
—_—— ——— -150,0 _=1,0256
160,0 -0,942%
. 1700 -v., 8070
' 180,0 -¥,.9229
. 1800 e0A142
200.G -0,9440
—_—ee— - @30 - - alol039)
220,0 -1,0815
: —230.0  .=0.0638
240,49 ~U.B01K
250,0 =U.S5hH1
P6U,0 -b ,PRbY
- 21049  =ULHUHLS
280,0 v,2871
290,00 b,SS48
300,0 u,7742
310,90 U.9604]
520,0 1,0308
330,0 1,013
340,0 t.93°1
350,0 V,815%4
360,0 0,.,9349

G

- 002
SIS ¥ 7' B
0.2258

v,333% -

V.4498
V.56 16
0.6549
-0.7200
v.,7482
0.75846-
0.7364
g,70409 -
v, 6322
U,.5509
0.4407
00,3336
0.229%6
U.,1318
-0,0008
=0,1332
-v,2239
-b,3$331-
-0,848b606
- =l 5560
-y, 6497
-0, 7T14%
-0,739y
sy lu4a
-U,7301
-0 ,~940
= ,028]
-¥,9516
-U.,4440
=8,33%0h
-t 2”30
=, 1324
-0,0002

Cy

a,0u03
Vo307
v.3191
5548
v.8224
1. U865
1.3071
1.8623
1.92%°
1.93e5
1.4924
148194
1.241%
1,0590
0.817¢

0,5566 .

0,3208
U,133u
-0,0003
=0,31364
-0,.3217
=0,5 07
-0,8176
-] 0727
-1.2938
-1,45356
-1.511+%
=l.5¢37
-1.,5077
-1,81%0
-1 .25”+
-l 064V
00,8104
-0,9507
“h,316H
“-V,13d2
0.0003

B U — DA oSOV —— B ——

)

0.9349

1,0137

ALTITUDE = 490 =

“

v.l0u0

«0,0305

Cn

-1, 4750

1 .,69086

G

O, 0000

0,504a1

— 12105 ~0 0088 - -2,6730 0, F%0p0 —

3. T18%

1.4016

=0.:6499

-2.32917

09957

1.9502 — aUg€idd - ~@dgllid— foRine—

1.663%

1.7134
1,647
1.6779

«0,5154

-0, 4140

=2,2758

-1.83n%

1.4729

1.7184

SR NTEITE TGP ST CCY S S ) 1S S ——

-0,3382

—1.,0678 =0 A%4u0

1.5810

-y, 4144

1,5193.. =y,38i18

1.3908

-0,35821

—1.,2102 - =0.2824

_o.s37a

1.0152

-0,2234

U.,0243 . =0,1687

0,9229

1.0167

R - S V'S D Ve T LY

.31.5313

40

1.3898

1.64072
1.70/k
1.697S
l1.0d0d
1.6930
1.,6607
1,594k
1.220°
1,3811
1.1997
1.00%hR
L,8328
0,9349

~0.,2949

1.7183

- fedli3 — 12— ———

0.,h199

teQUaS . ) Q42—

1.4264

1 RBSS__

f.55un

144399 . 0 sund.

1.4472

0.9968
U, 1398

(t, 9046

-0,1001 1.4732 n,0000
=0, 0386 — } 2871 . _=0 3088
v.v3s1 1.7u24 -0,5057
e e e T
0.16069 2.3301 -0.9986
,,,,, 0. 2818 2. 4046 a1 .2527
V,51¢5 2.l 37 “1,4770
(C,87Tun 1.9407 el bl
NPT L) 1,480k -1,71¢4
vsuall Vr8d0y- =iy iBlH - -
v.44a03 v.2609 -1,7153%
L33 —031R8 el ARUIAR-
U 414k LI Yo' -1 .,4610
Ve 39U -l.2vb? -tscdes -
0,3a37 -1,427H -0 ,9977
0.2R48 -1 i dbbh e S ot L R
v,r259 =1,35511 0,504
v, lo%e 32139 ey ived
v.1000 -1,4730 V,00u0
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ORIGINAL ©,, . .
OF POOR Q.- ..,

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MDLECULAR FLON
ee) ROLL ANGLE = 300°

AREF = 249.91 m LREF =17.837 m ALTITUDE = 490 im
MOMENT REFERENCE CENTER AT X, ¥, 1 =0, 0,0
Cy C.. Oy % g n s
0,0 0,9%39 “u,0 101 U,0003 0,9339 v.U9499 -1 .47 %0 0,0000
————— 10,0 . U908 . Led209 — U 1363 . U N20U8  au UObY— —mi Ui O deie—
20,0 1.1056 0.3320 0.3458 1.1961 -0.0872 =2,1280 0.7260
Cem e 30,0 1.2586 - . 0,5236 - —8,6248 1, 4843 0,048 . 7248 ++160F
40,0 1.3270 Lellg? v, 9980 1,7884 ~u.352¢e% ~3,1492 1.655G
—_— - B0 - 142583 - Ue950d - - 142888 . . QlId—aY iSid e dbU2- 15— ——— —
60,0 1,0613 1.,1387 1.5790 2.2079 -0,.3830 «3,1088 2.6084
——— o100 0 7S50 1. .2663  _$.,7790 2. 3984 . a0 0803 .2 $22S 2 O03aa ==
80,0 U.3906 1.3%913 1.9126 2.3643 -0.76v4 -1,944% 3.16686
—— 90,0 U G000 1,3604 149252 @ 3MTS—wu Bl )l U986 $,3333
100,0 ~0.3861 1.,3397 1.8912 2.3396 ~0.800} -0.2388 3.1678
—_— e A0 =0 7828 1.23572 . 1.3435 - 2,3788 a0 17238y, 5954 2 .9350
120.0 -1.,0127 1.1041 1.5160 f.1214 -u,/u3s 1.300e 2.9685
—— 130,0 - _=1,2218 0,9346. - _1,2555. 1,902 =u,b289 1. 8124 . 2 14}
140,0 «]1,3153 0.7364 0,9520 1,7742 -0,9288 2.0697 1.6566
—_— - 150,00 __c1.,2607 ___0.S288__ 0. 6287 1 4952 20,4079 2 43ga 1.4632
160,0 -1.0953 0.,3300 0,3u4384 1,1873 -y,295a 1./404 0,7265
—_— o 110,00 =0,8702. . (114 . Ue1329 - 0 HB919_ _-u,l902 . 1.52uQ 0, 3878
180,0 -0,9229 -0,0004 «0.,0003 00,9229 -0,1001 1.4732 0.0000
—_— 1900 _+0_ 8857 ~0,1733  «0,1357.  __0,9022 0 0030 ) K686 =0 3AHX
200,0 “1,097AR -0,3289 =0,3459 1,1903 U, uBst 2.1¢o7 “0.7271%
—— 2300 - =l ,2692 =004 AU, b6322-  l.50ub u19US. PRE VU W TEE TN ¥ ;
’ 220.0 -1.3191 ~0,7386 =0,9562 1,7802 0,5178 3.1456 -1.6589
— 230 o1 2473 L0 Q8RR =1 2820 . 2.01S6 0 4516 = 3 .2774 a2 160S
249 0 -1,0581 -1,1372 -1.5781 2,205 0,279¢0 S.,1uly ~¢,6134
250,0 -U,7567 -1,2680 -1,7865 2.50484 J,045] 2.b30 -2.,953¢
2600 -0,3950 -1,549% -1.9134 2.3646 v.fST74 1.9%02 -5.1715%
s 70,0 - @V LGOUS - =] 3529 el N]41 3338 . VodBut— V980 el divt - JE S —
280,.0 0,.3893 -1,321) ~1,8968 22,3459 0,80u3 V.2367 -3,1737
- - 280,80 - U746} ... =1,2514. .. «},7587 A, 274X . 02,1758 . i, 6047 =a2,R3}8. o
300,0 1.02485 -1,1038 “1.5304 2. laun PEIYAT =1.3u00 22,9636
——— 30— — 322834 Uy WILY - =] ,2004 19760 Vo030~ =l o4 —mdyddbd— —— ———
320,0 1.3147 -0,7352 =0,9500¢ 1,7722 0,.9304 =2,0b6Y2 -1.6568
— 330,80 - 31,3532 _~0,5305 -2l 6238 18851 - B,0303 . <2.0322 - e} pHAF——
340,0 1.0R74 -u,5269 “0.3410 1.1791 G.294d “1.04a/t “0. 126k
- 350,0- - U 8B84%_ U, i73u .- aU Pdul WeW08l — U968 . =l SlVe— ey eIl o
360,0 00,9339 =~0.0001 0,0003 00,9339 0,U999 ~1.4730 L., 0000

a . - e



ORIGINAL PAGE IS
OF POOR QUALN'Y

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILODUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECUWAR FLOW

£f) ROLL ANGLE = 310°
Rogp = 249.91 m Lpgp = 17.837 » ALTITUDE = 490

MOMENT REFERENCE CENTER AT X, Y, 2= 0,0, 0

2

ALPHA €A O G Co Cn Cn )
0,0 U,9388y v ,0001 U, 00038 0,9339 v,u999 -1,47%0 0, 00u0
19,0 0,96400 Vo217 Voleve P, 9867 - s, v2dd =i ,b4e4 - U 4oV Sm e
20.0 1,2608 00,4485 0,3498 1,3744 «-0,1832 «2,5370 V.97086
30,0 1,4789 0,733 0,050 -1, 7655-- «0,3039 <3,3334-- L 6805 - o———n
40,0 1.5611 1.0574 0,997°2 ¢, 1247 ey 4970 3,851 P S Y4
SU,0 1.,.1¢6 1,3998 1.3747 c,a082 - <-0,/053 L AL ‘S,2486- - -
60,0 1.,2913 1.6970 1.7025 2,7198 -0.,8972 «3,791% 3.9397 ’
10,0 U,%18 1.9142 1.9482 22,8798 =] U566 . =3.,1880 - -4, 5088 - .
80,0 UV, 4806 2 UNBP e, 1040 2. 9746 1,169 -l SU9U n,8714
0,0 =y,0004 2.0715 2,1199 2.9924 -} .dyls -].cded G984 — - —
100,0 -0,4845 €. 0500 2.0929 2,9607 -1,.2264 -0,1172 4,8767
110,60 «0,9243% 19079 1,98%0 Q8612 . =3, 1788 - 90867 -- 4B — —————
1200 =1.,02579 1.6634 1.6611 2.,656% =1,0509 1.8%b4 1 9200
130,0 =1, 4840 1.,381¢ le3b1e d,4204 =Yoo d.u312 $,4908 - — . ——0.
140,0 =1.5677 1,0627 1,0050 2.1348 0,346 2.7106 2,4188
150,0 -1.4753 0,733 00,6514 1.7637 .. =4,5a38 2¢590614 . fs0839 - — o
160.0 -1.,2486 v.4atla 0,3465% 1.8612 -0 ,3A00 2.1énd u,v9712
170,0 -0,9458 Ve21c4 v.i273 0,970 - =0 ,cas7 149007 .- L 46%5 . .
180.0 =0,.9229 -0.0004 -6,0003 0.,9229 -u,1001 1.4732 v.0000
180,0. =0,959) ~0,2139  <y,1297 8,98457 4,018 1 o437 . =0 B8T0Q — —
20u 0 -1,2507 < 440} -y, 5488 1.3564% v,13%717 Z2.556H “0,972¢2
— - 210,40 -1,48¢<7 -, 7345 ~U,6999 1.7734 - U,.4d9%2 ~$5d30d- - =§,6440— ——— e St
220,0 -1,5741 =1.0650 -1,0101 2.1432 0,4925 3.86u9 -2,4219
—_— 230 40 «l,5090 . =1,3939 e1,3690 2,857 . - 0,687 - 84,0807 - =3, 249
240,0 -1.P7R48 -1 .,6902 *1.0971% e I3 u.b912 3.7901 ~5.9408
290 ,0 -0.9°28°2 -1.,9089 -1,940Y 2.rhin 1.0501 s.1hb ¢ -4 ,5073%
260,0 -0.,48706 -2 055K -2.,10725 .71 1.in0b 2,3117 -, 8837
270.0 ~0,000U6 ol ubbhd *2,110Uh 2,44y 1.2udl l.c2uY el Y876
280,0 U,q837 -2,0445 -2,0879 2.,953%¢ 1.c262 V.11063 -4,8819
2%0,0 0,924h -],9017 }.9300 2,542 1.1745 . «Q,0483. . 4,550 .. .
300,0 1.,2603 -1,bb6b “l.bhYh P LA 1.U019 el 8399 e§ Yoo
10,0 14847 el 3717 «]l,3451 ce,4lbY U, 9098 . =d dheH Sl - - —
320,0 1.9654 -1.,0584 -1,00¢21 2.,1299 v.7317 -2.7100 -2.4195
330,0 1.47188 =U,.73%09 «l,650H 1,760 0,2411 -2 +H959% ) g 2B o
340,0 1.2531 -l oddu? el ,34/9 1,565k U.37UH -¢,14%6 ) 9714
550.0 V.9534 eu.2133 ~0.12Yu Vo948 Uegldy -l 4999 ay o - - -
360,0 V,9339 =0,0001 u.,0003 v,9339 v,.2999 -1,4730 VL,0000

42



ORIGINAL - -

OF POOR’ Q:_‘f";__:'

. TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

gg) ROLL ANGLE = 320°
ALTITUDE = 490 km

AREF = 249.9% .2 =17.837 =

Lrer

MOMENT REFERENCE CENTER AT X, ¥, 2 =0 0,

ALPHA

S

-U0.,0001

&

0.,000°

Ca

0,0 0.9415

20,0 1.3989 9,5%540 0.3299 1,5313 -0,1989 -2,.8909 1.2161
—— e 30,01, b8 0,084 06155 2, 0083 — b ntol— 3 A30A—— 2, 4344
40,0 1,794S 1.3951 U,9643 2,4600 -0,0790 -4 ,4290 3.2u12
- D00 1,7340 - — 1 85405 143338 - Byl -l UG8l SBlY A B
60,0 1.,8872 2.,2682 1.6a47a 3.10%9¢ .1,2218 -4, 2840 S.3165
_——l0.0. 1. 0RA9 ___ 2,591S £ . 9032 3 . 3841 =l AAO0R L3 . S51¢ 5. 4316
80,0 0,5669 ¢.7841 2,0548 3,4994 =1,.59¢25% -2.,4948 b,6413
_— = W0 =l 0004 - 2,8072.. 2,0618..__3 4745 =]l 0432  «l.@USY e N9}
100,0 «0.5671 2.78a4 2,0547 3,499 -1.6631 O.1074 6.640%
—_— 10,0 =108} 22,5890 _ _31.9005 3.3818 =1 .5786 4 .3SS6 - G A6
120,0 -1.483%1 2,2¢661 1.6462 3.1e12 -1.4104 2.5bu7 S.3183
_— - 130,0- =1 ,2319 .- 1,8562 1.,3241 . 2,548 =} 199} S U0l8 - 4,300 —
140,0 -1,7885 1.3937 0,9630 2.,08542 «0.9a425 3.3199 3, 2023
e — 150, 0 —_wl 5628 U,9833 _0,6151 . 3,9989  a0.679% 3. 3266 2.3334
160,0 ~1,3917 90,5535 0,3¢250 1.9243 -0,44U6 22,5257 1.21869
_ S-170.0 __=1,0122 - .0,25i8 O lldb . .1, 0431 =0 2492 1. bIll...._ 4,541k
180,0 «0,9229 -0,0004 «0,0003 0,9229 «0,1001 1.,4732 00,0000
—_—— 10,0 =1 8377 =0,2537  =0,311S51 . _} 0486 0. 0389 34 7993 =0 5481
200,0 -1,3802 -0,54876 -0,3222 1.5113 v, 1924 2.89u7 ~1,2180
————e - @l 2l g 6998 - =l 93IL Al 6120 1 Y8 UGS Sy =iy
) 220,90 =1.7764 -1,3827 -0,9554 2,4363 0,668% a,8213 «3,2067
_ 2300 a1 7078 =1,8292  =1.3022. .2,8323  0.945¢ 4 SA4)} a4 312y 000000
240,0 -1,8h2% “2.2%34 -1,618% 3,1139 1.,2088 4,27949 =5,52060
250,0 -1,0667 -2,5514 =1,hb9"n 3,33%08 1,4254 $.94499 -b, 1849
260,0 -0,5%94 2,457 -2,0225 3,4487 1.9806 2.abbe -~0.6505
——— - BRG U U, 0005 =gy BT - eR D) B Rt - 1,0399— —FdUYe - eogObbN—
280,0 0,.55484 -2,7455 -2,0226 3, 4484 1.65066 -0,1133 -6,6508
—— 298,080 - 1,0637 -2,5043 - ~1,;8634 3:3208—— 1,.9789 =1 363A - -6 1P90— - —m o
300,0 1.4h02 -2,2291 -1,6157 3,1083 1,4101 -2.38174 =5.3240
— 310,06 - 1,7038  «1,8285 =},297% Q8087 — - L 1984 - <S,pbobt  =dz3tyd - - m o
320,90 1.7624 ~1,3722 =0.9455 2.81648 0,9a43 =-3.324s «3,2053
e 330,06 - 1,6439 =937 - «0,6062- 31,9754 —— 0.6833 — <3,1289 R A4 - -
340,90 1.3710 -0.5449 -0,3193 1,501% U,4456 .2,5243 1.217u
350,090 1,811} I8! ~04,1150 140414 - - U YU =is0fvh =t b4ibH -
360.0 0.9419 «0,0001 0,0002 0.9415 00,1000 -], 4725 ¢.,0000

0

43

¢ c

n ¢

c

D (]

0,9415

2

0.,10060 «1,472% 00,0000

B e 2 2 & L - L | B - e e B L ey 0 ' -

e rm——— & - eme, S



GE 15
ORIGINAL PA

TABLE 1 - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

hh) ROLL ANGLE = 330°

Agr = 249.91 nl pe1.837m ALTITUDE = 490 kn

Lee

MOMENT REFERENCE CENTER AT X, Y, 2 =0, 0, 0

ALPHA (ZA CN CY CD C' Cn l)t
v,0 U,Q41u -0,0002 V. 0002 0.9410 u,l0u0 =1.47¢b v uuL
j1u.0 1.,0608 . u,2835. U,093% . JLU933 - =l UBYY AN — Ui ——
20,0 1,5028 0,6a497 0,2725 1.6512 -0.2491 «3,1547 1.4375
30,0 1.8198 1,132 0,522 .~ 23,1971 — w0, 5108 _ a8 2006 — -2 . 8102 .
49,0 t.9704 1,6940 0,8249 2. /171 -0, 8406 -4 ,8508 $.9°02
50,0 1.9083. . 22,2658 1,1340 - 3,1643 — 21,1936 =4 9012 —_ S, 3019
60,0 1.,643% 2.7873 1.8185 3.5203 -1,9216 =8,5%776 6.5851
e e 10,0 . 141986 3.1923% 16390  __3,7278 «1.7925 _«3.7229 _ 1 6066
LYV ) V.6287 3.4413 1.7761 3.9147 «1,98U2 KL b,2h51
90,0 =U,00US 3. 4845 1.1926 SL,HI0S el ubul. =1l 0503 B A4S
100,0 =0,6279 33,4377 1.7727 3.9138 -2,056% 0.431% 8.2618
1100 . =1.34949 _ 31879 . 1.635% 3. 7715 __ _«1.9436 3 B1S&6 __ 7 _604S
120,0 -1.6381 2.7849 1,616H4 3.5711 -l .13%9 2.9¢82 6.9042
130.0 -1.9012 2.2624 1.1314 -3,150S8 - «1,45%33 S.0480¢ -5 3089
140,0 -1.9598 1.689¢% 0,82U8 2.705% -1.,1300 3.8718 33,9269
150,0 -1.8155% 1.1326 u.5221 2.,1932_ .. =4.8017 = 3.5983 ___2.5R0y
160,0 -1,5003 v.6S07 v.eles 1.6497 -u.50491 2.855% 11,4581
170,¢ -l.0636 U.c892 0.0938% 1,094 | -u.cdllb. 182U,  GemlSY
180,0 -0,92¢29 ~0,0004 =0.,0003 00,9229 =J.10u1 1.4732 00,0000
_ oo 1900 =1.0665. -0.2B838. =0.,0947 _ gt 1012 _ _ D, US44 . 1.9£59 =l bi64d
200,0 -1,4947 -u,b646¢° -h.2716 1.0d424 U,c427 S.1059A8 *1.43%5
—m - 2300, =l BUI3 «l,1245  ~U.5198 2.1820 - . U, 2lUG. - ULRUlI . wg 529
220,0 ~].9523 -1,6792 -0,8167 2.,6927 00,8350 4,829a «3,9250
—_— 2300 . =1,8R30 =2.2377. «1.1178 . 3,1230 _ _1.1196 __4.9585 =5 %148 .
240 ,0 =1.6187 -d, 7483 =-1.35453% 3,474 1.5%00% 4,5729 -b,9443 .
250,40 -1.,7R11% -5.14387° -1.b14%4 3,124 let?762 s.7117% =T,o0le?
2600 “U,6204 -3,3939 -1,748¢2 3, 8630 1.96497 e.4974 ~8.21ul
— eTU .0 =0,00uk w3 4507 14,1115 3,b271 éJUhug L., 04738 b 4H8LY
280,0 0,6194 -~3,3926 -1,7482 3, 8817 2.0490 -0,4304 =8, 2722
290 .0 1.174%0 e3,1420 =l ,6105 3.716n 1,.,93%89 =) 8208 «?,6143
00,0 1.6151 el 7404 -1,5%49¢1 LY 1.7357 2,945 eh 5S4 11
310,08 l.8764 el E28Y9 “lellln 3.1113 1.4530 =8,60v]1 - al,81gS
320,0 1.9374 -1,6674 08093 e.b7e2%8 1.13%¢8 «3,8803 -3,9¢2%2
330,0 1.,8020 e1.1213  «0,5174 22,1756 U.8068 <«3,5988 egd,.SRB14 -
346 ,0 1,4813% =U.6411 -0,2h8% 1.6217 Ve 0B(0 2 8557 el UitS
35040 1,0601 ~U,28¢3 U lI45 1,094h (VI 2 § LR -28 I sbeiH?
30,0 v.9a610 =0,0002 V., 0002 00,9410 V. 1000 -1.,47¢6 N,000u0

a4




ORIGINAL PAGE IS
OF POOR QUALITY

TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

1) ROLL ANGLE = 340°

Apgp = 249.91 w? Legr ® 17.837m  ALTITUDE « 490 b

MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, 0 N

ALPHA Ca SN % Cp Cn Cn Cy
0.0 0,9405 -0,0003 V. 0002 00,9405 0, 1001 l.4726 00,0000

e e L L

20,0 1.583% 4,270 G.”GQ

$.2909 <3.3482  1.6123

Fareng

S . R < < . _
40,0 2.0938 1.9284 u,5942 2.9001 -, 9806 -9.0%49 4,492%
‘—‘*““——“'“5960—“—‘3?ﬁ5“*“*"evquQ-—"*ﬂyﬁi;E—”““575403f‘“’*T‘edq“——'s?*;‘4—“"*1*999_——'__"-——“—_

60,0 1,7%502 3,1914 1,0343 3.7785 «1.759¢  «4.6668 7.5982
30,0 1, 248 36556 18D A OATe 2 06982 3 6066 87049
80.0 0.6692 3,9374 1.,2909 4,1946 -2.283% -2.348% 9,56¢1
PR W W VT TV L S TS 7Y S S 1 & R W VA TS TS FV. WS § 1 SHN Y U S ——
: 100.0  »0.6707  3,9843  1,2938 49,2022 w2.3691  0,8298  9,5603
: , : o8 5, 7930
120,0 -1.,7421 3.,1833 1,0309 3.7669 =1 .YA5S 3.4574 7.9987
MENSENESW 1,0 SSPY-IYE P SR 1% P SU T U VA S YUY P - TS IV V¢ SH—
140,0 -2,0803 1.9203 0,99%4s 2.8042 -1.,2782 4,3589 4,893
L 1500  a1.9%07 1. 2849 0. 3708 3 BAGSH — a0 BU%2 3 8902  _ 3 Q359

169.0 “1.,576% v,7257 0.1956 1.7315 -0 ,2557 3,1240 1,611
e 120,0 =1, 09680, 3092 . U0,0660 - 1 1345  0.2B80 1.8007 Y bbbe——
180,0 ~0,9229 -0,0004 =0,0003 6,.,9229 -0.1001 1,4732 0,00600
L 190,00  al 4088 D 3090 a0.06748 _ } 3468 . 0. 0473 2 0158 _af 6600
200,0 ~1.5811 -0,7242 ~0,1564 1.7415 0.2R34 35,3490 =1,0140
- B0 s 21 94—y d Lol B RS - R I Uyl il ed R —
r__—_—_—- 220,0 -2,0786 -1,9138 «0,5939 2,8788 90,9647 S$,05%48 -8 ,4966
L-__m,a__-e,uu_.a..sus_ el BI83 3 3607 . 3 3495 S 1362 ep, ttéa

240,0 -1,7319 -3.1588 -1,0223 3.7394 1.745%0 4.6642  «=1.b043
250,0 -1,2638 -5.,62047 -1,16823 4,vied 2.usle 3.6949 =-8,794%¢
260,0 -0,6675 -3,9202 =1.2840 4.1761 2.2768 2,5483 -9.5ht9
e 270,08 ... =0,0003 . 24,0079 *1.3129 4,212  ¢2.35718 Q,0153 »9.8252

280,0 0.60647 =3,9110 “1,2812 R,1662 2.3638 ~0,8318 ~9,5683
290 .0 1.2590 =3 . 6102  =3,.3729  3.9973 . 2.227% =2 3L15.. =£,]963%
300,0 1.7253 =3.14b¢ -1,0173 5.,7246 1.YR48 -3.4b02 =7.56un
—eee. 31040 20076 22,9511 . . =0.,8144 3,3449 1 h5S83 el }]15¢ b il
320.0 2.0780 -1,9131 =(,5937 2.8717% 1.285%2 -4,3592 -8 ,4947
—_—330 0. 1 0138 el 2697 «0,37256. . 2. 3378 0. 9043 a3 9910 . a2 8364
3406,0 1.5620 =0,7174 ~j,1938 1,7210 U,3%/9 -3,1247 =1.,h150
—_—ee 3500 1,1033 . =2U 308 =l 0671 . 1, 1AUE U, 2YU3  al NNl el b — e .
360,0 0,9405 -0,0%03 0.,0002 0,9405 00,1001 -),47286 0,0000

et e o e e e e




ORIGINAL PAGE IS
OF POOR QUALIT
TABLE I - SPACE OPERATIONS CENTER FIRST STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE RELECTION, FREE MOLECULAR FLOW

2 33) ROLL ANGLE = 350°
- 249.9i m

AREF LREF = 17837 =» ALTITUDE = 490 im
MOMENT REFERENCE CENTER AT X, Y, Z =0, 0, 0
AFLPHA FA (:N CY CD cm Cn CL
0.0 U,95749 -, 00u4 v, 00072 v,9379 v, 1001} -1.,4728 U 000
10,9 1+t 367 V.3269 040351 Lol dbd - my i — ad fbedd— Bty — - - e
20,0 1,6431 0,779 0,104} 1,6126 w3172 -3.4347 1.7219
--30.0 2. 0154 - 31,3873 052019 2843 — 0500 - 88136 - 3 HROB .
40,0 2. 1714 2.L8u? V,319Y $.0197 =l,.Ub/5 «h, 10171 4,895
50,0 ¢, 1072 e,1981 V,4353 345232 - =] 20k =D sleb) - oy0t0l8 e
60,0 1.8152  3.4505  0.5449  3,9323  -1,9128 -4,5710  8,2410 -
. 10,0 -1.3224 3,9553 0.6310 8,154 _ =g 2889 -3.5073 . Q. Sa4e
a0,0 V., 6967 4,.2769 0., 6045 4,3854 -2, ,4R43 -2 L0659 10,35817¢
90,0 U, 0006 4,3763 U,69490 4,4311 - *2.08U5 .  au 4ble — I HTNS
100,0 «(,6960 4,2731 0,6832 4,3820 2,59 1.,2622 10,385}
..... 110,0. =1.3180 3,9%0¢0 U,6290  4,2087 =g 106 — 2,765%2 9 S4U8
120,0 -1,8047 $.4365 U.5421 3.,9140 ~2.,1452 S.4¢51 B.ce9!
130,0 *2 o 0995 R 7951 U, 4342 3,5148 . al,l869 . 4.5132 - HebldS%—
140,0 -2,1620 2.0760 0,3142 3,705 ~1,3764 4,71393 4,8560
e 2180 ,0 =2.,0015 1.,3829 0,1998 2.6316 _ =l Y619 . 4. 2888 3 teba . .
160,0 -1.6312 vu.7764 U,1051 1,8006 -0, ,%848 s.5164 1.12¢07
170.0 -1,1222 0.,3255 L0545 l1.161Y U 2990 dokddd . N IWle
180,0 =0,9229 «0,0004 -0,0003 0,.%9229 -0,1001 1.4732 0.0000
e 221800 . . a1,3363 e, 3204 . »U,0360 1.,1759. . 0,0759)  2.0682 G, 1012 .
200,0 -1.6346 -y, 7746k -0.1041 1,8031 0,3091 3,45851 -1.7232
e B3040 2840065 =1 ,3817 . U 01 25430% - UyblYP.... L4818} —aF it —
i 220,0 -2.,1682 -2,0770 -0,315%4 3,0109 1,579 S.1079 -l4,8583
2300 22,3030 - «2,7917  ~0,4337  3,5185 . . 1.4935 51261 a6 6l98 .
edn o ~1,8069 ~5,4342 -0, ,5416 3.9157 1.,9017 4.,5701 -H, 244K
250,0 =-1,3197 -5,94617 -, beB) 4,2061 cl.cucl $.5017¢% -9, 504G
260 ,0 e, 0955 “4,2b34 “0,6810 4,37¢v e.,4702 2.0 10,3808
-~ 27040-  =U0,0004 =d4,3776 =Uyb99y 4,434 ded90T -y 4t 83 elusbhpd - e
280,0 V.6944 -4,2610 ~U,6807 4,3694 22,5718 =1.,2b16 =1y,3905
240,0 1.3168  =3.939% -0 _h238 4,171 Bi4ieh  —@ilhbe w8 B34e
30,0 1,797°2 -5.41490 - e5874 $.4919 e, 1uls e5.974964 “n.P34}
$10,0 2,099 ~c,/1bb ~U,431Y9 3.49/3 1of9k4- cd,0b3d wo.blcl S s e
320,0 2.1583 -2.0669 -0,3144 2,9968 1,3823 4,739 -4.,8563
330,90 1,9918 -1,3714 «(,1988 2. 4178 ¢, Y688 -l ,2H50 - h Oy o e
340,0 1.0Pd] =0, 77ud U100 50 1,/917 U,.929¢2% -5.5160 =1, 1°2¢%
- 350,90 l.1288 U, 52458 U355 l.1n8]) Yed0lb - ~¢ bdSG - T bt e e
360,90 V.9379 =0,0004 0,0002 0,94879 v,l0Ud -1,47¢28 0,00u0

46



ORiGINAL PAGE
,C‘
OF POOR GuaLiTy

TABLE.I1 - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLOW

a] ROLL ANGLE = -60°

AREF - 249,91 =m2 LREF =17.837 m ALTITUDE = 450 m
MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0 _
0,0 1.9035 «0,0002 0,0003 1,9035 0.2083 0,0922 00,0000
G i 0 < - . ————

20,0 2,2800  0,0732 #7113

K5 - ~0.3773  0,0%09
RSB T W S S 7Y VORI W OX Y S 7Y 5 ,

20,0 2,6850 1.4908 1.9324 0.1266
s e Sy S L S — By $F B - , — ol —

60,0  2,1208 Q’um . 341858 -2,080% n,1946 ‘ '
30,0 _1.5088 28484 T3 8830 - 2963 8,1906

80,0  0.7871  2,7028  3.8272  &,7315 ~1,727S  =2,5021  0.2079
SUREESENESSE ¥ 07 WY S VY S S TT Y SUN SFVTY WAy PV SENPPE P U U 7 Y PR 1Y ¢
100,0  <0,7746  3,6829  3.7909  4,6886  -1.8182 +2,4988  9.2202
100 i 508 B E3AE 3 5630 A b8 — i 58— 2 3682 0, 1888
120,0 -2,0859  2,2487 3,1063  4,3863 -1.6138 -2,1026 0.1552
s 30— nd 5082 -y BT By BT G B Ao i HI A
180,60  =2.6997  §,8977 - 1,9064  3,6329 1,1918 o1,3230  0.1282
160,0 -2,3002 00,6777 c,7189 2,4903 «0,.6570 «0,5470 0.0%514
13050 al 8203 0,3540 0,2828 - 1 ,9158 a0 8323043145 ——0,0319-
180.0 »1.9161  -0,0008  0,0001  1,9181 =0,2084 -0,0923  0,0000
— 190 0 ) 8702 el TR, 28 — $ 81850 0, 0228 0835 9,221
200,0 -2,2921 -0. 734 -0,7157 2,48190 0.,2182 0.3822 «0,0528
3 2208  =2.6905 -1,498%  =3,9392 l.ozn 0.7567 1,200  +0.1327
_——MMM%MMM%M —_————
240,0 -2.1219 -2.,2720 -3,1503 4,4074 1,3%322 2.,0338 «0,2041
259,0 -1,5210 -2.5412 -3,5741 4,6228 1,5639 2,5252 *0,2115
26u,0 -0,7881 =-2.6956 -«3,8142 A, 717 1.117S 2.4927 -0.,2184
. 210,00 . 20,0001 . =2,7098 -3.,83]4 M 6730 . 3 1784 _ . 2,5132. 0. 22713
280,0  0,7771  -2.6743  «3,7767  6,6727  1.8077  2,4812 <-0.231¢
. 90,0 1,530 22,5317 e}, SA57 4 5869 | IS0 2 _JAIE _ «0,2004
300,90 2,1027 -2.2469 -3,i162 4,3614 1,6193 2.,096¢2 ~0.1550
. 310,0. . 2,5025 _ =1,8952 . .22,5605. - 4,0363 1,429 3 730} a0 4843 —
320,0  2.6887 +1,8902 1,9340  3.6152  1,1913  1,3146  «0,1306
3300 2.STA7_ a1.0S2S _ =3 2787 _ 3,0499_  0.4152  0.89S8 . =0,080%
340,0 2.26%96 =0),6675 -0,7052 2,4520 00,6531 0.5363 -0 0519
... 350,0 _ 1.8668__ =0,3523 . =0.2817  1.911d . _0,4321  _ 0,2109 _ =3,021%
360,0  1,9035  -0,0002  0,0003  1,9035  0,2083  0,0922  0,0000

e+ e - ——— . R 7 e et — —_




2
AREF = 24991 m
MOMENT REFERENCE CENTERAT X, ¥, 2 =0, 0,0

ALPHA

0.0
10,0
20,0
30,0
20,0
50,0
60,0
70.0
80,0
90,0

100,0

110.0

120,0

130,0

10,0

150.0

160,0

170.0

180,0

190.0

200,0

210,0

220,0

230.0

240,0

250,0

260.0

10,0

280,0

290,0

300,0

310,0

320,0

330,0

340,0

350,0

360.0

1.

Ca
9013S

240062

2,
3.
3.
3.
2.

5895
6332
1863
0807
s856

-1.8603

0,
-u.
-0,
-l
-d.
-3,
-3,
-3,
-2,
-2,

-y,

9746
0007
9685
8559
5566
0366
1982
0238
6197
0201
9195

-2.0147

-2,

6106

«3,0444

-3,
=3,0315 .
-2,
-1,
-0,
-y,
0,
1.
2,
3.
3.
3,
[
<.

2124

5815
8620
ar43
Q009
9657
8546
5619
0219
1926
0232
S137
004aq
3035

ORIGINAL PAGE (S
OF POOR QUALITY

TABLE IT - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

b) POLL ANGLE = -50°
ALTITUDE = 490 im

Lee

%

-0,0002
0.4390
0.9004

1.4907.

2.1432
2.804a7
3.389¢

3.8118

4,1048
q,1233
e,0926
3.8204
3.3637
2.8056
2.152%
1.4883
V.9080
0.,4393
-0,0002
-0,4362
-0,9031
-l1,8934
=-2,1580
-2,.7966
-3.3849
-3,8202
-4,0958
-4,1245
-4,0765
«3,8025
-3,3582
=2,7 52
-2,1451
-1,8841
-U,0934
-u,4352
-0.0002

Fe 17.837 m

G

0,0003
0,26917
0.,7158
1,3322
2.,0327
2.7553
3,4009

- .3,8151

4,1935
a,2133
4,1775
3. 8781
3.3688
2.7561
2.,0427
1.329¢6
0.7243
0,2713
0.0002
-¢.2702
«0,7225
«1,3389
-2,0515
«2.745%86
-3,3583
-5,8785
-q,1817
~4,2099
-6,1580
=3,8582
-3,3651
.2,7348
=2,035¢
e1,3267
-0,7091
-0,2686
0.,0003

cD C. cn cl
1.903% 0.2083 0.0922 0.0000
- 2.0606 20,0788 _a0.0839 0,011}
2.8187 «0.3516 =0,.3807 0,0848%
—3,6164 —=a0,7252 0,292 0. 0802 —
44,3272 =1,1601 ~1,2730 0.,1228
48,9523 =1.6.58 . 21,759} - 0,1653 - . —
$,4358 =2,0438 -2,2013 0.,2014
-S5.7317 __ 22,3789 _=2.5116 - _0.,220%.
5.,9308 -2.6314 -2,7433 0.2041
S,8179__=2,1038 __=2.7615 90,3550
S.9102 22,7476 -2,7430 0.2527
-8.,1380 _ =2.6357 2,556 00,3333
5.3856 -2.5802 -2.2821 0,197%
28,9506 «2.0526. =1,8633. 01532 . .. _ .
4,3451 -],64088 -1:3864 0.1248
3,603 =1 . 168 20,9318 . . 0.08238
2.,8473  -0,8280 -0.5536 0,0a53
2.014S__ _-0,497/1 _.»U0,2659 . 0.0128 _ .
1,919 -0,2086 =0,0923 0.0000
2,068 ___0.0723 . 09,0852 . =0,0380
2.8410 0.5479 0.,3877 =0.0a71
3,6293 0.7313 . 0,80i2- - -~0,0863 -
4,3626 1.1567 1.2827 -0,1309
4,9368 __ 11,6033 ____1,1570_ _a0,1350 .
5,829a 2.,0333 2.199% -0,2134
5.7362 2,3813 2.5%270 -0,2286
5.9164 2,6209 2.7350 =-0,2979
$.8761 2.70%3 2,1595  =0,2617 S
S.8849 2.7384 2.727% «0,2637
5,7083 2.,0191 2.5379 -0,2394
5,3827 2,3815 2.2340 =0,1989
4,9186 2.,0489 1,88¢9  =0,1575 B —
§,3342 1,6538 1.3832 ~0.1289
33,6032 1.2227 0.9305 -6,0854 —_
2.8007 v.8201 0.5393  ~-0,0463
2,0583 0.49956 0.2632 =0,0178
1.,903% 0.2083 0.09¢22 0,0000

48



ORIGINAL Pai:
OF POGR Q'iiTY
TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP

AERODYNAMi C CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECIULAR FLOM

c) ROLL ANGLE = -48°
Mg = 249.91 nl Lo, =17.837 m ALTITUDE = 490 I

REF
MOMENT REFERTHCE CENTER AT X, Y, 2 =0, 0, 0
ALPHA G G S ‘o C Cn )

0.0 1.9037 =0.0003 0.0003 1.9037 0.2083 0.0322 0.0000
e e 300 244398 — 08,5106 £ 3803 - 3 19380 l32E——=i 0885 — 0041 —
20,0 2.8846 1.1301 90,6705 3.1581  «0,8059 <=3,3533 0.0354
e e BN e BRI $ 0228 1 2605 A 104 =008 0 1508 0682
40,0 5.6568 2.8289 1.9621 5.004a8 -§,5816 -l.2261 0.1084
B N N T (21 7 SRS 7V S 4 T B N7 VERDN S )T SV 71 S ——
60.0 3,0005 44,5638 3.5101 6.3F8R_ 22,7948  -2.1510 0.1369
—e 788 . 2.1785 . $.1932 S 8388 _ 6 28856 a3 2633 ~2.488%  0.3338
80,0 1.1384 9.5766 q,1145 7.,0091 -3,5921 «2.6967 0.,2393
e 90,0 ——m0,6009- 5,633 4.1382 - _$,9513— 23,0910 - =3 1115 §.3896
100,0  -1,1379 35,5723 4,109 T,0028 =3,7311 <2,7012 02411
—— 108 a2,3705 S 1864 3 .8083 6. %0 ~3,5436 -2.5012  .233¢
120,0 -2,9907 q,5627 33,3186 86,3726 -3,1928 22,1926 0,.1982
—— 130,00 =3.5202 — 3.1540 - _2.6888 __5.7876 — a2, 1081 =)} 7958 Q0 i536—
140,0  =3,653% 2.829¢ 31,9610  §,002t <2,1217 -}1.3385 0.1090
— 150,80 A3.a165 - 3.08238 1. 3598 4,088 a1 5258 ~0.8926  8.0688
160,0 -2,8533 1.1337 00,6735 3.1639 -0,9898 -3,519% 00,0357
———eeee 20,0 =2.1008 Q. SITL (,2022 .. 2.2080 20,9539 a0.2480  0.0122
1800 =1,9115 «0.0002 6,0000 1.9119  <=0,2086 -0,092¢ 0.0000
1808 a2.1317  a0.8330 _=0.2006 _2.1988 0 1132 0 0663 =8.0$38
200.0 =2,8790 -1,1247 -0.,6690 3.1471 0.,4750 00,3540 -0,0378
STV S WS SF Y.V U SEPT W T 57 WS- 11V SEN .7 V7 ST VS 7 1 T EEREPV ¢ £ T —
220.,0 =3,6358 ~2,8112 -1,9492 4,974 1,5585 31,2209 -9,1170
_230.0 23,4790 3. 76T8 2 6AT71 S 7154 __2. 1726  3.6998 =g 1608
240,0 22,9685 -4,5134 «3,279% 6.,3040 2.7566 2.1326 -0,2011
250,.v -2,152° 95,1327 33,7659 66,7058 3.22%59 2.464% «0,2349
260,90 ~l.12066 55,5108 «§,0639 6©,9293 3.5514 2.u728 -0,2582
— _QI0.0  =0,9008 25,5613 a8,0925 . _ $.8944 __ 3.6566 - - @,6%47 - =0,203d
2800 1.1283 «5,5093  <¢,0617 6.9223 3.7017 2,6718  «(,2597
— 290,0 - 2,1838 —=8,1106 =B, 1482 .. 6,67S8  3,5108 2 Q748 . 02480 —
300,0 2.9577 ~8,4983 -3,2664 6.,2813 3.16175 2.1u3%3 -0,2124
e © 3100 — 3.,4788 — 23,3035 ad 6430 85,7076 346887 - 1,7749 = tbde - —
320,0 3.6228 «2.8015  ~1,9401 64,9559 2.1222 1.3300 =0,1159
cm e --3B0L0 . 3.3825 =1 ,9002 - =1,2887. 4,087+ J,5248 - 0,8837 -0, 0730 - —— - .
340,0 2,8396 -1.1131 -0,6583 3.1047 ¢,9848 VeS101 -0,0373
— e . 350,0 2vi150 20,5102 20,3319 21713 —— 09513 — 02035 — P4 0126 ——— — - —
: 360,0 1,9037 <0,0003 0.0003 1.9037 0.2083 0.0922 0.0000

: - - - 49 C e e e . . a——— - -——— ——— e e e v e - —— . —




AERODYNAMIC CHARACTERISTICS BASED UPOM FULLY ACCOMMODATED,

ORIGINAL PAGE IS
OF POOR QUALITY
TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP

DIFFUSE PARTICLE RERLECTION, FREF MOLECULAR FLOW
d) ROLL ANGLE = -30°

2 =
Mgy = 243.91 » Lpgr = 17837 m
MOMENT REFERENCE CENTER AT X, ¥, Z = 0, 0, 0
ALPHA Cy Oy ¢y

