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ABSTRACT

The ablative response of the SNAP-27 Graphitg LM Fuel'Cask (GLFC)
is presented for each pass through the atmogphere in a multiple orbit
atmospheric reentry for several initial perigee altitudes. The thermal
response of the GLFC is presented for one pass through the atmosphere
during a multiple orbit reentry.

The cutoff date for information in this report,
with the exception of the 'exact' trajectory
multiple orbit reentry ablation analysis, is
October 28, 1968. The cutoff date for the exact
trajectory ablation analysis is May 15, 1969.
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SUMMARY

As part of the Aerospace Nuclear Safety Program, Sandia Labora-

tories' Aerospace Nuclear Safety Department conducted a number of
aerothermodynamic analyses of the SNAP-27 Graphite Lunar Module Fuel

Cask (GLFC). The analyses included orbital decay atmospheric reentries

and prompt supercircular velocity reentries from translunar aborts.

In addition to the above mentioned atmospheric reentries, the
SNAP-27 GLFC and the Lunar Module (LM) can reenter the atmosphere at
angles shallower than the nominal reentry angles. This possibility
exists if an Apollo mission abort should occur during or after trans

lunar injection. For these shallow reentry angles, the GLFC would

undergo a multiple orbit reentry, passing through the atmosphere sev-

eral times before final reentry, as the highly elliptical orbit (with

initial apogee near the moon) decayed.

This report summarizes the thermal response of the GLFC on one

of these passes through the atmosphere, and the ablation which occurs

on the GLFC each time it passes through the atmosphere.
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ABLATION AND THERMAL RESPONSE
OF THE SNAP-27 GRAPHITE LM FUEL CASK
DURING MULTIPLE ORBIT REENTRY

Introduction

As part of the NASA Apollo program, the Apollo Lunar Surface
Experiment Package (ALSEP) (Figure 1) will gather data on the charac-
teristics and environment of the lunar surface and subsurface. Refer-
ences 1 and 2 describe the various experiments that are part of the
ALSEP array.

The AEC developed the SNAP-27 radioisotope thermoelectric gener-
ator (RTG) to provide electrical power for the ALSEP. The General
Electric Company (GE) designed and fabricated the SNAP-27 generator,
fuel capsule, and Graphite Lunar Module Fuel Cask (GLFC) under AEC
contract. The SNAP-27 fuel capsule (Figure 2) is contained in the
GLFC (Figure 3) during transport to the lunar surface. The GLFC is
designed to provide protection to the fuel capsule during possible
mission aborts and thus prevent the release of radiocactive fuel to the

atmosphere.

As part of the Aerospace Nuclear Safety Program, the Aerospace
Nuclear Safety Department of Sandia Laboratories conducted several
aerothermodynamic analyses of the GLFC to determine its capability to
protect adequately the fuel capsule assembly. (Previous analyses of
earlier protection systems showed that fuel capsule protection for

3,4 5,6

some mission aborts was inadequate. These analyses included

orbital decay atmospheric reentry and supercircular velocity lunar

return reentries.




Figure 1. Apollo Lunar Surface Experiment Package




Figure 2. SNAP-27 fuel capsule
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Figure 3. SNAP-27 Graphite LM puel Cask
(cutaway view)




In addition to the above abort reentry conditions, it is possible,
after an abort following translunar injection, for the LM and the GLFC
to reenter the Earth's atmosphere at an angle too shallow to cause
prompt reentry to Earth impact. For these shallow reentry angles, the
GLFC and LM will experience a multiple revolution orbital decay from a
highly elliptical orbit with initial apogee near the moon.

At the request of the Reentry Working Group of the SNAP-27/ALSEP
Interagency Review Panel, the Aerospace Nuclear Safety Department of
Sandia Laboratories conducted an aerothermodynamic analysis to deter-
mine: (1) the temperature response of the GLFC during multiple orbit
reentry, (2) the ablation of the GLFC during a multiple orbit reentry,
and (3) the reentry angle which separates prompt lunar return reentries
from the lunar return multiple orbit reentry. At the suggestion of
NASA/Ames, the ablation and thermal analyses were conducted for a side-
on-stable orientation during the multiple orbit reentry. This assump-
tion results