ALTITUDE = 490 km

c C c c

D ] n L
0.0 1.9037 «0,0003 0.0003 1.9037 0.2083 0,0922 0.0000
0.0 2,2299 $.5837 - —0,1%2 -2,30080 —=0, 4599 —<0,0363 M 005Y — -
20.0 3.0991 1.3264 0.5606 3.48009 -0.0009 -5,2818 0.0226
38,6 3.7277 253053 450689 4, 4936 —1,21TH <5 62060—9; —_—
a0.0 48,0094 3.4332 1.,6738 5.52083  =1,953 -1.0381 0.0824
S6,.0 3.8650 4,583 - 2,2930 - -0, 3972 ——=2,.7295 —=1,4595— S 4?9 —
60.0 3.3153 5.609% 2.8567 1.1017 3,459 -1,8473 0.1540
L 10,0 2.8095 - 6., A018 . 3.,2887. . 3., 5780 =R, 8838 =2, 1826—— 81020
80,0 1.2626 t.895a 3.5573 7.8516 =-4.84505 =2.3308 0.2057
90,0 - =0,0007 ©.9600 ‘3295845 1,819 —=8 2755 - -=243857 —— 042106
100,0 =-1,2635 6.89%0 3,5568 7.8520 -4,6115 -2.3017 9,2041
$110,0- - =2,3008 -0 ,3028 3,2828 - F;5656 —=8;3508 —<2,1568 —0¢ ;2000 — —————
120,0  -3.3635 $.5991 2.8511 7,085¢ =3,8907 -1._.8848 0.1660
130,0 =3,8048 4,5784 242954 8,3007 - 23,2695 -=1,5006-- 01235 — ——
130,0 =8,0004 3.42087 1.6708 5.5099 <2.5361 =1.1496 0.082¢6
— 150,080 - =3,33252 . 2,30S2 150692 A, 408 =}1,196)1  =0.,768% -0, 0008
160.0 =3,.11248 1.3319 0.5638 3.8156 -1,1331 ~0.a489 0.0230
170,0 . ~2.2487 L.5857 0,1978 £.3198 _.=0,5039. =0,2189  0.,0063 -
180,00 ~1.9129 -0,0004 0.0001 1.,9129 =0,2088 -0.0926 0.0000
~190,0 .. _=2,2814 . =0,5808 <0,197a 23148 —0,1508- _0.0317 . =0, 0068
200.° -3,1020 -1.3233 -0,.5616 3.4029 0.9890 0.2837 -0,0249
- 230,08 23,7199 =2,2958 =},0677 #,88258 —— 31,1993 — 6278 — ~00534 - -
220,0 =3,9886 -3.8108 <],6b4848 55,4890 1.9288 1,0342 «0.0892
v 233040 23,8318 _=8,5331. =3, 2712 - 6,3402 _2.0043 1. 4500 9. 1230
2a0,0  =3.2758 =5,5420 <2,8196 7.0153 3,40087 1.8288 =0,1663
250.0 -2.3835 -6,3329 ~3,2511 7.4963 3.9976 2.1243 <0,.1973
260.0  -1,2a87 -6.8099 =3.5120 71,7539 a, 3955 2.3070 <0.2196
270.0 ~0,0007 -6,9026 =3,5570 71,7563 4,9343 2.33117 -0,2288
280,09 1,2880 =¢t,8128 «3,5136 7,7567 4,953 2.3169 «0,2198
. 290.0 2,.371%  =56,3121 »3.,2801 71,4715 . _Aa 3165 . 2.1310 a0, 268 . .
300.0 5,2659  =5,5297 -2,8113 6,9945 3,864 1.8020 =0,.1823
310,0 3.8192 -4,517c «=2,2630 6.,3186 .___3,2a19 1.5228  =0.3323% -
320.0 3,9743 ~3.4000 =1,6573 5,4697 2.,9379 1.1%38 =0,0883
330.0 3,204 =2,2874 ~1.0621 a,a68) ___1.8000 _ 0,765 =0.0838 .
340,.0 3.0611 ~-1.3097 -0,5527 3,3589 1.1279 2.,4818  -0,0245
350,0 2.2166  ~0,57b9  ~0,19a8 2.2865 0.b011  ..0.,2155 =0,0068 _ - .
360,0 1.9037 ~0,0003 0,0003 1,9037 0,2083 0.0922 0,0000



ORIGINAL PAGE IS
OF POOR QUALITY
TABLE II - SPACE OPEMTIONS CENTER SECOND STAGE BUTLOUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWAR FLOW

2 e) ROLL ANGLE = -20°

AREF = 249.91 n Lpgr © 17.837 a ATITUDE = 490 km

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0 --

ALPHA Ca CN CY ¢ C c c

] n L
0,0 1,903%7 «0,0003 0,003 1,9037 0.2083 0.0922 0.0000
- 10,0 . _2.3138 . 06362 00,1397 23908 _ 2y 189) a0 0U0L— 20,0006
20,0 3.250a 1.8783 0.4016 3,576 «0,6917 -0,178S 0.,0072
- 30,0 53,9716 2.6218 0, I38% 4. 8088 o1 4083  -9,4367 - 08274
40,0 4,2599 3.9087 1.2150 §.8912 -2.2542 -0,738a 0,0a62
—_ 50,86 -4,317a $.2319 . 1,607 -  6,8508 23,3810 - «3,0533— - 0,0330- —
60,0 3.5295 6,8210 2,0817 T.6067 =3,979% -1.3400 00,1036
- L. 100 @ 2.56a7 _ _1.330%__  _2.3%26 .  B.1263 __a4.5512 -1.5%98 01253
86,0 1.384S 7.8929 2.5870 8,4089 -S_.1080 -1,6951 0.1459
—————— - 80,0 U,0007 8.,U2485 ... 2.0288 - _3,43%35 _ =3.2e%4 =}, 1258 04579
100,0 -1,3449 7.8903 2.3857 8.0062 ©5,2652 -1.7011 0.1453
—— e S 1380 =2.5%20 3. 3125 2.3880  _ 8.1018 =l 915 . «1.56%6 - 0. }AAD
120.0 -5.5016 6.3827 2.0663 7.5570 ~-4,4123 -1,.3608 0.1151
—_ 1300 ~»4,08#42 -5.1988 .. 1.6565 548015 =3 ,0813 =1,31208 - 0,0129-
140,0 8,866 3.899s 1.,2109 S.874% -2.,08606 -0.8500 0,0458
—_— --150.80  =3.9S504 _ 2.610& _ _0,114a8 4. 1802 =2 0078 .0.5268 _ 0_.023S
160,0  =3,2%27 1.a808 0,4028 3,579 -1.2391 ~0.344%6 0.0078
R S110,0 -2.3207 . . u.6311. . _Q0.13%0 2.3911 =0.5421  =0,1807 @ =3.0006
180,0 -1,9129 -0,0008 0.0001 1,9129 -0,2084 «0,.092% 0.0000
—_— 190,00 2. 3158 ~0,6312 -0_3401 @ _2,3916 £.1787 0. 0805 0. 0803
200,0 -3,2703 -1,8807 -0.,a4048 3,5963 0.6806 0.1812  «0_.0090
———— 2100 =3.9481 _ ~2,6003 _.«0,71751 48,2734 ___1.5838 Q0 4365 g, 0273
220,.0 -4,243; -3,8865 =1,2104 5.8080 22,2248 0.,7372 -0.051%
—_— 2308  -8,0A93 25,1920 1 6573 6 A8682 3 1057 1 8640 =0.0790
2300 ~3,4987 ~6,3617 «2,0622 7.53712 5.9290 1.3291 «0.1102
2500 -2.596A -7,2828 -2,3789 8,0660 q,0094 1.9502 «0.1360
260,0 -1.3412 ~7.8574 =2,5765 84,3719 5.0760 1,6908 -0,.1588
—_———— — s 21040 - =0,0005 -=28.,0182 =2.,6315 8,4333. —5.2698 delein. =0, 3745 . .
280,0 1.339% -7.8548 -2,5753 8,3687 $.2580 1.6992 «0.1590
290,0 2.54}10 =1,266% =3.,3723 83,0428 - __4,9583 - 1.5678 20,1565
300,¢C 3.aR91 -6,384a8 =2.0547 7.5165 a,4189 1.3680 -0,.1239
S 310,90 4,0830 . =5,1839 - «}.6337 6,7885 - 3.1023 - -1.1213 ~0.0864 -
320.0 4,28064 «3,8902 “1.2108 55,8688 2.874¢ 0.8500 -0,0511
330,0.- . 3.930% 22,5808 . =0,2303 4,1930. - 23,0453 —--0,9150- =0,0868 — -
340.0 3.2477 -1.4717 -0.4018 3,571 1.,caa7 0.3329 =0,0090
350,00 . 2.,3028 «0,6301 - =0.1388 2,318% - 9.0813 0. }191 040002
360.0 1.9037 -0,0003 0.0003 1.903 0.2083 0.0922 90,0000

51



ALPHA c

A
0,0 1.9037
10,0 d, 36528
20,0 3.3702
30,0 4.110%
a0,0 a,q17¢0
50,0 4,2692
60,0 33,6634
70.0 22,6584
an, o 1,4000
0.0 =0,0010
100.0 -1.4001
$410.0 el 6524
120.0 -3.639A
130,0 »3,2603
140,0 -4_.4144
150,.0 - 0985 .
160.0 -3,.36064
. 170.0 r2, 3794
tao0.0 *1.9155
170, 0 _=2,371S
200,0 -3,3776
10,0 «4,34151
220.0 -4 ,8177
230,00 .. _=8_26AS5
2a0,0 -3.6491
250,0 -2.6560
260,0 -1,3977
27040 =0,0007
280.0 1.3965
290.0 2.6866
300_.0 3.6312
310,0 4,249
320,0 4,4091
330.0 4,0810
340,0 3.3571
350.0 24,3587
360,0 1.9037

AREF = 249.91 o

2

SE 1S
ORIGINAL PAG

OF POOR QUALITY

TABLE Il - SPACE OPERATIONS CENTER SECOND STAGE BUTLDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACOOMMODATED,

DIFFUSE PARTICLE RERLECTION, FREE MOLECULAR FLOW

Loer = 17.837 =
MOMENT REFERENCE CENTER AT X, ¥, 2=0,0, 0

%

-0,0003
0,0607
1.58%4
2.84719
a,2174
5.6525-
6.9476
7.9335%
8,5759

8,7310

8.5715

1.9312.-

6.9162
S5.6462
],2172
2.812L1
1.98548

0.6720

~0,0005
*0,6666
-1,%833
~2,8138
-8,2115
—-=3,6802.
-6,9157
-7,9217
-8.5454
-8,7513
-8,5445
-7.8931)
-6.8817
=5.,6193
-3,1994
-2,7924
-1,5747
~0,6641
-0.0003

f) ROLL ANGLE = -10°
ALTITUDE = 490 im

Cy

0.0003
$.,0733
0.2123
0,8107
0.6408
0,8801
1.0970

- 1.2642

1,3713
1.3929
1.3700
1.2625
1.0908
0,871
0,6804

0,224
v.0730
0.0001
00,0743
-0.214a1

- =0,4149

-0,6416

. »0,878A

-1,0924
-]1.2624
~1,3661

- =1439717

~1.3662
-1,2971
-1.0853
-0,8751
-0.6395
-0,4070
-0,2120
=-0,0733

0.0003

Co
1.,9037

cl cn cl

0,2083 0.0922 00,0000

C B ARed ol 202 Do P22- ey 00T

3.7136

«0,753S «0,0553 -9,0094

B,9827— <1,9300 - —<0,1%08 - =005 — -

6,1247
71,1254
71,9219

- 848873

8.7947

- 84,4800

8.7903

-2.,8865  «0,3622 0.,0038
«3,8193 -=0,5359 SvbisS - —
«8.3196 -0.6949 00,0375 i
«5,0352 _ -0.8154 — 0,083%
«5,.9512 -0,8965 0,0718

«5.1318. =0,9136 - 040815 — -
-5.7248  -0.9049 0,071

88532 25,3807 0. 8572 9, 0681

7.8824

-q4,7780 -0.7378 0.,0802

7.1188- - =3.49931  «0.6l83 - 0,0193

6.1226

3,7100

-3,0803 -0.4768 0,0037
- 0,8091 0 _8,9699 . «2.14896 =0.3382  =0.0053 .
-1,3147 -0.,2202 -0,0091

2.8603__ «0.6683 . «0.1380 . _=0,0025 . __

1.9155

- 2485186

48,9851

3,7199

6,1216

—2.,1129 .

7.8809
8,445]1
8,.7639

- 8,8609 -

52

8.7629
8.4145-
7.6478
7.0872
6,1040
8,9846
35,6976
2.4366
1,9037

-0.,2088 -0,0928  0.0000
0,1911 .- ~0,08420 — 0,007%

0.780a 0.0572 0.0084
1,5139 - - 0,1986- 040038 -——
2.8245 0,363  <0,007b

3,3893 _ _ 0.5353 . a0.0322

q.,2828 0.6922 -0,041%
5,0203 0.8162 -0,0599
S.2236 0.89a2 -0,0789

$.4502 - 0.9187 =0,0932

S.7121 0.9030 -0,0788
5.3749 - 90,8318 ~0,06808 - -
a,1770 0.7336  =0.0490

$,9002 - G.0l27 ~9,0249 —

3.,08048 0.4752 «0,0071

a,1857 0,.3372 90,0036

1.5190 00,2200 0.0085
0, 08677 ¢.1380 050072
0.,2083 0.0922 0,0000



ORIGINAL PAGE [S

OF POOR QUALITY
TABLE 11 - SPACE OPERATIONS CENTER SECOND STAGE BUTLDUP
AERODYNAMIC CHARACTERISTICS BASED UPOR FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLOW
9) ROLL ANGLE = 0°
hogp = 249.91 82 L =17.837m  ALTITUDE = 490 kn

MOMENT REFERENCE CENTER AT X, ¥, 210, 0,0
ALPHA

CA C“ CY t:D c- cn
0,0 1,9035 -0,0002 0,0003 1,903% 0.2083 0.,0922
—_ .. An.0 2 3854 R ABIE  =u 2186 4,.0900.

20,0  3.a138 S, %38 -0.7776  0.0825
—spelen 1513 50704

40,0 4,46488 4,3234 =-0,0001 6,2022 -2,3154 0,0%569
. 50,0 A.3113 - 5,2936  #0,0001 - 1,2130-—=3.5105. 0,013

60.90 3.7060 7.1258 =9,0003 8,024¢ ~4.84)13 0.0253

L 10,0  2.8876  8.1288 _0.0000 _ _8.SSIT _e5.1786 . . 0.0126.. .

80,0 t.a117 87594 ¢.,0000 84,8712 5,066 v.004a

— -S0.0 20,0010 9,0222 0,0000 ..9,0222-—=5.9285- — 4.0000
' 100,0 ~1,4133 08,7655 =0,9002 8.8776¢ -5,0528 -0.00s4

- 1100 =2 . 6834 B 13% 0. 0001 8,535  a5.534% «0.0180.

120,0 =3,6778 7.0859 90,0000 7.9753  <=4,0888B  -0,.0253
—_— 1300  _=-4,3150 35,1914  =0,0040% 11,2146 — =4, U924 =0, 0589
;- 160,00  <8,8665 4,32%0 0.0000 6.,2020 3,185 -0,0564
... 1S0.0 _wA,188A __2.8824 =8,0001  S.0382 =2.1962. a=0.0707

160,0 <-3.a00a 1.6199 «0,0001 3,7893 -1.3398  <0.0b21
J170,0 _=2,3978 . Q.6847 @ 0.0000 . 2,4802 . =U.6765 .. -L.ub98
180,0 =1.9155 ~=0,0005 0,0001 1,9155 =0,2084 =-0.0924

-

Lo 190.0 P 006 =0,6A0% . 0Q.0000 @ 2.8822  _0.2088 . =0,0894.

200,0 =3,8252 -1,6226 =0,0001 3,7738 V7654 =y, 0823
e 210.0 . sA,3731 22,8835 —=0.0003 . -5,0S88 . 1.9601 - au.0708
‘ 220.0 ~4,8694 <4,3166 «0,0001 6.1984 2.9930 <0.0563
L__. 2300 <4.3202 _=25.790S __ «0.6002 ... 7. 3327 3.4845_ .. au.0A10

240,0 =-3,.6983% -7.,1048 =3.0003 44,0021 q, 4018 -0,02%0
250.,0 -2,.6899 -8,1306 0,0003 88,5603 S.15u6 -v,.0135
260,0 -1,a152 83,7636 -0,0001 88,8761 5.0635 -0.,0v43

t

e 270.0- =0,0008- - 2Yyuddb——0v0000 9,036 - 5,¥286 - -9,00060
280,0 1.4183 <8,7659 0.0000 8.878% 5,8571 0,00a3
— 290,0 2.6795 —5,0888- - -0,0000 8,5268 5,5112 - 6,0125
300,0 1,6789  =7,0676 0.0001 7.9601 4,9097 v.0247
e — 310.0 — A,308% - —«5,3140 8,000 1.1927 - 84,1008 9., 00v9
320,0 4,858  <4,3060 0,0001 6,1830 3.1577 0.uS68
—_— 330.0 28,1391  =2.8653 . 0,8500.  5,0171 - 2,2053 e.0707
30,0 3.3877  -1.6082 0.0002 3,1334 1.5038 0.0820
... 350,0 . 2,3753. _~u,6157-— -0,0004- 2,455 0,675  w,u901
360,0 1.9035  «0,0002 0,0003 1,903% v.2083 0.092¢2

— e o - 53

)

0,0000
—-=0,0142
=0.0267
---=0,0359
-y,04a13
-af,0613
-0.03448
-=0,0238
-0,0110
- L0000
-0,0117
-=0,0367
-0,0345
0,036
-0,0808
20,0359
-3,02606
~y,0142
0,0000
~.0.,0182
0,uee?
Vo301
00,0407

. 90,0808

06,0342
,02u49
0.0116
6,000
0., .16
0.0237
0,U338
U, 0808
00,0810
0.,03%9
00,0266
Q.ulal
00,0000



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

h) ROLL ANGLE = 10°
ALTITUDE = 490 im

o

1,903S

. 2.4529. .

3,.7088
84,9799
6.1228
1,1243
7.9213
A.850;%
8,.78487

B hu2a

8,601%
8.8654 _
71,8882
1.1221
6,1333
4.9770 .
3.7156
2.4b4a3
1.9155
2.452%
$.7239
q,984U5
6,135
1.1112
7.8794
8.4425
8,764%7
8,8643
8.7673
8,a217
17,8607
1,093}
6.1110

. 84,9509

Aogp = 249.91 a? Logs = 17.837 m
MOMENT REFERENCE CENTER AT X, Y, 2 = 0, 0, 0
ALPHA Ca o cy
0.0 1.,9035 «0,0002 00,0003
10.0 2.3720 _. Q.hllgn__:n.ﬂliﬂ
20,0 3.3659 1.583% «0.,2119
30.0 a,1079 2,808 =0,4100
40,0 4.4160 q,21586 -0,6409
S0.0 4,2106 S.6539  =0,8199
60,0 3.6631 6, 9472 «],0959
— 70.0 2.6563 1.9210  _=1,20625 .
80.0 1.399] 8,5700 -1,3700
I ... 9.0 _=0,0010 . n8,7333 _=1,3434
100,0 -1.,4018 88,5824 -1,3719
110,0 -2,6%902 _ 1. .9830 =}].2654 .
120,0 -3.64825 66,9213 -1,0913
. 130,00 . =4,264S 9.65921 . ~-u,8802
140,0 -q3,8218 4,2247 -0,6428
— 1500 . «&,10496 ___2.8163 ~0_,410S
160,0 -3,.3715 1.%877 «0,2134a
. 170,0  -2.3832. 4.e733 _ +0,0737
180,0 -}.,9155 «0,0005 00,0001
_ 190.0 _«2,.3723  =0.6671 _ 0.073a
200,0 «3.3816 =] ,54841 00,2145
_ 210,0 _=d, 31112 =2 H114 = U,4117
20,0 o8,82485 =-3,2172 00,6425
—_—. .. 230,0 _ -8.2638  -S5.6387 Q0 ATAN
240,0 «3. 6461 -6,.9091 1.0903
250.0 -2.655¢4 -7.9192 1.2616
260,0 -1,3981 «8,5472 1.3661
e 210,08 - =0,0007 =8,7546 . },3984
280,0 1.3978 -8,5488 1.30671
290,0 2.,6892 2l 80806 1.7588
300,0 3.6378 -b.R924 1.,0881
- - 3i10,0 4,253% - a5,6338 - V.8763
320,0 44,4105 -§,2039 0,639
- 138,90 A, D862 =2, 7989 __0_4088.
3430,0 3.3536 «1.,5733 00,2122
— 350,.0 . L3602 _el,6b641 . B,0132
360,0 1,903% 00,0002 0,0003

3.6938
2,4400
1,9038

Cn

0.20843
=0.2079
-0,7%27
vl.5%29a
-2.48b4
«3.4100
-4,35197

=5.0330

~3.>487
-9,1325
«5,730%
*5,391s
-4,7/819
-3,9967
3,083
-2,1533
-1,.,3106b

=0.0688 .

-0,2084
0.19068
v, /a0Y
l.2114
2,4262
3.35819
4,2785
S.0173
S.%241
S5./%14
9.7123
5,3782
Q,/829
3.,9948
3.0A84
2.1575
1.518:
U.b674
¢.,2083

cn

V0922

L.1312

0.2203
0.3382
0.4757
Uebl27
0.7842
. @.84158
U.9v4b
V. 91357
0.8978
0.8129
0.6870
05307
0.3649
0.1982
0,09+
“0,0423
-0.0924
-0.1373
-u,2221
~U.34u3
-0.a772
06170
v, 74}0
-U,.,b4c2])
-U,Slc8
=0.9190
00,8945
-0,R120
-),bn8%48
=U,5316
~0,3023
«0,1970
), (6501
0,04cH
0,06922

¢y

0. 000
=u,v2ub
-0,083%
=0,065%5
-0,0848
=0.0%92
-0,1040
«0,1038
-0,0947
-0.0816
«0,0944
«0.1156
-0,1094
~0,0582
«0,0846
-0.0650
«0,0452
“0,0207

00,0000

0.0209

6,0441

U,0675

0,0879

0.1026

4,1085

H,1097

0U,1017

U, 0931

06,1015

v.1173

01153

Oesl049

0.0878

v,06068

00,0447

U.0e07

0.0000



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED.
DIFFUSE PARTICLE REFLECTION, FREE MOLECUWLAR FLOW

1) ROLL ANGLE = 20°

Mgy = 249.91 o2 Lo = 17.837 ALTITUDE = 490 tm
MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, 0
ALPHA Cp Cy Cy Cp Ca Cn 7y
0.0 1.9038 =0,000¢2 00,0003 1.9035 00,2083 0. 0922 0.,0000
0.3430 00,0574
— 057188 =0, 001 1 - — ———— -

80,0 4,255  3.9041  ~1.2136  5.8847 -2.25¢3  U.8507  =-0.1231
A3 435——dv 1306 <4500 - - - — -
g ~3.9763.  1,3379  <0.1651

80,0 1.3455 17,8984 -2,5890 8,4148 =5.,1058 1,7045 -0.1678
e L T L O e o L T T e I 2
; 100,0 1,746 7,895  -2,5879  8,4128 . iis.zm.i 1.6%46  <0,1672
- SV SY 7T NPV TV Sl TV SRy WY TV V.

120,0 =3.5028 6.3839 -2,0669 7.9587 «3,4159 1.3201 -0,1773

140.0  -4,2643 3.9186 <l 8176 3,097  <2.8702 0,7807 -0,1234
NN WS + 7 VWPV WYY ¥ SO —
160,0 »3,2596 1.,4835 -0,4040 53,5870 -1.2418 V.1813 -0,05975
————110,0 __=2.3253 6330 =0,1804. -2,8055 20,0433 0.0015. . =0,0265. - . .
180.0  #1,9181 <0 4004 . €,0001  1,9181 =0,2084 -0.0923  0,0000
200.0 «3,2794 -1.,4828 0.4060 3,6056 0,6826 00,3478 0.0595
- 210,023,060 — =2.6309 — 04,3193 8 JNUT 3 3886 — 205835~ 00996 - — .
220,0  <8,2623  =3,9032 1,162  5,8901. . 2.2321 <0.8530  0.1288
~ ' 68138 3.1127 a3 3307 0 4STA. .. . .
240,.0 -3,5011 -b,3651 2,0623 71.59412 3.,933e -1.3805 0.1751
2%0,0 -2,5511 «7.2940 2,3820 8,0748 4,0148 -1.5785 0.1840
260,0 -1.3417 -7,8595 2.,5770 8,3742 Y.U762 =1.6995 G.1808
e . 210,0 =0.000% _ _=b.015]1._ __2.0266 . BA301 _ 35,2642 . =1.7257 _ G.1116
280,0 1.3405  «7,0%90 2,577 8,373% 3,2581  -1.6907 0.1806
_— 290,0 2,5451. . =»71.276% . 2,374S __ S.4%593 4 Y634 =1.5432 . 0,2036
300.0 3.4983 -6, 35469 2,060 7.5344 4,4262 -1,3217 0,1870
——— 310,0 . 4.0929 25,1936 LAY 6.8037 . 37017 =l Udlb ... U 1630
320.0 48,2500 <3,8925 3. $RE8  S5.072%  2.8762  -0,7370  0,1280
___-_ﬂ-_mm_l.uu_-wl&___im__gma___z.hm_ -0 . A359___  _5.09483 _.
340,¢ 3.,2a54 -1,4713 0,8013 3.5694 1.,2442 -0,1788 v.0589

350,00 2,988  =Qh292 . 0,1384 _ 2,8747 . _0,0400 __0,0013. . U,0&05
360.0  §,9035 <6002 . 0,0003  1,9035  0,2083  0.0922  0.0000

— - - ‘5§ .




Aogr = 249.91 w Lggp = 17-837 @ ALTITUDE = 430 Im
MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0
ALPHA Cy Cx Cy Cp Cu
0.0 1.9035  =0,0002 0,0003 1.903S 0,208%
— 10,0 2,232 - 4.,5839 _=0,19%2 243031 ... =0,18603 .
20,0 3.1003 1.3266 «0,5%98 3,8020 ~0,6016
—_ ©30,0  -3,72I5  2.,3048 =}, 0696 - 4,403 --1,2180.
40,0 4,0016 3,4265% =1,6702 5.9509%  =1,9539
—_ 90,0 3.,8505 - - 44,5583 . =g,284¢2 6,3738. <2,7203-
60,0 3.3071% F.5972 =2,0493 7,0852 -3,45a%
70,0 . 2.8028 . 6.3R851 ___=3,2786 1,5583 4,038
80,0 1.2531 6.,8837 -3,5284 7.7918  =u4,4106
————e. 90,0 . 20,0008 . 6,9266 - 23,5655 1.,7813 =4,5517
100,0 «1,2567 6,859 -3,5370 7,8099 <-4,59792
- 1100 . =2,3987 _  6.3877  =3,2807 7.5608  e4.3a9)
120,0 -3,2867 5.5716 =2.8340 7.0491 =3 ,8b47
— e 130,0 . =3,8529 . 4,5651 .. =2,2813. 6,381} ~3.,2562
. 1840,0 =4,0052 3,4325 ~1,6723 5.5183 =2,9394
—— 150,0 «3.7317__ . 2,3089 31,0711 4,8993 . «1.7992
160,0 =35,1005 1.3276 =0,5614 3,4028 -1.1300
. 110,0. . =2.2517 U ,5864  =0,1982 2.3229. . =u,0044
180,0 ~1.9181 =0,0004 0,0001 1,9181  =0,2084
————. .- 190,0 22,2368 _._+0.5799_ .. 0.1960 2.3070 0.1509
200,0 =3,1060 =1,3233 0.5618 3,4006 0.9896
—e 10,0 23,2356 - =, 3038 .1,0725 4.5008 . 1.,2021
220,0 <R,0040 +3,8226 1.6710 5,509% 1,9335
—_——— . 230.0 . +3.8393__ -4,54086  2.27417 6.3513 .. 2.6961_
240,0 =3,2799  -4%,5482 2.8227 7,0233 3.4114
250,90 -2,3868 ~b,3402 53,2539 7.5047 4,0007
260.0 =1,2513 -b.8°224 3.9178 7.,1619 4,4030
—_— . 270.0 . 20,0006  _=6,.9169 . -3,5635 71,1718 4,3459
280,0 1.2499 <6,8203 3.5168 7.1654 a4,5747
— 290,0 2.3792 . =6,3180 3,2835 7.4800 4,3267
300,0 3.2768 =5,5408 2.8200 77,0150 3.8794
—— 310,0 3.8300  =4.5340 - _de2720 6,334 -3,¢607
320,0 3,9825 -3,q04a7 1,659 5,4793 2.5%4a1%
— 330,0 3,7154 - «2,2920 1.0654 a,4704 1.,80a3
340,0 3.0747 -1.3141 0.555¢ 3,473% 1,1299
—— 30,0 2,217 . a0,5258 0,1940 2.2815 0,999%
360,0 1,9035 «0,0002 0.0003 1,9035 0.2083%

UrhiGisib PAGE 1S
OF POOR QUALITY

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWAR FLON

J) POLL ANGLE = 30°

56

cﬂ

0.0922

- 0ed178

Q.04063

- 01094

1,149

- §+92363

1.8939
2.1681
22,3178
Q,3427
2.31a8
2.1299
1.8182
1.4085
1.038a
0.6295
0.2830
00390
«2,0923

.e0.2178

-y, 4496
=0,7718
=1.1503
=1.5342
-1.b8u4
=2.15¢5
-2,3%201
-d, 3427
-2,3117
2,115}
-1,820%
-l d4/3
=1.,0329
=0,5267
-y, 2784
=0 ,034])

0,0922

Cy

0,0060
«0,0306
-0.0688
-8,1114
-0,1931
=0,1887
«0,2126
«0,2256
~0.225%6
=0.,2164
=0,2254
00,2448
-G,2248
«0,1907
00,1532
00,1113
-u,06°1
-0.,0309

¢,0000

0.0314

6,0713

80,1160

0,1604

0.199S

0.22%9

V.cl2e

0,24ce

ve.a3te
v.2a23

0,2607

0,2411

V,2038%5

0.1594

0.1182

0.,06707

60,0312

0.0000



ORIGINAL PAGE I8
OF POOR QUALITY

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON PULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTMN, PREE MOLECULAR FLOW
k) ROLL ANSLE = 40°
Aegr = 249.91 w Loce ® 17.837 m ALTITUDE = 490 kn

REF
MOMENT REFERENCE CENTER AT X, Y, 2= 0, 0, 0 .
ALFHA Ca O S Co Cy c, ¢,

0.0 1.9035  =0,0002 0.0003 1,9035 0.2083 0,092 0.0000
20,0 2,0719 3,30 " $.1005  =9.9886 0,513 =0,0760
— 30.0 . 54 ’n un__...a.uaa_._.m I
40,0 3.6066 22,8217 «1,9556 4,9907 = .2817 .3387 «0,1709
e 50,0 35018 3,7330 - 22660 S, 2543—n2.2065 - 1.9 mulMB. - .
. 60,0  2.9966  4,5568 «3.3180  6,3661 <2.7917  2,2021 -0,2428
A 70,0 2,160 S.1668 @R RIS ASBAGE. o3 .3508  2.498A  20.2%12 .. .________
80,0 1.1326 5.951% «4,0945 66,9765 -3,9799 2.6927 -U,2561
v 100,80 +1,1339 Q\.’TN =3.7180  2.,6791  -0,29%
o 1140 — =0 2729
120,0 «2,9745 4,5320 -3,2920 66,3263 «3,1631 Z2.1136 -0,.2524
——130,0 3,500 32,7332 =2 6870 S,75S0  =2.b867 _ 1,7002.. =0,203T ... .. __ ...

100.0  =3.6311 24878 -1,0M00. 49906 . -2.1183  1.2222 -0.1714

L 1808 elaiks 18218 e1.2%08 . 809 . a1.5252  0.789A _=0.1238 ... __
160,0 -2,8857 1,1309 -0,67148 3.155%¢6 -0,9877 0.3534 =0,0764

- 310.0 _ =2.1838  0,5171  =0,2422  2,20]0 =0,5557  0,0671  =0.0340 .. S

g 180.0 - #1,0195  <0,9002  0,0002  1,9195 #0,2086 ~0.0923  0,0000

- 1900 o2.3381  0.S131 0,248 2.197A  0.1565  0.287)  Q.0347 .
200,0 -2,8867 =-1,1258 0.,6703 3.1550 00,4754 -0.5207 0,0790

— 20 =3,8208 21,8172  1.2612 . 4,1019. . 0,9697 _ =0.8948. .. 0.1291. . .- ..
B 220,90 =3,6550 -2,0231 19606 5.0000 1.5635 ~1.3394 0.1798
—— 230,00  =3.29%0 3.7195 .. JMAST9 S, 7366 2, 1328 .1 1874 . 0.22A3 . .

260,0 =2,9768 -4,5248 31,2883 6,3207 2./63a -2.1925 0.2579
25¢0,0 -2.1587 =5 .1451 3,7762 6,1228 3.2344 -2.,89492 0.2754
260,0 “1,1303 -5.5259 4,0757 6,9448 3.%610 =2.,6902 60,2769

— . -270.0 =0,0007 _a5,5748 4 1085 _ 6,9118 - 35,6628 . =2,7004 U.2b53 .
280,0 1.1209  «5,35268 4,0765 6,9858 3,715  «2,6807 0,2790
— 290,0. ... 2,1486 =S5 .3380 _ 3. 3861 - 6,6884 _ _3.5134. . 2,447 0.,2884
300.0 2.9734  ~a,5176 3,2835 6,3115 3.1827 -2.1232 0.2619
- 33000 3,4915 3. 7163 — 2.6541 - S5,1324— 2,6964 _ al.o i3 G.e249
320.0 3,6372 -2,8102 1,9475 ., 9744 2.,1258  -1,2194 0.1766
—— .. 3300 __3.0086 21 Q136 _1.PS4A% A 0870 __1.5322 . =0.7882 - 0,128}
340,0 2.8573 -1,1181 0.6627 3,1235% 0,9873 ~0,.3469 0.0783
—_——— 350,08 2,1086  =0,5091  0,2371 . 2.,17071..___0,9497  _=0,0612 90344
360,0 1,9035  <0,0002 0,0003 1,903% r.2083 0.0922 0.0000

—_— o - §7 oo -



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE II - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOY

1) ROLL ANGLE = 50°

Aogr = 249.91 mC Lo = 17837 8 ALTITUDE = 490 kn

MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, 0

ALPHA s C y ) c, c,
0.0 1.9037  -u.0003 0,0003 1.9037 ¢.c083 V0922

10,0 2,0032 . 0.4385 . =Q.,2681 ~R4USW_ . 00795 0.265%8
20,0 2.5926 0.901S ~0,7160 22,8220 =0,355%% 0.5492
30.0 3.0479 14971 —=1,3391 3.6338% -0,7324 0.945%
40,0 j.2ate 2.1642 -2,0538 4,3699 “1,17986 1.4008
50,0 3,0600 - 2.,823%9. =2,2728 4,9848 =]l ,0377. 1.8637
60,0 2.5978 3,4070 =3,4160 S.4617 =2.0568 2.2025
10,0 1.8761 3.8523 _«3,9099 S.7830 _«2,4064a 2.5708
80,0 00,9789 4,1204 -4 ,2144 5.9629 -2 6519 .01
90,0 =0,0009 4,1552 =4,243) 5.9218 -2,/311% 2.7883
100,0 =-0.9764 84,1228 44,2083 55,9540 2. /691 2.75%61
110,86 1,703 3,8504 - «3,905A S,7768. - -=2.6878. . 2,548
120,0 -2,5757 3.3863 -3,3921 S5.4243 -2,5862 celY4R
130.0 =3,03817 £.8092. . «g,1538 44,9524 “2,U50u} 1.7714
140,0 ~3,2151 2.1638 -2,0523 4.3678 -1,6577 1.2831
150.0 =3,0385 . 1.49%. . =3},3356 3.86236 =].,222& 0.797
160,0 ~2.6221 0,91u% -0,7271 2.0546 -0 .8280 U.Sbint
170,00 -2,0242 = 0,44407 ~0.2719 2.0788 ~U,4968 V.uBbY
180.0 =-1,9115 -0,0002 00,0000 1.9118 =0,2086 -.0926
180.0 «1.9948  +0,4338 00,2664 2.0483 V. U713 «0,2640

200,0 ~2.6092 ~0.9024 0,7209 2.63%91 0,5869 ~0.9933
21040  =3,0549 .. =1,49%06 1.,38¢% . 3,0410 - 00,7188 «y,4u46s
220,90 =3.2250 =2.1640 2,0587 4,3782 1.1605 +1.,4030
. 230,0 »3.0498 __ =2.8081 2,1607 4,9¢3% 1.6186.  ~1,8560
240,0 =2,5820 «3.3847 3.3934 5.4263 2,.U3490 ~2.2%96
250,0 -1,8647 -3.8244 3.,8A0¢ 5./411 2,581% ~2.9626
260,0 -0,9715 “4 0860 4,1644 S.8970 2,62u7 ~2. 1442
270,0 ~0,0007 ~4,11%6 4.1949 9,858Y 2.7085 «2.1%/¢
280,0 0,9683 ~4,0786 4,1553 5.,8846 ¢.189? -2,7298
290,0 1.8473 «3.7891 3,8387 5,6837 2.0129  «2.3020
300.0 2.5690 =3.5606n 35.3744 5.3971% 2,59u9 ~2 1998

310,29 53,0113 “2,17%6 2. 1207 4.89a8 2.u453 sl iNel
320.,0 3.1899 ~2.,1426 2.0312 4,3289 1.0655%5 «1.2706
330,.0 3.0324 _~1.4872 1.3299 3.6138 1.221713 «(.7932

340,75 2.5R03 U .5955 v,7113 e uh719 G.nP87 “U.8767
350.0 1.993¢0 ~U.4334 0.2b60 c.V4bh U,4935 ~y. 080U
360,0 1.9037 =0,0003 00,0003 1,90%7 0,2083 0,092

¢,

0.,0000
=0,033%
-0,0788
-0,1272
=G.1790
=0,d169
=0,2445
«0,.2898
-0,2570
«0,2506
=0.2661
-0,2615
=0.235%h
=0,2043
=0.1761
=0,1279
=0,0796
»0,0398

0.0000

60,0363

t,0819

00,1331

0.1846

0.27298

0.2kt

0.0h4B

Ue.27689

U.26060

V.2R00

V.c743

Ucdle

v.21¢23

0.1R22

0.132%

el } O

V.030uU

0.,0000



ORIGINAL pAnF -
OF POOR QUALITY

TABLE IT - SPACE OPERATIONS CENTER SECOND STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPOR FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

m) ROLL ANGLE = 60°

2 ALTITUDE = 490 ke

AREF = 24991 m LREF =17.837 m

MOMENT REFERENCE CENTER AT X, ¥, 2 =10, 0, 0

ALPHA Ca C & Cp o, Cn )
0.0 1.9037  «0,0003  0,0003 1.,9037 0,2083  0,0922  0,0000
e cmem — L Qg Lo 8104 Alaghs il o130 - 20,0355
: 20,0 2,26%7 iARIn?  2.a588 . <0.2236  0.5ees  «0.0774
. 30,6 2. %87 30818 o), 8758 0,9088 — _a0,4225
40,0 22,7044 1.5010 *1,.,9470 3.6378 -0,7711% 1.3297 «0,1663
.Y WY ! 11 . -8,0989 21,0696 —_§.,7362 —. 20,2028 ...
’ 60.0  2.1028 3 =3,1760  A,4456  «1.3%01  2.1002 ~0,2268
70,8 JSASS 8,436 =1 .S761 __ 2_3673___e0,2143
80,0 0,7850 2,7000 «3,8192 44,7233 =-1,7242 2,.,5029 -0,218%
r , —%1,1855..¢2,5213 — =0,2171
:  «1.8161  2.4950 +0,2308
120.0 -2,1107 2.2720 -3,1450 4,3978 -1.6267 2.0684 00,1921
1300 22,5183 1.9023 22,5730 4,0536 =1,4320 - 1.6643 _ «0,1885
. 160,0 «2.7021 148025 »1.9080 31,6372 1,190 1.2118  =0,1674
s0.0 : ——-3,0088 20,9198 __ 0,7696 - =0,1232
. 0,0 -2,3218 G.,6824 -0,7265% 2.5137 «0,6613 V.3879 «-0,0779
‘ 170.0 _+1,8759 __ 0,3559 _ =G,2844 .. 31,9211 __=0,4325 _ 0,0926 .. +0.0360
180,0  «1,9129  «0,0004  0,0001  1,9129 <0,2084 ~0,0926  0,0000
s 190,01 8817 A NSRE T #2781 5 8016 00288  =0.2703 __ 0,0362 .. . .
200,0 -2,3017 «0,6740 00,7174 2.8906 0,2182 -,9900 0,0798
—230,0 — 22,6089 2l 0668 . 31,2932 . 3,0860 — 0,4688 _ =0,9152 - ..0,1275
220,0  =2,6003  <1.4084 ©5 39S 3,608 00,7506 -1,3144  0,173%
X 1 a8ah : L AL0ASY 1 0ASO . _a1.7112 __ 0,2117
240,0 ~2,1060 -2.,2556 3,1201 4,3698 1.3192 -?2,0b1% V.,23R4
250,0 -1,505% -2,5157 3.5312 ¢, 5706 1,2449 -2.3199 0,2361
260,0 =0,776%9 =2,.b624 3,75%2 4,6484 1,6981% -2 U688 01,2310
e - 270.0 - m0,0007 — m2,6803— F. 1068  A,eddd- 1,766} =g,4924 6,225
280,0 0.7760 <2.6622  3,7%967 €,6898  1,8020 =2,4661 0,2389
S 290,0 1.4891 22,4888 — 35,4897 4,588  1,/314 -=2,277% 0,229
300,0 2.0856 «2,2311 3,0900 4,3264 1.6100 -2.,0279 0.1920
e 2BI0G0 244130 ady B2l — 35236 3,805 34134 =1,6017 6.1918
320,0 2,657 e1,a7%8 1.9092 3,5727 1,1822 =1,1873 0.1710
—_—— 330,00 - -.2,5739 — at 0865 — 4 ,278)-- -3,084% - D, V168 -0, 7951 0t.1263
340,0 2.2%564 00,6650 0,7017 2.4419 00,6527 -1, 5693 V0790
— e 350,0 - - 1,8503 - 843503 - DyR781 1, B84 . 0, 4298 - =0,0869 0,036V
? 360,0 1,9037 «8,0007% 0,0003 1.9037 0,208% 0,0922 60,0000
— e g9 -



RIGINAL PACE 13
gF POOR QUALITY

TABLE IIT - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS DASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

a) ROLL ANGLE = -s0°

AREF = 249 9] mz LREF * 17837 m ALTITUDE = 430 km
MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0
ALPHA CA CN CY CD CIn C“
0w C.PNey =l 0011 P II T S N T P I Rt TS T S S Ty
10,0 XIS | . 3858 v, S4le 2.cY9b6 " B -3 ~i,1198
20,0 T 2.e¥i0T O TYIA T 0,8241 2.8415 7 =0,0980  .0,4335
50,0 2.9101 1.1289 1.,4447 3,4329 -¢,3732 -0,84649
Q0,0 2.9746 1.6085 7 T2 74%  T3,9870 T ~u.6AY%1  <1.50%6
Su b ¢, 1544 C 354 c.8144 4,420% 1,183 -1,7%6h
60.0  ¢.,2984 2.4128 3,315 4,7556  «1.3323  <2,1692
10,90 1.6284 2.6810 3.,8366 4,9388 ~1.5817 ~2.,8342
Ki 0 Y TS T ARE2TTT Wi one 5.0781 T =1./HK6) ~2.b48%
94,0 Johns doblug 4,464 Y08y =1.85%¢9 ~Z.bb/l)
100.0  =0,Aa122 T2.T866  3.9826 4.9097 <1.8765 2,587}
1100 =l.60340 2.6477 3,7755 4,8649% ~1,859%4 -2,3733
leh, b =c phue T 30T UTETEIEY AL QU3 T e e apL 2405
150,0 ~c.733¢° cetP47 2.B6017 4,4909 -1.9817 -]l . 85cH4
140.0 =2.97R8  §, 6044 2.1481 3,9929 ~1,3665 ~;.4204
1%0,0 -2,9422 le1600 1,463% 3.4717 =1.10064 -0,9944
1o, 06 =2, 6550 L7 %69 T (LA%en TR nRTY -y 8403 “0,hU13
Fra o . P84S UesHsY v, 5349 Iv-L8 12 ~0,b0bb ~0,c9b4
18,0 -2,3075 =yp,6012°  0,0001 2,3075  «0,3762 =0,0923
190,0 =2,2424 ~(,3836 -0,3389 2,292% «0,1207 0.1210
PUL L0 T2 Raah T TIGTAINT SGB21Y € 8553 u,u94y U.48/8
Alogo =¢,94un =l.1Hh} =1.44%+% 34,4516 U, d6hy U.0517
220,0 =2,9802 =1.6078 =2,1493 21,9960 V.6866 t.3122
c30.0 -2.7523 -2, 0357 -2,8173 4,4179 1.,0152 1.7616
sunLa TT=slmaTv YL U Y STITI 4,749%  1,5235 c.161¢
2h0 0 =1 ,hdlN ~r, 03] -3, 07 5n 4,9R58 1.9R8089 2.4/13%
Phi b ~h RGP LR S Y 4,115 S,uklbn 1./7696 2.bdb4
X AL CXUN T ¢ .thbh 4,125k S.tubt 1,0524 2.b4947
'280,0 U.B197  ~2,7884 «3,9993 4,9262 1.0817 2.59u0
290,0 1.6066 “2,6437 -3,711 4,8654 1.8638 2.40651
00,0 €754 = 889 -5 474k 4,104% 1.0n4Y e.eeul
Slu, 0 .1 8¢9 LT IT Y 2 19n% 4, $H9) 1.291¢7 l.8401
320,0 2.9613 ~1,5987 =2,1370 3,976a 1,360 1.4135
330,.0 2.9008 ~1.1439 =1.4380 3.4207 1.099% 0.97468
390 ,0 L 6194S S0 12T U AN 2.80064 V.30 V.HYLe
$a0 0 Ry -l ,3830 -60,531¢ 2.ency URUTIE L V.2Ybh
3160.0 2,2929 =0,0011 ~ 0,0003 2.2929 0.35766 09,0922

60

Cy

NeOLHQ
U Uln(
10,0997
0.1544
v.21/0
0.2691
03105
0.3146
0.3381
0,3408
0.3001
0.2890
V.2719
V.2%47
v.2173
0.1591
W,1007
D.Ulbb
0,0000
00,0468
-0.1019
-0.1632
-).2238
-0,277%
04,3240
U, 5402
=0,5499
=0.353%1
=0.5263
-0.,305%6
-t.,2716
-0.2957
-4,2°206
=0.1061%
~G,I01L1
«0,04h59
0.0000



ORIGINAL PACE ;7
OF PUOR QUALITY

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

b) ROLL ANGLE = -S0°

Apgr = 249.91 n Legr = 17.897 & ALTITUDE = 450 ke

MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, 0

ALPHA Ca Cx ¢ ¢ C, C, ¢,
0,0 e.292% “0,0011 0,000% 2.2929 0,5766 v.0922 0.0000

10,0 2.3810 U.6770 0.3201 2.4406 00,0659 =0,1088 0.0390
30,0 2,43a1 )

50,0 © 3,3364  1,%9Ri 29 3,900 w0 6398 0,865  9.1428
L-‘-_._I_ o — ¥ = Rk & N 3 - > . . — e

40,0 $,4490 2.2751 2.2035 4,6662 ~1,1051 -1.3577 ¢.2000

50,0 $.2636 2.9623 2.,9592 S.2929 -} ,994¢ -1.,3990 0.2549

80,0 2 B0AT | TJLSSONTL 3:6235  5,T608:. «2.0938 “e2.3109 0.3008
70,0 . 21,0731 . 8,003% 54,1136 06,0928  «2,4)187  -2,6343 0.3259

.

T TN 1,07294 a.2934 4.4393 T T6.2054  =2.6996 -2.8634  0.3522
90,0 th,onet 4,.30%96 4,4%09 88,1770 -2,1898 -2.8758 3.3%90

T (00,0 e1.0041 4.2198  A.36-1  Te.i1%8 T -2.8238 -2.8212 . o7
110,0 =].9624 3.,9872 4,0922 64,0252 -2,7583% 22,6568 2 3

1200 <-2.71t9 3.5296 3.5848  5.7024  -2.9333  <2,34es 0. -

130,0 =3.2560 2.9591 2.9550 5.2839  =2.2246  =1.960 ). .o

130,0  =3,a680 ~ BE631  2.2136 A4 0888 Te1,8318 ~1.469a «.2018

07 150.0  ~3.3368  §.5945 . 7458692 3,964  -1.4068  -0,9992  0.1443
T fen.0 =2.9606 0.9815 U.8219 T.2132  <1.0166  =0.5999 0.0885
176.0  =2,3835 0.4762 0,3211 2.4431  =0,6762  =0.2891 0.0395

T TiR0L,07 <2.3089 ~0.0010 T 0.0002 2.500% -0,>763 -0.0923 0.0000
: 190,0 =2,3795 -0.8751  «0,3183 2.40387  -0,0712 0,1098 =0,0397
S 3GULG T CP9a84  =0.9761  SULA164 3.1991  0.2314  0.4354 <G .0900
210,0 =3.3%14 -1,5982  =~1,475# 3,9813 V.6303 V.8698  =0,148%

330.0  <3.8850  +2.2934 ea.2270  A.7138  1.1015  1.,3698 «0,2095
230.0  =3,2558 _=2,9544. =2.9889  5,2777 1.9813 1,8573  =0.2657

200,00 =c.7536  <3.5615  <8.627¢  5.7657 2. Uais 2.5115 ~ =0.3145
50,0 -1,974& -4,0033 eu 114t b,0549 2. 4201 2.b42? ~0,3348
260,00 =1,0302 -4, 2518 44,4314 66,2301 2.6.99 2.8962  ~u,3676
10,0 -0, 0Nk -d,35059 -l 4480 60,1751 .lyct 2.H8744 ~U.3666

2800 ~ 1.0053 T-8.2725 =4.3M14  6,1162  2.3220  2,8163  =0,3449
290,0 1,949  -3,9539 «4,0%82  5,9762  2.7381 2.6378  =0,3304

TTTT U gLt T 207061 T C8.52¢5  <$.5810 95,6975 2.5345 2.3395  =y,2962
10,0 $.2%/4 -2,9373 -2 ,9520 o247 Z.e2ul 1.93%87 - ,2462
T 320.0  3.4605  «2,2787  <=2,2008  &,6799 1.8396  1,4675  <0,2066
330,0 3.3327 «1,5806  w),A05% §.9%8% 1,9135 0,9976 =0,1475
- 340,0 6.90uUn  -0,9666  <0.8065  3,1685  1,0103 U.5858 =0 ,0R35
50,0 C.3654 -G, 0733 -0.,3167 . u4eed ih,b746 U.e845 =0.,0399

T Re0L 0T 22929 «8.0011  0,000%  2.2929  0.3766 0.0922 0,0000

e RN ) SUPR

RS Sl AR UL LU



ORIGINAL PAGE i3
OF POOR QUALITY
TABLE III - SPACt OPERATIONS CENTER THIRD STAGE BUILDUP

AERODYNAMIC CHARACTLATSTICS BFASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

c) ROLL ANGLE = -40°

hogp = 249.91 o Lygr = 17.837 m ALTITUDE = 490 im

MOMENT REFERENCE CENTER AT X, Y, Z =0,0, 0

ALPHA CA o C_" 3 CY . CD_ , C. Cn f‘
w0 2.2980  eu.u01t 0.0003  2.2950  n,5T6h 0. 0922 0.,0060
16,0 ¢J50ln 0,915 G,2b.3% 2.9692 U ,U1b4 -U.089¢ 0.0302

2¢.0 3,2226 1.2162  0,7500  3,5118 <=0,3779 =0,.393% 0.0706
30,0 3. 7211 2.0443 1.3706 4,4873 -0,9110 -0.8084 0.1196

40,0 S ayls 2.9833 2.1U54 9.3595 <=1.5GU9  -1,297% u.1726
San $.7194 3.9178 2.8314a b.unT2  =2,2009 =) . 7920 0.22¢¢

T T s0,0 3.1508 4.7861 3.8890  6.6660 -2,8163 «2,2358 0.2649
70,0 2,297 5,3849 3,9950 7.0690 =3.5143 -2.,5TN 0.2994

- o 0 T 1aeT T S 7761 4 301k 7.e612 -3,061a  =2.7885 0.3237 T
4n .0 oty Y. A0U4d 4.31u3 71,2139 5, IHu? -l BU2H v.3294

'" 100,0  =1.1A98  S,6987 44,2260 71,1772 3,066 =2.1576 0.2908
1100  <2,2641 S.3636 3,9731 7.03%1 -3,0714 <2,.5812 0.3083

- 120,00 =$.14¢0  4.7386 3.84,9  6.0528  -s.3a45  =2.2714  u.,2130
130,0 =5.7°24hn s.y2ul 2.Bu1Y o,uY%03 -2.0801 -1.4/18 0.22356

- T 140,0  <=3,9082 2,9789  2,0999 5.3282 -2.5098 -1.40S3 0.172)
150, v =3.7108 2.0400 1.3714 4,335 -1.,71¢9 -0,94%8 0.1196

T T T et 6 <3.2794 1.2179 0.752%  3.95158  <=1.1797  =u.%%5 0.0708 o
VIu.0 -2.5027 u.9kub4 G.2HR3Y 2.5109 =0, 139, -0.2668 0,037

T 186,90  -2,3010 <0,0010 0,0000 2.3010 =0.376:  <u.0926 0.0000
190,0 =2,8916 =0,5587 =0,2801 2.5593  =0,0263 0.0866 <0.0311

- 200,060 =3 _Zudn  =1.en?2  -0,7424  S,anv0  y, selu 0.39¢7  =yp.0726 T
21t v -3, 7043 -2.,03¢% =1,3001 4,%295 U.089hH V.8059 -0.1247

TTTTT TTe20,0  =3.m924  -2,9626  <2,.0886 5.3u38 1,5163 1.2907  «0.1811

230,46 -3.6885 -3,88295 -2,8073 06,0315 2.1685 1,7793 -0.23%2

U0 <s.1786 =a_T012  =5.454c  n.mi3a ¢, ll02  2.e18?  =0.2ku4
UV -2.255n -5,5793% -4 94p6 b.427 3.2751 2.9%40 0. 31084
2ot =t 177 -5,.,1ni¢2 ~4, 2418 1,194 53,0241 2.70c6 -v.3439
2100 =l 0024 =S 70ty -4, 2710 7.1497 3.1-.89 2.77e5 -u,3436

- 280,0 1.1612  +5,6525 =4,1988 7.1237 3,7880 2.744a -0.3235
2900 2.2353  «5.2833 -3,912e 6,9309 3,637 2,5520 =0.3255
s, o 3.10%2 —a,ell4  =3,434y 6,511 $.52¢4 2,295  =0.2888
Sju fi S.ele? L3 P W AW “2.191n o, 0116k 8639 1. Ruy7 -0.2329
320,0 3.8718 «2,9488 =2,0760  5,2756  2.5092 1.3993 -0.1789
330.0 3.6775 =2.0201  =1,3561 64,3943 1.7179 0.9375 =0.1238
qao,0 3. VR%2 CT.,1%60  eU.734e 33,4491  1.173¢ (1.5449  -0,uTe4
390, 0 [ LR U ,,H941 ~),27161 .81 n, /311 0,2907 ~GJU3Uh
36,0 2,2930 20,0017  0,6003 2.2930 0,57066 0.,0922 0,0000

62



AIEF = 249.91 w

2

ORIGINAL PTG

OF POOT. '

~

TABLE I1I - SPACE OPERATIUNS CENTER THIRD STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECWAR FLOM

d) ROLL ANGLE = -30°
ALTITUDE = 499 im

LREF = 17.837 a

MOMENT REFERENCE CENTERAT X, Y, 20,0, 0

K ty O Gy o Gy ‘,
TTo.0 . 2.2930  -0.0011 0.0003 2.2930 0.35766 0.0922 0.0000
10,0 FINSIDES G. 6340 0.2289 2.6760 -v. 0221 -0,.09206 0.0202
20,0 3.8 “e8, 8127 0.0580 T
30,0 §.0058 ] =$.00% 0,087
T 77 TTa0.0 PSEYYE 3.589¢ 1.7759 5.6190 -1.0908 0.1306 T
50.0 «.05C3 a,7493 2.4072 6.6762 =2.7296 «1.5171 0.1716
T T T TebL0 5.a517 5.7940 2.,97T73 1.5608 -3.4881 -1.%07a e.2107 T T T
70.¢ 2.4978 - $.5892 .. 3,8133  7.G881 ~4.0948 -2,2084 0,203
- CTTRELT T IReSd  T.uTen — 3.679T  B.0735 -3.5185  <2.39¢5 0.268%
9C .0 0,001 7.1500 3.6997 8,0245 -3,656n -2.48115 0.2739
T T TI00.8 T -1 2962 1.0281  _3.682%  3,612F  -a.0917  -2.3883  o.2028
: 1100 =2,6812  6,5617 F.I9A2  T,7832 -4.e718  -2,2108  0.25SC
T T TTi38T0 -3.a%as  S.i7ac 2.9648 7.3513 -4.0372  -1.939a  0.2261
t3¢c.0 4,085} q,7468 2.404R 6.6703 ~3.4307 -1.9927 0.175°
T TIa0,0 7 =8,223T7¢ S, 1997 22,7165  «1,1957 0.1299 o
150.0  =3.997¢ , 4,8012° :1,9828 <-0.8068  0.0853
ie6 .0 -%.41:7 1.4169 0.6306 37313 -1.3155  <0.4739 T G.0$00 0
1706 .0 -¢ .59R9 vu,n346 v,2301 2.67806 -0,.7/85%8 ~-(0.2529 v.02006
- 180, T‘“T'SWW TW_C 3762  -0.092% 0,000 T
: 1909 -2.5991  ~8.6320 iiml.anre 2.6768  0.0138  0.0556  <0.0209
- OO0 T esIT SILEiSY S0 eTAG T YLTaIS U.9A6S T G.3i36 — <0.0871
210,06  =4.9978 -2 4218  ~1,1a82 47975 1.:318 v.6696  =0,092a
T TR0, =al2278 35892 -1 7854 T S 7929 1.8958 1.0858  =0,137S T T
230.0  ~84,0235  <§,712%  «2,3061 0.6204  2,0932 1.,5085 -0,1828
Sa0.h  —3.alsT  o5.vs%w  -r.9385 T.273% 34376 1.8860  =0.2238 =
250,00  <=2,471C  -6,9159 -5,372% 1.71322 4.v453 2.1842  =(,2570
260.0  =1.292%  =b.491.  =3,6322 7.9759% 4,4653 2.3662  ~0,2797
270,0 ~u (119 ~7.u%15% ~3.67186 7.9598 4,06166 2.3943 -0,2853
- - 280,0  1.281&4  -6.94T6 ~3,6063  7.3235  a.0465  2.3618 =0.2643
2900 2.4564  -6,4808 «~3,353) 7.6892 4,4373 2.1919 -0,2708
- 300,00 3.3995  <5,70d3  -2,9271  1.2a4%4 4, U138 1.9176  =0,2376
$10,0 4,004 “4,6924 -2.,37%0 b,5980 s.42v2 1.5769 ~0,18%5%
T 3200 a.2087 -3,5%47 e1.7576 S.7676  2.7222  1.192a  =0,.1356
330,0 5.6681  <2,40608  ol,1407 g,7036 1.9835% 0,8020 <0.0910
3400 3.3609¢ ~1.3971 -9.60nb 3 _bR43 1,313 0.4662 -0,v514
3150,0 2,5617 -0,6253 ), 2238 2.b362 v, 78¢3 v.2270 “0,029%
"3690,0 2.. 130 <0,0011 0.0003 2,3930 0,576  0.0922 0.0000

63 ___ .



2
AIEF = 249.91 =
MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ORIGINAL PAQE IS
OF POOR QU

TABLE 111 - SPACE OPERATIONS CENTER THIRD STAGE SUILDWP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM
e) ROLL ANGLE = -20°

Lper

= 17.837 »

ATITUDE = 4930 Im

ALPHA Ca 5 G % Ca

0 2.2930 U, YUl U. 0003 2.2930 U.576h

1 Z.6442 u,6921 v.1022 2.165%9  =y,USsq

- 20,0 T 3.571% 1.578% 0.682¢  3.9152 <e.59a4
30,0 4, 2862 2.7578 0.8357 S.1158 - -1.3a90
v, 4.an3% < _u%4n 1.2164 6.1495  <=2,227%

S0 _u 4, p74n BPRT L 1.7394 T.unld -3.14081

- 60,0  3.6399  5.S7T97  2,1519  T.8118 -8,.0026
70,0 2.6337 7.4889 2.,86%50 38,3059 -q,0906

— Bu.0 13116 T T a.eals 2.6551  8.5741  =5.1S9%
900 v en 84,1635 2.693% R,9625  <5,5308

T 7T T 10,0 e1.3740 8,6223 £,6850  8,5538  -5,.3837
110,0 -2.6190 7.4630 2.451a 8.273S -5,0723

T T T Hen,u T <s.hlee | o.5493 2 1886 7.771a4  -4_dass
130 0 -4 _2359p Y. 38915 1,12351 1.u200 -3 _ 08344

"’ T 140.¢ ~4,8502  &,088%9 31,3751 6.1331 ~-3.028a
150,0 -4,1817 2.7248) 0,.8289 55,0825 -2.,1704

- Vet 0 T S83367 T 1 9687 u,4d15 36192 | -1,4179
170 ¢ =2 0?51 U,0B8Y4 0,100F 2,750% -0, 082158

T MR0L0 T =2,.3028 TS0 08127 0,0001 " Z2.3024 T -0,.3762
190,0 <2.6751 <0.6870 ~0,1609 2.7541 9.0a43

TEhuL0 TTSRERSE T =1.57A5  eu.a42s | 3.97282  0.981a

210,06 =i,2121 =2 129  =0.8246 S.uT10 1.5209

T T T220.0° -a.as0a4  -a.0A08  =1.2737 8.1373  2.197%
. 230,0 -8 ,2882 «5,3482 -1.,723% 71,0322 3.103a
T T 2400 ~3.6119 T so .50 =e.1e9% T iasxn T 3 _Savy
256 0 “2.6103 -7 . 4354 P 4452 B.24b69 4,0a82

L Y UM =-1.37%4 g U 5h 2. haz 8,943 S.1ev?

FRAUNT! CTO TR K, 1944 -2 .08499 L1 P Y. 3354

- 280.0  1.370%3 -7,983a8 -2.6385  8.5132 9.3390
290,90 2.6115 -7,4161 =2,4309 8.224a9 5.06%9

o LI IpRT i:;nu! A-b:gafg” -;é.iHSH 1.7200 4, %44
3to,n 4,240k -5.53%7 -1.,7163 7.u15n s.08519

320,0 48382  ~a,0227  ~-1,26b2 6.1083 3,081%

330,0 4, 1SuA =2.6984 -0.,8149 5.0087 2,1813

3400 §.829n <1890  =u 446l S ARRS [.922h

35,0 [N YA -~ e84 LTS YA . 7101 G,82%4

- 160.0 2.2930  =0,0011 0.0003 2.2930 0,3756

Cn

TeLovee

~0.0113
-0.1998
0 ,.%b661
NPT
~1.0895
-1,3763
=1.5941
-1.7290
-1.7573
~1.7295
-]1,6001

-1.4u00

-1.1501
-0.8777
-0.5917
-u.3601
-0.1906
-0.0726

v.0114

v.2u19

0.3643
¢.7705
1.08405
1.3m00
1.98359
1.7253
1.79/0
1.,7274
1.9985
1.4041
1.1904
00,8749
0.592¢6
velhee
U LN
0.09¢¢2

¢

0.0000
0.0092
0,0259
0.0497
0.0785
0,1003
0.1385
0.1513
U.l8cc
00,1919
0.1753
0.1768
v 1512
0.11¢20
0.0780
0.,0491
v.0261
0.0092
0.0000
«0,0097
v, 0277
-C.0532
-0.083a
~6.1150
0,475
-0.1:51
-0,195%
U, 20069
~0,1905
-0,1906
-u,.1998
-0.1206
-0,0816
-0,0517
-6,0271
-t ,0094
0,0000



ORICINAL PAGE i3
OF POOR QUALITY

TABLE II1 - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPOM FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

f) ROLL ANGLE = -10°
ALTITWE = 490

2 -
AIEF =249.91 m LIEF 17,837 =

MOMENT REFERENCE CENTER AT X, Y, 21 =0, 0,0

ALPHA % O G Cp G & &
a 0.0 ¢.2930 -0.0011 0.0003 2.2930 0.3768 0.0922 0.0000
10.0 2.7291 v.72e7 v,0Adae 2.8144 -0,072§ 0.0366 -0,0028
T 200 30988 1.6%16. 9. A3%  4.0336  -0.6303 -0.065%  e.0000
30.0  4.3695 a.!gﬁ M "'s_._grsg_ ~1.8722° -0.2117  €.0080 ]
40,0 4,6072 4,3593 U.6712 6.3636 -2.48216 -0.3793 0.0200
S0 _0 4, 3907 5.7788 0.9102 7.3028 -3.4149 -y.9536 0.0365
60,0 3.7838  7.06047T2 1,1285  0.0606 -4.3365 <0.7132  0,0575 T
70,0 2,705 o.uu?%é;.ﬂu 8.5778 -5.063a <-0,8311 0,078
R 1.4223 8.6776  1.3999 2.9022  =5.5897  <0.9113 J.08%s T
90,0 -3, 0307 8.,828¢% 1.8200 & 9406 -5.77067 «0.,9268 00,0973
TTTTTTT10008 <1.4227 8.6738° 1,390 8,897T8  -S.7849  <0.9170 e.08%6
1100 ~2.7013 $.08a3 1.2909  8,S5787 -5.4600 -0.8499  0.0807
176.0 =s.72a5  T.0%61  1.15% 8.0805 -4.8/89 -0.7510 0.0591 )
130.0 -a_.3732 S.7671 0.9083 17,2824 ~4.1049 =y.6271 0.03648
T - A8 5187 0,676 o290k -3.1923  -e.48a8  0.0203 o
A 150.0  -4.3080 9191 9,4352  5.2009%. -2,3084 -0.3456  €.0091
’ Ted.9  -3.6457  1.0756  0.2323 4,0080 -1.43aS5 -0.2276  o0.0007
170,.0 -¢.17312 v, 7210 0.,(34a3 2.8165 -y,b%3S -0,16829 -0,0029
T T 1808 <2 305 -8.0013 o, 0001 2.3058 . -0.3761 -0.0%928  0.0000 -
. 190,00 =2.7306 <0,7241 -8,0880 2.8158 0.0641  =0.0365 0.0022
T 30000 =3.e872 -1.e83a  -u.2322 4, vase v.6a36 0.067S =0.0010 T
210,¢ -4,3710 e 48490 =0.8358 5.2736 1.4%40 0.cl2a -0.,009S
2200  -a.6070 <4,3862 <-0,6668  ©,3547  2.3973  0,3799 -0.0233%
230,0 -4.3888 -5,7538 «0,9013 17,2787  3.3821 0.5503 «0.0392
= 240,00  <=3.7273  <7.0i906 =1.1167 8.0177 4.2913 0.7066  =0.0590
250,0 -2.1049 ~B,t189 ~1,28b4 8,9557 h,ua2s 0.8¢9% -0,077¢
260 ,0 -t.4”23¢% -8,.,6073 1,391~ &, o071S 3.299% 00,9072 =0,0955
210 0 -y, uhln ~8,84489 “1.%2351 A,4572 9.7932 0.9310 00,1086
TTUTTTT T 280060 T 1.,8217 T <8,63977 e1.3966  8.8637 S.7711 0.9186 =0,093%
2¢7,¢ 2.6991 <-8,0008 <1,2829 8.5304 5.4528 0.6895 -0,0836
- $60,0 3,704  =b,98u%  =1.1101 1.9738 4.6607 0. 7456  =0_0649
3100 4.3087  =5.7099  =0,8950 1.2218 4,UA%9 V.6185  =0,0399
32¢,0 8,.5360 <8,2936 = 6001 6.2739 3,1993 0.3808 =0,0218
330.0  4.26809 <3.8807 4,420  S.1522  2,2966  0,3395 =0,0094
T T T T a0, 0T T 36199 <1.6861 <0,2270 3.9729 1.489% 0.223h  <0.0008
450 .0 € hnHB -0, 7154 U, 0825 2 IhY7 HN.8a807 0,1411 0.0024
T T T 360,077 2.29%0  -0.0011 0.0003% 2.2930  0.3766  "0.0922 " 0.'000
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ORGIAL FAGE IS
OF FOOR QUALITY

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDWP
AERODYNAMIC CHARACTERISTICS BASED UPOK FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECIWLAR FLOW

g) ROLL ANGLE = 0*

Apgp = 249.91 ul Legp = 17.837 m ALTITUDE = 490 im
MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, O
ALPHA Ca o Cy ¢ ¢, c, c,

0.0 €.2929 =au 0011 00003 2,298 V3766 - - 0.0922 0.,000¢
10,0 2.7558 6,7413 48,0003 2.8426 -0,0811 0,0897 ~0,0141
20,0 3.3439 1., 7340— 8.,8800 . &,3114-_ =5,.6833 0.08238 =0.0207
30,0 4,8137 3.9205 06,0006 9,.332% -1,%146 0.0701 «0.06359
40,0 44,6518 A,8623 - . 20,000) 6,4312 =2, 4925 0.0569 =0,0413
50,0 1.4360 5.9208 -0,000t 7.3866 -3,5123 0,043 «0,0413
60.0 3.1669 1.2203 _ -0,0003 .. 8,133 44604 0.,0283 «§.0388
10,0 2.1217 48,2091 0.0000 6,.6887 -5.1934 0.012% -0,0238
80,0 1.0247 __ 88178  0,0000 8.9311-. =5.,0902 0.00as «0,0116
90,0 -0,0037 9,.0936 0.0000 99,0936 5,959 0.0000 0.0000

1000 -1.829S5 _ A.8374 =0.001s 8.9512 «5.8949 &0.3038 «0,06130
110,06 =2.7184 8.22u7 -0,0001 8.6546  =5.9809 <0.0180 =0.0266
120,00 -3,7294 1,1203. __3.0003 d4,0%aa  -a,v¥8l6 -0. U258 «0.0382
130.0 -q3,3808 S.8788 0,000a 7.3230 -4,1604 -0,0390 -0,0384
130.0 ~3.5761 4.4131 . _0.000a 6.3420 -3.2807 =0_05%% -0.0407
150,00  =4,3394 2,9836  -0,0001 9.2502 =2.5043  <9.07u8 =0.0360
160,0 ~3.6711 1.7u81 Q0000 4,0341 -1.2119 ~0.0820 -0.0265
170,00 =2.742a 0,7392 0.0003 2.8291 -0.8664 <0,0897 <=0.018}
180.90 -2,.3050 ~0.0013 = 0,000 2.3050 -.3761 -0.0928 0.0060
190,0 -2,7558  -0,7378 0,0000 2.8820 v, 0723  =g,.0898 0.0182
200,.0 «3.7355 =1.7248 __ -(,000} a,1003 0.b694 ~0.082% 0.0267
210,0 -4,a8300 -3,02018 -0,0003 9.34465% 1.5021 «0,0708 0,0351
220,080 -4.6635 -4.45AS 0.0001 6.43583 2.4681 «0.0%63 0.0807

230,0 ~4,48340 ~5,8985 v.0000 7.368S 3.4770 -0,0809 0.0407
240.0 =3%.7549 -7T.17%52 ~0,00061 85,0933 q,4001 -0.0249 0,034
?250.0 -2.,7240 -8.1544 0.0C03 8.62295 S.1627 -0,4135 00,0249

2600 -+1.4340 . =8,8184 . BN VXY $,935353 5.6824 ~U.0043 00,0115
270,06 -0,9006 -9,1142 0,0000 9.1182 55,9734 0.0000 0.0000

280,0 1.8%%7 =8,8%67 46,0001 6,59 S.9013 0.0044 8,012
2900 ¢, 7218 -8_.1777 09,0000 B,6154 95,5602 0.0125 0.0237
300,08 3,73%u8 =l,}338 400400 8,0348 4,95ua 0,0249 o,0338
310.0 4,3755 -5,8252 «0,0001 71,2748 4,1503 0.0411 0,04909
32v.0 4.5708 e4_5758 =0,0001 6,3140 3.2a26 V,0%h6 00,0410
340,0 4,3243 =c.9528 -0,0001 9.2212 2,35429 0.0708 0.0360
34q0,0 3,640) =] 6898 . 0,0000 4,0041) 1.2140 V.08¢22 0,02066
350,.0 2,7013% -0,7287 0.,0003 2.7926 00,8559 ¢.u9u0 0,0142
60,0 2.2929 =u,0011 - 00,4003 2.2929 0,576+ 09,0922 8,0000
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ueA g f & G c. G ‘,
0.0 _ 2,299 __=0.0011  _0,0003  2.2929  0.3766 . 0,0922 ._§,0000
10,0 2.7825% 0.729% i’..!llb l..lllq -0,073% 00,1432 =0,0235
20,0 3,6930 . 1.69380_ =0.2328 _A.,08336_ _«0.6%78 _ 0.2308 «0.03527
30,0 64,3723 2.9537  -0.4377 S,2788 =1,4720 0.3530 <=0,0790
80,0 4,60 — —5,3560 =2,8220 - -0.4921 =0,1006
50.0 4,393 b 7.3068 <3.4108 0.674%  <0,.1166
60,0 __ 3.78a8 _ T . DARY o8 1275  _8.8703 oA 3373 . 0.7623 _+0.1238
70,0 2.7016 8.0312 ~1.2911 B8.5667  =5,0607 0.8972 -p.1221
BOU 1,824 n.n7I)8  =1,3986  _ B8.896)  =5.5811 _ _0.9194 _=0,1326
90,0 ~0.0022 58,0369 =},.,4219 8,9493  <5.7843 0,9278 «0.0983

100.0 _~1.8261.__ 8.6938 ol 4858 8. 9180 _ «5.7951 _ _0,9110 =0,33113 .
110,0  =2,702% #,0928 ~-1,2934 8,5871  +5.4654 0,8250 =0,1316
o 12u.0 =3,7189 71,0396 -3.1214 . B8,0318. ...=4,8737.. 0.6989 ~0.,1272
130,0 ~8,3733 S.7691° <=0,9087 7.2840 -4,10%3 0,5473  =0.1152
L 140.0 8. 8554 4.327% 00,6692 . £.3035 _~3,.1976  0.3729 -0,1012
150.0 -a4,3107 2.9233  -0.4369 9.2105  -2.30849 0.206S  «0,0801
160,0 _-3.64936_ __ 1.6136 -4,2326  _42,0020 _=1.9933 __ 0.0643 -0,.05928
170.0  «2,725% 00,7266 <0,0849 2.8308 «0.8512 -0,0377 ~0,.(258
e m.. _180.0 -2.3050. __~0.0031% 8.GODY = 2.30%0  -0,.376) -0.0924 0.0000
190,0 -2.7%12 =-u,72a6 0.084a2 2.8162 ¢.V639 -Q,1428 0.,0258

200,0 - -35.6927 . _=1,5850_ __0.2326 _4.0514 _ . 0.0842 = -0.2323 0.053s6. .
210,0 ~4,3672 -2,9412 00,4349 S.2681 1.,48516 «0,3541 00,0807
—— 2200 ~4.4078 -3, 3400 QR.0K68 4. 31549 2 3970 -0,.8926.  0.1037
230,0 -a_.3828 =5,7511 V.9005 7.2756 3.379¢ -0.6318 0.1197
240,0 -5,72472 -71.0125 1.1150 8,0104a 94,2870 -v.75%a 0.1260
250.,0 <2.70¢B  =8,0122 1.28%1 8.5486 5.0382  «0.8552 V.1268
260.0. -1.4237 __-B.odBS . 13920  8.8129 . 5,3596 . .=0,9157 0.1183
210,0  «0,0006 «8,8528 $.8245 8.9656 5.7993 <0.9317 0.109)
280,0 1.27239 _ 86527 _ _1.3829 . 8.877) $,775%  «0.9065 09,1179
290,v 2.701% -8.0064 1.2846 8,5a27 5,.4549 -u.8245 0.1328
300,0 3.7111 . =6,9819 . 1.1124 i.,9828 4,8b26 - ~0,695) 0,1306
310,0 84,3525 =5,7139 0,8971 71,2275 94,0868 =0.5371 0.1201
320,0 . 4.5876 _»a,2948_ _0.6597 6,2757 3,198 ap.3671 0.1021
3300 64,2696 -2.8814 G.42%6 9.1532 2.29%8  ~0.1993 G,0795
00,0 _35.6145. _=1.0544 _ __0,2266 3.9812 1.4882  «U.u591 90,0531
350.0 2.6931 =0,T7167 90,0826 2.717112 0,8480 0,0393 0,0256
360,0 2.2929 . =0,0081 - __0,0003 .2,202¢ 0.3766 0,0922 0,0000

AKF = 249.9 o

2

ORIGINAL PAGE IS
OF POCR QUALITY

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

h) ROLL ANGLE = 10°
ALTITUDE = 490 km

Logg = 17.837 m

MOMENT REFERENCE CENTER AT X, ¥, 20,0, 0

67



ORIGINAL PAGE I3
. OF POOR QUALITY
TABLE III - SPACE OPERATIONS CENTEP THIRD STAGE BUILDUP

AERODYNAMIC CHRACTERISTICS BASED UPGN FULLY ACCOMMODATED,
DIFR "< PARTICLE REFLECTION, FREE MOLECULAR FLOM

1) ROLL ANGLE = 20°
AREF = 249.91 m lpgf " 17.837 m ALTITUDE = 490 km

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, O
ALPHA Ca " & CD C C

2

n n

0,0 c.a929% «0,u0}13 0,00u3 Sea828 VeST708 VY22

10,0 c.6783 ¢,6908 «0,1618 2.79% -0,0542 0.1916
20,0 3.5693 1,578 =0, 8420 23,9428 - =0,5938 S.lhag

30, v 4.2336 2,758  -0,8329 5.1010 -1,.3%478 V.6U66
40,0 4, abus 4,0542 =) 2788 08,1497  =¢,22358 V.8857
50,0 4.2h83% 5.383a =1,7368 7,0738 -3.1a51 1.1702
60,0 3.6361 6,.57134 _._=2.1484 . 7,8037 .. «3.,9983. . }.s82a1
70.0 2.631% T.4R32  =2.4825 b.2991 «4,6806 1.6185
80,0 1,3788 5,LubS =2,6573 6,580 =5,lbla l./384a

90,0 -0,0017 b.,1627 -2,6928 8.5913 -5.3339 1.7553
100.0 l,3782 28,0808 . =2,6540 8.5742 —.=5,35% 1.72062

110,0 -¢.8199 1.4712 ~2.45%9 8,28248 -5,0807 1.5793
120.0 «3,6119 b,S42%  «g,1349 1.7625 -4,3456 1.3%ie
130,0 -8,2466 5.3665 -1,7292 7.0a457 =3.,8a41 1.,0722
10,0 *3,4669 - &4.0610 - -}, 2814 8.194A =3,037s 0,70683%
150.0 -4,1931 2.7318 -0.8262 9,0560 -2.1833 0.49589
160,40 ~3.54u8 1,573 =~u. 4423 3.6837 ~1.4196 0.1969
170.0 -2.6796 0.6911 -0,162% 2.7613 -0.8276 0,0111
180.0 -2.3015 . =0.,0012 . 00,0001 . 4+3018% e0,3762 «0,0923
190,0 ~2,6H02 -0, 6487 0.1604 2.,7618 V. 0860 «0,1916
2nr .0 -3,5343 _=}.,5508 -U848582 3.0375 V,2837 -U,3680

210,0 -4,2260 -2,7371 0,8279 55,0874 1,3259 -0,0078
220.0 -4.4713 -4,.0496.  1.277a 6.1520 . 2.2031 =0,885

230,0 -4.251% -9,35920 1.7245 1,032 $.1084 11,1643
240 b -5.6115 ~6.5192 2.1289 1.7416 35,9526 -1,4148
2%v,0 -2.b222 ~7.4457 2.4481 8.2583 4,0531 11,5120
260,40 ~1.3700 -8,0003 Lebd30 48,5382 5.1300 -1.7320
270,0 -U,00006 ~8,1604 2.6920 8,5890 S.335%2 «1,7578
280,.0 1.3740 -8,0042 2.6418 8,5353 S.5a446 «1,7215
2490.0 .61 -7.4196 2.439] 8,¢°P92 S5.,u647 «1.5726
300,0 $.5U98 =b,5145% 2.12186 1.7364 4.,32%%¢6 -1.39¢9
$10,0 a4,2443 *5.3418 1.7216 71,0244 3,8533 1,072
32v.0 4.8391 =-4,.0236.. 1.2b84 65,1101 3,0300 e,762.
39,0 4,755 -, lunU 0,8193 5.0254 2,1847 ~-0, “ 4
340,0 3.9237 -1.555%% Ue.4350 J.n020 1.4207 -V 1917
350,0 €.63%9 =0,68006 6.1571 2. 7161 6,8209 =0,30957
360,0 2.2929 «0.0013 0,0003 e.2929 0.3706 0,0922

Cy

0.0000
«0,0360
-0.0761
~u,1171
“0,15%8
«0,1855
-0,2018
-9,208%5
=0,2042
«0,1930
-0,2006
«0.,2228
-0,21195
-0,1889
«0,15%5
=0,1109
=0,0761
-0.,0362

00,0000

0.03648

0.,0780

v.1209

0.16048

0.1924

0.2120

v.2218

0.2174

0,2083

0.2151

0.2301

veQeld

0. 1966

0.1578

i.1 189
vu.Uio8

0.03 .

0.0000
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TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWRAR FLOW

§) ROLL ANGLE = 30°
ALTITUDE = 490 Im

Logg = 17.837 m

MOMENT REFERENCE CENTER AT X, ¥, 21+-0, 0,0

ALPHA

0.0
10,0
20,0
30,0
4.0
50,0
60.0
10,0
80,0
90,0

- 190.0 .
110,0
120.0
130.0
1a0.0
15v,0
le0 0
170,0
180.0 _
190,0

o e 2000

210,0

—_—— . 220,90

230,0
240 ,0
50,0
2600
271%.0
280.0
290,0
300,0
310.0
320,0
330.0
340,0
350.0
360,0

Ca Oy & ) Ca
2.29¢% _ =0.,0011 — 0, 0003 . £.,2929% .. 4,37b66
2,6013 00,6340 =0,2289 2.677¢ «0,022¢6
3,4300 .. __1.8212 20,6206 - 3,7801 . -~0.8892
4,0079 2.4331 ~1.1545 4,8130 ~1,1526
4.2376 .. 3,5838.. . =],7131 5.8109 - =31,9220.
4,034 4,731 «2,39713 6,6503 ~2,7198
J.a43s 5.17418 »2,.969% 1.3840_ _a3,4816
2.4907 6.5724 -3,4032 7.71994 vq 0890
1,2958 1.0249 »3,6502 6.0125 24,4786

«0,0017 7.1092 =-3,6886 8,.6009 -4 ,6810
«1.2896___.2.0114 =3 6385 7.9952 . _ali be86. .
22,4728 6.5431 ~3.3630 71.71599 -4 ,4590
=3.,4a117-. S.la08 . .=2.,%434 11,2858 »@d V046
-4,0302 4,1315 -2,.3948 6,646% -3.8220
«4,2323 3.5840 - =1.7110 5.0008 . #2.,7190
-d4,0010 2.4322 -1,1527 84,8063 -1.2845
«3,3979... 1.4122  =0.b1Bb 3.,711710 . -1.4116
-2,5998 0.6338 «0,2301 2.,6756 00,7857
-2.3015 _ =0.0012 __ 0,000} 2.30715 20,3182
-2,5943% -0.631v 0.2en? 2.6694 0,0144
~3.8260.  =1.8153. __0.6183. . 3,7444 U.4870
-8,0093 -2.82082 1,1523 4,08117 1.134S
=-8.238% -3,5727 . 1.7702  _ S.8075 _ . 1.9001
-8,0250 -4,713%8 2.3867 6,6285 2,6937
-3.,41590 «5.728°2 2.9398 7.2%766 3.4353
-2.4734 -6.5219 3.3742 7.7368 4,0482
-1.2951 _.=7.0048 -3,6386 71,9906 - 4.4710
-0,0008 «7,0993 3,6852 7.9908 4,635a
1.2874 . . «$,9778 - 3eb0d12 71,8576 -4,6068
2.u53% -b.472¢2 3,3a60 7.67382 94,4354
3.4068 - 25,1140 .. @48330 7,858 4 234
4,0185% «4,703% 2,3822 6,6157 3, 4281
4,2110 v3,9550 - 175786 S.76% 0 -2,7218
3.9722 “2.4077 l.1421 4,7680 1.9843
3,374 .- 1,399 . Ueblieg 3.,0926 le3149
2.5950 ~0.6246 0.,2229 2.6294 0.7809
2.7929° . .=0,001; 0,0003 2.2929 03766

69

Co

— 0.09282
0,233
— B AT2%
¢.6134
i.2021
1.5934
t.954¢0
2.2269
2.37171%
2,4031

- 23623
2.1797
1.8703
1.4995%

1 0842
0.6665
0,.3080
0.0530
20,0923
-0,23386
»U 4794
-0,8131
21,2012
-1.5906
~1.,9389
-2.2121
wd 3793
=2.4022
~2,3611%
«2,1650
=} .8748
-1,5000
=1,0791
~0.6b21
-0, 3025
=0,0460
0.0922

Cy

04,0000
-0,0449
«0,0942
-0,1509
=0.,3014
-0.2422
=0 .,2693
-0,.2849
=0,28A5
-0.275%
»0.,370%
«0.2925
20,2763
«0,2879%
=0.,2004
«0,1500
“0,0960
-0,04852

00,0000

0.0859%

0.,0984

0.1547
p.2083

0.2534

0.2830

0.3018

8. 3027

0.2902

0.2930

0.3086

¢.2945

0.2556

0.2063

0.1528

0.09713

0,0451

0.0000



Ase ® 249,91 m

ALPHA

U
10,0
20.0
30,0
40,0
50,0
60.0
70,0
8u,0
90,0

100.0
110,0
1eV,0
130,0
140.0
150.0
160,.0
17¢ 9
180.0
190,0
20,0
210.0
. 220.0
230.,0
240,0
2500
260 L
210,0
280,0
290,0
300,0
310,0
320.0
130.0
340,0
350,0
360,0

2

Ca

£.2929 .

2.4982
3.209%
S.7T162
3.9037
3.708a
J.1a01
2.2h76
1.31830
=0, 0018
~1.1683
-2,253%
~3,1149
-3.6978
-1.9015
-5,.70064
=3.209%
=2.5023
-2,3089
-¢.,a974
-3.,2099
~3,7094

ORIGINAL PAGE iS
OF POCR QUALITY

TABLE III - SPACE OPERATIONS CENTER THIRD STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOM
k) ROLL ANGLE = 40°
ALTITUDE = 490 im

MOMZKT REFERENCE CENTER AT X, ¥, 2 =0, 0,0

L =17.837 m

REF

Oy G

=0,001% __u,00u3
00,5609 -0,28148
1.3320 __=0_.7457
e.0410 =1.3729
249740 .. =2,0912
3,9063 -2,82069

. 4,283 _«3,4876 .

9.3597 -3.9723

R 3lb. . _=4,2811

S.7767 -4,2929

S. 10717 . «A4,2408. __7,3030

S.3411% ~3.9544
4,1045.  =3.4529
3.9000 -2,8179

- 2.9255 =2_.0948 _

¢.0387 =1.5096

—la2123 =0 7471
0,.5605 -0,2837

.=0.0010___ 0.,0002__

-t,5591 0.2508
=1,2081 . __ 04,7438
-2,0339 1,309%

=3.9063  __=2.9718 ___2.0973 ..

-3.6977
-501 301
=2.2618

-1.1806. .

~0,0008
1.1678
2.22ub
S.110606
3.68b60
3.885%
3,600

-3,890u2 2.8149
-4,7109 3.4614H
95,3418 35,9584

. =5,7214 . 4,258%
«5,7733 4,2941
»S5. 6862  4,2260
=5.2%84 3, 80m9y
el 6911 3.4409
«3,8794 e, 8062

-=2.9568 . 2.0831
-2.0283 1.30349

2,4568
2,2929

«0,5531 0.2792
-e0,0011 00,0003

CD C-
242929 _ _u,37686 ..
2,5602 0.0184
3.4878 «0,3766
4,8812 ~-0,9107
5.3212 =1.5%09
66,0679 -2.1982
6.6625 . -2,.8148
17,0330 -3,2999
1,254 . =-3,08512
T.1848 -3,1580

.«3,.8008
7.0039 =3,0553
5.,3994 -3,3096
6.0532 -2.8570
S,3193 -2,3038
94,4309 “1,1142
3.4980 «}1.1749
22,5705 -v,7346
2.3089 -0.5703
2.5652 -0,0251
3.4964 v, 3612
4.43106 0.8941
5.3220 1.9208
66,0456 2.1727
6.6112 2.1h45
77,0094 3.2835
1,2168 3.033%
7.1828 3,7599
T.1675 3,8083
6.8937 3,6169
56,5891 3.3%¢0
6.0288 2.0660
5,2929 2.511a
4,4178 1.72¢26
3.4634 1.1743
2.5237 0,729
2.29a¢ 0,3766

70

Cn

U.u9ee
0.2655

- 0,995%3

0,9507
1.80%8
1.,87u8
2.2680
2.5874
2,844
2.7839
2.76864
2.5439
2.1898
1,7733
1.2877
v.,8019
V.3897
0.08606

. =0.0923

ey 20677
-9,9994
«0,95%02

=] . 4082

-1.8658
-2,2713
-2.5880
w2,77498
«2,7910
-2,7914
-2,.51%1
=< .2V¢28
], 7701
-] .285%0
-y,8009
~0,3818
=0,0776
0.0922

G,

80,0000
«0,0519
=0,1112
«0,1749
«0,2349
=0,2841
-0.3208
-0,3331
»0,3805
-0.3313
»0.3227
~¢ 3408

3241
=0,2806
«0.233%
«0,1742
-0,1111
=0,0524

0,0000

0,0529

0.113%

0,1800

0.2435

0.2971

0,3369

0,3590

0,3647

0,3514

0.3a77

0,3492

0,341

0.2950

0.2411

00,1786

0.1130

0.0523

00,0000
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TABLE III - SPACE OPERAVIONS CENTER THIRD STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FURLLY ACCOMMDDATED,
DIFFUSE PARTIOLE RERLECTION, FREE MOLECULAR R.OM

2 1) ROLL ANGLE = 50°
AREF ® 24991 » Laer 17.837 n ALTITURE = 490 I»

MOMENT REFERENCE CENTER AT X, ¥, 2 = 0, 0, O
ALPHA Cx Gy &y ) Cn Cn )

— 002 6050933 — 0.0040 -
10,0 2,310 "a.‘:u, 0.0052 0.29¢9  *0,0574
e~ R0 B : BN e300 95008 1248 -

30,0 3.3615% 1.6048 -1,4804 3.9939 =0,.0417¢L 1.0160 -0.1898
T ok 30— 4883 —-0; 2531 - e
Lel,0887  1,9617  =0.3084
- 80,0 3. 04 I'T WEPPIE V7 ¢ R ——
70,0 1.,9911  4.0393  -8,1520  $.109% -2.,8a74  2.6892 <0,3558
e BOO 1 O3ZT  ReII2— aAASIY 5, 3I0R— 22, T20L - 38930 =0 BOBD - o e
1'.'{ o0,0014 - N,3805 OQ;lQll 6,2302 -2,8254 2,9107 -0.3606
—— 3088 . =l 3125 A.2680 LB 380N 6. 1878 2. 8511 2. 8848 034855 — ——— —
110.0 =1,9603  3,9606 <=4,0430  5,9662 =2,/317  2,6179 -0,3147
 — 58 5y 3NS5 —a2 5330 — 2423938 —=QyB26d - -
UeR,9495  5,2813  e2,2202 1,8671  <0,2910
o ndd I8 a1 B398 § 3655 =0, 2526 e -
150.0 -3.3a81  1.6007 <«1.4738  3,9785 ~-1.4111  0,8634 -0,1893
— 1600 =2,9582 _ 0,9815.  =0,8221 . 3,2009 r1.U138.-.—0.8335 - «0,1222 R
17008 =2.3917 30788 ~0,3256  2.4318  -0.6753  0.1093  -0.0876
— 1800 223018 «Hi8818 - ——BINS. a0 376 =0.0926 — 0,0000 - o
190,90 -2,3637 -0,4T731 00,3152 Q.,8225 «0,0723 -0 ,.2887 0.0581

e 23004 0 22 45— a e § AT OB Ao — By B0 004302 =0+ 6008 - 9, 1247 .
2100 =3,35% ofiferd L4173 3.9 0.6316  -1.0141 0.1950

230,0 «3,.2697 «2.9645 2.9611 5.2990 1.5%921 =1,99%1 0,3201

240,0 -2,7532 -3.3611  3.0223  5,7620  2,0893  -2,3712 9,363}

250,0 -1,9813 -4,0121 44,1240 b,L696 2.4281 -2,6818 0,3720

e 280,0 _ 1,0266. _ =4,2754._ _8,4092__ _6,2108  2.6879 +2.8024  0.3877
270,0  ~0,0005 -4,3720  4,8898 56,1808  2,7995  <2,8814  0,3780

. 280.0 _..1,0027 _ «8,2259 _ A.3502 _ 6.131T _ 2.8360 .=2.8228  0,3643
290,0 1,9160 -3,9077 33,9990 5.48942 2.,7038 -2,5867 0.3409
. 300.0 . 2,7219 23,5226 3.5297 . 5,696 2,539 22,2962 . 0.3394
310,0  3,223%  <8.48W  2.%151  8,2229  2.2136  -1,8470 0,299
AN 2.3818 _ A.eAIS . 1 A3SS _ 1.3533 _ . 0.2588

330,0 33,3363 ~1.591b 1,96063 33,9624 1,4160 «0.8593 0,197

e 340.0 2,910 =0,3685 Q8058 X.i6di_ 1.0109. _.=0.0221. . 0,123
350,06 2,342 «0.4708 4,¥132  2.,4047  0,67T14  <0.1009  0,0576

360.0 . 2.2930 _<0.081% _ $36003 . .2.2930. . 0.3766 . _.0.0922 - 0,0000

n .

et ot RN
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TABLE II1 - SPACE OPERATIONS CENTER THIRD STAGE BUILODUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON
m) ROLL ANGLE = 60°
ALTITUDE = 490 Im

Loer =17.837 m

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ALPHA

0.0
10,0
20.0
30,0
40,0
50,0
60,0
70,0
80,0
90,0

100.0
110,0
120,0
130,90
140.0
150,0
160,0
170,0
180.0
190,0
200,0
210.0
220.0
230,0
240,0
2%0,0
260,0
270,09
280,0
90,0
300,40
310,0
320.0
30,0
340,0
350,0
60,0

7Y

242950

2,249
2.6190
2.917?
2.9940
2.,7823
2,3292
1.6415
L.8430
=0,0011
-0,.8239
=1.6076
2,231
-2,74819
-2.9816
=2.9°41
=2.671¢C
-2,24653
v2.3024
-2,2197
=<, 6405
-2.9288
«2.,9651
=-2.,7485
=2.291¢2
=1.6246
-U,8331
V.0004
0.,817%
1.3996
rr-rart
2.6926
2.9294
c.bn83
2.6043
2.,2117
2.29%0

el ulll U BUU3  2.2930.

& &

v.3053 =0,3400
0.7290 _ =0,8203
1.1517 -1.,4485
lebl31 . ._=2,1%78
2.,0545 -2,8473

2.4805 . «3.85%04 .

2,7018 -3.8680
LobBAL =4 ,1124
2,80653 -d4,1613

. 2.8213. . A 0S81 .

2.6568 -3,78%2
c.3832 _=%_.3483
2,0330 -2,8098
1.6301  =2,1507
1.1548 -1,4538
0.7600 -0, A382
0.3848 -0,3a11
. e0.0012 .. .0,0001
-0,3815 V,3334

- 20,1323 - 0,821

-1-1530 1-“54“
=1.5924  2,.13s7

-2.0306 ¢, 8172
~2 4053 3.399)
=2.6659 S.8087

. meebil8 - 4 0404

-2,8578 4,1087
-2,7877 - - 3,9987
-2,98b6¢ 3. 6782
ad 3443 - I B30
-1,9935 2.7933
.1,581¢ 2.,1079
-1.1397 1.438¢20
=0,1343 08130
«0,3806 0,3328
=0,0011 0.,0003

Cp

2.2994

2.82387 -

3.4a14
14,0133
a,3641

. 4,8138

4,9785

- S.0610

72

5,0463

44,9962 . .

4,879a
4,607
84,4052
3.9981
3.450%

2.,8847 .

2.2959
2.,3024
2.2693
2.,8562
3.4546
3.9741
4,410}
4,73064
4,90177
4,978
4,981
4,9249
4,7417
34,0158
4,3208
3.9258
5.,40063
2.,b6119
2,2611
2.2930

Ca

u, 3708
V.1159
=0,0989
-0.3767
~J,/018
e1,03290
~1.3q40
-1,95987
~1.17151
-1.,8603
=} .8980
-1.8653
-1.,/466
=1.9929
v1.3682
-1.,1004
~0.,b424
-0,60087
~0.5762
-u,1217
TUEY )
0,569
0.u806
1,008
1.5119
1.9%600
1.74l4
1.8478
1,8793
1,0137
1./343
1.9712
1,3564
1,09886
V,0357
00,6058
5.3706

Cn

- 0.u922

0,3013
0.6016
V.9%14
1.,4330
1,8%70
2.2368
2.8bb64
2.0458
2.6777
2.6136
2.452%
2e3171¢9
1.7790
1.3103
V,84a07
0. q414
¢.1194
20,0926
-v,2984
eP,6U4Y
=0.9949
»1,8164
-~} . 8306
=2.1907
-2 ,4566
~d.blo}
-2,6437
-2.5435
-2,3799
“2,1402
«1,7%47
-1,2839
-0, 83268
@, 4236
-0,1120
0.0922

Cy

00,0000
=0,0603
=0.,1267
=0,1943
=0.25068
«0,3090
=0.3400
-0,3382
=0.3471
=0.3548
«0.3343
-0,.3114
=0,2805
=0,.2926
»0.2564
*0,1935
~V.12069
“0,0607

06,0000

00,0609

0.1287

0,.1988

0.2642

0.3180

V.3585

0.3604

0.3%80

0.3603

v.3372

0.3074

V.2907

0.2947

0.2602

V.1971

0.1279

00,0606

00,0000
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILOUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM
a) ROLL ANGLE = -80°

Mgr = 249.91 % Ly = 1783w ALTITIOE = 430
MOMENT REFERENCE CENTER AT X, ¥, 2+ 0, 0, 0
ALPHA C S a Gy Cn °n )
0.0 2,2940 <0,0014 0,000% 2.2940 0.377r 0.0922  e0.0000
| KLINT) 2.3589 0.,39%2 V. 3876 e.,a126 V,1547 «0.1909 0,ud8¢0
0.0 2.7 - TP ' k- B AEN:  -9,080%  0.12%
30,0  3,.138% , W . «0,9556  0,2153
TR0 5L 3017 1.6923 2.3166  6.2861  e0.bb4b  ~1.4529  0.2943 -
S0.0  2,9815  2.1612  3.0557  4.7713  =1.0226 =1.9531  0.3731
: e0.0  2se02% W7 +1.35487 -2.3317  e.3988
708 50 i S0RY <5 5 *1.0383  «2,6105  0,407S
80,0 v,8917 -1.8702 -2 ,8620 0.4416
90,0 V0037 3. 04ve 4.4560 -1.9935 22,9230 V.4805
190.0  +0,8708 _JL08A1 . 8.2759 . -2.830%  o.e287
10,0 St PSR I £ a0 sa6e33al0sse 2,702 0,126
120,0  =2.4507  2.5416  3.6538  5.0656 <-1.9645  <2.4645  0.3915
130,.0 2,992 2.19%9 33,0478 4,7562 -1.7980 -2,095%9 0,3599
1600 _ %8365 Johhy  2.3300 A.306Ti; =1.5506  -1.5755  0.2%0
150,0 a3, 1056 . LIagR. : 1,5968  B.IS68S -1.2714  <1,.1078  0,2175
Th0.U  =2.803R  0.7633  0.8916  3.0288  -U.9336  =0.6567  0.1267
170,00 =2.358% U.3941 0.3673 2.,4121  =0,06712  =0,3229 0.0587
T86.0 -2.3067 W B8IS  0,0001 " ,308¥7 -i.iTed <0,0933  g,0000 T
E; 190.0  -2,3563  ~§N9SS  +0,3665  2,4119 0,1593  0,1459  =0,0508
300,60 =2.78R3  =0.7694 -0.B8855 T 3.012%  0.usa7 0.4949  <0.1280
2310,0 -5.1996 “l.2181 -1,5826 3.7260 U, 352v0 00,9595 ~0.2194
2 320.0  <3.2007 <1,6947 <2,3193 4,2876. 1  0.,6613  1,4577  =0.3007 T
- 230.0  -2.9718  -Z,t868  <3,0078  4,7580°, 1,0167°  1,9520  =0,3804
390.0 T2.a406  =2.5262  =3.6084 5.0363  1.3%23  a.3387 =0.e1a7
256.9 -1,7393 -2.8206 -4,09069 5.2541 1.6450 2.b5%7 “0,4383
260,0 -0 ,899% -2,992°4 ~4,3741 9,3594 1.3627 2.8542 *0,45%9
270,0 U (N30 -5, 034} -4.4375 %.3599 1.9917 2.9138 w(,4877
TTTTTUTTER0,00 T 0.8T60 T e 982 T, 2828 T 5.,3S8%] T . u3zas 2.,8249 “0,4539
290,0  1,7257 «2,7939 _#4,0546  5,202% -.2,0808  2,6935  -0,8299
- 00,0 2,406 <2,5350 T a3,657% 5. 07049 1.9682 “2.4%56  u,3918
310, P LAL 2,353 ~3,043b 4,7926 1.,80383 2.,U9%1% =0,3622
320,07 %1981 T RL.281F  1,5500 T i.5642 < =0,2989
330.0 3.1392 :gou C1,2628 1.0893  «0,2185
- TT3R0,0 2.7709 2.99¢9 0.93%24 0.6491 ~0,1273
50,0 24351 «,394% “d,5649 2,408 v,0743% U,5280 =0,0586
“350.0 2.2980 -mb'ﬁ”_m?:ﬂﬁ_ﬁ"o."5777 00,0922 0,0000
Ry 2
- — i IO & e e e




ORIGINAL PAGE IS
OF POOR QUALITY

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

b) ROLL ANGLE = -50°

74

Ager = 249.91 o Lygg * 17837 m  ALTITUDE = 490 kn
MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0
ALPHA Cy Cy Cy ¢y Cy C, c.
- TTELWT & P8en =oLona V,0003 2.2940 0.37/7  e.uY%¢2  0.0000
[NTNY 2 tiPHh O, aH2%9 0,3315 2.4807 v Ui -0,1dee 00,0438
Teo,u 7 §J0%6s 11,0006  T0,8587  3.3170  «0,2030 e0.476% 0.1097
30,0 3,55%94 1.6691 1.57617 4,219% «0,6058 =0,9626 V.1928
a0 0 S.thahs c.3Tod 234l 64,9406 1,100  =].482% 0,2659
S50,0 s.ulo0% s.1128 3.1549 95,6181 =1,6292  =2,0207 0.3411
. 60,0  2,9048 3, T178 35,8270 6.0608 ~2,1155 ~2,4746 0,3915
70,0 2.0827 84,1111 4,2502 0.,2413  «=2,4793 22,7448 0.3792
- av b T Tl nRen TTETERNIET TR e 450 Go4918 gL EI1 <3, 02u8 v,4334
Qi 0 00k 4,499 d, 70217 b.4943 -, 9446 35,0887 V4691
{7 M3, 077F1,0%09  T4,3083 774,585k 66,4337 7 =3,u039 =3,0240 0.,8286
; 116,0 =2.0759 4,1718 4,3319 b,3981 =2,9562 <2,8548 0,4310
140,077 =2 RIuK $T7073 36155 6,0402  =2,/550 ~2,5411 0,390%
130,00 =3, 475R $.1151 35,1570 99,6209  =2,45%05  =2,12/a v,5285
""" 160,07 =3.63822 2.3941 T2,3642 T 44,9739 =2,0257 «1.5967 0.2691
150,0 =~3,5626 1,6736 1.5811 4,2284 -1,9790  -1,093% 0.1992
T 1600 B STET) T.01327 Ty kie? 3.0684  =1.1133 -0,b481 v.itle
170,64 =2 43R 0L, 4R30 u.$336 2.4990 =0,110° -y, 8084 U.0444
O 180,00 =2.310% «0,0013 0,000  2.310) T ~0, 3765 =0.0923 0,0000
190,0 =2,4323 «0.4831 «0,3309 2,493 =0, UA4b 0.1288 «0,0059
— B-TTT ) B I T N IS B (TTS SR VI Y T5.3497 7 0,202 V., 4841 “0.,1130
2l1u,n ~3.n81¢0 “l.0l6? -1.5H449 4,23499 U,9906A 0.,9h28 «0.1977
I 220,07 3,6949 «2,3999 =2 3T1a 4,989 1.U960 1.4927  «0,27586
tk 230,00 =5,0628 «3,1010 =3,1408 95,5958 1,609% 2,0169 =0.3520
oAy i <7.,a07% -3.71hn -3, 0337 b, OKT0 2. 1047 2,423 “0,4068
25409 -r  01NYh eg 1114 -, 2914 Hoe991 2,496% 2.,79¢8 “0.4147
bt 0 ~1,079n0 “y  ydaf wd h3ip CP R Y-Y4 2.8020 55,0249 0, 4580
AL\ -1 0249 4,504 ~4,TucH € 4969 2 .994% 3.u854 =y, 4786
T 280,0 ~ 1,0597 «4,4005 =4,5839 o, 4215 3,003 3.0174 =0,4537
290,0 2.0661 =4,1416 =4,3016 6,3047 2.94647% 2.8588  =0,437%
U, h Cenb42 =3.89Y, =3 h1US 6,084? 2./964 2.5¢91 “U,5974
10,0 3., 49nY -5.,09¢c0 =3.1424 S.982% 2, 44on 2,1043 -0.33%9
320,0 5.6713 -2.3803  =2.3368 4,9042 ¢.v336 1.9935 «0,2743
330,0 3,608  «1,6700 «1.9762 4,2237 1.,9673 1.09591  =0.19/4
$40,0 Sotite S1.0015 “0.bnTn 3,3228 1,109/ Ueb39h  =0.112%
LTNTINT Y- PN ~hJ4K1Y -u,.3297 Y KX dol13n v,2Y995 =0.,9458
360,0 2.p940 «0,6014  T9,0003 2.,2940 U 5717 0.09¢2 0.0000



ORIGINAL PAGE !S
OF POOR QUALITY

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE &UILDUP
AERODYNAMIC CHARACTERISTICS BASED UPOM FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOL™ "~ AR FLOW

" ¢) ROLL ANGLE = -40°

o it ey

Apgp = 209.91 a7 Lo = 17.837m  ALTITUDE = 456 -
MOMENT REFERENCE CENTER AT X, ¥, 2+ 0, 0, 0
L ALPHA Ca & 4 Cp Ca “n Cy
' 0.0 2.2947 | S0.0014 L 0.0003 o 2.2:42 0.3778 922 o0.0000 %
10,0 2.538S 04,5669  0,2913  2,6078  0,0281  =0.0965  0.,0342 ;
. @ Ty ' 3 JIAT CSe.4318  e.0a82 T
B 30,0 35,8538 7 #5108 CIANRNIY KRR T80.7019 . «0.8677  0.14% j
40,0 4.1120  3.1002 2,218  5,5931 «1,9525  -1.3971  0.2259 z
50,0 5.88049 4,609 2.972°2 6,3449 -2,2467 -] ,907, 0.,2840 7
T T ee,0 ¢ 03,2900 % e BRRTY.. ~2,0956 . =2.3679  e.33%¢7  ~
7000 1 2.3676 b5 ~3.4132  -2,7051  0,367%
RO 1.2927 T <3.7827  <2.9103  0.3868
0.0 0,0014 7.4846 =3,9434 -c.9561 0.4139
| FLBR W T ¥ L T R T R Y T v 1 T S
Do 1100 o2dese iSRG RN TJOMERI 0170 -2.7%00  e.3002
t20,0 33,2947 4,9°241 3.6548 66,9482 e3,.9601 -2, 4138 00,3512
150,0  =3.9019  4,0753  2,9859  6,3698 =3,0R91 =]1.9926  0.2892
ST U1 2 DN PSS oot 14T Yy EANNTR2,5108. e1.5067 T 002276 T
Lkr T 150,00 «3.6%78 7T 2,503 ) 46009 ; ©1.8482 -1,0074  0,3502
' T60.0  =3.3550  T.2531  0.7920 ~T3.6550 <=i.2773 <0.5945 " 0.0890
170,0  =2,5557  0.5681 0.2957  2.625¢ =0./714 =0.2832  0.03&7
r- 3 ( ,Q‘.WW”“27!621"“4-“0'.37‘55 T a0,0926 08,0000 T T T
A 190,0 =G Bs3" «0,289 2,6017  <0,0357 0.1018 <0,0362
— Z00.0  =8.3580 10635 =0.7830  3.6856  0.3825  0.L304  =0,0911
210,90 -5.841b -2, %17 -1.,4290 4,5A73 v.b8e9 J.3673 «0,1557
236,0 -4,085a4 3,076 -Hp@00  -5,8853 11,5269 1.3ie1  =0.2338
230,0  ~3,8585 <A)0227 - <H,6N1Y  6.0BeT  2,2111  1,89a5  «0,297%
249,60 =3.2hor -4,8767 T?Tbl&" b:ﬁalu 2.8588 T 2.3548 -0.3%41 T ——
250,60  =2.33uK  =5,4733 =4, 0851  7,2085 35,5563  2,6654  =0,3812
260.0  =1.2188  ~5,8724  =4,4015  7,4278  $./450  2.8932  =0.41S57
270,0 -0,.0025 «-5,94217 -4 4564 7.,4168 3,9079 2.9%20 (), 4296
2 "280,0  1.2111  «5.8478  «8,3812  7.,3948  3.9721  2,8949 <0.4092
o £90.0  2.3380  «5,4788 ~-4,0943  7,2168 35,8461 2.7020 =0,8090
TR0 T 509599 —a4.m6¢3  <3.6007  6,8655  3,9469  2.3887  =0,3681
310,90 3,.8454K -y 0212 -2.9407 h, 2R 3. vT4? 1.9097 =0 .2990 .
T320,0  4,0700 -3,0678 <-2.1920  5,5339  2,5054  3.4943  ~0,2330 |
330,0  3,8234 =2,0827 ~-1,4210  &,5655  1,8500  0.9970  =0,1555 ;
390,0  3,3090  <l.e3a0 =0,.7746  3.5964  1.2764  0,5652  =y.0911 !
350,0 2.5251  =u,5639  =0,2n7A 2.5919 0.1715 v.2724  =0,03%9
" T360,0 2,2982 <0,0014  0,0003  2.2942 00,3778  0,0922  0,0000

—— e s




AREF = 2499 a

ALPHA

(O
10,6
20,0
30,0
a4n_n
S0 0
60,0
10,0
U]
Wi 0

100,0
110.0
l1év, v
130,18
140,0
150,0

1ot
170
180,0
190,
2w
210 0
220,0
c30 v
240 1
1Y
o6 ¢
el b
280,00
29u,0
deu )
€100
320,0
336,0
a0
$Hu b
$60,0

ORIGINAL [ AcE IS
OF PGOR QuaLITY

TABLE IV - SPACE OPERATIONS CENTER FOU:

STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR RLOM

d) ROLL ANGLE = -30°
ALTITUDE = 490 m

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

2

Ca

e.p9u?
2.k 49
3.5353
4,1241
Ty
4 gt
3.5731
2.3122
1,337,
dohY Lk
-1,33%9
-r.5086
-3.5h63
LY
-a,.3607
.3,1275

<5.54%s

- 090
~2.3035
-2.64a7
-¥.55a4
-4 157

-4.3515

-4,1718

-%.ca81

- 500%
-1 .3%0%
- Nlre
1.3242
¢.5430
PR E LY
CIFS £ Y40
“,3433
41026
S.taa
a2

2,298

Loe

~

e 17.837 »

4

;u,\n»]a

.b4y3

2.4 396
S.0750
“, 0875
5.9%88
6,.7466

BT XY

7,500k

7.209%

6. 480

5;9%i3

4 nY91/
36722
2.4922
LTS
v.tdss
~0.0015
-{.6803

-l.4%08

=2.uTn0
-3.6545
-4,8529

IR

L X AR
-1.1%u5%
-1.2%57
-7.1204
~o.0h1A
=S .rnnsY
=4 ghaus
-3,04d4
-2.4724
-1 auegn

S Y
-0 0614

©T1.4530

G Nues

v.ZSbS

" T0.6502

1.1982

1.ﬁ3ul
2.950u9
3.0850
3.5170
$. 1740
5.A209
3.7647
3.518a
$,0820
P 1R
1.8367
1.2003
U.6937
v.@RAY
0,0001
«C.2364
-~u.bul/

=119

-1,8279

-2,8822
-5.050%
3,81,
-4,7374
-5, 794y
«3,7253
-3,8733
-5, 0004
-2 blhu
-1.8256
=-1,1,85
:C,b“(ﬂ
“u,2 33
vl

76

Cp

2.0982
e.l1'8
3,863
6.949)
s.9818
h,3961)
7.99:4
8.0225
B.c9s2
d.c497
8.2347
8.023¢
1.9820
6,49013
5.9749
4.9537

3,079%

¢, 1347
2.303S
2.7213
S.thlu
4,983
19,9552
6,857
1,511
71,4318
b, 109«
b, ) 784
8,1423
1.9229
71,4901
n odas
95,9484}
a4,_,%9206
3,539+
<. b3t 1
2,.,0942

-, vl 3?7
-0;3602
-1.1507
-1:9654
-2,lev?
<3.5604
-q,1907
~4.0208
-4, u0a)
-4,8621
-4 _b662
-45.,c4l3
-3.0519
-2. 8678
-2,10068
~1.42u8
U, 08297
=(.3704
S .Vv059
TS X
i.tP04
1.7146
2,164 3
$.9193
a,139n
w,3TYn
A l6l0
q4,8151
4, 2bh
4.,c°2n0
3.071%
2.,0171%
e.11a%
1.=257
G 25k
UL S3T71R

Cn

0.0922

-y ,L024

T -0,35085

-0,7153
-l .1497
-i 9992
-1.9980
-2.2908
-2.47/38
=2.5118
-2,48848
=2.,312Y
2. 0360
-1 .,6749
-1,2962
-C.8509
-Jd.504¢
-0,24959
-y, 0920
0,0657
LN ES 8 |
v, 7128
1.1860
1.,990¢
1.983%a
2.c6917
PIRCAT'Y,]
2.89%6
2.45%97
2.2706
c.vls6
1.0009
1.25%va
0.8403
y.olre7
.,230h
0.0922

Gy

VU000
v, v2se
00,0646
v.11006
U,1619
v,2172
0.2620
0.289
0, 509%
v,3%350
0.303%2
0.31a43
0,276}
v,2237
0.1621
0.1117
V. U651
00,0241
00,0000
-0,0252
=0,ub62
-0.1149
-0.1699
=v,22178
-0,2767
-u, 3049
-v.3350a
-0, 3452
~0,3243
-0,3304
1,294
“0.,235%
=0,1695
-0,:147
~0.0662
g, 1P4A
0.0000



L 2l L~

ORIGINAL PAG: S
OF To0R QUALITY
TABLE 1V - SPACE OPERATIONS CEYTER FOURTH STAGE BUILDUP

AERODYNANIC CHARCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTIQLE REFLECTION, FREE MOLECWAR FLOM

© ¢) MOLL MNGLE = -20°
Apgr = 249.9 ul Lyge = 17.857 @ ALTITUOE = 490 I

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, O

e y oy & WG ¢,

———— o~ = e D FE okt e e T B
0.0 2.2942 -i,0014 00,0063 2.2982 0,371 0.0922 60,0000
to 0 2.7176 0.6981 0,.t684 2.8002 -0,0a61 -0.,0197 0.01258

R T X ; 3 -0,2123 0.0310 -

e1,3512

3v.0 i .49 0.0654

40,0 6.2888  -2.25¢1  <0.8126  0.099 '——’
w0 4.,3616 71,2191 «3.1919 -1.1323% 0.1323

TTTT e 8 T RN T. 9868 -4.8733  -1.4301 0.1703 o
j0,8 2,608 8,8702 <4.i.07 -}.0862  0.1923

T 2 ) 1.809% c.7207 8.733 -5.,2629  <-1.783% 0,216 T
0,0 U, 0009 b,.3042 2.7999 a8, rarp -y ,4%24 -1.8121 v.2217

TTI00.8 -i.a0Ts A RTI3T T OALTINE 508828 <1085 ety T T
110,0  -2.6886  T.6168 = 2,5202  §,4532 -5.2347  <1.651 0,213

120.0  <3.7097 6.6865  2.2021 7.9C65 <-a.l122 =1.4517  0.1857
130,0 ~4.35353 5.4560 1.7733 7T.1792 -3.9808 -1.1932 G.1380
T T 10,0 -a. %610 ; ' ~3,1653  <0.9181  0.099S T

150,90 -6.3163 -2,5092 -0.6275 0.0651

_g_ﬁ S o = e e
160 0 -3, 6279 1.599% 0,4550 33,9704 -1,4997 -0.3792 0.03%13
170,60 -2.72171 U, 68993 U, 16708 2.8097 -0,8667 -0,19u9 0.0123
TTTTUTTISE. S =2 3038 =0.001S T T . %001 T . INXS -0.3768 7 <0,0926 T 0.0000 T
190.0 -2.7173 =9,6968 «0,14174 2.79% 0,u363 90,0198 “y9,0130
- -TTT ) =3.n 301 ;n.s‘iﬁ -v.451%9 _f.vu;i v.9795 0.2173  <§,03a7 =~ T 7
10,0 4,319 -2.7419 -(,.892%9 5.i548 1.3%2u9 0.4912 -0.0679

T T TEe0.0 T-asels -8,0150 el 3016 3.2680  2,2164  0.8068 <0,1037
230.0 ~4.3478 «$,4510 #1113 7,182¢  3.1852  1,1353  <0,1818

2an_. 0 -3.TGAS  =h.6GaA  <g,191h  7.9222  4.u2l’s  1.6727 <0.1790°
255G 0 -2 6m29 =T .98Q0 =2.9043 8.a163 4,13%69 1.6374  =9.209b
enu o -1l.,a09y -0,14696 =2.7 b9 8,691 5.23%47 1.7775 =u.,2300
2700 “t, p0ln =x,2993 -0 7991 B.7a1y 5,492 1.8116 «0_,ca32

2800 1.a050 =8.126F <«2,6993 B.6733  5,4708  1,7804 -0.,2271
290,0 2.6805 -7,5639 =2,5017 8,3998 5.2235 1.6508  -0,2273

T300,0 5.k9%7 <6.6370  =2.1825  T.8954 4. 137 1.848%  =0,.1936

310,90 4,.438h =9.8418% -1.7660 7.16063 4, 0000 1.1902 -0.,1487
320,0  4,5%40 =A.1089 31,3084  §.2579 3.,1731 0.9097 «0.1038
330,0 20,2915 =3,7688 <0,8447 5.1622 2.5153% V.5220 -0,0676
T840 0 T4 a2 =1.5906 «0,8503 3.2639  1.5051 0.37vs  =g.n3a8
350 9 2599y -y .n931 (. 165% 2. 78158 v, boeld V.19 -U,ulen

"T'360,0 2.29a2 <0 o0is 0.8003 2,2942 " 0,35771s 0.0922 9.0000

e mie - — mo._ .




AEF = 249.91 »

2

Lrer

ORIGINAL FACE 15
OF POOR QUALITY

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILOUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATEL,
DIFFUSE PARTICLE RERLECTION, FREE MOLECULAR FLOM

f) POLL ANGLE = -10°
ALTITUDE = 490 m

= 17.837 »

MOMENT REFERENCE CENTER AT X, ¥, 2=0,0, 0

ALPHA

0, u
LR T
2n o
30,0
FYAN |
w0
69,0
70,0
00

Yot

1000

110,0

ten o

1380 0
146 v
156,0
tho 0
17u 0
180,90
190,.0
AU 0

clv,d

1 220,40

230,90

2an o’

N0
fol U
2100
280,.v
290.v
L0y, 0
1o
32y .0
330,0
LZIXTI O
450,08
3600

Ca « &
¢.2937  <C.u014 0.0003
CoTF S0 ,7%34 U b0
s.7243  1.,7025 0,2391
“.a15%9 2.97T17 0,8483
G.RETT 44237 0.6S0%
L, anin S.o611 U, 932%
3.0020 7.1606  1.1537
2.,7a487 84,1439 1.3208
1.ea54  o.7828  1.4281
Vaiiliug 8,9236 1 ,047%

1.,4450 8.7755  1.82ab
-2.7464 8.1480 1.319%
et 7HlN T.1avS 1.1499
-4 ,q8u4Q S. k502 3,936
-6.6892  4.3267  0.6911
-4.4085 2,9760 0.a8¢c2
-3.7257  1.Iuna? G239y
“2.78un U, /365 [ INTY Y. .8
2,306 =U,00i6  0,0001
-2.7h49 -u,7322 -0,00889
—5.1209  <1.R979 =g,23i%
-l by A7 EXP LY ) =0, 4¢N
-a,6R99  <4,.4087 <),0B8387
-8 ,a6C -5,.8331 =0,9209
=S RIS T ST 6Ts -1.136%
~f . T9h1 -3.1265 -1,3123%
-l.a51% ~n,7921% 1l 417K
-, 017 -d, 4403 -], Q4%
1.84060  -8.7371  <1.415a
2.74829 -8,0900 =1.30060
Solnrt =T unsB  =1.13¢)
TR T =5,0805%4 ~U,915n
a,6718  <4.3921  =0.6805
4,38u} -2,94%59 -0,4373
f,T70-0 ~1.6911 -n.2361
CoiUvy LA .0 Y ~u,0nke
2.2902  =0,0018 0,0003

) Co
2.2942  u,_sS714
C. 8498 -v.vubia
'4,0872  -u.0S61
5.3276  =-1.479%
6.a674  =2.4a3¢
7,414 =3,4553
8.1814  =4,3922
8,6919 +5,12%

9,612 -5,6652
9.,0392 =5,8570
9,.00S3  =S.8804
8.6988  »5,597

8,187y -a.9946
71,8108 -4,2319
6.4713 =3,3578
55,3220 =2.8147
& uR92  -1,9bi
2. n0ls -4,093%¢0
2.3061  -0.3764
2.6508 0.0570
4_0Raa  (.vals
9.3218 1.9%43
6.459%0 2.8167
7.3099 3.a161
8.1266  ©_339%
b, 6770 9109
8,976 9.033%
9,059 S.07b0
8.9666 5.8648
86,6377 5.5506
5,UALY " T L
7.5%44 L,cy i
o,8385 5.352a
5.2817 2.9186
4, ubnt 1.5713
e.nst! v.n9c?
2.2942 0.5778

78

Cn

V. U9e?
G.ulU2
-0,0740
-0.2237
-0, 800US
-0,.95757
=0,7369
-0,8552
-(.9357
-0,949%
«-0,9398
-0.,8720
-v. 7716
-v.bu4Sa
«0,504a5
-0.3611
~y,236R
-0,14968
-0,0924
-0.0329
v,0749
v.2247
0.3958
0.5692
0.7274
0.b520
0,9°97
0.,99%b
0.93%0
0.b6173
07663
u.6352
V.A97A
0.,3518
Ve dsnm
v.lune

v.0722

Gy

0.0000
-0, 0001
00,0035
0.,0135
0.0321
0.08906
0,072}
0.0882
0.1006
0.114a2
0.103a
0.0990
V., 0796
0,052
0,0321
0.0132
G.uG39
-0,0002
0.0000
0.0000
-0,0060ah
=0,0159
-0,0327
«0.0513
-v,ul27
-0,0921
~0,1119
~ti,1247
-0.,1102
=0,1002
-0, uRUS
-0, 0540
-0,0328
“v.0108
-y utiae
t,0n0e
0.0000

bl i B

M i ot
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TABLE IV - SPACE OPERATIONS CENTER FOURTM STAGE BUTLDUP
AERODYNAMIC CHAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
OIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

g) ROLL ANGLE = 0°
Mgy = 249.91 ul Lygy = 17-837 ® ALTITUOE = 490 im

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

n ¢

il

.. A%r . e.0000
s 08900 ?-Q.ouz

T0.0 3.7617  1.7610  0,0000  8.1298 -0.06840  0.uB36 <0.0268
30,0  4.a331 50329 0.0007 5,355  -1.5213  0.0699 -0.0358

R 09511 -s.0mis
o ro.cnn . =0,0418

. T ¥ L e - LY RSV R 4l e
60,0 -A130 .2961 -0,0006 8,2250 -3,5084 0,025%5 0,034

70,0 2.7501 8.2931 6.0000 8,7355 -5.2%06 0,012 =0.,0239
i 50 C AT P <SISI3 68030 <e.e102
=6,8159  0,0000 0,000

e S s B 0958 O TTE 5el. i TS5 9a9T S0 00Ss -0,0130

110,C -2.7515% 88,2988 -0,0001 b.7589 -5.06U4 -0.0140 -0.0266
e - - =S0856 -0,0258 -0,0342
~4R951  ~0.0300 <0.0348

. e a3l - - X D SE iR : k s -
140,0 -4.6928 4, 5026 0 00"4 6, 4887 -3,.382a -0,0965 -0.0407
1500 -4,a394 3.0353 0.0000 9.3535 -2,4457 -0.0707 -0,0359

9 ~8.3919  «0.0807  <0,0108

{L T 1780 ez rmpacg
‘ 180,00 =2.306T
190,0 =2.7639

1 <0.3768 -0.0924 0.0060
0.0001 2.8507 0.C737  «0,0897 0,012

S8 -0,083 0.0260
458058 -0.0707 0,030

c:8836  -v.0563 0.0a07

2306,0 -4 ,4R69 «5.95%46 v,0001 7.485% 3,.5048 00,0910 0,0807
240,0 -3.8100 -7.2489 00,0000 8,1827 q,8489 -0,0250 0.0340
250,0 -2.761717 -8,2756 v.0003 8,723} S.2210 «0.013% 0.0249
260,0 <1.a871 mx:uoo 9.0002  S5.7322 <0.00a2 0.0109
270, -0.0016 -9305: 78,0000 9,2038  6.0a%8  0.0000  0.0000
80,0 1.8539 -5 ,8855 0,0000 9,.0029 S.9484 V. 004y 0.0122
290.0 2.7521 -8,2323 U 0000 8.6770 2.06243 G.ulee 0.0?237
j00. ¢  3.7827 T ( 5 Bed 5,0379 0,02a9  o0.0338
310,90 . 4,658 ﬂ.-gﬁig i wR, 000055 Rasae 4.2808  0.0811  0,0409
320,90 a muu -8.,8673 -0 0001 6, lSSS §.5847 0,0%66 ¢.0010
13c .0 4_a217 -3.0118 -0,0001 S.5351 2,4539 U, U708 00,0360
L] 3 B 987 ST 3 b T1,5899  0,0022  0.02e%
230,0 2.7433 ‘i -Q.gnt : A;!nos * 2,0297 0. 88086 0.90900 0.0142
Jou, .0 2.2940 *0.vll4 0,0003 2.2940 w8717 0.0922 0.0000
79 R

T

= ,W..] r"'
i
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URIGINAL PAGLE D

OF POOR QUALITY

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGZ BUILDUP
AERODYNANIC CHAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

b) ROLL ANGLE = 10°
ALTITUDE = 490 km

Lee

Fe 17.837 »

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ALPHA cA cll C' cD cl cn cz
T 0.0 72,2940 -0.001&  0.0003 2940 | 0,3777 c.0922  0.0000
_ 10,0 2,7772  0.I3590 +0,0893  B.0638. »0.0674  0.149%  =0.0279
200 s.7001 1.7028  =0,2390 23,0890 -0,6552 V.2392  -0.0562
U, 0 4.,8157 2.9144 -0.4a11 95,3294 1. 4785 V.3643 -0,0842
T T TTa0.0 a,6825  4.4190  -0,6901  6.4612 . r2.0435  0.5137  <0.1128
50,06 a.4699 S.8674  =0.9326 7,4239 ~«3,4502 0.6577  <0.1300
T T e LY 1.1739 =1.15%0 A.197a  -a,s9ba V.7879  <0.1395
T0,.0 e, laba B,.1402 -1,5190 8.,6881 -9.17290 0.06816 -0.135%
T T T 80,0 1.ae28 a,7679 - -1.4236 8.9974 _=5.6559  0.9405 =0.1267
: 90.0 =0,0030  8,9259 <1,8479  9,0415 =5,8555  0.9498 -0.1146e
‘ TTHo6.0  -l.anta F.1937  <1.4%300 9.02%  <5.69u6  0.9839  =0.1292
1100 747 0,19%% -1.3¢221 8,7024 - Y v.8471 «0.1500
T 10,0 <3,7830 7.1370  -1,1880  8.1509 -4.9922  0.7198 =y.,1838
130.0 ~4.a573 5.8585 ~0,9313 7.4085 «4,2290 0.5651 =0.1287
1800 -4_p917? 4.4311  -0.6918  b6.4761 <=35.3968  v.3919  <0.1126
190,49 ~4.8Y54 P LY -y, 64830 S.531 -2 4107 v, 2210 =0,08a2
- 160,060 -3.7311  1.7069% ~0.2403  4_.09952 =1.%7v8  0.0738 <0,0S61
170,86 <2,7909 U,7308 =0,0898 22,8775 =0,8955 <0,0353 «0,0280
T T T iev.u =2.3ue “U. 001k V.0001  2.3061 -0.5764  -¢.0%2a  0,0000
19¢,.0 -l Inul -t 7329 olLadh 2.bS04 VeUSOY ~v.l4b4 0,.6219
200.0 -3,7235 <1.6977 0.2375  «.084%  0.6415 <0.2398  0.0S72
210.0  -3.2196 -2,9672 V. 4822 5.3226 1.4538  =0.3657 0.0873
2260 ew.eut?  <a. 4183 U.oB44 n.4676 2.9162  <u.5090  0.1133
2300 ~d_anll =Y%,.638) v.9°0a 1.35903% $.4146  =y.n50% 0.1317
23u.0  <$.7AR®  <7.10%¢ 1.15%ha B.1243 4.3%08  =0.7769 0.1403
250 .0 -2 ,154n -h,121b 1.351138 6,6714 S, 104a Q871706 00,1419
TTTTT 260,00 <1,8399  -b, 78485 1.8167 8,9757 S.,0212 =0,9365 6.1331
270.,0  <0,00i0  <-8.9456 1.4407 9,0613 5.8767  <0,9%927 0.1245
- T 2su.0 1.aunS  =n_Th¢q@  L.ai18a  B_9Ae4  9.0719  <u.9272 G 134S
290 0 2.1852 PSRN LY 1.3078 6,6840 9.9%17 -y.H814 V,1493
T 360,0  3.7710  -7.0764 1.1344 38,0912 49721  <0.7119  e.1862
310.0 4,3822 -5,8089  0,9169 1.3595 S.2182  «0,.5515 0.1343
- $30.0 G.eTeS  <4.3925 V. 6600 T YLTS $.5%09 -y.3642  0.113a
$30.0 40302 22 Yael 0.4347 S.e82l 2,417  <u,2l14 V.0866
T T 34000 T 3,7026 <1.6894  0,23%8 4,062% T 1.5679 <0.0693  0,0589
390,0 2.7536  =0.7297 0.0883 2.8391 0.,8940 0.0317 0.0278
T en,0 2.p% 0 =u_unla o.ud08  ¢,29a0 W 3T1T  p.0922 T 0.0000
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TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILD.®
AERODYNAMIC CHAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

1) MOLL ANGLE = 20°
Mogp * 249.91 ul Lpgp = 17,897 ALTITULE = 490 Im

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

¢

¢

ALPHA Ca O & ) Ca n )
T L S2YN0 3 YOI N e YITRE A 11} 9.6%22 o0.0000 i
26 0.2003  -0,0390
20.0  3.6134 ¢.3773  -g.¢813
30,0 a.3270 0.63¢5 -0.1324
‘ 0.9253 <0.176%
1.2132 «0,2105
T T2 T WY T T ST 0 1 1Y B —
-a,7752 1.6713  -0.2410
; ~S.2852  1.7875 <0.2341
¥ «5.8088  1.8078 0,227
= 8.7400  -5.4949 1.782: -0.2370
110,90 ~2.6895 7.6249 -2.524a7 8,4642 -5.243) 1.,6353 «0.2590
B LR 8 IR S el (LT RAGER : BTN [T T W e v 7Ty
F0130,0  ea,3056 - S.ATeQESMESIINE U 7.1976  <3.9893 1,111  -0.2149
Ta0.0  <4.5765  @.1830  =1.3228 6.0986 <3.1725  0.8041 =0.1769 -
10,7 -4,3277 2.8010 «0.861% S.2112 -2.5197 0.ab880 «0.1329
U Y L DNEY B S STANS3  0.FSe T TS0.001F -
T 11000 e2,7208 T RGNS at 1008  o4,0858  0.8194  -0,0392
186,0 -2.,3087 -0, 00198 0,0601 2.3087 ~0.576a -0.0923 0,0000
190,00 2,723} -0,6982 0,161 2.bU9% 0.,Vv380 «0,199¢ 0.0397
[ _ 200,0 =3.e828 <1.599F 0,4538  3.99e2  0.5780 -0.3842  0,0851
BT 210,00 =4ERTY T a2 U060 606556 5.2090 1,3258  <0.6343  0,1355
T T TTIaLeTan = 8.1256 T 1.3155  6.2849  2.2321  -0.9327 0.1813
230,0 -d 3540 -95.085975 1.772n 7T.1917 $.1810 =-1.2095 0.2198
240,¢ «3.710% -b.6626 2.1918 1.,9264 a,0260 =1.4689 0.2a48
250.0  =2.6922 =7.5935  2,51¢3 8,333 4,7al) -1.6658  0.2553
260.0 -1.8077 «8,135€  2.7026  8,6837  5.2227 -1.7820 0,249
270.0  -0,0003 «8.29¢3  2,7562  8,7379  5.4486 ~1.8093 0,283}
T T k0 e l.anl? -8.1474 2.7063 8.695a  S.4A03  -1.77c%  0.2517
290,0 2.6821 *7.9673 2.5038 8.4041 v,22248 -1.b248 00,2729
T T300,0 | 3.7007  ~6.6838  2.1806  T.0086  A4.7184  -1.8012  0.25S2
310,.0 §,3848% 35,8840 1.7633 T.17%2 4,0014 o1,1102 0.2247
B $00.0 T 4.5%67  =4.1108 1.3091 6.2613 35,1726 =-0,7976  0.1800
3300 a,3065% -r 7760 40,8508 9.,1784 2.51172 -y.4825 0.1349
340,0 3.6111  =1.5879  9,4890 3,951 1.5023 =0,2058  0,0846
350,0  2.697%  «0.6932  0,16%1  2,7793  0.8863  <0,01%  0.0395
TTTT380.0  2.2946 -v.0014 0.0003% 2.2940 v.5777  v.09e2 0.0000

— -8
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TARLE IV - SPACE OPERATIONS CENTER FOURTM STAGE BUILDUP
AERC “MAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
AIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

J) ROLL ANGLE = 30°
ALTITUDE = 490 m

"l!F «17.837»
MOMENT REF.oENL. CENTERAT X, ¥, 20,0, 0

- ——

nmA o O G o ¢, °,
o T.0 T 2.3% 0 <0.001W 0.0003 T 2.29&8 0.3717 0,0922  0.000¢
10.0 2.63485 0.6809 <0,2369 2.715%  <0.0184 0.2937  «0,0485
20,0 T 35409 1.8538  <4,6496  3.6651 <U.4AU8  0.5058  «0.1109
LTI 4, 12494 ¢.4914 =1,.20Uk q,9952 -1.151¢ V.8997 =0,1738
- TR0.0 T w3618 3.6696.  +1,8363 S.973% «1.%435  1.2617 «0.2325
50,0 64,1815 Q.8723  «2,8933 6.,87%0 2,7713 1.677a  <0,2890
I Thu 0 EXCYAR] 59530 <=3.0821 7.5048  -3.5% 38  2.08a80  -0.3230
Tu,0 c,5F13% 67408 -3.,5147 4. U168 4,199 2.319¢ -0.3385
- 80.0 1.3273 7.1580 «=§,7347 8.1707T <=4.5699 2.4409  <9,322%
90.0  ~0,0037  7.27%2 =3,8020  B.2014 -0./810 2.4976 ~0.3314
- 100,60 =1.3%ca 7.19¢6  =3.7603 8.2171 <-4.0349  2.4bdA  =0.3293
11,0 ~Z.5601 b.1794 -3,50171 71,9997 -4 ,0%44 2.2813 =0.3518
- 120.0 <=35.5438 5.919%9 «3,0615  7.5374  -a.2147 1.9669 <0.3324
130.0  ~4,1807  4,8765 =2,4939  6.8778 =3.6177  1.5817 =0.2957
"T4uC.0  -a,3Inss 3.6753  =1.8377 9.9791  -2.868R i ,j4an <y .232%
1500 -4,129% 2,8940 -1,2007 4,95063 2. 1092 Vv.l1ue “-0.1733
T Ted. 0 T=3.5320"  T1,8529 =0,6508 ~'3.8606 <i. 4148  0.3373  -@¢.i110
= 170.0  -2.6552 0,0827 -0,2387 2.7322 <0.8244 0.0657  <0.0488
T80 0 =g 3uF7 “U. 60515 0,0601  T2,3087 <0.3768  -0,098% T To.0060
190, -C.edly ~v,640! (.2353 2.717% v,voe? ~U.2454 v.ua9s
200,0 -3,S5a18 -1,4520 0.6882 T 3_8692 u,3681 -0,5078  0.1127
210,0  +4,1305 =2.4870 1.1980 €,9535 1.1319 -0,857« 9.1776
- PUEET LY LY Ty T.8357 5.9772 1.9208 -i7262R" ~ ©o2aiz "
e3n 4 177 ~4,d5%92 C.489c A, 8609 2. fa6s -l H140 0,3000
24u, 0 -$.54/4a “5.9001 3. 095+ 1.,9263 3.9218 -2.u34% 0.3578
256 b LTy “h,6RYS 3. 4069 {1.9501 64,1405 ¢ . 308 0D.3%062
T T 260,00 <1.,3390  <T.1414 3,7321 8,1590 4,509 -2,4%9  0.3472
270,0 0,0001 -7,2680 3.799¢ 8.1941 a,1701 -2.a973 0.3407
— 280,67 T 33007 TTATTNIG T 37408 K165 4.n395  -z.4590 0.3550
290 0 ¢ . 5496 -, 6531 3. anen 1.9113% 4,.be2bS ol 203y v,.3681
T 7T300.0 T 3.83¢0 <S,8891 3.0881 7,509  4,2308 -1,.968a 0.3510
310,0 4,1687  ~4,8862 2.8792 6,68481 3.0232  -1,5819 0,.3029
I T T 4_4ngk <% hueh 1.022h 5.9a¢a  e,0747  -1.1365 0.2399
3300 G,.10%) -2.412H8 1.1890 4,9233 ¢ 1142 -0, f060 0.176%
T T 3au,0 3.5168  <1.4441 0.6836  3.8425  1.9232 -0.3367 01121
350,0 2.6133  <0,6355 0,232/ 2.0893 0,82¢3  =0,0579 0,049a
o Toh 0 e pwan | etLould 0.0u6s 22940 4. 8117 1,092 0D.0000
82




ORIGINAL PAGE IS

OF POOR QUALITY

a§§§:£§§§§‘fz : i *H—?
TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM
2 k) ROLL ANGLE = 40°
Rpgp = 249.91 m Lgp = 17.837 n ALTITUDE = 490 im
MOMENT REFERENCE CENTER AT X, ¥, Z =0, 0, 0
ALPHA Ca Cy ¢ Cq ¢, C,
CPC Q¥ T T his ’ 11T 0,092  0,0000 )
. 10,0 2,538 SSEL e e dNE EiaNE < Bi¥ete . 0.2771  =q,.0%61
20,0 3.33¢28 1.2450 -0,7844 3,630 =-0,3542 0,.95961 -0.1293
30,0 3.8526 2.0987 -1,4353 4,6015% -0,9020 1.0111 -0.2046
800 SO MY R : 1.5121  <0.2893
- 50,0 , 1,9913  -0.3484
50,0 T2.8941  2.4235  =0,3956
70,0 2.3612 5.53713 -8,1372 7.2929 -3.4046 2.7242 =0.4080
T 80,8, 1.21a6  S.8TH}. . »4.3977  7,4388 -3.7a21  2.8808 -0.3903
L egi§ -o.0eapy S 7.4379  3.9132  2,9293  -0.4110
100,0 -1.2166 7.4701 -3.9881 2.9u04a -0,4071
110,0 -2.354% 71,2872 -3,8610 2.6932 =0.4227
L. - 2K 68920 -3.52%  2.3309  -0.8022 o
< 13048 ~3,8709 - SERNRE S A2, 9029 6,3260  ~3.0060 1,8941  =p,3060 i
140,90 -4,1059 3.u987 -2.,2154 5.5864 -2.5034 1.3884 -0,2888
150,0 -5.8523 2.1016 =],43061 a,0027 -1,8447 v.8649 «0,2048
T 3 "w8,7068 . 34323 -1,2708 0.9269 <0,1293
$3 - 259002 B S0l =0,2034 . 2,6241  -0,7707  0.1028  -0.0564 )
180,0 -2,.3101 -0.0013 90,0002 2.3101 -0,5765 -0,0923 0.0000
199.0 -2.5401 0,971 (.2905 2,6093 -0,U344 -0.,2831 00,0560
200.€  -3.3301 >1.2831. T6.7829  3.4800- 09,3429 0,597 e.1324
210,60 -3.0570 . m2,0980 1,435 | 40883 68061 -1,0139  0.2114
220,0 -4.,1012 «3.G888 22,2118 5,5764 1.921¢ -1.5062 0.2907
230, -3.R685 -4,0349 2,9528 66,3082 2,21067 -1,9832 0,3013
240,0 -3,2783 -4,8907 3.6294 6.9042 2.86%6 -2,4165 6.4134
250.0 -2.3534 -5,.,5139 4.,1227 7.2642 5.3835 -2,7246 0,435
260,80  -1,2151 <5.85% - 4.39ja 7 7,010 3,7319  -2,6884 o.e253 T
70,0 0,0005 <5.95%6 s . 8,467¢- 7,8338  3.91c5 -2,9353  0,4318
80,0 1.2177 -5,8811 0.0(!847 7.?36& 3.99¢a =2,.,9018 .O.HBSI
90,0 2,37238 -9,4548 4.0707 1,17938 33,0253 ~2.6650 V437
So0,F 206 S TEE. 3.6191 65,8836 3.3538 -2.304d 0.e205
310,  3.8623 L. 1 "'ﬂ;g,us;;;g 02988 3,072  -1.8874  0.3607
320,0 4, 0R10 «3,0745 2.197A S.5481 2.%3e0 -1,3h428 0.2990
330,90 5.8367 -2,0882 1.4204 a4,5809 1.8514 -0,8%82 0.2100
380,831 <L  0,177s 5,609 2T11T T -0, u218 0.1317
350,0  2.5157 - «9,5620 . 0,2069  2.5843  0,.7698 -0.0913  0.0576
360, €.2940 ~0,0014 0,0003 2.2940 v.37177 v.0922 0.0000
- - _8 _ —

foe




Aegr = 249.91 »l

ORIGINAL PAGE IS

OF POOR QUALITY

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP
AEROOYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

1) ROLL ANGLE = 50°
ALTITUDE = 490 Im

MOMENT REFERENCE CENTER AT X, ¥, 2+ 0, 0, 0

LREF = 17.837 m

ALPHA Ca & Cy % Co Ca
R Y ) 2.29a2  -0,0tie  §,0003 2.2942  0.3778 0,092
10,0 2,829  0,003K _ »9,3311  2,485% _ 0,078  0,3050
B 208 S a7se 1.0066  =0.8637 3.3871  <u.2087  w.oa9) <
30,0 $.nbb0 l1.0R22 ~1,99G3 4,2503 «0,.6140 1.1147
- 40,0 37019 2,A008 ~2;3760 49999 el 0171 1,6138
50,0  3,4987  ¥,1338 «3.§742  S,6543 - «1.64’3  2.127
- T TwRbL,u eL.usu? 3,7495 =3.860b 6.1138 =2.133% 2.5536
0.0 ¢ u954 64,2020 =u.356138 6.3942  -2,>345 2.86u2
T T T e0,0 1.0689 4.8831 <&4,6216 6,488% -2.8102  3.0270
90,0 =0,0043 64,5308 ~4,7321 6.5370 «2,9786 3.1088
T T 100,60 «1.anl3 4,a581  -4,6452 6.5116 <3_u3le  3.04l6
110,0 -2, 11959 4,1456 -4,20180 6,2895 -2,9348 c.81062
TTTTUTTTTY20,0 <2.9017 3, 7342 -3.8263  6,0023 -2.7558 2.a841
- 130,0 <«3.a748 3,1173  «3.1522 5,6182 «2,4860 2.03ap
- Tau.0  <3.59n% 2.8066 =2,872% 4.9933  -¢2.u%¢n 1.0921
150,06 ~3.57¢S 1.0794  =1,585] a,24u7  <1.98¢o 0.9968
T T T T1e0,0 T =3,0949 1,0127  «0,8720 3,3593 -i.1101 " ¢.ad14
170,0 <-2.4497 - 0,4859 =0,3356 2.,5113  <0.7103 9.1290
1800 -c.3021  ~u.Gu13 U 0000 2.3021  ~0.376%  =0.0926
190,0 -¢ 8V 14 -y, 4815 v, 3279 2. 41085 =-0,Va%6 e, 3000
200,0 <3.0858 <-1,0076 0.8656 3,347 0.199¢  «0.6506
210.0 <3.5825 ~1,6798 1.5887 68,2508  0,%906 =1.1091
2201 =s.70ol  <2.405% 2.37174 5,003k 1,100 <1.6l4d
236,0 3 . aKu9 -3.1141 3,196 Y,622H4 1.6210 -2.,11/2
30,0 -2.913%7 ~s, 1257 3.83n% 06,0773 2.1127 “2.9%U1
250.0 - W.0T6% -4,1047 4.3241 n,3377 2.o08% ~2.84d451]
260..  =1.0%597 <4,4010  4,5800  6.8258  2.7761  =3.,3015
270.0 60,0012 -4,39.4a 4,687 9 6,4758 2.951a4  «3,0797
T T T TR0 60 Han.. .8 =ad,atla | 4.%994 6,450k $.019%  =3.6¢9b
230,60 C.72t6  =4,u903 4,2841 b.2122 €.10%2  <¢.1809
I T T ) 2.9922 <3,6974 3,806 € 0298 2.7595 =2.483]
310.¢ 3,839  «3,0708 31123 5.5511 2.4356  +2,0090
- 5200 3 akdn = tny? c 3648l A h105 2,098 1,479
$su.u A.5907 ~1.,hbal 1.57..4 4.,219% 1,904 «0,49949
T T 60,00 3,097 =1,0u00  0,8562 3. 31727 1.1100 0. T18
350,0 2.8061 -),8791 0, 3264 2.4664 0 ‘107 -0.11061
T T T R0 e phee L Wi Tl uuus 2.2942  u.S1IN VL0922

84

Gy

70,0000

-0,2398
«0,319%
«0,.3939
‘-0.4412
-(.4479
T=0,4329
=0,4647

T0.4535

-0.48205
-0,4265
=0.3799
-0.3200
-0,2a01
-0,1450
«0,.062%
0,0000
0,063
0.1a78
0.2448
v.329a8
v.40178
0,4005
¢.4629
0,461
00,4829
G.4739
04470
0.4420
0,3089
u;seoi
ve.243a
0.1867
0.0639
V. 00Ul



0“‘\—“\3"\L e

OF PCOX QUP‘LITY

TABLE IV - SPACE OPERATIONS CENTER FOURTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

2 m) ROLL ANGLE = 60°
AREF = 20991 m LIEF = 17.837 » ALTITUDE = 430

MOMENT REFERCNCE CENTER AT X, ¥, Z =0, 0,0

Co
- 9,0000
o g e 3. & : - =9,0723 X
e 7570 . =0.879}) 2.9901 -0,1527
30.0 3.1557 1.2162 =1.5785 3.7208 - ,3279 1.1011  <0,2521
# ; o ~1,5811  «9.3%a0
1,006 2,009 «0,0127
2.5064 2.0%60 =0,.8626
70,0 1.73738 2.8169 -4,08)8 5.2394 -1.0498 269594 -0,4330
. ) ? ; 2.00%¢ -9.a270
4 2,9258 . =9,4783 R
PTRTY g 75,3828 2.8633  -0.a645
110,0 -1,72171% c.8117 o4 ,0691 9.2233 =2,0444 2.68/9 «0,43%4
THN T ~2.4312 AT | JU. 9 o 2.3907  =0,39¢8
‘g'.g - : ue ' . 84 1.9830 ~0.3%8
1400 -5, 2185 l 7039 -2.3721 4,3113% =1.9518 1.4644 -0,3350
150,.0 =3,1647 1.2205% -1,5858 3.732% ] .2643 0.9%90 -0.2518
"Tfl"l ; ~SATTA T 166 w0, B967 TR 0.8985 +9,.153%
ng.g- Ry I8ET <. ;,m -;?g‘.;uo : : 0.1839  =0.8728 ’
180, 0 -2.,3035 «0.,001% 0.,0001 2.,3035% ~U,3704 -0,0926 0.,0000
190,0 C,3365 -0,3937 V,3615 2.3895% =0.,1601 =0,3227 0.0728
TG -2,7937 ?,‘fﬁi ", 0,8862 Tenf 09552 0463 0.1549
2109 . ~Baaeas- 1. 2105 F a.5084 3,730 03216 -1.1080 0,259
3300 = oI CiTERTr 3106 @.373% U.6559 i.5649 0.3419
2300 ~2,9754 «2.1953 3. vann 4,756 1.009% -2,0249 0,4¢c¢24
240,0 ol a64? -2,5444 3.,6621 S.08048 1,349 -2.4140 0.4752
250,0  =1.72u%  =2,7879 46,0401 5.186] 1.6207  =2.,6439 0.84656
2 2600 -0.5686 _ afyoaatl ;%g,aun §,2114 1,617  <2.773% o.8a87 7
' 2710.0 0.0028  oJ,0186  4.402C 5,3202 1.9796  «2,8892  0,8863
2800 0.676%  <2,9492 4.2998 5.2714 2.U398 -2.8341  u,4688
290,0 1.6861 -2.,7481 3,9717¢6 5.1048 2,v021 -2,6239 0,4361
T 300.0  2.4085  «3,a069 T3 49553 1.9208  <2.3521 0.4065 o
30,0 2,9270  <uidsy ﬁgj,jgu A68a0  1.7816  -1.9375 0,409
320.0 3.16¢5  =1.6752 2.2862 “.233¢€ 1.5395  <1.4559 v.3386
330.0 $.17243% =1.2054 1,5610 3.6830 1.4618 -y ,9%462 00,2540
380,0 2.7490 <9,7500 0.8704 2.%694 0.9290 <u.a797  0,1%39 )
150,0  2,3514  «0,3920 0,360  2,3882  0.671% -0,.1435  0,0726
"360,0 2.2947  =0.0014  0.000% 2.2942  G.s7/8  o0.u9e2 0.0000

8.




OR!GINAL PAGE IS
OF POOR QUALITY

TABLE V - SPACE OPERATIONS CENTER FTFTH STAGE BUILDUP
AERODYNAMEC CMARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

2 a) ROLL ANGLE = -60°
Aer ® 249.91 = Loer © 17.837 m ALTITUDE = 850 Wy

MOMENT REFERENCE CENTER AT X, Y, 2=0,0,0
ALPHA CA CN (:Y CD C.l Cn c!
0.0 2.,50%6 -0,0014 «0,00%1 2.90%6 0,4092 0,494 0., 0000
— lue0 MM&W—#M‘——W—
20,0 2.899) 0.7771 9.9079 53,1260 ~0,0119 «0,5202 0.14601 '
—————e— e MJ»—LM—M_WL_M‘__@.«“_____
40,0 3.2316 1.7022 2.3235 4.3160 -y0.02%  =],L9]4 L3235
——————— Bl 2, QBB 2 18— 3.0320— MW—M&——GM
60,0 2.0638 2.5368 .63 s, ossl, f =1.3397  -2,3431 0.4371
80,0 V.8898 2.9920 44,3546 5,341% -]l . B7UR -2 ,.,84%996 U.4738
SSS—— - | T I | W VR /Y ) T/L W N | 7' P SSS— V'Y 7 S W ¥ X ¢ S PRETT) PTG Y- EC R V75 BT V-5 ¥ | —
100,0 <=0.8796 2,9562 q,2839 55,2619 +2,0535 <2.,8490 0,4653
—_— 10,0 =}.7390. 2. 8219 A D860 __5.286) =2 U8 o3 7380 . 0.48%1

120,90 =2, 4BBH 2.57u% 3.6957 5.1292 «2,01bv -l 496k 0.4390
—_— - 130,0 =3,042S 0 2,191 3 j0bbs . QA bSI9.  e] bpiu . a2 ONou TN I
140,0 «3,3301 1.,7436 2.,3965 84,4453 -1,624% =1,59487 0.3387
1S0.0 . =3.3458 1 271S 1 6630 _ 3 9355 o1 3497 .} 11A2 22531
100,00 -2.987% 0., 7987 0.9409 3.,ce2s0 el.V004 YN .S-1Y] I

e 11000 =2.5709 . V.4146 00,3958 2.6213 =0, (31} cu.oun9 0.u213
180,0 -2,5153 00,0013 =0,0041 2,5153 -0,4085 -0.,08067 00,0008

190,80 =2 5778 -0 8141 «0.3992 2 »381 «0.2001 0 _20RA _«0,0714
200,0 -2.9%87 -0,7893 -0.9361 5,19¢5 o ,u1u? v.5553 ~0,1928

210, 0. n3.3533 w1, 2438 . =1 6286 3 5336 . Q. CBUS (498 a0 o544
220,80  ~3,2677 ~-1,7200 «2,3617 4,%74¢0 0.6289 1.4913 «9,3371 '

230,80 =3,0273 __=2_.137S =»3,10%> A DAY 0,995 1 9895 a0 A234
240,0 ¢, 3961 -2.57¢5 -5,7079 S,14¢9 1.3470 Ce5909 -V, 4699
20,0 ~1,7703 -2,85kL0 ~4,1645 $.337% 1.b4by 2. 6HY5 (. 4052
260,0 -0,9087 35,0295 -4,444% S.4399 1.8749 2,091 -u,5079

_— 2100  s0,0009 =3 UBlY . =l,5236.. _5.4584 2 U119 2. 95613 el SU3G e .
eso, o 0,903% -3,0109 «4,3977 5.39v0 2L.U779 2.8780 -0,5137

e —-@90,0 - 1 IRT2 =@ BTI0 a4, 1937 . 5. 3742 2,108 — @,9u0 =y A08%. .
300,0 2.5557 <2.6169  =3,79¢] 5,255 7. U39y FS-TKT TR R

—— 30,0 3.00UR =222} =3, b4S A AU L BHlS bt b e
320,0 3.3496 -1.7547 @ 4175 4,a7%6 1.6313 1.,5873 =-0,34895

—_— 330,00 . 3.3175 =}, 2633 =} 68537 - 3.,8047 - 1,5432 - 1 HUQS ap ASKF — ...

340,0 2.9579  =0,7913%  «0.9350 5.1917 1.u093 WohlsE e, 1869
3500 . 2.53b4 . U A0k . a0, 3942  2,5927 .« U, LRY0 — Wy SUSe — m BT
360,0 2,505  =0,0014  =0,0051 2.5056 0. 4092 0.,0094 0.00u0

86



ORIGINAL PAGE IS
OF POOR QUALITY )

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

2 b) ROLL ANGLE = -50°
Apgp = 249.91 » Logp = 17.837 n ALTITUDE = 490 im

MOMENT REFERENCE CENTER AT X, ¥, Z = 0, 0, 0

ALPHA Ca " Cy G Co Ch Cy,
0,0 2.5056 -0,0014 -0,0091 2,5u58 V., 4092 0.0494 v.0v00
20,0 S.2132 18368 0.0926 . 3,811 -0.163%  <0.5170 0,131
40,0 3.6962 2.3958 2.3570 4,9418 ~1.t685 -l,4847 0.2897
—_— 50— '

. Lo R VYL S W0, 0007 <2,1038  <2,4905 0,822
80.0 1.0618 48,4318 4,6034 6,4625 -2,8062 =3.01b6 00,4460 Q
't BEENPY LYSRED I 7V SIS VT S ST T S —"

y «3.033¢  <3,0453 0,3605 *

120,0 -2,95248 3,7710 3.8842 6,.1521 -2,8202 -2.971) 0,4373

16000 - <3.8176 AT 2,4315 5,182 -2.10%0  -1.615  0,3112
e . N . L g £ L [ -5 1 S
160,0 -3,2941 1,0600 V.,7168 3.5692 -1,1916 -U,6397 V,1353

094 0.3590 2 2370 _wu 1207 aul2Be6 L USI3

o

C L 108,07, TeR.8168  0,0008 $0.0041  2.5168  0.0086  =0.0467  0,0098
200,0 «3,2332 -1,0402 -0,9064d 3.5044 00,1601 V.%310 -0,139¢
B 220,0 =3,7636 2,433  ~2,0149 ;. 55,0774 1.6701 1.5288  «0,3079 -+ i
w2800 a3 SiA0 _a% 3364 a3 JA77 . S AP3A 1 N0%4 . 3 OM7S o0 3A80 .o
240,0 «2.9566 «3,7689 -5,8966 b,1613 22,1049 2S¢ 48 - 4499
250,0 -2,093? -4,1907 ~4,3591 6.3851 2.908% 2.83¢9 - 4541
26,0 «1,0841 o4,4707 4 By L9548 2.91¢9 3.09%6¢2 -0, 4419

280,0 1,0708  «4,49T9 - «4,6964 65,3798 3,0897 3,0645 «0,5108
———R00 2 A4 BA ey ARl BB AOO B G R A U BB e B
3606,0 2.9937 ~3,8096 ~3,9361 6.,2247 2,839 ¢.9057 TR
320,0 3,8852 «2,4702 <2,4599 5,1806 2.1248 l.611a «0,3239
———e 3Ry B — B I B A B —af ey b2 AR B A3 AR BB RA R
z40,0 3,2608  =1,0489 0,913 3,9337 1.18938 V.04, -l,1582
—b 0 B el Sl £ d b — Yl Sy O S — —————
360,90 2.5056 «0,0014 «0,0051 2,509 ¢, 49092 0,089 0,000

87

il




CRIGINAL PAGE IS
OF POOR QUALITY

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PAKTICLE REFLECTION, FREE MOLECULA: FLOM

¢) ROLL ANGLE = -40°
Agp = 249.91 n’ Lygp = 17.897 m ALTITUDE = 490 km

MOMENT REFERENCE CENTER AT X, Y, 2 =0, 0,0

ALPHA CA CN CY CD Cm Cn Cz
0,0 2,5057 00,0014 =0.00%1 2.95057 U,4042 0, 0098 v.oubn
o R S 4 e R P s YR 13— e
20,0 3,4768 1.2046 0.8109 3,.7819 «0,3288 -0.469% 0.1062
e e B — 359582 —— R B4 4R - 4TS — O B G O PR
40,0 4,162) 3.1298 2.2538 5.6525% -1,5284 -1,04080 v, 24987
e Bl - B e AT — e bt — Rl — e — R ————————————
60,0 3.3025 64,9394 3.6532 6,9616 «2.8895 -2,3698 0,3549 '
RSN T S WS- S5 b T TSNS S FY WY SETYE S NE 1 T ¥V TVT YA N YT S U TV ——"
80,0 1.218% 95.9°5u 4,4218 7.4803 -3./824 -2 .9027 0.390v6

B Y06 SR Ll T DO by SBTE —ed  HB — dRR————————

100.0 ~1,2396 S5,9639 4,6556 7.9347 -4,0331 -2.9323 0. 4049
3400 w2 AN — S RGO A6 - F 43T =B B2 A PRYE A — — - -
1¢0,0 s, 3h4% S.,011°2 s, 7208 71,0778 -5.0409 -2,4413 U, 5453

s 33040 2440129 4TS Py 05T 8y 9B =By TS =2 bR ——— -

180.0 =4,2678 71,1982 2.2927  5,7913  -2.b024 <1,5175  0,2690
—— 150,00 =0,0485 2 188}, 4986 4, 8308 —1,9383  _4.0047 4 1830

1h0.0  =3,56b62 1.3113 0.8352 $.8783  =1,34bK  <y,57%92 Gollla
e 10U w2 768 U SYBM 0 3166 2,B419 el D3kl af 8558 L ukeR

180,0 =2.5088 ° 0,6015 =0,0042 2.5068 -0,83086 -0,0470 0.0008
— 1800 2.7633 _ a0,596) a0 3365 2. 6359 a0 0734 0, 1625 =0,0492

eG0.U =-3.478% ~1.2813 =0, 8165 3.7R59 U,3174 . ul?79 -ad107

e e by Bl ——d =l 4 Y - A 22— Ut e ———

220.0 «8,1680 =3,1256 =2,2439 5,5559 1,9100 1.8231  =0,2645
230,03 8985 a4, 0586 =3 9159 . 6,3538 2. 1083 1 Q168 =i, 3353

200 ,0 -3.305¢ -4,9208 w3 hh(4 6,95%46 . boYY 2.3819 -y, 5896
250,0 =2.305%4 95,5344 -d4,1391 71,2936 5,373 2 UK -, 4,97
e6u,n ~1.,2274 9%.9072 -4,4375 71,4764 LR A-1.1. 2.9lub el 4424
——ee o210 ,0 . 0.0020 _ ~b,u330 ~4,S2u8 1.,5120 3.,941% 2.90¢b ol bbbl
280,0 1.,2433 =5,9606 «4,8803 71,5531 1,uX14 2.9527 »0,48625
2900 2 8060  »5.6157 _=4.2051. . 2.4052 5. H3SA 2 J3ALl w0 412}
300.0 5.3616 ) 9942 =5, T1hH 1.06%1 se0%17 P UlY? ey a2t
——eee 30— 39970 =4, 1680 =3 0455 b.5034 3 lllb el ml 4Dk
320,0 4,2444 -3,178¢ =2,2835 4%, 7599 2.,6015 125048 v0 2797
e 3300 _A.0367 . w2 11248 =)l A986 . A8308 — .93 . 0,.990% =0 1830
340,0 5.5359 wl,2970 -0,8304 .uap27 L3403 V,hhev “0.1100
———— e 380U 2,7880. - =0 5942 el 315Y 2,815 . U832 U 24c) - —m lidid
360,0 2,5057 ~0.0014 -0,0051 2,5057 U, 4092 00,0495 0.,0000

R T——

i i e AL .t i3

PRI



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

, d) POLL ANGLE = -30°
Apgp = 209.91 m Logp = 17.837 @ ALTITUDE = 490 b,

MOMENT REFERENCE CENTER AT X, ¥, 21 =0, 0,0

ALPHA Cy Cx Cy G - & , ¢,
0.0 2.50' =0,0014  ~0,005% 2,5057 G,4092 0.0496 0.,0000
10,40 FIY S 0 2.4 g

20,0 3,69%
30,8 i ; .
40,0 4,a384 3,7250 1,8573 66,0704 v].9391 -l,1689 0.1829

o

o 0.0 3.se% 'Y Loe.aeee
A 0.0 2 8840 .. | L8,3008

80,0 1.3317 7.2194 3,7531 8.2364 -4,6298 -2 4637 0.3039

0. . 3384

 *1.3637 Esse. o 91375 e 83§

ERY

1.5204 4,1067 =-1,449061 -y,u784 00,0872
=2.834% __u.nlpl. o Q
“d81u2 A3 - VY

; y. s OB W,

""‘"” :- “

3.

evos

=0,67606 44,0303 V. H446 00,3866 -0,08%0
¥ W ULV B L TV

81,8720 1039217 e0g2s

. [t 7 i ;i Ly o
24v,0 =3.5708 =5,9341 ~3,0765 77,9681 3.o140 1,9994 «0,2971
250,90 =2,5748 -6,7279 -3,5118 8 0057 4,1568 2.2944 ~0,.3333
200,6 -1,3383% 71,1774 «3,75¢%" 8,204% 4,9900 2.4b84 -0,3475

——l 0O 0 Ul —al 3282 A Bl SRl e LB 2.5 m Tl
280,0 1.3597 «7,2728 ), 0100 8.3187 °  &.880t 2.4882  «n.3778

——— 380,02 41eR b 8266 =B 568 S, 16— 4 7333 3 Jle} — i 3880 -
300,0 S.6439 e, 0449 ~3,1363 7.7136 64,5219 22,0329 «i},3506

— 3 A i PR35 ad 5822 L 0SB0l by iR ———
320,0 . A,35209  <¥;7T89  «1,9001  6,1820 - 2,973 1,26499 -0,2134

—— 3300 A 3254 B3I A4 383K G ATi6— X BOMS 0, 83T m0 150A—
344y,0 3.7¢1% «1.9130 =-0,6865 4,082 1.5001 0,4744 =0,0903%

——— 30 B Y Uy 5080 pUg @B By SRl Ty U — i b — —— —— ——
360,0 2,5057 «0.,0018 «0,005! 2,507 0,4092 0,0649% 0.,0000

89~




ORIGINAL PAGE IS
OF POOR QUALITY

TABLE V - SPACE OPEMTIONS CENTER FIFTH STAGE BUILOUP
AEPODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

2 e) ROLL ANGLE = -20°
Aogp = 249.91 » Logp = 17.837 m ALTITUDE = 490 im
MOMENT REFERENCE CENTER AT X, ¥, 7 =0,0, 0
ALPHA Ca " Gy ) Ca Ca G
V.0 ?.5057 =V 0014 ~4,0051 2.9057 0. 8092 0,089% G vlyn

= 304U - CyN0D8 0,138 — U d6T - -E NS0 e VA Yyt
20,0 55,7823 1,6495 0,8684 84,1391 -0,5802 -l ,2928 0,0a72

- = B0 — A bbb — 32,8333 BTN B 30RN =SSR ) 5280 00849 -
40,0 4,688 4,199 1.,3311 6, 3888 -2, 259487 -y .83544a 0,195

D00 - 4,8288 - -D.95W0 - — bydO¥d - I I iUE - ey ld by Mg 1D -
60,9 3,7552 0.7621 2.2129 8.0360 -4,0873 o}.a333 0.1816 R

e 20,0 2.7168  _2.6906  2.5389__ _ 8 .S3AY 4. 8008 3 6553 0,210}
80,0 1.6140 b,27599 2.71986 B8,172% -5.2A30 el l840 U, 2234

e 90,0 046039 5. 3630 2,78l -B,8033 a5 8Tl ol M0 —— U edBy
100,0 -1.a348 8,2992 2.7498 8.8853 -5.5358 ~}.7938 0.2044

. 130,022,350 3,7708 3 .S108 . _8.6382  5.3095 o1 6683 O 254k

120,0 -3,8092 0,636 2.2540 8.14815 -d4./900 ~1.,45%a C.ell7

—— $30,0 . _=d.a784 5,0321 _1,58200 - 1,393 4 V8D el iUl B
140,0 -4,7269 84,2571 1.3565 6,.4910 =3,¢549 «0,9001 0, 1342

— 150,00 6,503 2 8936 08891 S 41313 =2.319 .0 6028 006016
1600 -3 . 841% 1.06718 0,a772 8,2031 -l,5%b3% -}, Sub0 v,u51a

e e 2 A1T10,0 _=2,%9203 . L T348 @ R 11oB 0 3 ulgl ey M1IS  au_lbhisa. (4223
1800 -2,5102 ~ 0,0013 -0,0081 2,510 -4,8085 -0,04a70 0.0008
—_—  _—190.,0 =2 9892 20,7326 . 20,1835 . 3 0348 0 uJ29 0 . GI63 =0, 0340
2000 -3.802h -1,6513 =0.,8744 4,1599% 0,59%0Y V.chla -0,0%28
A e a & e L T ¥ R & Y s L SR RS X 1T S ¥ RTE 7
220.¢ -4,6807 -q,2049 -} 3449 6.8210 2.2301 0.852) «0.135¢6
—_——230.,0 =& 8228 25,5306 =1 8016 ... 2.2960  3,1572 11568 =0.3219

2400 -5.7569 ot /PHY -2.2191 s, 0tle 4,087a 1.4419 ay, 201
25u.n -2.,7215 -1.6%93 -2.539p d.59101 4,/he9 1.6608 “yv.2314
260,0 ~1.4275 -d.c1492 2,734 4. 71%2 9.2620 1,71961 -0 .254%
e 200 U OV =iy 38T ] - =gy 1954 N —— MU —dyedb ) — =Y yd -
280.0 1,430 -8.2896 -2.7613 8,8511 9.9391 1.7974 =0.2790
—— o AR00. 2 TSRS T 7400 - =2 5610 P bR S 9088 1 heA—— i B8HE—
300,0 Y LBUYS -b,8101] -2,2449° H,1179 44,0119 1,4%44 -0 ,clS7
T © ¥ Y . 4 a819 . b eudd =b 8245 oS804 —— 4,104y — A1 9- bt — - —— -
320,0 9,73%66 -4 ,2492 ~1,3624 6,49485 5.2623 0,893% 00,1448
s e = 33030 B 5038~ =2, 8788 —— =0, 8004 -5, 4020~ 25958 —OHHeR - =01 008— ————
330,90 5.,8597 -1.67u% =0, 4H 50 4,2203 1.9401 U.330n U S

s B304l - - BT - U B0 a0, 18D $,00EB - — U SRS — GBI eyt —— —— -
360,0 2.5057  =0,0014  ~0,0051 2.5057 0,4092 0.0695 0.0000

——— - - - e - % et e . S

o




ORIGINAL PAGE IS
OF POOR QUALITY .
TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP

AERODYRAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FAEE MOLECIRAR PLOM

. 7) FOLL AMGLE = -10°
Aggr = 249.91 m Logp = 17.837 n LTITUDE = 490 tm
MOMENT REFERENCE CENTER AT X, ¥, Z= 0, 0, 0
ALPHA C O & b Ca Cn Ce
0,0 2.5057 -0.0014 =0,0051 2.5057 v,8092 U.0498 0.0000

3.9018 3
3048 8 RGN
40,0 4,8017 4,5170 0.699) 6.6155 «2,4599

68,0 38712
ERT N e o ow o -
“ 38,8 2. 7052
80,0 1.4633 8,8972 1.4343 9.,1281  -5./131 -¢.9434 ¢.1371

100,80 ;. ~1.a788 ei.Ollif:;r#.QQSQ !.iq’dﬁf;-s.ﬁnsi =0,9602 :g.;ahw

120,0 -3,8887 7.3120 1.1756 8.3572 =9.07715 =0.7997 0.1185
) 1800 =8,8555  4.5618 . 0,T106  6.686%  <3.4413  ~0.8777  9.0689 g}
heiched P *».‘ s - HOR . -
160,0 ~3,.9397 1,7802 0.2492 68,3165 -1.6360 -0,1962 L.0220

$,00

‘ 90,0001
= qg?’{r

200.0 -5,8879 -1,7541 00,2492 84,2591 ¢,6309 v,1143 =l,01906
WM—%M% .

o 220.8  -4,8356  -4.5285  -0,7050  &,6470  2,439F  0.4000  -0,0656 Fon
Can SEN ; ,;Mi’ BT i; .64 ) CE
280,.0 ~3,8h85 -7.2315 -1,1617 8,2743 4,3799 0.79%80y =U.1ic¢l
250,0 -2,.8140 -8 ,26069 -1,3384 66,8310 S.1618 0,879} 00,1369
260.0 -1.,4781 -8.,8454 -1,442A4 9.,1207 S.6AY] V.,9u17 ~0,1559
———l0,0 . _0,0002 _ =9,0968 . =l 4789 . 9.2153 _ 35,4364 49047 =y, 3133 .
’ 20,0 1.4826  ~8,9207 ~1,4515  9,1572  5.908  0.%%09  -0.1631
i :

300,0 3.87174 -7,2497 -1,1673 86,2972 5.U56% O 7491 =(,1296
310 0 4. 58351 25,3208 — U, 8482 . 1,563 WA 3B Y olhS ey UlE
320.0  4,8514 -4,5368 <0,7099  6,6673 3,4414  u.AT17  «0.0700
340,90 33,9329 -]l,7689 “0,2531 4,3065 1.,0416 U, 1Yv3y ey 247
3500  2.9659 ol J6S1 0 0981 3 0546 L Y465 4 lUY] el UlSe—
360,0  2.5057 <0,0018 .»0,0051 2,50%7 0.8092  0.0495  0,0000

91




Mgy = 249.91 nl

MOMENT REFERENCE CENTER AT X, ¥, 2=0,0, 0

ALPHA

0,0
10,0
20,0
30,0
40,0
0.0
60,0
70,0
80,0
90,0

100,0
110,0
120,0
13,0
140,0
150,0
160,0
170.0
180,0
190,0
200,0
210.0
220,0
230,0
240,0
250,0
260,0
270,0
280,0
290,0
300,0
310,0
320,0
330,0
330,¢
350,0
360,0

Ca
2.5056
2.9714a
3.9509
44,5009
4.8307
44,6013
3.9116
2.8214
1.4712

«0.0018
-1.68765
-2.8199
«3,889%
~8,6204
-4,8707
=-3,6357
-3,955¢
«2.9870
-2,5128
-2,9973
«3.9277
-4,61148
-a,8701
-8,608%
-3.9146
-2,.8394
-1,48932
-0,0012
1.4913
2.8262
3.8913
8.6062
49,8570
4,6294
3.9475
2,9617
2.5056

ORIGINAL PAQE IS
OF POOR QUALITY

TABLE V - SPACE OPEMTIONS CENTER FIFTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON PULLY ACCOMMDDATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

g) ROLL ANGLE = 0°

LlEF =17.837 m

&

-0,0014
0.7790
1.8098
3.1315
4.,6194
66,1157
7T.4651
8.4717
9.0683
9.3520
9.0916
8.4848
7.4364
6.1344
44,6491
3,1499
1.81189
0,78597
0,0012

-0,7808

=1,7943

=3,1218

-8,5260

-b,1003

-7,4231

-8.,4538

=-9,6770

«9,4160

=9,0798

~8,4172
=7,3802
~b,0912

-4,6131

-3,1275

-1,8005

=0,7751

«0.,0014

CY
-0,0051
«0,0049
«0,0054
-0,0050
-0.0062
-0,0066
-0,0069
=0,0061
-0,0056
-0.0063
=0,0066
«0.0051
=0.0047
-0.0046
=0,0046
-0,0051
-0,0031
=0,00a5
-0,004a1
-0,00482
~0,0033
«0,003S
«0,0033
-0,0039
«0,0042
-0,0039
«0,0043
«0,0048
=-0,0050
=0,0050
«0,0050
-0,0051
«0,0051
-0,0052
«0,0050
=0,0047
-0,0051

ALTITUDE = 490 im

92

G

2,5056
3. 0615
4,331
5.5554
66,6773
7,.6424
8,8206
8,9256
9,1858
9,.3520
9,2097
48,9375
8,38a9
7.6767
6,7195
S.9895
48,3366
3.0780
2,5128
3.,0873
4,3045
5.5545
66,7042
71,6353
8,38%8
8,9150
9.1983
9,4160
9.,2008
8,8702
8,331
7.6269
6,6858
5,5728
4,3252
3,0512
2.5056

Cu

0,4092
“0,0645
«0,6832
-1.9349
«2,5396
-3.5893
-4,5729
-5,3222
-5,8124
-6,U943
-6,0277
=-5.735a
=5,1242
-4,5792
-3,4711
-2,5235
-1.%a1S
=0,9%0u0
=0,8085

0.0559

0.b603

1.9133

2.5184

5.5493

4.9110

5.2880

S.8083

6,136

6,0288

9.702%

5.12¢1

4,.5711

3.47¢23

2.9348

1,6592

0.9380

0,4092

C

0.04a494
0.0843
0.0433
0.0338
0.0259
0.015%
0.0023
=g, 0U2A
-0.0028
u.0026
0.0072
0,00061
00,0032
-0,0032
-0,0139
-~0.02206
=0.030a
-0,08aS
-0.0464
-0,0369
.0,0454
=0,.0354
«0,0159
-0,0099
U,.0u29
V.0001
0.0063
0,0019
-0,0026
-0,003%6
U.,0003
0.0093
0,Ui80
v.u2e7
V,0348
u,04%8
U,048q

6,

0,000u
=0,0066
-0,0115
-0,0137
=0,0133
«6,0008
60,0101
0,02406
0,0397
0,052}
0.0390
0,0230
2.0119
0,.0021
=0.0069
«-0.0093
00,0063
~0,00S¢
0.0u08
00,0053
0.0134
0,0159
0.0079
0.004a
-0,0113
-0,0238
=0,0402
-0,0529
-0,0398
-0,0258
-u,0122
0.0004
0.0071
0.0093
b.00b4
0.,0000
0.0000



I

" ORIGINAL PAGE IS
OF POOR QUALITY
TABLE V - SPACE OPERATIONS CENTER FLFTN STASE symL.ow

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMDDATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLONM

2
Aogp = 249.91
MOMENT REFERENCE CENTER AT X, ¥, 2= 0, 0, 0

ALPHA CA
0.0 2.5056
10,0 2.9801
20,0 3.9210
30.0 64,5933
40,0 4,8355
50,0 4,593
60,0 3.9191
70,0 2.8178
80,0 1.4765
90,0 «0,0030
100,0 -1.4827
10,0 -2,8190
120,0 «3,8932
130,0 ~4,6009
180,0 o8, 83694
150,.0 -8,56198
160,0 «3,9540
170,0 =2,9962
180,0 -2.5128
190,0 =2,9961
200.0 -3,8932
210,0 -4,5719
220,0 ~8,8622
230,0 =8,5820
240,90 «3.8905
250,0 -2.8224
260.0 ~1,a4838
270,0 «0,0009
280,0 1.4824
290,0 2.8132
300.0 3.8740
310,0 84,5763
320,0 4,84a04
330,0 4.5793
340,0 3.9199
350,0 2.9651
360.0 2.5056

h) ROLL ANGLE = 10°

Logr =178 m

=0,0014
06,7700
1.7720
3.0717
4,5627
6.0147
7.3545
8,3262
8,9596
9,1236
8,9886
8,3466
7.3219
6.0249
84,5751
3.094a8
1.7859
0.77170
0.0012
«0,.7709
-1.7560
-3,0537
-8,5468
*5,9742
-7,2728
=8,2894
-8,9192
-9.1213
~8,925%
-B,2642
7,032
«5,9623
-4,5276
«3,0549
e1,7646
«0,7654
-0,0014

«0,0051

=0,0986
*0,2%540
«0.4668
0,714
«0,9605
»1,1886
~1,.3529
],4579
«],4834
-1,8650
«}1,357a
-1.,1824
-0,.9624
«0,7191
-0,.8702
=0.2569
-0,0989
«g,0041
0,0932
0.2861
0,48555
0.7060
0.9428
1.1654
1.3390
1,48452
1.4788
1.8467
1.,3353
1.1609
0.9411
90,7015
0,4549
0,2461
0.0919
«0,0051

ALTITUDE = 490 I»

93

%

2.35056
3.0698

£4,2904

5.5338
6,699
7.619%
8.4106
8.889S
9,1950
9.2024
9.2254
8.9096
8.3689
7.6305
6.7064
5.5655
84,3323
3.08065
2.5128
3,085
4,264S
S.502¢6
€,6816
7,577S
68,3230
8.,8548
9,1549
9.2395
9.1610
8,8277
68,2889
7.5646
6.6522
5.9094
64,2924
33,0536
2.50%6

Cn
0,4092
=0,0806
-y,6523
-1,4924
-2,4709
-3,%028
o8 8643
=5.20248
-5,.7329
«5,9382
-5 9683
«5,06558
«5.,0810
«4,31068
3,444}
22,4977
i, 0398
-0,9a72
-y,49088
v,0346
0.6311
1.,4581
2.4484
3,4553
a4,395a
95.1677
55,0944
5.9869
9.%439
5.0251
5.0534
4,3018
3,4301
2.4982
1.6393
0,94/73
00,4092

Ca

0,049
g.1120
9.,20aa
0.333a
0.a900
0.639¢6
0.775%8
0.8781
0.9453
0.9636
0.9571
0,880}
0.7615
0.6129
0.4448
v.2767
0.1297
0.0124
«0,.04068
~0.1002
-0.2105
-0,.3406
-y,.4821
-0.6338
U, 7652
-0.,8739
-0,9410
«0.9652
«0,9471}
-0,8691
0, l471
=0,.5930
-0,4315
-0,2613
-0.1197
“0,01¢28
0,0494

Cy

v,0000
~0,0223
«0,0435
-0,0647
-4,0885
-0,0980
-0,0977
-(,.0925
»U,075%
=-0,0612
«0,0772
-0,.1023
=-0.1014
-0.0916
=0,0824
-0,0609
-0.0409
-~0,0214

0.,ud0d

0.0214

00,0477

00,0729

g.0a78

N.l04¢

0.1040

0,1025%

0.0914

0.0818

0,09¢9

V1098

0.1101

60,1031

0,0877

00,0603

V.v4s1

0.0220

00,0000



ORIGINAL PPGE IS
OF POOR QUALITY

TABLE V - SPACE OPERATIONS CENTER FIFTM STAGE BUILDP
AERODYNANMTC CMAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

1) ROLL ANGLE = 20°
Aegp = 209.9) wl Lygy = 17.897 » ALTITUDE = 490 kn

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ALPHA Ca o & Cp Ca % )
0,0 2.5056 -0,0014 «0.005% 2.50S56 0 4092 0,0494 0.0000
10,0 2.9210 0.7300 -G,.1836 33,0007 -g,0257 0.1641 “0,v3406
20,0 3.8120 1.6599 =0,479¢ a,1717 -0.2839 00,3483 =0,0721
30,0 4,5028 2.8922 «0,8960 5.,4115 -1,599%4 v.6120 ~U.l104
40,0 4,7306 4,2%75 «1,3666 6,89598 -2.,2746 v,9109 -0.15/7
50,0 4,5006 S.6364 -1.8424 1.4329 -3,42493 1.2191 =0.1926
60,0 3.8377 6.,8855 =2,2740 8,199 -8,.1331 1.485%0 «0,2060
10,0 2.7689 7.8095 =-2.9911 8,675 -4,.8823 1,6833 -0,2053
80,0 1.4426 8.3644 -2,7831 8,.9283 «5,3303 1.8001 «0,.1869
90.0 -0,0033 84,4859 -2.8236 8,9397 «5.5%214 1.434a8 ~0.,1741
100,0 -1.,8485 8.3850 22,7931 8,9517 «5.9763 1.8207 0,18482
110,0 -2,7690 71.8241 -2,5981 8,6908 95,3309 1.6863 -0,21/9
120.0 «3,8249 6.8703 *2,2691 8,1755 -8,8087 1.4622 -0,2102
130,.0 -4,5100 S9.,6506 -},8470 7.4503 -4,100% 1.1814 -0,10803
140,0 -4 7618 4,2804 -1.3764 66,5393 -3 2644 v,B7Tve -0.1523
150,0 -4,5326 2.,9106 -0.9023 S.4a471 -2,.34924 0,95%43 =0.,11206
160.0 -3,8572 1.6771 «0.48060 8,c204 =1.9568¢0 V.2788 -0, 00692
170,0 -2,9333 0.,7367 -0,1840 3.0199 -U,71069 U.0b680 -0, 0539
180,0 -2.5153 0,0013 =0,0041 2.5153 -0,808S -0,0867 0,00u8
190,0 -2,9514 -0.7339 0.1782 33,0368 U,u143 ~U.15%74 0,035
200,0 -3,8202 «1,6576 0.,4737 4,1779 0,9597 -0.3b12 v OBGL
210,0 -8,4786 -2,.8689 0.8829 5.377% 1.5273 ~U.06170 0.1263
220,0 «8,734% -4,2480 1.3568 6,4907 2,2890 -0,907S 00,1633
230,0 -4,4781 =9,9950 1.8190 7.3825 3.18%2 -} .2v76 0.2041
240,90 -3,8103 -6.8147 2.,2439 8,1155 4, 0760 el 474k 0.c°64
250.0 -2.7538 «7,7394 2.5628 8,.599% 4,/948 el.67b3 0.2321
260,0 ~-1,a381 -8,2874 2.7551 8.8469 5.2810  -1,798% 0,2196
270.0 -0,000% -8,4477 2.8079 8.89b6 5.2091 -1.8324 U, 2u49
280,0 1.4390 -8,3022 2.7598 8,8622 S.5%47¢ -1.804%9 00,2203
290,0 22,7490 -7.72069 2.,5588 8.585% 95,2990 -1.6043 v,2454
300.0 3.8004 -6,8076 2.2425 8.1074 4,0002 -] .4479 0,237
310.90 4.8838 -5,5963 1.8208 71.3875 4,u9/1 -l.1020 0,2056
320.0 a4,7203 -4,2359 1.35914 . 4715 3.25%S =0.8%17 0,1m019
330,0 a,q978 -2.8760 0.884hn 95,3978 2.3934 -u.5341 ¢.1209
340,0 5.8353 ~1,662) 0,4733 34,1935 1.9812 =u.2b1b VU790
350,0 2.,9068 00,7270 00,1745 2.,9916 U.9195 -v,0017 Voulhs
360,0 2.5056 0.,6914 -0,0051 2.5056 v, 4092 U.0494 0.00u0



- 2
AEF 249.91 m

MOMENT REFENENCE CENTER AT X, ¥, Z = 0, 0, 0

ALPHA

0.0
10,0
20,0
30,0
40,0
50,0
60,0
70,0
80,0
90,0

100.0
110.0
120,0
130,0
140,0
150.0
160,0
170,0
180,0
190,0
200.0
210,90
220,0
230,0
240,0
250,0
260,0
270.0
280,0
290,0
300,.0
310,0
320,0
330.0
340,0
350,0
360.0

Ca
2,5056
2.8526
3,7848
8,3212
4,5242
84,3198
3.6847
2.683%
1.3656

-0,0039
*1.3707
-2.6826
*3.6733
-4,3500
-8,5649
-4,3899
-3.,7710
-2,8%990
-2,5153
-2.8715
-3,7157
-8,2845
-4,53068
-4 ,2984
-3,6407
-2,6098
.1,3564
0.0001
1.3586
2.6045
3.6400
9,3080
.,5132
3,2990
3.,7270
2.8136
2.505%6

o;_wcmAL PAGE i
POOR quaLiTy

TABLE V - SPACE OPERATIONS CENTER PTFTM STASE BUILDUWP

AEROOYNAMIC CHARACTERISTICS BASED UPOM PULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECURAR FLOM

J) POLL ANGLE = 30°
ALTITUOE = 490 m

Legg ® 17,837 =

C*,
-0,0014
0,6727
1.5181
2.5852
3,7853
S,0126
66,1218
6.9111
77,3389
T .4691
7.3820
6,9200
6,1084
5,0869
3.0182
2.6025
1,5274
0,6770
0,0013
~0.,6734
-1,5045
“2.5611
«3,7458
-4,9816
6,037
“6.8139
~7.,2727
~7.8127
«?,2916
=6,7975%
«6.,0354
«0,9861
~3,76064
-2,5658
-1,5086
«0,6652
-0,00184

Cy

«0,0051
-0,2583
«0.68%
-1,2571
«1.9050
e2,5748
=3,1782
=3.6105
3,839
-3.9128
=3,86806
=3,6167
-3,1711
-2,5930
=-1.9221
~1,2649
*0,6957
00,2585
=0,0041
0,2524
0,6777
1.2388
1.899
2,.5507
3,.1275
3.5554
3.8048
3.879a
3.814a
3.54%2
3.1275
2,554%
1.8879
1.2399
0,6780
00,2467
«0,0051

%
2.,505¢
2.9328
44,0864
5.1759
66,1850
7,088}
7.009%
8,2247
88,3887
8,4287
8,43806
8,2345
17,7909
7.1373
6.2401
$.2102
84,1150
2.9398
2.5153
2.9510
84,0531
S5.1291
66,1933
71,0846
71,7027
8,108%
6.,3115
8,3592
8,338
84,0082
7.,71007
7.0553%
6.,1606
$.1440
43,0650
22,8932
2,505¢6

Cu

0.4092
0.0077
=0,460606
=1.1592
-1.9571
-2.8005
~3,6169
-4,¢53%
8,837
-4,8643
-84,93198
-4,7493
e8,5245
-3,7310
22,9715
«2,195S
-},4928
-0,8743
0,408
0, U202
0,4472
1.1257
1,9371
2.1702
3.5%10
4,1914
4,0202
4,8395
4,89179
4,1040
4,5207
3.72¢8
2.9083
2.1963
1.4909
0,8791
0,4092

Ca

0.0494
0.2091
0.4855
0.8457
1.2633
1.6912
2.0700
2.345%6
2.4828
2.5460
2.5198
2.3496
2.0457
1.6636
1.2261
V. 7880
0.,4081
0.1109
«0,0407
-0.,2072
«0,4990%
-0,8493
=1.2b27
-1.,£882
-2.05%%
-2.3288
-2.4b45
-2,5340
-2 ,0987
-2.31e4
=2,0c44
-~1.6422
-]1,1993
~u,7678
00,3938
«0,1034
9.049a

Cy

0.0000
-0,.0455
*0.1060
=0,1654
=0.2209
-0,2837
~0,3083
=0,3127
~0.2886
=0,2951
«0,2921
-0,3210
-0.3112
«0.,2796
«0.2179
«0.,1606
-0.1036
«0,044a8

0.0008

0,0471

d.11136

0.1756

0.,2352

0,3007

0,3342

0,3512

0.3339

0.3330

0,3308

0.3572

0.3434

0.2980

0.2338

0.1698

o.,10/8

V.0875

0.0000



MOMENT REFERENCE CENTERAT X, ¥, 2 =0, 0, 0

Aegp = 249.91 2
ALPHA cA
0.0 2.5056
10,0 2,7593
20,0 3.5383
30.0 64,0471
Q0,0 4,2714
50.0 4,0218
60,0 3.40aR
70.0 2.4403
80,0 1.2537
90,0 =-0,0043
100,0 =1,2579
110.0 =-2.3401
120,0 =3,3967
130,0 -4,0443
140,0 -4,3130
150.0 -4,0760
160.0 =3,5601
170,0 -2,.772a
180,0 -2,5168
190,06 -2,7796
200.0 -3.5038
210,0  -4,0107
220,0 -4,2336
230,0 -3.981%
240,0 =3,3547
250.0 «2.8037
260,0 ~-1.2198
270,0 0.0005
280,0 1,24a37
290,0 2.3844
300,0 3.3647
310.0 3,9927
320.0 a,2a717
330,0 4,0254
330,0 3.5095
350,0 2.7206
360,0 2.5056

»

P

OF POOR QUALITY

TABLE V - SPACE OPERATIONS CENTER FIFTN STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

Lpe

%

-0,0014
0.5960
1,3016
2.1830
3.1988
a,1787
5.0650
5.7000
6.046¢
6.1333
6.0791
5.709¢
5.0582
49,2018
3.2286
2.1992
1.309¢
0.5994
20,0015

-0,5976

-1.,2879

=2.1640

-3,1718

-4,1352

-4,9891

“5.6159

-5,9688

-6,0765

=-5.9941

*=5.5749

-4,9682

-4,1416

-3,1784

-2,1693

=1,2909

~u,5897

-0,0014

k) FOLL ANGLE = 40°
p=17.837n

o

=-0,0051
-0.3190
-0.8357
©1.5069
-2.3035
-3,0720
=3,7710
-4,2710
-4,5359
~4,6083
~4,5692
-4,2800
-3,7642
-3.,0879
-2.3251
-1.5180
-0.8397
-y, 3202
«0,0041
0.3143
0,.8194
1,4878
2.2771
3,0314
3,7073
4,2045
4,4764
4.56351
4,4974
4,1649
3.7144
35,0357
2.,279a
1.488%
0.8188
U,3056
-“0,0051

ALTITUDE = 490 '

Co

2.5056
2.8322
3. 8492
a4,8252
S.7988
©,5499
T.1617
7.5174
17,6899
7.6604
17,6967
7.5293
7.1494
6,5857
5.8543
4,8600
3,8731
2.8457
22,5108
2.8519
3.8100
4,7803
S, 7456
6,4784
7.0508
71.4042
7.5517
71,5879
7.5847
17,3442
71,0698
66,4914
S. 7606
4,7954
3.8160
2.7918
2.5056

Cu

0,4092
0,0616
~0.,3303
-0,8940
«1.957S
~2.2606°2
-2.9345
-3,9613
-3.8008
-3,9894
-4,0709
-5.957¢6
-3,6394
-5.,1723
-2.06083
-1.9369
-1,3331
-0,8313
-0,4086
-0,0714
U,5200
0.,8710
1.92286
2.224%0
2.88173
3.4159
35,7747
53,9691
4,0514
3,0968
3.6391%
3.1634
2,298¢2
1.,9354
1,5445
0.6305
00,4092

Co

J.0494
V.2478
0.597178
1.0087
1.9251
2.01452
2.4986
2.7687
2.9326
2.9928
2.974a
2.7794
2.4254
1.989¢
1.8833
V.9501
00,5004
v.1584
-0 0467
-3,2483
-0.5851%
-1.014a
«1.95193
-2.0071
=2.440b
-2 o 75H8R
-2,923%5
-2.9821
-2.9503
=2,.7209
-2, 4067
1,957
~1.4513
=0,9226
-y,478Y
=0,1574
00,0494

Cy

0,0000
~0.0567
=0,1284
=0,20061
=0,2942
=0,3541%
«0,3955
00,4000
=0.,37u8
=0.3911
-0,38486
=-U.,4a1106
-0.3956
=0,34195
-0,285%
-0,2013%
“u,l260
~0,0560

00,0008

00,0565

V.1352

0.,21/74

0.307¢2

00,3746

U.4297

0 4u92

[P 2 D]

(Y RID ]

0.,4372

0,440%

0,4299

Ve 3693

00,3006

v.2121

0.14¢1

0.USDh

Vel 00



Aggr = 249.91 nl

MOMENT REFERENCE
ALPHA CA
0.0  2.5057
10,0  2.6349
20,0 3.2843
30.0 3.7725
40,0 3,8659
50,0 3.6282
60,0 3,0353
70.0  2.1761
80.0 1.1081
90.0 =0,0039
100,0 <=1.3046
110,0  =2,1290
120.0  ~3.0258
130,0 +3.6356
140.0  ~3.8911
150,0 =3.787S
160,0 =3,2993
170,0  =2.6698
180,0 <-2.5088
190,0 <~2.6568
200,0 ~-3.2672
210,0 =3,7282
220,0 ~3.8308
230.0  =3,5967
240,0 ~2.9837
250,0 =2.1249
260,0 ~-1.0824
2710.0 t.0012
280,0 1.0863
290,0  2,0774
300,0  2.9776
310,0 3.559%
320.0 3.8201
350,0 3,7356
340,0 3,2461
350.0  2,6056
360,0  2,5057

ORIGINAL PACE 9
OF POOR QUALITY

TABLE V - SPACE OPEMTIONS CENTER FIFTH STAGE BUILDWP
AERODYNANIC CHARACTERISTICS BASZD UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR R.OW

1) FOLL ANGLE = §0°

Logp = 17.837 »

G

<0.0014

0.,%5067
1,0553
1,7514
2.,8938
3.2323
3.8658
4,3414
4,5843
A,6780
4,5957
A,2748
3.8604
3.2376
2.508)
1.7598
1.0621
0.5131
0.0015
=0,.5071
~1.0474
~1.7320
«2.4709
-3,1981
-3.8021
=4,2476
-4,4835
~4,5810
-4,4960
-8,1728
-3,7893%
-3,1662
«2.,8623
*1,7340
-1.0842
00,5011
«0,0014

Cy

«0,0051
*0,3608
00,9217
»1,6716
-2,4788
«3,2906
«3.9964
«§,5229
-8,7845
-8,9031
-4,8031
-4,4301
-3,9849
-3,2930
-2,4935
*].,6785
-0.,9272
-0,3669
«0,0042
0.3563
00,9106
1.,64860
2.4503
3,2508
3.923¢
4,4184
4,6687
a,7827
A,6082
84,3215
3,9067
3,2108
2.8357
1.6a4)
0.9921
0.3470
=0,0051

ALTITUDE = 490 =

CENTERAT X, ¥, 2=0,0,0

97

%
2.5057
2.6993
3,559
a.a701
s.2122
5,8546
6,3208
6,6223
6,7036
6,7628
6. 7243
€.8989
6.3054
5,863
5.2447
64,4885
3,5768
2.7349
2.5088
2.7201
3,5390
4,4158
S.1619
5,7940
6,2113
06,4729
6.5480
6.6087
6,5687
6.3417
©.1899
5,7311
5.1430
a,4221
3.5162
2,6681
2.5057

Cn

0,4092
0,1163
=0,1763
=0,9966
-1.1119
=1.,06%559
-2,1587
«2,579%
-2,8657
-3,0474
«3,1020
-3,0079
-2,84060
=2.2410
-2,1277
-1,6699
-1.1888
-0.2727
=0,40806
=0.1267
0.1631
00,5741
1.0872
1.6253
2.1226
2.931e
2.8075
2.995%8
3.0600
2.9618
2.0338
e.5t7¢
2.1154
1.0687
1.1847
07711
0,4092

Ca

0,049%
0.2794
0.6387
1.1208
1.6349
2.10608
2.5978
2.914S8
3.0908
3.1902
3,1317
2.904a6
2.5863
2.1508
1.5912
1,0459
0,95483
0.1863
-0,0870
-0.2761
-y,.b44a7
-1.117%
-1.6304
-2.1507
.2,5878
=2.8687
-3,0405
-3.1298
-3,0781
2,833
-2,94b0
=2.,07170
»1.5461
-1,0108
~3.925#
-0,10625
0.049%

Cy

0.0000
«0,0655
=0.151¢2
=v.2896
-0,33%6
“0.,4102
“0.4558
-0,4552
-0.4303
=0.4727
=0,4515
-0.,48130
-0,3338
~0.3883
-0.3275
=0,2456
-0.1504
=0,0646

00,0000

0,0672

0,1571

0.,2593

0.3506

06,4308

0,4896

0,491%

),8803

0,.5130

0.4941

0,46064

t.4651

0,408

v,3430

0.2548

V1545

0,0673

0,0000



Mg = 249.9 n2

MOMENT REFERENCE CENTER AT X, ¥, 2=0,0, 0

ALPHA

0.0
10,0
20,0
30.0
40,0
50,0
60,0
70,0
80,0
90.0

100.0
110,0
120.0
130,0
140,.0
150,0
160,0
170,0
180,0
165,06
200,0
210,0
220,0
230,0
240,0
250,0
260,0
270,0
280,0
290,0
300,0
310,.0
320.0
330,0
340,0
350,0
360,0

Ca
2.5057
2.5590
2.,9618
3.3334
3.3726
3.1330
2,5972
1.8090
0,91a2

-0,0047
«0,9196
*1,790
-2,.5481
-3.1333
-3,3963
-3.3b86
-3,00679
-2.,5780
-2,5102
-2,5685
-3.0124
«3,3019
-3,3011
-3,0536
~2.,5120
-1.7507
=0.8861
0.0024
0.8957
1,7228
2.4745
3.0287
33,2952
3,2804
2.,9204
2.5216
245057

ORIGINA!L. PAGE IS
OF POOR QUALITY

TABLE V - SPACE OPERATIONS CENTER FIFTH STAGE BUILDUP
AERODYNANIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM
m) ROLL ANGLE = 60°
ALTITUDE = 490 m .

Lpgr ® 17.837 m

"

~0,0014
J.4125
00,7912
1,2685
1.,7665
2.2%28
e.6620
2,9163
3.0572
3.1465
3.0898
2.9060
2,0252
2,2562
1.7799
1.2815
0,8034
0.,4106
0,0013
-0,4130
-0,7975
=1.29638
~1.7313
=2,20095
«2,5835
-2,8310
=2,9700
=3,0647
«2,99948
“2,7963
-2,5%5437
-2,1821
-1,729¢
-1.2913
-0,7829
-0,4087
*0,0014

Cy
=-0,0051
-0,.3986
=-0,9388
-] ,.,6644
-2,4378
-3,2079
-3,8958
-4,2470
-4,4602
-4,6270
-8,5252
-8,2233
-3,7800
=3,2096
«2,4576
-] 6852
00,9943
0., 40206
«0,0041%

00,3932
0.9467
1.6836
2.3800
3.1199
3,7228
4,1060
4,316)
4.4762
4,3756
44,0475
$,6958
3.081717
2.3689
1.6284
0,9169
0.,3836
=0,0051

¢p
2.5057
2.6198
33,1965
3,.9245%
4,5082
$.0048
$.3430
$.4450
95.4680
5.5803
5.9403
S.4165
9.2457
5,007a
44,5418
3,9673
3.2465
2.,6395
e.5102
2.6245
33,2875
3.8854
44,4101
4.8754
S5.1667
5.2703
9.297?
95.4089
55,3643
S.1968
S5.0808
4,8309
4,3987
3.85487
3.1553
2.5765
2.5057

Ca

0,.4092
0.1972
=0.0215
=0,2999
-0.6608
=1.0307
-1,3920
-1,6763
-1.88¢22
-2,089%
-2,1157
=2.1050
-2.,0183
-]1.,8803
-1.6346
-1.3457
-1,00/8
-u,/7308
0,4085%
-v,2004
V,V145%
0,2883
0.6323
00,9947
1,35426
1,6251
1.0347
2.0079
2.U7178
2.0u%8
1.94064
1.8507
1.0140
1.5307
1.9008
00,7203
V. 4092

Co

0,v895%
0.3097
V.6538
1.1196
1.000%
2.0914
2.5069
2.7242
2.87¢29
3.0091
2.9543
2.7719e8
2.497
2. 0849
1.5625
1.0484
0.9643
V.2u19
-g,0470
-0,2931
-y ,6559%
=1,.1¢00
-1,5921
-2.0599
=2.4511
«2.6042
-2.0118
-2.9343
-2,8809
-?.6687
-2,4084
«1.998h
-1.4970
11,0058
09500
“0,19u0
0,049%

G,

0,u000
-0, 07177
-0,16%4
=-0,20497
-u,3%5
-0,4399
0., 49¢2
-0,a588
=0.4444
-0,50%7
-G,a883
-0,8497
=0.4190
«0,4193
-0,.3528
-u,2656
-0,1622
“U.,070b8
0.06Gu8
U 017h
0,166
0.,2769
0,311
0.4591
0,59179
0.,5114
U, Uuh3¢
0.5356
0,5134
v.47¢4
0.,8448
P EEY)
Va5693
v.275%
vt.,16038
0.,0118
00000



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP
AERODYNAMIC CHAMACTERISTICS BASED UPOM FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

a) FOLL ANGLE = -60°
Agp = 209.91 nl Lpgy = 17.837 m ALTITUDE = 490 km

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ALPHA Ca &( & Co cl Cn cl
0.0 3.2589 «0,0013 -, ,CU37 3.2589 0,165 Valb950 e, 00V4
P SN ¥ | U B -5v3303——--nv“‘asnmgzﬂv‘“al—- ﬂ*’i&‘a—-—‘“v‘a“-P”'leb“w-—‘v°““

20,0 3.4992

——e 38,0 ~3,658%
40,0 3.58¢23 1,86836 2.5b610 4,7734 -0,93452 -1.9779 Ueldnl

———e =50 S M2 - ol il - il -
600 27115 2,7077 -2,6153  0,1445

10,0 __1.8908 . ¥58¥RY
80,0 0,.97G5 3.2032 4,768% S5.8122 -c.Uhu3 -3,14452 0.2469

SET NSNS W VTS SR 5 7S TSN W X TSSO Y Wy DO | L Spr w1 Y
100,0  =0.9695  $.14IS 14,7385 S,7786 - “e2.1623  -3.1891  0.230
1100 al.0165 B B613 A _SOAR _ _§ 7530 @i iBh— ~3 0188 0 108A .
120,.0 =2,7397 2.,71799 a4,0724 S.6278 -] .9988 -2, 1h4n 60,1997
e 1300 83 3200 2,3883 3y BTN OP T VOV POV SR T PN
! 140.0  *3,7926 1,928 #7278  5,0435  -1.4968  -1.8790  0,1347

00,5647 0.0257

.btot X 2 =048

S.6bR8  -1.6022

160,00 -5.56¢9 U.8966 1.1167 .83¢21 -y, /609 -y 8547 GoLUUR
oAUl =3,2860 U MT22 . 04975 . 3,3230 . =0.397] . el dbld .. 0 NLEL.

180,0 .=3.2666 0,002 =0,0031  3,2666 =0,0155 <0.1538  0.00v4
1900 3. 271S 0 APEY 20,4995 . 3,3378 __0.2136_ . 0.118] . =0.0085. -

200,0 -3.596% -0,49005% -1,1¢91 3,b684 U, 4334 0,59p¢ “(,GS514A

- 81Uyl 238l el 3Ol 33— Ay Sl U 0B A blul =0 49
220,0 «~3.,6504 «1,8714 s 6451 4, nl{i 0.9%55¢ 1.68¢3  «0,1545
- _ .u oo & .

240,0 -2,8193% -2,8360 -4,18006 9.7731 1./004 26019 LI W AT
2%0 .0 -1.944p2 «3,076% =4 ,55%8 S, 8178 1.9113% 2.995n *0.c1%p
260,0 -0.9951 -3.,2684 -4,8730 5,938 2.unYy 5.1916 u.2bcYH

——e 2100 . =uL 000 ~3,3002 =g SUNB0 _5.91&5__._4:.1@11;- o de228T. ,lLL86I1
280,0 0.9976 «3,2738 "%, 0040 5.9328 g.nvs 3.1871 -0,2531
e i . 290,0 1.9897 <3 JA3M A A730 . $.94023 2 1SNy . 3_.0936. #0,179S%.

300.6 c.8526 -2, 8h01 -4,229% S.t 56Nk 2,uite 2.held LAV B Y I
————n 3,0 3,888 Sy SIS T S W &L - SERE-S - T3 SR ST §-Y V)
320.0  3.8627 +1.9%9% ¥ poes  5.1408 1.4817 1.9108  «0,1090
3300 3.9029 _ a1 838K. it hRes __8.5782 1 1306 . _3 3815 . _a0.0702
340,0 $.6027 ~u,9023 ~1.,13% 4.6753% YY) ven/ln ~u 0001
——— . 380, 0. 83,2187 = QHES =0 49T 32881 _ L HMLY..  Ueuilb. el ULl

360,90 3.2509 -0,0013 *0,0037 3.258% 0.,016% 0,1550 «0,0064
e+ e - 99 :

- e e s o e r— i —— v+ 4L a e s eies e s

REPLRLN T SRS WrYTC R

@ BT 0, 3$08 ..

B SRO% . =) 1638 o) 3657 0,000 .

e —2,3040 mD 1BES.

il



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

b) ROLL ANGLE = -S0°

2 f17.897n ALTITUDE = 490 km

AEF s 49,91 » LRE

MOMENT REFERENCE CENTER AT X, ¥, 2= 0, 0, 0
ALPHA Ca Cy ¢y Cp ¢ ¢ ¢

] n )

(Y] $.0549 b 113 U uusdi 3.2949 U VlbY u 1949 cuLilta
lv,u 3,244 W Il . _ U 4487 . S,3b45 . su Slls L YTON Y31 *yLuticy
eu._0 3.8203 1.1708 1.0605 4,1250 ey, ,5r080 =0,5%4/6 V,01a9
30,0 4,n813 1 .8934. __1.7968 .. A,83183_ . =su_ Y480 -] .05%65% 0,07%a
qu, G n,Gule c.9751 2.57190 bH, 42490 -] 59/7% =] .hod (VS A TS
50,0 $.8278 . 33,5604 3.41/158 0,15% ... ~1.Y597 < .l0%U 0.1545
60,0 3.2146 4,0a05 8,2263 6,6602 -2,4687 -2.7134 O.l6l0
70,0 _ ¢.2133 4.3850 __ 4.5823 6.7041. <~2.1688 -2.9v44 0.14b4
sy 0 1. 1466 4,148 4,991 ., Y0l ERPNILY R e3,2808 vl ?
90,6 . -u,0ulY H.u4By. S.1350 T.ud82 . =5,.1bl4 -3.501n u.24e5

100,0 -1.16217 4,7513 5.0128 56,9911 -3.1911 -3.3117 0.2305
110,0 =2.274% 4.5033 = 4,1400 b.,9100 »3.u911 ~3,.1519 0.24%2

120,90 -8, 100 4,651 4,209k b, hes7 el 0500 ~col 4} Vedub
130,40 =3.9159 3.4353 .95 b.c835 g dluk -¢.3%cy veltic2
140,.0 -4, 2845 22,7040 2.73%) 95,7459 -2.0224 -1.,b073%2 0.1255
150.0 “4,2715% 1.9257. . 1.8825 5.6391 ~1.9068 -1.3271 0.0804
o0 0 -y HIYUH 1.1H484 1.07+14 4,1499 -t ,%6496 e Al et 8724
170,0 ~3.3397 Uaanls V4691 3,418 P I UK | “y g .UV iL
180,0 53,2680 v, 0014 0, 0030 3,26n0 ~0,U15% “P.1538 0,000u4a
190,.0 -5.3493 -0.5832 “0,449¢ 3.4233 V.£990 01970 v, utul
2000 «5,R87 89 el,1813 -l 0179 A, 1ncu ,blny 0.,957¢ s, u2le
21v.0 =we16l5 ellbsll =l,b305 4.91174 u.J639 1.07cy =y ubse
2eu,0 ~4.1192 -2,615% -2,6430 5.93715 1.,40u62 1.6244 ~0 1473
230.0. -3.84048 . -3,3815 =3.4906 0.1870_ 1.9340 c.2U75 ~U.1998
240,.0 -5,2994 L NS ) =4 ,26ht0 h, /4% c.47bu celanl e Pueld
2%,V -l Phuli -ty Sk ey loin b M8k L TI-T. [P -, 2140
bl -} .1701 LA LY -5, 04927 1, unul 3. 4Y9ct $o 30 i, l4tl
10,0 Leuule =4,914%3. =bh,2e5%4 {,1054 53,2248 S.Hcc] “LaeHu7?
280,0 1.1877 ~4,8351 =5,1212 1.1302 3,2553% 3.9h14 UL TR
294¢.,0 c.RPUug «4,.5654 sl B205 7.9211 . 10886 S.lbu4 “b 2315
Syt N S.2194 EX I RTA ] 4,511 YA 2.R50 PURRTY I LI T
slu,U 3,930y =S, 4b00 3 bluy bguuol P 1Y) PR R “U lulY
320,V 4,3627% -2,744% o2, T9¢h Y. 65086 2.ve4du 1.90u89 a(q 104V
3350,0 4,3357 -1.9463.. «},917% S,1147 1.4981 1.35%37 ) inhd
3406 ,0 S HMS2 =1.1h%4 =1l .0ec0 d4,14%80 [T R [T Y- At “Uuer sl
A9%0,0 S480ch e DIHU el 4l s, 300 N lu5 VeuIu Loluny
360,80 3.2989 =0,0018% -0,0037 5.2909 0. U106 01590 (0 0004

100



AREF = 249.91 » LREF »17.827 m ALTITUDE = 490 im
MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0
ALPHA CA CN CY Cn C. C“ Cz
0,0 3.2607 -1 .y, 0042 3, 2607 v, U165 V.40253 U vl U4
O —— | il e e L O Y O B
20,0 4,09 W,9548 4,430 0,8043  -0.4735  =0,0039
—_ NS 7 W W WY TS S AT a3 3050 . w0 9A98 . . 0,0870- - - —
40,0 4,47 3.3202 2,4066 6,0587 -1.87%7 -] 4782 L0998
— SCY . L o SR P I Y VT SRR PATEL TR IS TV —
60,0 T T MI31 -3,253% -2,5386 0.1501
— 70,0 A355 7 7811 3. 7134% __a2.8880.... 9,172} . ... -
80.0 1.2881 6.2291 4.7030 71,8998  ~4,084h <=3,0970 0.1855
——ee Bl - el 0028 e BRI A BA28 B IS 4,2232 . =3,1989. . U.l1709 ——
100.0  -1.3147 < e 2808 1, C7.9716  -8.2046  -3.1321  0.22i6
-2 110,0 . 2,587 S BA3A - _7.8%500 <A, 0374 22,9393 0.2448
120.0 -3,.6047 S.5097 3.9824 7.5417 -3, 706% 2,522 0.22%2
e em o 13000 =4 3600 ATl 3,322 10630 - 23,2002 - =2.,2304 - 0,1633
, - 180,0  +6,7292 3T 2.5398 “$o3888  +2,5538  -1,7425 0.1051
e~ 150.0 4,859 ___2.3998° .0 1 4848 S A081 =i 8018 _ . =1.1986 .. 0.0538
160,0 -4, 334 1.4715 0.9794 44,9311 -1.,1143 -0,7048 U,VLBE9
—_———— 4100 _=S.ad481 . 0.6BIA 03886 309248 m0,21bo .. =0 4U4] ~ul.0003
v 180,0 =3,2600  0,0014": « 3.2600 -0.0156 ~u,1541  0,0008
Ao .. 190,0.. . %3.4561 - »0,.6ASA . 0.3919. . . _3.S38% . _0.862S  0,114A. . _0.0081 .. __.__
200,0 =4,1041  -1.,4442  =0,9577 4.4856 v 17357 V.48350 =0,0U91
——— e 238,08, Rl 46RY 2 UL el HUBO - 5,2945 . _1.2901 . U,9386 eULUSEL . ... o
E 220,0 <4,5209 «3,3420 " «2,4273 6,1117 1.8603 1.4963  «0,1272
— 2300 ..*4.1790 R 383K «N.90A = & JA2S _ 2 5158 20225 _ .«0. 1784  .___ .
240,0 «3,5721 -5,2482 -3,9500 71,4665 5.221s 2.5449 “u,1RTh
250,0 -2.5844 «S5.,8488 -4,4177 T.7455 $5./01b c.t117 ~u.clev
2600 «1.3086 -b,23b1 4 ,734¢0 7.9284 4,V859 $.1100 -0.c2014
—— 2700 D, 0025 sl ald  BIBA B lAOY . Uylibd - $,30%2  =0,2111
280,0 1.3331 «b,3318 «4,8092 8,0523 4.2336 5.1683  <0,2371
- 90,0 . 2.5198 — =§.8883  -=A,505) 7,8882 . &,0847 2.9557 =0,247%
300,0 J.phn20 -5,3434 =4,0250 7.6052 3.7046 2.n9491 2056
SRS S W R YOI I S Y S Y £ 1Y Tr A ¥ 1] Soi871} £+d2% =0,1562
320,0 8,7813  «3,4819 <2,5537 6.,4015 2.537% 1.7551  =0,0903
330,0 4,595 =3 ,3088 - =1, 70022 S840 1.,7876 1.2043% oD, D499
340,0 q4,1477 -] .45985 -} ,9700 44,4929 1.115% Val4/4 =H,ulcu
i e o 3O B e B 4B Y o w) o lEI— 20,3924 3 yoded Vea310 (7R 3 I'T S (Y ITL- X3
360,0 3.2607  =0,0018 «0,0082 3,2607 0.0169 U.19%3  =0,0004

ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTM STAGE BUTLDUP
AERODYNAMIC CHARACTERISTICS BASED UPON PULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOM

c) FOLL ANGLE = -40°

2

101



AreF

ALPHA

0,0
10,0
20,0
30,0
40,0
GU,0
60,0
70.0
8o, U
GU.b

100,0

110,09

120,0

130.0

140,0

150,0

fob 0

17u.0

180,.0

190.0

00,0

-@10,0

220,90

--230,0

U0 0
50,0
2an b
27C,u
280,0
290,0
30v,0
10,0
320,0
330.0
340 .0
550,0

ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VT - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP
AERODYNAMIC CHAMCTERISTICS BASED UPOK FULLY ACCOMMIDATED,
DIFFUSE PARTICLE REFLECTION, PREE MOLECULAR PLOW

d) RLL ANGLE = .30°

Cn

v,vie?

RITLEIR!

«0,9465%3%

=3.o011

=2.3510
-$.,0849
=3,697%
el 2229
ed 0?12
“he.bLlcl
-5.0829
ol H27%
el ,4PYR
35,1757
-2,9322
=2,07¢¢
-1.,d740
~-U,26087
“U,u15%
C.6232
ovele
149954
2,547\
3,077
3.0/97
4,.9049%
4,584v7
.ubt]
S5.U313
4,d317
U dgun
S411317
2.Y408
2.0718
lacusd

Vedbig

= 20991 a2 Lo =17.837m  ALTITUDE = 4%0 b
MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0
Ca S Gy %
§.0872 ~u.001% -0,0042 5.¢572
3.4909. Uelb3l - - U300 $e2IVY -
4,3110 1.6821 00,7834 4,683
4,7558 2+1A3R 1 s3706R S,0662--
4,.m0191 3$.,97494 2.,0130 06,9537
44004 - 9. M4l 24,6465 1.,8%9417
3.7798 6,2557 3,254¢2 7.9929
2.7395 71,1056 .. _3,5269 8,4208 .
1,3449 1,4694 33,9303 ¢, h609
U, 0057 1,093 4,0430 b,0814
*1.,4250 1.63123 4,0079 8, 7131
«2.7804 1.,4301% 3,7456 #,4998
~5.,u912 6,404%9 5.349% K, 20u3
=d,6b48 S.3u58 d4.7715 71,6064
-4,9655 4,0872 2,0785 6,7470
-ef8,.821)1- .. . - 8807 31,3897 99,7439 -
-4,370h 1.,7018 00,7947 4,740
~3.51b1 ... U lb8b . 0,309 3.607¢0
~3.2614 0,0012 «0,0031 3.c61a
«3,.5687 «0,7745 »0,3166 . 3,658a
~4,320 -1,6R16 0, 7467 4, 0921
=l ,764}) — wgyiBe? ol g7 43 Hebl 4}
-4,8756 -4,0097 ~2,0363 6,6214
e, 4906 a5 1616 =2 6670 ... T, 334Y .
-3.811° -b,chol “3,2M8%4 b 0PNy
~2.1459 -/ Y08 -3,73n1 CTAT
1,400 7,477 ~%.94/4 8,963
I TTEY NIV E =4,ube’ B.7100
1.4341 77,6154 ~4,0292 8,777
2, 7603 -7,1337 »3,7640 8,5178
5,90H8m -h,H40HS -3,562° o,clbs
4,69¢1 5. 36Ul. . 22,7405 l,bddi
S.0032 “4,3040 .2,0982 6,7914
4,8744 n2 8395 . 31,4090 .S5.,805L ..
4,3918 “1.,b944 0,7949 L,lP0R
3.9222 U 1l =l 45146 3.,6113
3,2572 ~0,0015 =0,y04? 5.e572

3b0.0

102

0.vi67

Cn

0,154k
g 0489
vo.sale
v, 7744
-t.rlo}
-1.6004
-2,0898
~2.,4189
-2.9%0H4
=2,b6/01
-2.6374

- =@, 4470

-2.c117
=] ,80%8
=] ,4390
at L3O
~U.b43H
=0.5517
«J.1%41
0.,0639
Ue3¢99
Ve7756
1.2443
-1+ b8e¢
ZellibU
c.uclh
2,594t
2etbed
2.b4bY
€.dbil
2.2¢3)
loclice
1.459¢3
1.,0152
V.b3bn
Uedbud
Velodn

G,

=), Gy

'-Ug‘l‘bq

=0.,0117
©0,0044q
TN R R
bL,U9b]
Velldy
0,1248
1560
Leldia
G.2034
-0 ,2259
heltY
Gellol
0.0634

B UR Y

=0, 000Uk
*0,u1153
G.0004
U,00%a

U.utrss
=Y,blob
=0,06081
=0, 1315
“Ueldan
=uelbir.
=l,elul/
=V.lobl
=0.2214
00,2377
“u.lle1
01100
~“0.,0541
*0.,0203
~y g
el
0,004



Aegy = 249.91 o7

Pl s
ORIGINAL PAGE |
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SI¥™ - STAGE BUILODUP
AZRODYNAMIC CMARMACTERISTICS BASED UPON LY ACCONMDDATED,
OIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR PLOM
e) POLL ANGLE » -20°

Lpgp = 17.837 » ALTITUE = 490 Im

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

w G & & & & g g
0,0 3.260% -0,u014 -0.,0041 3,260US8 0.V165 0.,1953% =, LV
—— e it 3,5923 L8339 He21H43 ettt . 9
20,0 4,3922  3.801% ° 0.3483  &.788% “J1,0697  -0.2108  -0.0287
L 30,0  4,9993 _ 3,133 8. 8881 _ 5,927 ni.ASSS. w0 5111 ._a0.0231 .
40,0 S5.04S8  4.4826  1.4850  6,8904  =2.6996  -y.88Y9  0,0012
—_— S0.0.- 4.2002 - S.8420 {9116 . . L,7380 _ «3.5808 _al.1b02 .- 2.0319
60.0 3,9367 T.03113 ., 2,3212 83,3779  -4,38B8 <]_.4808 90,0703
L. . . 70.0_ _2.8099 _ _T.998G- .. X817 _ S.AAAS 25 0949 _ »1_7257 _ O_08la
80,0 1.4765 8,5013 2.8309 9.0170 ey,2216 =1 .899Y8 G114
e~ +-_80,0 20,0032 _ _ B.669% 2 BI16 . 94,1359 . =5 /011 . =}.90a9 . _u. 1089
00,0 <=1.8956  0.376% . 2,8056  9,1819 <5.7015 =-1,8632  0.1434
— 110.0 . »2.859 . _8.0229 P RT¢8 B 9213 #5.4188 __a3 7007 __p_3138 .
120.0 «8,.0%10 7.1676 2.,3826 n,5541) -4_Y086 1,97%4 0.1125
—_ 130,0 . . =4,.799% .. 5,002 ____1.9539 _ 7.B134.  =~4,1412 . =1,323% u.u8616
| 180.0  =5.1201  €.5563 4,4727  7.0133  -3.2351 <-1,0369  0,0292
e - 150,0  =5.0331 _ B \h0K  £.9910 £.0129 2 . 2688 =0.7534. __=0.0067
160,0 «4,0a33 1.,8604 0.5491 4,8396 -1.35543 -y, 4874 -, 01494
e 170.0 =3.5981 . _O.N8328  0.2162 . .3.6929 __=0.61/1  =0.2893 _ -u.ul4e
| 1800  <3.2618 08,0012 -=0,0031  3,2614 <=0,015% <-0.1541  0,0008
L_‘.__,. 21900 ~3.6458.__ ofiAMIG  o0.2282 R 1418 0. €30 0.0027 __ 0.013S__.__ ___ __.
26,0 ~d4 0270 el B4NB9 =-0,9492 4.8143 1.04&2S 0,201 0. 0190
e 21000 ~4.4717 -3 linl _=0.92790 . 5.93/1 . __1.B1e0_ u.519% __ u,609l
[ 220,0 =5.1121 =8,5217 «1.4635  6.9689  2,7037  0.8671 =0.0170
L 238.0 -a.2126 +S.8277 -1.9115 __7.7250  _ 3.5403 . _1.1670 __ -0.0591
240,0 -3.9418 -7.,0033 -2,.324b 6,35487 a,5%y) l.4854 -ue.lnee
2500 -2.,8598 «7.98v4 ol ,66H5 6, 8819 S.utree 1./2¢e¢ LIS R Y.
260, 0 ~1,4907 -8,5033 -2,849) 4, 0874 YS.5LY6 1.8700 “G.15%1%
e 2100 U 0032 =B 1148 82,9283 .  9,1909.—_..5,L247.  1,9230 ~0.1513
{ 280.0  1.5065 <+8.5992 ° #2,8907  9,1930  5.7291  1.9012 =0.1557
' 290.0  2.A86A. _<B.0398 =3 6885  8,9508 . 5.4392  1.7616  0,1730
300,0 4,04a89 -7.1691 =2.3926 8,972 a,.49306 1.5910 (1117
S -330,0 .. — 4,8380 83 Sbl}—al 904 7,9192. - d.l63b 1.4379 =(,0643
f 320,06 5.2103  4,3998 © ©1,8955  7,0971  $.2537  1.0518  -y,0263
' 3300 . S.0500 _ a3, 1888  o0.Q8AZ _ . 6,0787. ..2.289%  0.7478  «0.0002
340,0 4,4680 o]l H660 =0.55b6 4,8h36 1.39847 Va5 o,01¢2
3500 3,5990 =y B34S 20,2227 .. -3,6¢31 0,326 . U.2BE2  L.L138
360.0  3,2608 »0,0081  3,2605  0,0165  0,1553  =0,0004

-‘.OOIG

—-—103_._ [N - -



- 2
AREF 249N »
MOMENT REFERENCE CENTER AT X, ¥, 71 =0,0, 0

ALPHA

0, u
10,0
20,0
30,0
4u 0
30,0
60,0
10,0
a0
Y9G, U

100,0
110,0
120,0
1300
130.6
150,.0
100 v
170.0
180.0
190.0
2u0,u
2i0.v
220,.0
230.0
24 0
PNt L
PHu ¢
eluu
280 1
290,0
Ao,
516,0
320,0
350,0
440,60
35¢,0
3606 ,0

Ca

.00

S.6389 .

4,4873

S.v60R .

S.2048
4. 830
8,0588
2.9%04
15159
~u aude
-1.52¢e2
-2.9151

-4 _(Kd)

~d,49016b.

-5.2841
=5,1253
=-3.544°
~3.6533
~3,2640
«3_.7012
-4 aquln
-5.,0070
95,2409
-4.,850%
-4, 0957
o Ut l?
-l.5¢u7
U libuY
1.5375
?.9%hk
1 0Y1R
4 ed9YYYH
9,.,2978
9,176h
445940
3,641
3.2601%

O sRe Fral i3

OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FIKLY ACCOMMODATED,

DIFFUSE PARTICLE REFLECTION, FREE MOLECUWAR FLOM
f) ROLL ANGLE = -10°
ALTITUDE = 490 =

HEF = 17.837 m

104

O G % Ca

-t u0la 0,004 3.2h01 u,v1es
Loblol N JILIY . 3,739 . .~y 491y
1.9558 -8.2836 &, 0922 -1.,1%:2
3,363 8,581 . 5,092 -}, 97422
g T1e4 Q,.7%Yn 7.11v%e - .22
Dy@S0S- . —uw399S T,9934 -=3,0007
T7.5932 1.21%0 8,.65406 -4,7508
B.5259 . _._1. 3880 _ 9,110 _»5.4374
“.1212 1.8n48 Y.3632 -3.4197
o8t - 1.511Y Yeidlur ~a,U9uu
99,1860 1.4916 9,389 -b,0806
. B.5560 1. 3968 99,1426 _ 5. 7847
1.999y4 1.230n e 7643 -5.1#51
D.3343. _1.019% Gc.LbY2 ~u dlcb
4,8833 0,7713 1.2291 -3,4314
3. 3548 - 0.5128 6.13b9 «2.35659
1.9794a v.cenn a4,Y9Y%cY ).
Ue.aBlh . N M127 S$,7519 ~y.0U06
0,0011 «0,0031 3.2640 -t 0154
=0,.8856  _=0,1193 3.7999 U.4901
el .49857 -, 2lnkR 4, ,3903 1,110
a3 315 ..ml,5d80 o.lUbb4 l.744s
-4,8351 «0,7629 T.1005 2.9040
=6 2608 __=1.0004 7.97136 ... 3.0524
=7.52148 =l.cl/t B.nP% w,l1Ly
-~ ,91498 “l.8a0k 9,100k J.41cn
~9,.12ut =l uvwy Y, 3049 H.09c0n
-2 5234 =l],92d4 D, 4406 bbby
-5.1741 =1,5004 9,4219 6.10u8
-b 9557 el.qu37 9. 15ua 9.,/ Th0
=7.5753 =-1.,248c¢1 n e}l o A N
~b.311d *lab130 nLu4a51 TR Y LN
-4,8801 =0,7765 7.,2338 3.,441n
~3,.3479 ~V.51%9n 6.13%2% 2.4u07
el 908 LIUPPL Py 4, ,494¢ [T AR
~veullu U, 11494 S,045% UaLb3Y
-u.001a 0,004 3.26v1 vevinh

Ca

Lalhse
NP T
-y N433

- =0,2000

-, dYYYy
P11 13
-b,70641
-0.8936
0,927 3¢
oy, 99348
-0.9011
e, 9141
CITN YA X |
ab.idce
-0,.9900
el 43
-1, 5141
~U.clyh
=-0,1593¢%
~0,0663
U 40y
boelsa
0.8115
0.5908
v.,inyu
o aNY S
CeYuluu
lsUllo
V,.9%un
¥,9290
YO XY I
Vefilo
6,5M590
V.,437°4
WA
el
(U B T

¢

wligt:in
"y Ucud
y,.u3/%
oy, 0836
Ut IRy
=g vcho
0,01359
00,0393
g,ubli
YeblY
0.0842
-0.0786
G,ublen
sy, 0ud/
-0,0224
-0,0331
. 0291
~t.lllo
v.,0004a
0.,08/2
U.uick
Vevins
0.0820
4.0087
-y uer?
LI TR FAL
e it al
AL
0 0808
PRIPNT TN
-t g 1§00/
CXT Y
(U B TP
N _uwlhay
gL
eul i

=G, 0004

R



ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VI - SPACE OPEMATIONS CENTER SIXTH STAGE BUILOWP
AERODYRANIC CMAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
OIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLON

’ © @) MOLL-NNGLE = O°
Mg * 209.91 » Lpgp = 17.837 m ALTITUDE = 430 im
MOMENT REFERENCE CENTER AT X, Y, 2 = 0, O, 0
ALPHA cy Oy ¢y ¢ Cy c t

0,0 3.2%°6 -0,u013 -0,0039 35.2596 v, U165 V.1552 =0,0004

[k _ 0 \d Y h_LO4AD [

Cgn N _. B ) Lo "’_;_ ‘;qf‘.‘-_;"f e
20,0 4,550 ¥ A GBIV L 1,100

40,0 5.1819 64,8620 =0.0058 1.6947  -2.4813 D.UY69 <y, 0696
50,0 g caag >
8.0

80,0 1,5235 99,2778 -0,00648 9,5801° -6,0126 v.00718

“ = “c;_%; ‘Ta '§ A ? D3 " 5 ,‘: A gj‘ T "?V 7""9"; 1 . 3
120,0  ~a3,0636 1.6792 =-0,00¢6 8.0821 -5.2251 ~0.03%2 -
——reet 30 0 =6 Q074 _ -
T TN S X Tk T
s : . E

160,0 ~4,553S 2,0108 =-0,0038 4,9665 -1.83¢0 -v.1227 ~0.0398
0223

200.0 ~4,547) -2,0052 -0,0023 14,9580 1.1602 ~0,1417 0.0a%5

-0.0818
280,0 ~4,0519 =-7.6361 -0,0037 5.6389 G,1613 «0.v0S%61 (.0882
250.,0 ~2,91827 -8,.6439 «0,0035 9.1206 Y, 3905 ~0.0122 0,0311
260,0 «1.5275 -9.2384 -0,.004) 9,350652 5.96448 00,0059 V. G050

—————————aJ0v0——~‘uv0‘4‘———-3v5“‘4——-0'00§0————3'5‘4‘————Ov¢543————¥10340———00'0{55

200.0 1.5286  =9,2352 +0,0050 9.33% 6,155% 0.0070 0.0053

———~—-———3.‘vO————3+.0;;———-.vb‘i6———.‘1.‘5i————‘r04G¥-———§r‘?.¥————010410————07.?§%

300,0 34,0571 -7.6331 =0,00%2 8,6389 5,276 u.v36h 0,0842

T 0 84— A0 G 0P N AR vy oS —
320.0  5,2008 T-8,9016 9,008 17,2217 3,436  0.0859  0,0599
340,90 4,5537 «2,0068 «0,0048 68,9654 1.8521 0,1246 L.o3nsS
450 e b6l it : \ v it
360,0 3,259  -0,0013 ~0,0039 3,259  0.016S  0,1552 +0,0004
105




URTGINAL TACE 1~
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

h) ROLL ANGLE = 10°

Apgr = 249.91 o Legr = 17.837 ALTITUE = 490 im

MOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, 0

ALPHA CA cl CY cD C. cn cl.
0.0 3.259a -0,0013% =0, 0039 3.2994 v, V105 U.19%1 e L0

e e 00 36005 O blel— Sl b Y 3 IS bl Yyt Uy —
20.¢ 4,4987 1.9601  =9,2902 4,.9088 -1,1102 0.3201  =9,05¢6
e B0 —— S HRBA - 3 BRAN B TR 6 0926 =1 P58 AR Tee——— ——
40,0 5,.231a 4,835 =0,77¢2» 7,155  «2,9155 U.60US -g,.lUnn
— = 904U - A,8800- - By A A — = gt e
60,0 4,119 77,6499 -1,2484 88,7718 -8,8072 0,8%73 ~0.1189
—— e 30,0 . 2 QAST 85,633 =1, A8163 - 9,383 =5 AR08 3 . BA78 0.1
80,0 1,.530% 99,1829  -1,50068 9,.4293 -9,94u8 0.9924 -y G980
——— e S0 A GO IB —— 23V - el eB086 - IR VT E  NHS—————————
100,0 -1,5197 9.1021 =1.,483) 9,340¢ ~6,0394 0.9628 -0,0887
——ee 10,0 ad 0092 5,5818 =3, 3930 0, 1208 <$, 2304 O A0 -0 1AS0
120,0 -9_068? T.5705  =1,223% 3.678% =5_1a08 0 T8EY  =u, 109
e 330,00 =8, 8886 — 631G IS - Ul el IS U e B — —<Oyllede —— —————
' 180,0 =5.2677 4.8725 ~0,7725 7.2058 =3,415%9 0.8189 -0,0967
—— 1560 =S 15— 33537 0 51— 20—~ 3807 8. 2328 .0V — — ———
160,0 ~4,5a36 1,979a  =0,291% 4,953 =1.433) O.uenl  —y.uadl
_— e 310,60 =3.46598 0882 - aU 18 . 3,158 ey 048] a0l ay ddbd
180.0 ~3,2040 0.0011 -0,0031 3.,2640 ~0.0158 -0,1539 0.0004
—— 00,0 =3 701 =0 886 A 1A% 8003 — 0, 4898 ___-0.2]6S O H204
200.0 -4,5140 -1 .9h46 U.2hne 4,9208% 1.12¢4 -0.330S% GaU96Y
e 2 =S~ B 33— S O — YRR a3 kb
220,0 =5,282% -8,8701 00,7660 7.2:51 e.9227 -0,5942 0.1049
—_— 2300 a8 80T B33 1. 0080 5, 0880 4. BRS04 1335  $1A35

240 .0 -4,0829 -7.967% 1.2225 h,079] 4,/79a -y . baus u,teds
250.,0 -2,9407 -8,57u1 1.3969 Y, 1hau S, 4auH U .9%06 Vell1%94
26,0 -1.5297 -9,1280 1. 4878 9,572k S8y 48 =0.981% L,luben
—_—_— e 2100 . =0, 0u36. . »4.,2171 1,893 .9,3367 bL UM . ey vl Ny ALY

280.0 1.5182 -9,0739 1.873% 9,.3158 60,0390 ~0.,9606 0,1105
_— 3% .,0 2.9081 8. 48863 1 3806 8,073 — 85,7210 0 880 — p 100

300,0 4,040% -7 ,4965 1.2101 56,5956 S, 4287 - ,79%4 L
—— s 3300 4 GBAL . xb RBBA . . 1 U050 . 8,019 LSl ey SERT ey

320,0 5.,2762 -q,8589 00,7674 1.2031 5.4114 -0.,0119 0,0992
—_—— 3300 S 3371 3 3403  0.S5110 . 6.1230 2. 5840 _.0.223% 0. 0181

3400 4,5261 -1,9678 v.2eus 4,9429 1,4207 -t uhY? v uung

—_— 3500 3,493 __ =0 8182 0 ,134)1 . S04 . u,buNd G LIGI i
3¢0,0 3.2598 «0.,0013 «0,0039 3,259« 00,0105 U.1591 -0,6nva

P - i —— ———— C e - [ - l“ e ot e ————— e e —_



ORIGINAL PAGE IS
OF POOR QUALITY
TABLE VI - SPACE OPERATIONS CENTER SIXTM STAGE BUILOUP

AERCOYMANIC CHAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FAEE MOLECULAR FLOW

1) FOLL ANGLE = 20°
Mgy = 9.9 nl Lpgp = 17.837 AITRNGE = 490 Im

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0
ALPHA Ca Cx Cy Cp Cu C, c,
0.0 3.25%92 -0.0013 -0,0038 3.2592 0,0165 0.1551 <0,0004

64,4082

40,0 9.1717 4,5778 -1,4907 7,045 -2.71548 1.0090 -0

80,0 1.5005 8,5829 -2,8755 9.1717 =5.5164 1.8788 «0.1668

120,0 -3.955%S 7.048% -2.3347 5.40>3 -4.0108 1.a87% 0,166

By

7§ ASL <5.1212  A.5302° o1.8685 4,903 3. 2070  0.8003  -9,1257
160.0 -4,8286 1.85a9 -0.5925 84,8223 -1,3509 v.2349] =0,0557

- S9G) Q8362  »0,2214 3 6851 20,6158 200018  «0.0213

T 1800 T =3.2666  $,0012 =0,0031 - J2606  <0.0135  <0.1533  0.000e
B o > o R s . - ] s ” ]

200,0 ~4.4686 ~1.864a7 00,5534 4,8593 1.0539 «0,.5089 ¢.ue70

d > Y

e tiiA—eu i lal——ooloss
"2.T06T -1.0524 e.1840

220,80 =5,1679  «0,575  1,4787 1.0V

240.0 -4,0372 «7.1501 2.3753 86,5408 4, 8283 -1.9971 0.2057
250,0 -2.8781 -8,0266 2.6749 8.9316 9.0S2a -1./664a V.2%24
200,0 -1,4899 -8,5090 2.8430 9,0905 3.4683 -1.8b21} 0.2002

r—————————340v0-——‘010053———-075¥14———~dc536l————8r3458————6756&0———-+vb560————0'+80%~

200.0 °  1.4380 -8, 3028 2,791S 8.9%08 5.585% -1,8229 90,2067
L 380,02, 8418 P 81T 2 8 B IS5 S0t IS A
300,0 53,9423 -7,0019 2.3219 84,5569 4,.5107 -].,48¢a v.1892

—— 00— d 2R =Sy B —— 1 01 B A VB — iy i S — 5105
320,0 S.1167  -4,3242 1,0628 56,9738 3,2179  -0.,8735 0.1342

e 33805, 0362 — 3, HAGE——— 0 8906 01 00—— 2, 2688 5 5354 — 4,096
340,0 14,4558 -1.8615 0,5512 4,849 1.5609 -0,22066 0,098%

354 3 52 3s 2113 . ; 2
360,60 3,2%592 ~0,0013 <0,0038 3.25%2 0,0108 0.1551 «0,0004
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o oiai 1S
ORIGINAL TRUE
OF PGOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOM

j) FOLL MIGLE = 30°
Agp * 249.91 ol Lpgr = 17837 m ALTITUDE = 490 i

MOMENT REFERENCE CENTER AT X, Y, Z =0, 0, 0 l
ALPHA A O G ) Ca Ca )
0,0 3.2569 -0,0013 -0,0037 3.2589 0.,0165 V15950 =h.,v0040
30,0 3,509 _ 0,766} «0.3152 __3.SSA9 a0 8154 4 34sl el 4diS
20,0  4,3478  1,6937 <-0,797¢  &.7235 <~6.9280  0.6532 =9.0714
e BlyB . _A.8659 28381 ol 8106 §,7951 -1 .6388 4 032 B 460 —
40,0 4,9869 4 ,0985 g 09599 o, 7175%0 -2, 4421 14015 0. 1b34
e - =500 B, 6686 5. 3028 w2 3189 1 6096 =Svlili—— ) 8086 advdidd—— .
60,0  3,9035  6.4067 =3.3569  8.2103 -3,Y571  2.2253  =0.2298
_ 20,0 27732 7.1693 a3 7786 B _SS63-. al SO0S8 2 4088 ~0_2359
80,0 1.414% 71.5163 =3 _95%6%2 N TLY) -4 _ 0031 2.95743 ey, 2341
-  _S0.0 0,001  1.5903 a8 0053 _8.9811 an Y394 2 bLLBS (6 4353
100.0  «1.3935  7,4416 3.9150  8.5162 =4.9368  2.5082  -0.2438
110.0 22,2236 _ 7,050 _=3,2018 8 4085 —aa . Zel6 _ 2_3918  =a 3555
120.0 -3 _R24S b.,2987 -3,2905 a,0610 -4,3218 2.1V17 -0.,235%4
e . 1300 4,586 . 5,2219 26995 ___1.4397  =3.6719 _ §_J0I}  ap <029
180.0  -8,8729  4,012] =2.0337  6.6198 <2.8775  1.2628  =0.1509

—_——150.0 ~-a.,2811% 2.194% o1 3762 S £950 =2 0AP0 0 .8026 =0 _10%9a

160,0 -4,34879 1.6935 -0,7953 a,7232 ~1.€n82 U.39%02 -0 ,ueY99

———— 1140 =3.8037 - - - b9
180.0 «3.2666 0.0012 «0,003] 3.2606 -0,015% -0.1538 00,0004

190.0 -3.S73%9 00,7753 _0.3126 3 6633 0 6248 o0.3%0A £.0296

00,0 -4 ,35b4 o], b942 0.,7919 §,7328 U,Y2Y98 eu.50354 Oulla

—_—llll - -d,9126 =2 8001 3AZA 0 5 2315 1 9113 Al ufal 0,131

220,0 *5,0041 -§,1044 2,0031 6,7908 2.3972 -1,85%0 0.1776

230.0 -8 4840 5,314S 2.1543 1.%5h S 1808 )i A3 02370 2
240,.0 -3.8577 60,3380 5.3114 d,1102 3.0678 -2.1947 U,2693%
250,0 -2,.73492 -1,0961 3.7%04 8,4603 4,44a/3 -2,8%4AR 0,221
26V ,0 -1 .a040 =T.4011 5.9¢2Y LI 1.1 a.1705 -2.9723 0.e927
10 40-—=0,0038 =], 5356 3,9596 - 8,5008 4,168 g, PBIT 4 gleb — — ———
280,0 1,.38¢29 «7.,4039 3,0879 8,4690 q,9409 -2,5419 Vv.2868
—— - 28050 23,6785 =6, 8887 - J4 6808 43818 4,738 d 30dF 9, 200N - —— —_——
300,0 3.7674 b 2009 3.2367 7.9401% 4,5167 -2,0/he Jl.eftl

e 3040 A,5388 =Syl UE - Gy T 387 3,08l TS g iR ——
320,0 4.8519 «3,9957 2.0298 65,5933 2.8872 -1,2534 0.1622

360,0 53,2589 -0,0013 -0,0037 3,2589 v.Vv1eS 0.15%0 -0,000a
N 108 — _— - m -




ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTW STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON PULLY ACCOMMIDATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLOM

k) ROLL ANGLE = 4Q°
Aggr = 249.91 ol Lygp * 17.837 ® ALTITUDE = 490 km

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0
. T
0,0 3.2549 -0.0013 =0.0037 33,2589 eL.0165 0.15%%0 *V.L004

20,0 A.1521  }.e613 _»o.9740

.- 40907 0788  9.7c86  -0.0728

S 21t
-2,u234 1.7h1y «0.1tbh

40.0 4,7394

«3.2746

80,0 1.3101 -5,98¢9 3.0/25 «0.26171

100,90 <1,2996  6,2205 W, TIS1  1.9061 -0.1346  3.0642 +0,.2075
£ 10,0 a2 8475 § emis . a sadn 7. 208 s R88r 2 a2 o
120,0 -3 _5428 55,2197 «3,9186 7.,819% -3 025%7 2.4994 (29817

1400  ~0.0091  F,396S  S2.47RT  6.2287  -2.5008  1.5625  <0.1915

= 1568 s, 4818 2 362z 16842 PEE TV T THEGRER PP L) o 9854 O3 256

160,0 -8,1198 1.4512 -0,9614 4.,4629 -1,104% v,.5032 -u, 0713

!‘0910 «0,0030 3.26800 -0,.015¢ »0.,1538 9.000a

3802 3.5683  0.36036——=0,8030 9. 0305

200,0 -4,13061 -1.,8540 0.9623 4,4792 v, 7831 -V, 17170 0.0ku9

2200  -4.6908  -3.4008 - 3,5207 6,334 1.9551 -1.76uS 0,243

E e amee Arais s A e i 3 3as

240,0 -3,5835 -5.2713 5.9573 7.3916 5.1880 -2.0c228 0.3188
2590,0 =2.5573 -5.9102 84,4701 71,8290 3.695% -2 ,9d08 0.,328n
60,0 -1.3001 -6,1909 q,679% 7.8582 5,9501 ~5,0b%4 U,3296

21040 =Ue0026 —abe2l28.. A A4 - I, 8583 — U ABIR =3,1037 0 8282 ..
200.0  1,2895 of.a7es Mgy Je8363 T .A,1353  <3,0533  0.3308
2908 2. 4808 82858 43834 3 cosa 3 9384 -2 aius o 3223

300,0 3.5230 -5,1874 3.8901 7.366% 3.637RA <2 ,449/n V.s1n0
<00 431962 3123 34923 6,198 3 13169 g idoe Ay

320,0 a.5786 -3,377% 2,4018 6,1878 2,4982 3,531} 0.1949

540,90 4,1156 -1,4ab9 0,995 4,457 1.69u7 “0,48959 VL U703
3500 1.8048 =0 bllh 4. .34819 3,4815 4.,9088 PYITEC IR TNETSF F

360,0 3,258 =0,0013 =0,0037 3.2589 ©,0165 0.1550 =0,00084
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ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VI - SPACE OPERATIONS CENTER SIXTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMOTATED,
DIFFUSE PARTICLE REFLECTION, PREE MOLECULAR PLOM

1) FOLL ANGLE = 50°
Mgy = 242.91 »l Logp = 17837 » ALTITUDE = 490 knm .

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ALPHA Cy c,. o CD G &:'l c,.
V.Y 3.206u7 -0, 0014 =-0,0u0482 3,2607 V.viDS VU, 19%3 v UG
— L0 - $,3d02 U SELL - al US30 ——3  IOAE e LPel Yyl b eyt - ——
20,0 34.9081 1.1925  «1,0817 64,2206 «0,0152 V.8506 =0.0702
— e — 300 8, 32T 1 A RAA el 0158 5 10— U+ 3R 33
a1,0 4,3377 2. 132¢  =2,1162 S.8186 =1,59524 1.9041 ~u.lbl8

¢V, 0 3.3063 a4,1434 -4,3470 6.843a el 128 2.,8024 -y ,2649
. 70,0 2,389 _ _A,6135 _~8,8122 . 1,0067 ~2.8690 — 3.1226 —~0,2648

.

- 500 3,992 — - B LA888 - a3 6105 6,30d0— ~cUSIE - ——daHEI oy — —m——

80,0 1.1787 4,.8044 -5, G137 T.ulda «3,Uub%Y 3.50e? -t .2620
e Q0,0 N 004} - — 4, BETS —aS S5 P A =518 — S BEN ey
100,0 -1,1776 4,8291 -5,1149 7T.1199 -3,2089 3.33e27 -0.2631

10,0 =2, 2580 A AR el lI2 £ 83383 U33T— 3 L4SA —p 2a5e

120,.0 -3, 1948 a,0102 -4,1952 6,016¢ -2 ,b158 .S -u,d9%2

—— 130,00 - =i 8103 - 3,3584 - al iiDl] — L 1380 =~ 8845 - il —efygdbob
180,90 -4,2170 2,001 22,6933 5.6598 =2,000686 1.6779 «0.2075

—— e —150,0 - A 2128} 0016 =} 8543 4,9607 o) 4846 — 41055 =0, 1243
1600 -5 _R446 1.,1778 -1.,0672 4,1512 =, Y310 u.9%04%6 “p.uten

1200, =3.3227 - U SHUS =0 B497. . 3,368 . U 4493 U 340l - —aydRLb —
180.0  =3,2600 0,0018  =0,0031 3,2600 <=0.U15  =0.19581 0.0004

— . 190,0_ =3.3386  a0.58}5 . 0.8888 . __3.4110 0 2058 oy 436k — 0. 0208

S TV U SESVEP'S 77 GRS W Ve YOS S0y VO'GI N V'O T SRS STV 7 SRS S LT ST V1Y

200,90 -3.8770 «1,1R36 1.07%5 4,189 U.9718 «0,38%7 0,00YA

2290.90 -4,2836 22,7023 22,7376 S.7a458 1.4861) -1 ,8R30 0.2239

—_— 230,00 23 0334 a3 a6} 3. 5571 5 3152 1L %A} 2. 3161 0.2900

2a0.,0 -3 2a2a  -a,ulel 4,2599 o.7143 2.4%318 =2, 82351 V.5854
250,0 -¢.%002  -u4,531% 4,176% 6.9621 2,819y  =3.}1418 Ua3202
260,0 =1,147%  -4,6898 4,930% b.8878 2.9988  =5.2413% t.3800

10,0 AU, Q0IA. — U 8140 D084 B, BBYS — 3, 1499 - eSS Se  Ussed - ————-
280,0 1.1508 -4,7169 4,9706 66,9358 3.1653 «3.¢593 0.3130
290,08 - ;2670 - ~4;3791- - 8,5868  6.7013— - 2;V988- 2 GNER 0PNt ———
300,0 3.1584 -3,9741 4,1484 b,943% c.01/1 e, bins b, 3001

B O B T S S T S I N O 1 e e

s2v,0 4,189 -2,6236 2.n374 5.5%93) 2.v0e%s ~1,b300 0v,225%
330,080 4,1612 - el 88k 18322 8,01)18- - -3 4A8T - =31 HR40 . e a0 ——
40,0 5.79%2 =1,1650 1.0%20 4, 0980 V.9390 NIRRT (L ulns

- 35040 - 3.,29%8 - =ysBi01- U439 3.3883 - v 4402 =oridbd - veeddd 0 -
360.0 3, 2607 -0,0014 ~0.004a2 3,2607 V,0169% 6,153 -y, ,v004a
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m—mcazaral WmAMW JN

ORIGINAL PAGE ic:
OF POOR ¢ v 7 ¢

TABLE VI - SPACE OPERATIONS CENTER SIXTM STAGE BUILDUP
AEROUYNAMIC CMARACTERISTICS BASED UPOR PULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR PLOM

) FOLL ANGLE = 60° '
Mgp = 249.91 nl Lygp = 17837 m ALTITUDE = 490 b

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, 0

ALPHA Ca O G % G Cn )
v,0 33,2572 «0,0015 «0,0042 3,2572 V. 0167 0.1548 «0,0008
t 7 09 - . 7! 0 - d ,_ )
20,07 3.5088 08997 - wy,1340
40,0 3.sa72 1.,9533 -2,7746 5,1193 -1.07350 1.9021 -0.1735

80,0 0,9807 3.2130 -4,7797 5.8287 -2,V3a2 3.1184 -0,3ub2
T ' ; - é - ™ ~r -
o 3 5 o 31675 Hh.at08 o
%}i : 3 5 > L oie PR - ;,;_“_ -

1200 =2.7652 2,7898 -4,0936 5,0606 -].9683 2.0074 -0,2135

160,0 «3,5404 00,8906 11,1090 3.8077 -0,730a 0.597% =-0.,0716

494 lle —=l,0299
; T0.59 01501 00000

PR

200,0 =3.,6230 -0.9037 1.1333 3.8947 V,a008 -0.8608 V. 0649

al 32153

_ ell8030. Pieral

240,0 -2,7923 -2,8159 4,1403 5.7207 1.0469 -2.,745% ¢.35075
250,0 -1,9453 -3,0817 4,5603 5,8244 1,89¢7 ~2.99174 0.2851

260,0 =-0.9t%4 -3,1268 84,5989 S.62060 1,584} -5.0376 0,35862
SN’} T WYV SN ST : TP ; P
’ 2000  0.9668 =3,1902 8,72% 27723 2.1528  =3,0998 0,301}
—— 380,01, 8603 AR A BEST 5 G058 U081 -2, Be3 02508

300,0 2.7066 -2,7280 4,00406 5.9379 1.9501 =2,6056 v.2320

34 3,304 2 3dda 503692 6. 256 Le59 . 35

LD
L4

320,0  3.5970  ~1,0898 3,8077 47903 1.49e3  -1.6004  0.2303
e S R A Lsad <
340,0 3.4794 -0,8788 1.0080 $,7a023 v.137¢ “0,57¢7 Veu?ol

360,0 3,2572 08,0015 e0.0042 3,2%172 0.,0167 0.1548 «0,0004
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ORIGINAL PAGE IS
OF POOR QUALITY
TABLE VII - SPACE OPERATIONS CENTER SEVENTN STAGE BUILDWP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
OIFFUSE PARTICLE MEFLECTION, FAEE MOLECULAR PLOW

a) FOLL AMGLE = -60°
Mgy = 249.91 nl Logy = 17.837 ALTITUDE = 49C Jm,

MOMENT REFERENCE CENTER AT X, ¥, 2 =0,0, 0

ALPHA (:A CN CY CD C. Cn C’.
(YT} AJNE & I XY ou 0613 L (YRR A.3189 (BT Y. P ), lubye “v.ut:]e
B S A et A s LSRRIV UL 11T Y TS I v e
P00 3.7457 0,923 : ’iolb" 4,00%% 0,237} =G.7380 C.,Vu9?
R V1 S M -V ¥ %MMM -
L SuKk=? A C.antYy 5.1550 =-1.1709  <f ak3n U liss
I e eaa it V2 PR U0 S S SRS MY S —te i veiidy

6V 0 2.985% R.9622 44,8252 &.OOOQ ol V079 o3.197¢2 0.1197 K
—————l ) RN i . ‘ > o — a3 kS8 44813

B o L.ty S48 ¢cu Neicher o, 234 -3, 3909 «3.1%¢ e3¢

!
'—-»- e i L SR T TR SR WYV S SIS S TV Y -y b ——
: 1000 “1.0332 3.36438 $,.0594 e, 1512 -2,444% -3.06%9 09,2297

S 023 A 2168 4. 63X0 4 4RBE uD _SeSh -4 sune 0o 3803

10,0 - .34 EOE T 4.%cce v, 031 ~2.24n4 ~3.c6097 voling
ke 2 TV T ¢ CY ISR NIV T i ~~~é-—w-——~-b.abhé-—-4l—'u-\b—--d-.lu+d g bo-iu
140,90 -$.,98up 2.,0032 22,8838 5.298) -1.,6090 -2.199% C.1184
—_—————d8 0 _al aSed -M%M-v-%%#uﬂ——m
Tnu 4 -3.5754 ot ln 1ol 49% $.,09049 v ltel =t 9ttdn [LVE.Y. .Y
——— . lit oy —-T3.¢3lo L U Mbbn. .y BUYM . .$_4143% ERERY-V-21 sy eadd FAETITIYY
180,40 =5.263a . «0,0009 0,003 3.2038 e V157 *0,15999 -0,0018
h_—ww_ww-*m —Dened 2 4867
FITRT -5 7t 1~ -t .5 4] =1.19ur L, tany delud Veleln -l U 2™
e S e SV L NP Y U WY ¥ PO B e o 20 SESR GV S S T R V'Y T
220,0 -3.3388 ~1.9465 =2,8007 5.12%9 1.1102 1.9153 =0,1849 .
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amimsciar maaw I

ORIGINAL PALE IS
OF POOR QUALITY

e

TABLE VII - SPACE OPERATIONS CENTER SEVENTH STAGE BUTLOUP
AERODYMAMIC CHAMCTERJ-TICS BASED UPON FULLY ACCONWODATED,
DIFFUSE PARTICLE AEFLECTION, PREE MOLECULAR PLOW

9) TOLL ANGLE = 0°
ALTITUDE = 490 b
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CRiGINAL FAGE IS

OF POOR QUALITY
TABLE VIT - SPACE OPEMATIONS CENTER SEVENTHM STME SutLDUP
QUMCTERISTICS BASED UPON PULLY ACCINIDMATED,

A} OLL ARGLE = 10°
Mgy = 20091 ol Logs = 17837 ® ALTITURE = 490 Im

NOMENT NEFERENCE CENTER AT X, Y, 2 =0, 0, 0

w g § & & & &

0.0 $.3160 “ye¥019 -0,00ue0 3.3160 0,033 b,1489

p— et . ot

‘e dpes  -1.0211  e.3201

20,0 ,518%
388 . — S B a2, 0690 $,4613 -
40,0 95.3406 4,9206 =-0,7902 7.2940 -3,u8b]1 v.b269

500 -—M“F-—-—-O-‘“l—*h““' e lied —0.17a8

0.0 a0 8.9186 =-5.0291  0.89°9
———ee . 18,8 _ 2,9%% L G385 o5 1353 _ _0.9991

(1 1,5573 9.3158 -1.5409 % .5680 -6,.1693 1.089¢
—e _M__WJ.MM - 1.4883
: 1000 -1.5452 W WYY 9,a818  -6.2026  1.02at
120,0 -h4,1490 7.6980 «].2904 a,8248 -5.35¢9 .bleH

e W—W—WM— YT |
T, - 100 S0 4,80 S8, F¥8T  7,2058 -3.4173  0.42%6
JSI.L_MW—-—M——M-_JJRI

160.0 ~4.a618 1.9812 -0.2818 6.8629 1,387} 0.u62a

17u.0 . ~3.5593 U A998 -u.1119 L _3.6549__ -u,b92a]  _ =id,0740

180,86 ~3,2640 «8,0004 0,8035 3.2640 -0,017¢ -0,1608

A . 1808  23.2038 _-0.8R%2 _ S.226s . 1.882¢  0.5068  =8.2393
200.0 -4,.5778 ~1.9856 0.3051 4, 98RK 1.1m880 -U,304]
WMA&M- B.2l8 . _2,1082 =6 5055 .
;g‘, , 220,80  -5,3980 =4,9337 9.7998 7.3569  3.1238  ~0.645%
z.____m__gs.nwx___x.m— B 2211 8.1531 0. 2980
260,0 ~a,17448 -1.711Y 1.2029 a_6962 5.v05% -y.9G88
250,40 -3.009¢ -8,73%%0 1.9800 99,3476 9. 1320 £ PRALY AN
260.0  ~1.5581  =9,255/ 1.5218 9,.5072 b.1069  ~1.u39%
———— 210,02 004 — a4 3N iy 3304 98333 6.2383 -a},u355. -
200.90 1.5471  =9,2132  1,5107 ?.0022 6.2682 =1.0280
—_——— 296,90 2.9651 — B b J,AL88- B 2312 - 5,%32R  ~0.9534
300.0 312711 =71,0370 1,288 88,7652 59,3956  ~u.852

e - 31040 — 849803 — aby Pt B0 B I D2%A - = 04ad
320,0 S.3789 =6.9393 0,792 7.3322 3,9387 -0.403)
_. 330.0 5.228% — B MBI 8,631 62890 2,8780- ~0,2678
3400 “,59%49 =1,992b6 0.2966 9.009% 1.9h08 ol B2
e e 350,00 . $,7238 - alo 84— U bdlO - — S 83A0—— Uy OV L4999
360.0 3.3160  -0,0015 -0.0006 3.3166 0.v033 0.1949

e -9 -

C

«0.00u12

P Ele -

«0.0540
=gl 166
cp 1)

N 1112 -

«0.109%
--a0.1018
-g.68en
20800601
«0.0775

— =8, 0842 .

~0,1008
=V, Julb
=0,0938
~ef 0814
-0,van2
=211
-$.0019
- —f.0232
v.0%07
- Aolilod
9.0909
— e.1089
v, 1094
(TP R{E 1,
4.,09006
ebad
0.0983
n.1043
v.1048
Y1000
00,0900
0n.0e73
Gavuty
teve sl
~y.0vle



ORIGIs: A- Favn 3 D ..
OF FOUE QUALITY

TABLE YII - SPACE OPERATIONS CENTER SEVENTHM STAGE SUILOWP
AETDOYNAMIC CMAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

1) ROLL ANGLE = 20°
Agr = 249.91 ul Lygp = V7-837 » ALTITUDE = 490 kn
MOMENT REFERENCE CENTERAT X, Y, Z = 0, O, 0

ALPHA Ca G S ‘o % Cn )

0.2082 <0.0278
S— ~ S 1 | P S S
so 0 3.215¢6 $.2533  «1,0330  6.2221 ~2.056A U.8c24  =0.u9ua

—— e ———

SU.0  0.931S  6.0709 -t?us 8.0782  “3.8722  1.4337  -e.159¢

Tu,0 ¢.9494 n,2135 ~2.754% 9,.]1306 -9, 5248 1.h013 “y,17067

90,0 e, 00% a.;gg; =2.9221 9.16% ~5,015¢0 1.9683 -, 1862

11,0 -2 ARoN 88,6893 2. Tuoh 68,9998 -9.2810 l.81lco ~U.loyn

leuel— =1 0220 1385 alydlod — i SI— =8 3838 — 445 S ey dSEd -
.~ 130,00 -4_810% S.%a01 -w T,8918  ~-8.2113 1.2722  «9,1394
—_—— 1800 aS5.2353 A 685 b . S8A3 2 4348 a3 3273 g 9446 a8 335 .. . _
10,9 -9 HRYA 5.1808% =l.Ullts 6,077 -2.30%7 T LT ] -y, P64
.__._____Ja&.n.__:ﬂ.AnJl____l.nsin___zg,§£ﬂn-._u,lsil___zl.JJknﬁ~ —Heldiy . _=p,uSS$8 .

170,06 =3.5092 ~ 0.0200 ~0,3860 3.041% <0. 0040 9.9087 <«0.6209

A 180,08 233631  onSMA) Q8831 3 2631 o8 8161 20,1597 _ as.seia .

196G ,u -6k ~G.6451 0,238 5.7n30 G, 88Y94 =U.3Vbn 0,u233

210,90 «5,1758 ~3,2226 148347 6,1734 2.8009% -0.80a8 0.09q0

o 7
i 2200 «5.3213  .aa7e0 oSV 7 2ema 2 Sami eSS aazer

230 n ~4,940f “n 792 2.0210 LD 5.991% A LIE (L T {1
PR v 43>l ~T.3c006v c.4503 .70t 2 4.6Vl -1.7515 . le 34
250,90 -¢.9503 - PYAUR c. 15713 Q.1a3n DSR4 -1, 9109 U.191h

260 =l 4l =3 adS0 L VMU e Bl BB el B e dBdl e
270,0 ~-0,0032 «3,6991 2,910 9.1729 5.8611 -1.99¢5 0.181¢
RN Lafh A B2 2R AN O 4ITR 5 BABA - -} B856. 06,1904
YU, i ColHr ] -8, ithY9n e ltule 8 . 9000 3,055 -1 .09t/ ialvln
A g i e Gy B S POU—— —ul b - —fyoBed i loe -
310,0 4,80905 «5.9878 1,9869 71,9550 e,5243 -1.3258 v, 1473
— - 300 5,222 A MM A BR0A . T 168 35003 - . BBBu .- A 1I8%
300 NP L PY-A R 1.03b¢ c.dlun 2,391 -u,bdv} v, U8
UL U 49428l SR8 U6 . U VUL Lo hUCE — ~yedBND - YeuHud
350,0 3.0916 -0,8%21 0,229 3,7881 0.6201 «0.01¢7 0.u23?7
—_— =il A 3 AIAR a0 ORLE . al N006 - .- B AK . 0,052 0,448 ~6_0012
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cR ?:sNN- PQ‘-‘“
OF POOR QUALITY

TABLE V11 -mmnusmmmsrnmm
AERODYNANIC CRAMCTERISTICS BASED UPON FULLY ACCOMMDDATED,
OIFRUSE PARTICLE AEFLECTION, FAEE MDLECWLAR FLOM

3} foLL MNRLE = 30°
Mgp = 2099187 Lo <1787 m  ALTITUIE o 4%0 b

NOMENT REFERENCE CENTER AT X, Y, 2 = 0, Q, O
ALPHA

c'l cl
———— s — %“’WMR~
- 8.3919 2.0279
— L6893 . g _oas50
G0 2,026 9105 =].,894% S.97%) ~}.014% l.ltian N, )vas
—— MMM_ "‘-m——--ﬂd.m&___ s 177 VTV TN

0.0 47685 S.ete g2, T.US81  ~3.8263 1,9086 <0.1979

e, 0 2,844 1,.32u9 w3.87a8 8,149 ~q_,1%p) d.orty L PY-r P
M% 23,4342 ¢ T9ya . —sbo2li2
9%.0 0.0623 ,lm vC.IQO! 8,510 -S,2802 2.83r13 =-0.21¢26

————— 1008 ) A32) e — 232133 _ ey 2203
LIV 6 2,797 T.21ay ~3,43130 0,0)0h -5.,v401 .50t -G 359

_ Mﬂ.ﬁ:\:—w.- =4, AS . 2 28us ~U.2l3s

130,80 -~a6a03  s,3072" -n,gln THIW L 36221 1 s2te  -q.1see
, —_— G 9 — L3239 0,135

1%u 4 -4,9201% - .33 1Y -i.8180 d. k586 *2.,133¢ U090« U LY07

———— 1l -4, 3)0q M.Mluw Lo d¥nl  =u 4215

170,86 -3.a810  o,750e #3083 3,888 -0.5523 0.0686 «0,.0z87

MMWM% =8.1%99_ _ed. 5014 .

19¢,6 ~3.6112 0,779t v,3287 s.7220 V. 4784 -U.5818 v.ueel

-8.9733 S,'l.ﬁ =1,1292 G.1151
e 6. 1522

2300 -4,77a7 -35.4433% 2.nary 1.1719 3,409 -, Uun] v, 211N

can i -3.97/2 -6,%65¢ 3.a2ls 8.351e “.293¢ ~C.4Vuo Veculy
230 ¢ =¢. R0 ~1.3n12 3.809% 14,1204 4,0243 “2,0%61 0.2%%6
—_— = ¢ i R USBR_ .. w2 S5y - delles

270,80 -0.0003  -7.7520 4,109  §.166; 3.2702  -2.8212 o0.252%

—— - 20,8 L 4208 a1 5358 4 sesq Se8T92 . S 2280 o 733a 0,2h63%
29,0 €.TI%4 <l 171y 3,791 ~. 90061 S.toee) “d.nrfs Celrun

—e . SBU_G S . 9lia Al il 33153 -Beddd—— w,2448 By IS VINY P L¥YY
310.0 0.6999  .5.3643 . 32““ 1_e587 $.9093 o) 9157 J.19008

B ) 80 LT § 'S G,143%n

830,40 1,979 e BRI, l.4s82 S.ve1 8 €elOeh  u w50y Yerrben
L PTITIN doilee PO EITH ——llg 8L 32— . U, oS59. .. BEETKYY gy M4 Heubdu
359.0 3.6385 <q,765% $.331 3.7301 0.%19  <0,0940a toulls

—_— mewn_ 4.8032 0.1852 . .q,0612
121

——n e —— ———— e e e n o ——
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ORIGINAL PAGE !5
OF POOR QUALITY

TABLE VII - SPACE OPERATIONS CENTER SEVENTM STAGE BUILDUP
AERODYNANIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOM

k) POLL ANGLE = 40°
Aogp = 249.91 ol Legr = 17-837 m ALTITUDE = 490 im

MOMENT REFERENCE CENTER AT X, ¥, 2= 0,,0, 0
ALPHA G S G Cp Ca Cy ¢,

TR SN U T VRSPV TS SR SY VT S S TY 1 S ¥ PR SV T SRS Sp——————
10,0 3.5080  0,8928 <0,3986 3,593 . ~0,3911  0.407¢ <~0.0282
PYNIPUISPEPT VPRI SPTTY SR ¥ 7 W W PPV SV 71 T SEPEE T 7Y S WYV S .
0,0 4, 69108 2,490 -1,7392 S.5%607 -1,4503 1.208° LY B Y -YU
50,0  4.4593  &5849S -iigns 7.2123 T =2.8250  2,3571  «0.2169
70,0 2.6RT3 6.1741 -4,7161 t£,2119 -4, 0906 3.2793% =u_2346

90.0 0,.005% 6,59195F -4,9%8 8,1982 -8,8659 3.85%3 -0,2513
110 .4 -2 .6044 b ubBUY -4 6376 & UAZA -4 .32U0¢ S.euye -t 26499
—_— bl eI — DSl el LAY Il iy lad =i ——————— -
130,.¢ -4,3511 §,8500 -3,3177 7.0a17_ -=3,.3153 2.2570 «0.2399

1500 -8, 6220 2.41606 -1, 7069 5.,47715% -l.bacu 1. 0869 e, 1138
——— leu 4 =4 0852 Loii392— mU 9939 4 A0S =l lld— U 2UBS  —af iU - s ——— -
: 170,06 <3.3856  0.0655 ~8,347¢ 3,4099:. - =0,.5076 0.1179  <0.0282

tev,0 -s.alo? ~U.eb85e 00,4040 5,9996 U, 38490 -0,4cl? v.0243%

210,0 =4,669% -Z.Q’l‘ 1.743¢ 5.53% - 1.4318 =-1.3201% 0.1306

e

23u,0 -4 35592 -4, 5419 d.,avel 71,2064 2.05b¢ w2 U431 G.2usl
P U] -4.71uv8 ~S5.4/°k1 q4,116h 1.,14d453 3.91726 -2 HYUAQ Uel DS
2s50,u -2,635% -0,0hY}) 4,06227 o k17 S.90Y9¢ -3.clice Ug Styn

200,0 =1.34L9 __=6,3tnl. . 4 B4ln o luald  4.€3¢H =s.3414 . y,3u9s S
270,0 00,0012 -6,.4999 4,9600 8,10678 84,4774 =-3.4630 0,3060

. . 28,0 . 13,3338 =6 35JA _ A SIS A VA3 4 A5t <3.3433 . _0.3087
2en .0 .Y -9.9419% 4,4975 7.6636 4,é194 -3.inuy Vve3ury
Suu0 s 043l =S Uleu — N Ul L U8y S 9814 e su53 U Q838 . . . o
310.0 4.8026 -4,4919 3.3653 7.1229 3,35909 -2,3378 0.,2363

—_  30.0 . 4.7858 a3 5451 2 S&J7 4 A6Ll) 2.0842 ). 7638 . 0.3680 - . - ...
$30,0 4. pube -2.u4%2% 1.731 5.51355 1,831% ~l.11ne J.tlia
340,08 4.24l1% zleddint —— U YUAn 4 boU6  l,.l3nh wu.ohis .y uty
35¢0.0 3,.5368 -0,6958 0,40084 3. 0212 0.5049 «0.139) 0.0212

— . . 360,00 - _3.3148 a0 0013 =0.0000. . 3 3188 0.0032 . 0.1453. . _=0.0012
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ORICNAL FA7E 3
- OF POOR o ow.c ¥
TABLE VII - SPACE OPEMTIONS CENTER SEVENTM STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
OIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

2 1) ROLL ANGLE = 50°
Aogp = 299 » Lpgp = 17.837 0 ALTITUDE = 490 in

WOMENT REFERENCE CENTER AT X, ¥, 2 « 0, 0, 0
ALPHA Ca G % Cp Ca Cn G
byl - o

90,8557 -0,0247
o -m8.0308  _
30,0 4,.q453 1.9836 -1.9637 S,.23086 -l1.1a39 1,49% clgleh
—- Wl s il ——n.buayg-kbm-—-&.uwn sy didd - ———-

. 50,0 . 4.181% AeeY Siytnee Q.my;‘z%a <2513 - 2.6623  -0,2231

—_ » e ' s28 . __ . _
76,0 2.aT74k 4, h3547 eh,17¢29 71,4902 -3, 2ltun S.b8/ 4 “l.lcln

ST ST S F7PC SO O S RV Y SeubYe 3 BLeY  mugaddB o
SLAR . MSBET  F.5198% o3.6038  3.9389 =0.2570

3. : NIV 1 ¥ W
1.t =2,.3831 4,6797  <4,97% 7.2228  =3,3957 3.9683  ev.cubd

NLT T WP PSR FIPT IR S0 ¥ Y SRV S

2.5443

-0.2581

150,0 -4.,a113 1.965¢ -].,9484 $.19%4 e].,9%0% 1.eY947 -t,]1215
~lebldl]l . =y ulab. .

;;;:— ) ‘1°."‘ et j"”s‘ Vo1612 0,027}

19v,0 -3.37u9 -U,H8en V4605 3,44903 ve.21147 -U,4%%00 t.uds’
-l —UgBUI - - .

210,90 %};,%n 5.2029 'fl.lou,_, -].4930 0.1420
S S.BESA i} 7385 o2 1380 04916 .. _._ . ___
250 ,u LIS P, =3.9611 5,743 0.6101 2.25%¢h - l1lin v.evid
40,6  =3,40b¢  -4,2065) 4,4933 17,0374 ColTeh  =5.2395 YecHSe
50,0 -l.alle -4,72u0 Y,t2by 7,295} 1. 1850n =5.5074 Y. e00Y

_—M—*MG——%N——W%&“%W-——WMW e

210.0 v.0035  <~S5,027T1 95,3659  1,3419 3,9038  +3.7994 v.299¢
——_M--—Hnw——-ﬁam—%aen———knses ~ =3,6464%. ¢.291&
A1 2.295%% -4, 53¢7 4,788 6,9099 $.,°433 -5.%iAr Goelii
—————— A S RN el i gl — —a A — =St - wdove -
310,0 84,0092 =3,48893 3.b6346 60,8279 e.l1v2 25099 0,241
o 32040 A, 3880 a3 3832 23,8172 — B, 88073 25 HAS - — =10 1041
330,0 94,3967 -1.,49671 1.949]1 S,.1n4l 1.9941 -] 30934 [T T 5
—_————— Sl Sy 8] Al iid Ll tEEY—— Ui O - Ay YEE S —abyably bobous
350,0 3.q20) =0,5909 €, 8870 3.,500) 0.4288 «0.,1773 G.G1e7
e =Ry 0 — B BRHR  al (LS AR — B R HRA— D U0EP . B AR~ 0u|?
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aats inl PAGE IS
OF POOR QUALITY

TABLE VII - SPACE OPERATIONS CENTER SEVENTH STAGE BUILDUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

2 m) ROLL ANGLE = 60°
AREF = 249 .91 m L!F «17.837m ALTITUDE = 490 im

MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0, O

ALPHA CA cl CY cIl cl cn °z
]

16,0 -

20,0 =

30,0 4,0024 1.4923 -1,9969 4,6939 -u,8026 l1.u4b28 -U,1191
- ‘ v T
%% 2.7000  ~0,2050
<5 xv . 252 S8_22%7

70,0 ¢.1393 3.3495 -9,.0025 6.429%2 -2,3011 3.btU9 0,162

F YV T “ 25"

3.9258

1100 -2.0718 3.2674 -4,9163 6.24067 -c 4299 J.0u499 el 1097
1200 _-2.9341 2.9 3 N3 3,1696 =g 822 .
1300 <3.5712 @3 ’ W 2.5%2  +9,2253

150,0 -3.9032 1.,43863 -} .9828 q4,0%04 ). 2079 1.33u4 .l
—=U,ubbu

-
-0,0298 .
. 20,0020 e
1900 =-5.30A9 - 4797 0.91599 33,3718 y.2468 ey, 4971 U.veace
- 20U.0 =3.p696 =0 g“;g lelodl _3,9453 7“.33“5 zu 491494 0.u2lg o
é;- 216,06  -s,0158 , ‘j;i 2.‘195 3§1159 ‘t.!l!.‘ *1456453 0.1304 i
E. 220.0 - [ . S38816 - 1.2186  =2.1888 0.111e T
230,0  =3.6212 =2.92%6 5.7207 5.7633 1.97¢Y =2, luE2 V.2us?
240,40 -Z.9833 ~2.97351 44,4420 h,1198 1.9992 -35.,276¢ Vel dts
250, v -2.0660 -3.,c420 4,867 66,1913 .1y -5,51 384 e2%bb
- - —u 3398 .
: 270.0  0,007T1  =3,a4067 'txaq 6.1325  2.9292  -3.7299  0,3743
—_— _aan.c—_tvuu_-s.uaz__m S 303} 2 AYBY- . = 5911 -.0,2274 —
290 ,u 1.9603% -3.113n 4,645t 5,91%¢ 2.21he -S.r9se Dee8ut

SR V'V SRR+ 1V WS VO SRS 7% DUNNGNS s 3 CUMD SV CUMP S 1T VR S VPO S —
' 310.0 3,5646 2,088 6353 g;}osoi 1.9877  «2.6518 0.2210

— 338 0 13 —=3 R43%s 09,2138
33,0 4.9417 -1.43% 1.9684 4,6299 1.214° ol 8204 0. 1e4 !
fal 0 LN Ny P3N QILQ au,liLy Lebo0l C e e

3,4381 0,3618 =0.2223 0.0181
——0, 0034 5,3447 . =0, 0043

350,0 3,.3692 -e.ao
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QR‘\: - S s "J’

OF POOR QUALITY
TABLE VIIT - SPACE OPEMATIONS CENTER EMGHTN STAGE BUILOUP
AERDDYNAMI

C ONAMCTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

. a) FOLL ANGLE = -60°
Mg = 249.91 » Lpgp = V7.037 m ALTITUOE = 490 bn

MOMENT REFERENCE CENTER AT X, ¥, 20,0, 0 — .

ALPHA ) G S Co % G G

0,0 S.629% Vl.lllub b S 3, c299 - e8e Uglhed - LY
T 1Y ST — - g g S B e TraWS
20.0  4.2988 .n ”° 308771 8,023FF ~1.950%  ey.9u36  ~0.13¢7

—— 30— 4 aARS — 4 =3 o A B R e 16 pD - -
49,0 4.4607 2.1%24 s.2a¢2 95.9310 ~-1.,00%90 -¢ .4ty -t 199

—— e - G et S - ek
" 60,0 3.2674 5.51" ik «-ra 8294 =3.5%39 «,,0239
——— 08 2,385 B TR s HFF O

84U, G lal3un S.0182 9.9 1 r,l2ub 0449 LS R -l

ok Tidr— —esvoey wu;evie

f,t 823

Byl — Gatvhy o A SRR —— DN e S e P et e~ T -

100,0 * =1.099¢ 3.50306 2,3932 e.SLFF  -2.5196° - 3,9603 v.0859
e e 130505t PO — 3 K0 3

1200 ey, 30/l 3.24%01 4,934 o.l957 L liYn 8 loegen -{ .u'q

T ¥ L R R R g T = kxR B L e et T B
s+ 180,0  -a.5833 2,231 ¥B.3257  6,0823  -1.3630  =2.5265  =0,2080
——— o 45050 =l RN — 4TSNS B RN NEBBAI e RO -~ F AT e iena
160,0  —a_(321 ST 1. sudae 4,39U3 =1 4SIF aj.eNen =g ulua

—— e s -l - mdgon b - Ve g Ayl — mu e e el - eesb S

180,00 ~3,6585 e.uos 09,0054 3.0545 J.3427 «3,1999 =0,0029
— e - AR - - Mu_—_du,mu- . B 7V VRN Y OV RS W YU VU S Y
200,0 -4, 27h49 -1.,utl? ~1,.3%0350 4,590 U.¥90 Ut t 1Y LeltaM
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Iﬂu:b“__-w:JXUE’ﬁ"‘i.huu}_'__]:xﬂagﬂ_ 75:4::} -e.e«ux_“'-v.xxsn -t 4u=21

TR0 - R8T ColtMG It S.42 400 -1.21%5 PSP AT -t udt S

170,0 «4,0%4% ¥.9464 0.6u20 64,1378  <(,5372 <v,1482 =0,ues9

130,00 -3,6%92 0,00i51 0.0743 53,6592 0,38¢29 >0,1603% =0.003%06

196,06 ea 172 =t,49%%k 0.Cawt a_ 1412 4 .90%9 oy.fdla G179
A LR LY 2 1101 Ua 04y S,2147 1oakul -t lula veth 8t}
210,0  =5,4285  =3,5€7°%  y,.0li  6.4818  2.4070 <0,1248  6.0538
220,646 <=5.50°4% -5.128¢  =u.002B 71.5306 3.5984 ~0,07-01 0,06002
28,1 = 1avl en.uR&3 =0, 3nS  R_ad6h | G,3031  =n.umo4 Y
Pal cw,2li2 -1 ,97¢4 -, EIYE A R P ~t a8 o uEAnY
S =y, n2l1 ~4,r A8 LT B L, s 1, Y307 agitny dite 41
Pt 0 “).Sna? -3, 1 1 LXUPRUER I | R T T ) el dft -ttty - gl
270,60 -u.00la  =9,6792  =0,0050  9,6792  ©.4765  0,0020  -0,0201
R0, 0 1,59499 -3,3%00 - 04 9.524¢C 6,3863 v,0buia ~U L U0y
EE TN FLGT 8% PRI ERY VBTN E ".‘\h‘,h.__ .'._,-'»,74'7 -.,‘.15'7” ‘.'_'..{;r- S
sen o RIS T el ,n3an L T T P Surlita S.+11e Ceidng U Al
0.0 5,0581 =6,5Rp3  =0,0033  €,290S  4.3964  wu,0%hm  L.6S528
32u.v 5.4506 =5,0617 -0, 006b 1,413 3,48080 V.uh63 L, 09V

T50.0 9,%d61  =8.5800 =U.leSe nLases  cLAr4d GLinle Giisen
e i 4,112 g 1M L IUPNT R ) .82 | Y e ] veli'™s e tor

1%50.0 &,.0158 =U,9897  =Q,utsY EYA; 0,498 L ia5s ul021%

30,0 $.6lb6 0,6004 00,0027 S.0268 -, <98 Vel91Y b HILY

ORIGINAL PAt® -
OF POOR GuAilii

TABLE VIII - SPACE OPERATIONS CENTER EIGHTH STAGE BUILOUP
AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECULAR FLOW

g) ROLL ANGLE = 0°
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2
AﬂEF = 24991 o
MOMENT REFERENCE CENTER AT X, ¥, 2 =0, 0,0

ORIGINAL PAZE 13
OF POOR QUAL™ ™
TABLE VITI - SPACE OPEMTIONS CENTER ETGNTM STAGE SUILDUP

AERODYNANIC CMARMACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFFUSE PARTICLE MEFLECTION, FAEE MOLECULAR PLOM

A) FOLL ANGLE = 10°

LREF =17.837

MLTITUDE = 490 Im

ALPHA Ca Gy S % Cu Ca Ce
(DY) 1. 6260 v 0004 g 0ue? 3. 620t -y ,29¢R W51y - LN
T10,0 0 3.9773 09,9337 0,130  4.0808 -0.8%45  (.23¢u  -u.0169
20,0 2.8419 . uTTe =0,3130 5.2682 e].2288 0.3824 -0,0329
o TTR0Lu S.eAc4 s.54ak <0.599%  6.5a74  =e.a0ue Vo lOBE =0 0419
Qo Y.61lba Y9.11%4 U, b330 71,6300 3, 4949 U037y - 99
T T T 86,00 5,190 60,6239 =1,0926 8,8809  -4.868%  u.B8092  -0.0640
50,0 a_.3a472 7.973a -1,3264 9.1732 3,503 0.9398 «0,0595
T T e s deie T e.Yh9es <l.buel  Y.0066  <b.viia 1.L46E  =~u, 0ank
LAUALL .elam Y.5%1¢ua -1,9v%4%¢ 9. 717117 -ty, $794 1.092n -t 0350
T 7T 7T790.0 0 u.p0eR  v,5802  <1.5987 9,672 =6.40¢2  1.0909 <0,011/
160 0 -1.5434 9,3992 «1,96%4 99,6600 -b,5623 1,0639 -0,.035%6
TTTTTTT O TYhee T =3 a0k L TRaS  =1.3%6% Y. 3#c4  =S.Inta U9 st ey Uity
120,40 -4 ,.P2an% I chen -l 2798 86,9750 -9,36b0] w a1y Q@ Ut
- 130.0 =5 167  6.5368  =1,00680 8.3623  -4.4539  u.6709 =0.0627
1400 «5,4703 55,0023 00,8047 7.0408 -$,.3645 v,4081 oy, 0627
TTTUTTTTTHSGL0 S35 5.459n 0.93/7  b_3849  <g2.cscu w.elue =G.Calv
160 ,u -4 . h1on oSy -t 306 S.e3lt =1.im91 (OO F ¥4 U, 0e5Y
170,0 -3.9371 °  0.9169 <=0,123¢  &£,6377 <0.3811 -0.057S <=0.016%
18G,0 -~3,6542 b, 0012 00,0084 3.6542 v.3al10 -0.1060% -0.0036
1900 —4.n937  =(.9663 V.1427 W 197¢ U.0932  -y.eduv vellum
PLTU -l upda CN (LT A Ve SSUn S, 352% s AT ) -t ,5092 v L2t
T210.0  <5.8760  -3.5296  0.5658  6.5294 2.9778  -0.5329 0.08b3
2en. ¢ -9.6121 *5,1157 0.8353 7.6307 3.8706 ~u.6780 0.056¢
FXYONT 25. 1940 me.02eS 10984 F.LTya 4,4n66  -u.kSe] ETSY
29U 0 -, 3211 -l.91 7Y 1.316% LS KL S.3118 cU.99ck G.65Re
cHU L -3.1°1% -t 9Tny 1504w S.ecuR [T b3 BT, T LT
chU O -l .R101Y LRI ¥ 1.59773% LA NA] .o1td aloiirdn Uoudl™
T T 721007 -u.0020 =9,5212  1.5840  9.6515  6,5808  =1.0798  G.u351
280.0 1.5868 -9.,3751 1.554% Y.6339 66,3732 -], 0085 V.05%50
) P;;;b s.J;fhv -h.?(rs 1,da4% Q,ijch.‘w;u;:: ;L;wl7;—;V h.b:;; h
LYl Vb, oneS -1, 158 l.¢/7bu [PRTR S | 33197 CXTTS X 1) [ R
B 310.0  S.1ae06  =b.54l  1.0813  8,4069  4,9231 -0.69¢1 06,0578
320,40 cehPLH =-5.1°222 v, 8404 71.6427 3.4717 ~u.%119 0.0409
iy P v A
3400 4,AF7un LI N (TS P S, {.91hY EXT (AL A gy
550,0 4.000R  <0.9389  0.1301  4,1281 0,425  uv.t918  v.0198
360,0 5.6P°6h v, 0004 -y, 0027 3.02nb «0,c928 V.1919 =0.00605
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Agr = 249.91 o
ALPHA Cy
U RPN ST |
1e.0 3.972¢
29,0 1,04971%
0t ‘-.hnr‘-l'-
LI AL
50,6 S.2163
a) U Q,_3977
Ty o LS LR L]
LRI INY L s
“0,0 .l
100,0 -1,5517
1110 e wees
[P ] LA N A )
150,0 -3,0641
1av, 0 S, 470k
1S90 10 =natns
N B L AN
176,46 -3.9%1"7
120, v -5.653%
el mnnieid
sud i - abe?
210,00 ->.a920
220,0 ~9,6 309
St enPalT
gatl -, UG
2 s 4,10 50
P, -1 "y
2ro, 0 -u.nuei
fA0 1 1.949%
AL EPTL VAR
L EL | ot
510 0 5. 0560
£20.0 9.9220
LR TTPeY VoS Ang
Caolig ! a9t
§80 v 5.,9421
L YU ] S.0221

ORIGINAL PA%E

B

OF POOK "

TABLE VIII - SPACE OPEMATIONS CENTER EIGNTM STAGE BUILDUP

AERODYNAMIC CHARACTERISTICS BASED UPON FULLY ACCOMMODATED,
DIFRUSE PARTICLE REFLECTION, FREE MOLECULAR FLOK

1) WOLL ARGLE = 20°
ALTITUDE = 490 im

HEF'-IIJB7I
MOMENT REFERENCE CENTER AT X, ¥, 20,0, 0

D"

[ I Y B}
b.i“ou
€ .u33s

4,940

6,3%0

0,17lu

4,7756

3,334

1 g

v, 879/

0,00}10u
Y
]l wnr &
-3,3i74
-4,8991
UV
-t 0t &
RO THL
"Ll A
8, 9nln
-8,
—reeiie
-7, 4 &
-0, 1019
-§4.e73)
=d3.ul1»
LN
-U;Q"Sh

LebtiuS

EP YN

“

-t.0u27
Te0.2a%0
-C.,6513
<1
-l.hd34
-2.1861

-2,6081

<l.%uce
-3, 07ax:
=3.0%m.
-2 965
PYIPTELY
-l it~
Te2,0657
=1,5%ab
Sl.e 1S
N
-y .2380
C,008¢
Tw.evana
ot ar
1.19%9
1.0377
NPT
P STLL
PR
4,084 2
—S;baoéb
e.wlag
PRy
.50l
2.0803
1.,0066
1.1721¢

[P 2 PARY
G,24h/
oh,0ue7

%

G

c.

¢

n 3
3.n72%1 -t Yt valh P MY PR
" Ta.eT2¢ <u.B801  0.3113  ep.eelt -
S.823a -1.,0748 v.5737 -y uligs
T e
LY Vol ) -3, 4904 1ec 357 EYIR Y9
T6,4928 ~a.3608  1.5435  -0.0%7
9,.8204 -3.2080 1.81172 ~6,u8d9
G.5368 <N, losT Voria et oare
LT YV -n U3 Ca bt -1 1.3
Y. 4887  eo.u%3¢ 2.CTév  =0.03¢7
Y.56898 b, 9553 ulng -0.,u7352
Tacaen SNLolut d.enss Sl caes
T A A ~a.tlc i for o -t o
0.2828  <&,1%c!  1.30cy  =(_u4dS
1,42a8 «-3,2554 letide -G.uas?
TeLwsel < iU aleses  sdluses T
Y lnauy LTS YA B Wer V¢ EXTPE Y]
A, UeYA  ~y, 3150 U.ulse  eQ.u05M T
3.,6533 v,3820 -0.1%97 -0 ,00355
_.;:61-44 u."'uh;—“ -0,93%% -;,.::1,—' B
S 9 [ S -ty NN L RN
6.m320  2.as08  -u.su¥2  ¢.0524
1.6324 3.4162 =1.2%3 G, 0acq
TalteSe | Ll d4sne -1.9at (AP AN
PR A AP claeten ATV

“ et
4ot N
~,ah%S |
“.54%9
w ete?
r,e flu
d.(lés‘
7.090y
r.“.n-l-nr )
S, swel
ﬂ.uﬁei

3.0251
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A
Yo luvs

TICE
3,5%292
l;h.('-,..,‘
YAl
0.3984

-1) &9k

=t Yo Ny
- gt 41t
-e.(“sni
-d i fin
P QPR
-lel i
-l.leC
=l.0r31
-1.-,1-‘-'1
-t g LN
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9.G110
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ORIGINAL PAGE IS
OF POOR QUALITY

TABLE VIIT - SPACE OPEMATIONS CENTER ETGNTN STASE BUILOUP
AETODTMANIC CIAMACTERISTTCS BASED UPOR PULLY ACCNMTIDATED,
DIFFUSE PARTICLE MEPLECTION, FREE MOLECWLAR PLOW

J) POLL ANGLE = 30°

Ao = 249.91 ul
NOMENT REFERENCE CENTER AT X, Y, Z = O, O, 0

Lper * 17.837 m

ALTITUDE = 490 m

w6 & & & & g g

(LY 4.nl8S v.00ue U, 043¢ 3.629S -y Y99 V,102e -} 0ULYS
T 7T 18,0 3.0907  0.8386 <0.3628  4,.0876. <-0.08%8  0.392°  0.0119
26,0 4,.895S 1.8519 «0,909% 5.3083 =1.,5078 0.7711 0,0102
T T RaLw T T nleSia $.109% =1.S920 6.4768 <=2.3803 1.2261 'RTIZ
qu u 9,4989 a,4410 -2, 32349 1,4518 -3,1%3%) 1. 6908 -C o002
T 50,0 5.1689  S.8103 <3,.0816  8.3573 -a.9866  2.1896 <0.0084
60.0  4.2790  6.9138 =3,6905  8.9228 <-4.7201  2.5642 <0.0148
Ta.o s.0210  1.6919  =4.1200  9.cPnl  -9.209%  ¢.n307  <v.uvioe
LYY 1.935% 8 ,ubY4 -4, 894> Y.clvl -9 ,444a1 S, uLGeh “y 0199
T T 78006 Tu.0102 s 1417 -4 .3738  9.2377  =5.5750  3.0305  -6.016l
100,0 -1,4954 77,9158 -&_2399 99,0983 «5.8412 2.9328 -8.0632
Y1u.0  —c.una?  T1.%134  ~a.0lao G. 0082  =5.150R 2.148¢  =0.0h90
| XU w1008 0. 6944 -5,.9060] a_tl0a ~4,371r} 2.,42u8 i 0Su2
T T 130,00  -a.9257  5.5579  <2.9370  7.9782 ~3.719 1.977¢ -0.0296
18¢,0 -5.3619 4,3226 -2,2888 7.2308 -2.8937 1.91v} 0.6024
1500 =9.272%  s.clus <1.5°14 6.249T  =1.973R U.9EY2 —a,uued
160 b -4 n4a3 1,749 -l AT S uHr s -1, ue2? v alc? -u.ul16
T 170,06 -35.8712 - 0.8105 =~0,3437 3,981 -0.2562 0.1057 0.0u8S
180,90 -3,6548% 0.0005 v, 0054 3.654% 9.3a427 -0,1599 -9,0029
196 v -3:°ﬂvﬁ -0,al61 7 v, 3nce 4, ean v.05¢2% -y dl 3 ey Ltng
[ ALILNT] 4,153 -1.%30Y O 90un S.09/n 1.4735% -y, Y4y G uvak
T 210,0  -3.3754  -3.0695  1,5746  6,3780  2.2689 <-1.2650  oO.ui27
220,90 «5.5808 -4,8895 2.3616 7.5330 53,2167 -1,75%08 0,0008
FEUIRT ~5.1h 82 -9 8056 S ubnla a.shed G_uTbS =@ o4t voheal
eau h CE VLY ] -h N0 s5.007Y ot 0YA 4./nle -2 ,blu 4 doual
250, s, 01f6k -1.67191 4,12 “.claS Y.206¢5 -2.9un] o %Sk
cau i =1 .95206 -1 k4 u G, 2ben CoiniA V.4lie -2 Y19 (LR X 723
270.0  -~u.0001  -8.0915  4.3392  9_1770  S.9554 <-3.0196  0,0647
280,.0 1.,4771% -7.8309 4,.1704 38,9916 9,5945 -2 ,0800 0.1303

I T T S V'S SR S F IR Sy Avmel L 281T Zo.195G  w.uSon N
LY I PR NIYA ] ~u.bll4 4,955y roonul 4 0Nn) -l 4lce [

T T 316.9 w.9m30 -S5.6274  2,979r 8.0T7TS  3.9076  <2.6669  ¢,0315 )
32v,0 5.3142 «4,5103 2.254¢8 7.1949 2. 9849 -1.93v4 0. 0182

- TR0 54008 =3.0a84 1.5048 o.81nd c.udny <l.udBs =h.eeds B
3a0 u LI YN 1,102 [ B a7} S,ened (IR AT ol MY/ ey.ull]
T T T 35000 T 4,027 <0.8392  0.3687  4.1217  0.2859  -u.1P3¢  <0.0146
360,0 3.6¢499 0.6006 =0, 0030 3.5298 -u,.29¢29 Ua.lde¢2 =4, u0S

134




ORIGINAL PACE 15’
OF POOR QUALITY

TABLE VIII - SPACE OPEMATIONS CENTER EIGNTA STAGE BUILDUP
AERODYNAMIC CHAMACTERTSTICS

SASED UPOR FULLY ACCONMDDATED,
DIFFUSE PARTICLE AEFLECTION, FREE MOLECIRAR PLOM

k) FOLL AWGLE = &0°

it A

L

Agp = 2099107 Lo =17.837@  ALTITIRE = 430 In
MOMENT REFERENCE CENYER AT X, ¥, 20,0, 0
ALPHA G S % % Ca Co ¢
t_u 3.0PYS V. 0006 =0 6U30 5.6295  ~0.29¢9 Uolbel v tulh
10,0 3.9731 06,7531  =8.8618 A0 _ -0 8468 0. 4b54 vy, 0282
20,0 4.6970  1.6011  =1,1178 Y 0343381 e 9116 ©,0292
T i ..ﬁ—;.;v-- 5?16—21_—_;““1.5 -], 9264 -l.?900 t.atsa Uoren™
KU S, €341 3, !:!ll -2, 8803 -2, lia% c.indb V. /o
o 50,0 4.2975  A.9110 _=3.7820 -3.4518 2,055  0.0368
L “1_.3.9__- 4,062% !,’S&=£g.lm ¥ X .. P 008 3.1298 P,u31S
To u e‘.ﬂom 66,5603 -5,0797 b. 74812 -4 ,3681 3.9194a Y uuly
He  u 1.a%%a b.t2Hn -5,084b 1493 -4,43¢0 3. 1Yo tauhha
T T 9000 T 0.0107  e.8872  <5.3202  6.700¢ -a.i708 3,735 0.0319
1000  -1.4018  6.6679  <5,1452  8,9384  -4,8299  3.5v64  =0.064l
T _T]':;__u -( IATA 6,365 -4 _H4ta v, a918 -4,4176 T LT EYTIRTR {172
| PRI -3, 4lceh 9. 6502 -d Ssuch 80,1212 -3, 0830 2.Ylgu ot i85
13,0 -a.6772  &,7107  <3,5721 17,5299 <3.2087  2.4669  <9u.02c2 N
140,0 -5.1266 3.69¢6 -2,7712 6,890a -2.8930 1.5888 ¢.010b
e TIS0.0 <5.0794 €.59¢8 -] 881¢ 5,994 =1.0197 'Y T
ten 0 -4 ,535% 1.,99uv -1 ,0h%0 w, 9027 -1 ,n951 u.,nle? L] 39
T 1700 <3,73%2 9.7098 =0.9290 3.8187 «0,2179 9.1619 0.0101
180,0 <3.6818 0,0012 0.0069 3.6814 0.3400 <0.1597 «0,0032
TTASv.n =S.A3A9  <0.7278  0.4511 s.9271 0.1667  =u,ubhe =y 0]l
260 -4 ,0982 -1.%474 1.1107 S, 01374 1.3257 oy Yok -l 1P U4y
- T 21040 -5.1999 +2.6538 1.9883 ° 0.1459  2.0268  <1.499G  <0,u259
220.0 ~-5.3084 <3,8125  2,8025 F,1316  2.7671 -2.1312 =0,0202
50,0 -4 ,G9007 4,915 5./5%03 1 .h11S 3.%903 2 it o, 1uy
Pau -4, i: A%k L= KX 4, 4l02 €, 3708, 1, UAL Y -3.,211% Gotter?
Phu. U —Ch5P b, 861 Q.991% H,6503 4, 4594 ~3.%u/e Gotier
2nu,t ~l use? -b,7089 S.21¢cu K,0403 4.0acn “s.n4]p Blirdn
T 270,00 0,0005 ~6.8827  5,2855 8.,6392  &,/565 -3.7272 u.u3ye
280,0 1,377 -6.5710 5,.0395 8,3062 4,579% «5,91069 TARY P2
TG0 E T U1t ce.208h & 0917 #.3048 ©.3353  -3.%3nc YD -
LUTURR Y Y.9h0n -9.7308 G4 4uh) ,c313 © 030Y SIS R YRS [T NT
- 310,0 4,7420 -4,7747 33,6277  7.6361  3.3347 <2.5560 0.0086
320.0 5.1567 =3,7226 2.1970 6.9387 2.9285  ~1.9428  «0.021R
R ) S,0312  =2,5635 1.Rakby  %,9539 1.945%% =1.c99%  ey.nire B
40,9 4,115 =l fUSe lolént Mo lult (PSS 10 ERYPE Y L) | LTPPRTY VRN
= 350.0 4,0698 <0,7607  0.4771 u, 1624 U.1316 =0.2V19 e0,v340
00,0 3.6295 0,0006 *0,0030 3,6295 +0,2929 Vv.1522  =0,0005




P A

PAGE 1S
"* OF POOR QUALITY - "

TABLE VIII - SPACE OPERATTORS CENTER EXONTH STARE SUILDWP
AEROOYRANIC CHARACTERISTICS SASED UPON FULLY ACOOMMDDATED,
DIFFUSE PARTICLE REFLECTTION, FREE MOLECULAR FLOM

1) MOLL AMLE = 50°
Apgr = 249.91 al Lagr = 17897 & ALTITUDE = 490 I
NOMENT REFERENCE CENTER AT X, Y, Z = 0, 0, O

ALPHA Ca % S % Ca G G

v, b 3,029 U, LueS 9,003V 3.,62948 -y 29¢9 V1% =06 ..00uN
N 10,0 3.9551 [T 9. 5480 SATN: -0, 4;;;35' - 09,0393
20,0 €.5299  1,3290 1,200 8,848 ~1.1911. 1,938  0,0534
CTTTTRuLE T ALaneT  2.1613  7.210h  5.5508  <1.089%5  1.6718  G.uses
an 0 Y. 0SGhR 3. 891

66,7038 g, 3%02 2,513 v N9YY
3 5350205 9,097¢
3.5‘22 ,!.09.5

$0.0  a.616a 3.9331
$0.0 3.7858 §8,6389

RS - PRt Sa
70,60 ¢ T0RK S.2uel 5,695 4,1400 -3 _lau7 G 0boa 0.1%318
ov U [ 1YV 3 S.4¢08 =5.992% h 1250 -$,8996 4.elva V1900

90,0 v.0114 S.4899 <5,9380 8,0517  -3. W78 4,207a 0.0095
100.0  -1.3061  S,2982 -S.75§7  7.9216 ~3.7423  4,1806 0,036 -
1lv,0 =2 .929R 4,8974 -S5.2878 1.6009 -3.4524 s, 1980 0,037

120.¢ =3.640Y 4,.5232 -4 .Bbub 7.5R05 -3.t2u00 3. anbs 0.07¢24
130,0 -a.3780  3,7%2 <3,9889  7.0083 2.5962  2.8392  0.0375
160.0  <8.8666 29478  <3,1317  6,5083 - -1,9346  2,1741  0,0766

——— e ——— -

150 0 -8 ,90:1 é;lﬁns =2.140¢C S.7/nal -1.3%127 1.4n/74 v, 0618

Tob v -4 _3742 1.2M354 =l.2281 4,/144 -y,.0097 O o ¥ XY U,us54
D VN ] =3.6998 0.612% -0,1303 0.2205 0.0219 .
. 180.0  =3.6631  0,0005 $ooe3f s 0,5437  ~0,1005 g, 0037 o
- 190.0  =5.7343  <G.e177 v.S174 3. B153  v.eh99 -0.5123  —v.u2as ;

20u, 0 4, u4l0 ~1.30458 1.2575 4,71R99 1.1111 ~l.02k0 -0,.03s°7 :

210.0 -4,9821 ~2.1076 2.2306 5,8656 1.7099 -1,7171 =9.0581

220.0  +5.0331  -3.0774  3.2037 . 6,724)  2.3677 -2,8015  -0.0833

330.v  =1.599%  =3.97%A a.179% 7.3370 o.bneh  =5.073n  <0.071)
244 0 =5.76b66 =4 bt H 4,967 1./7441 3.341°2 -3.,635¢ (i ,USB 1)
2S00 ecordlh =5 6G93p S.5165 1.9%29 3.6393 ~3.97350 =t.bTeh
Pab_6 =1.3098 =5,2505 S.6448 7.19%6 3.67¢?  =a.ulah ey, 0h4%

270.0  10.0007 <5,.3n83 5.7334 7.5041 3.7332 -a.0973  0.0322

280,0 1.2912  =5,10006 S.84717 7.5782 3.5838  <3,8808 V.0582
T CYV L .l =d 1140 S.ueln 7.cn9%8 $.27114  =3.9i¢¢ vab69
S0y Sl N -4 unl a_810’ f,%14¢ S, 64up a3, 6470n EXIINTL LY

310,0  4.3789  <3,7496  3.,9775  6.9949  2.6098 -2.8583 =Q,0a66
320,9 44,8496 -2,9797 J.1168 6,4807 1.98158 -2,2078 o0 ,0622

 ————— e ey ——

LR 1LY “.b?;; -2, 1121 2.1%%0 S.6nC4 1.3A20 -} L4y ) 0917
Saii 0 4,4401 “1.35141 1.¢luo 4.t 505 v.0hu$ ~U B tun =U.ehH3
T T350,0 3.9A04  -0,6473 0.5516  «_065S C.0821 <0.29%8  =0,0472
60,0 3.6294 U, 0005 -0,0030 3.0298 -y ,29¢9 0,1%) =0,000%
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..uilNAL PAGE I3
wf POOR QUALITY

TABLE IX - SPACE OPERATIONS CENTER SOLAR PANELS AERODYNAMIC
CHARACTERISTICS BASED UPON FULLY ACCOMMODATED, DIFFUSE
PARTICLE REFLECTION, FREE MOLECULAR FLOW

MREAr = 249.91 m° Lo = 17.837m  ALTITUDE 490 kn

MOMENT REFERENCE CENTER AT X, Y, 2 =0, 0, 0

PANEL a ¢ Cp Cy Cy Cy Cp C, Cy
Y SIDE 0° Q° .4312 O 0 L4312 .0278 -1.1420 0
300 1.5884 1.1670 1.9592 -.6116 -4,2071  3.0909
60° 1.5884 3.2159 3.5013 -1.8027 -4.2070 8.2789
900 0 4.0888 4.0888 -2.4860 O 10.8289
0% 300 .4312 o0 0 L4312 .0277 -1.1420 0
300 1.3758 .9149 -.3972 1.6869 -.4714 -3.4024 2.3986
600 1.3756 2.3986 -1.1913 3.0025 -1.3735 -2.9191 6.279)
900 0 3.1258 -1.5884 3.5012 -1.9006 .9658 8.1809
00 60° .3312 0 0 4312 .0278 -1.1420 0
300 ‘ .8029  .3939 -.4014 .9675 -.1900 -1.8822 1.0185
600 .7943 9149 -1.1915 1.6879 -.5073 -1.3794 2.3497
4 0° Vv o 1.1014 -1.4991 1.8490 -.6733 .9164 2.8751
+Y SIDE 0° 0° .4312 0 0 .4312 .0278 1.1420 0
30¢ 1.5885 1.1671 1.9592 -.2780 4.2072 -3.0909
60° 1.5885 3.1258 3.5013 -2.1142 4.2071 -8.2788
900 ¢' 0 4.0887 4.0887 -2.8935 O -10.8290
00 30° .4312 o0 0 L4312 .0278 1.1420 ©
300 1.3758 .9149 -.3972 1.6869 -.5626 3.9249 -2.4477
600 1.3756 2.3985 -1.1913 3.0025 -1.6126 4.4865 -6.4261
9 VY 0 3.1268 -1.5884 12,5013 -2.2122 1.1241 -8.3768
0° 600 .4312 O 0 .4312 .0278 1.1420 0
300 .8028  .3939 -.4014 9676 -.2293 2.4104 -1.0689
600 .7944 9149 -1.1915 1.6869 -.5985 2.9470 -2.4966
1/ 90° y 0 1.1670 -1.5885 1.9592 -.8259 1.1242 -3.1839

137-a




Axer ©

249.91 o°

ORIGINAL PAGE 1S
OF POOR QUALITY

TABLE VIII - SPACE OPEMATIONS CENTER EIGHTH STAGE BUILDUP
AERODYNANIC CHAMACTERISTICS BASED UPON FULLY ACODMMODATED,
DIFFUSE PARTICLE REFLECTION, FREE MOLECWLAR FLOM

m) POLL MNGLE = §0°
"REF'"'“,.

MOMENT REFERENCE CENTER AT X, Y, 1= 0, 0, @

ALTITUDE = 490 im

$60,0
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20,0 42006 1,005 Tyto3eer AN €M@ 10825 o013
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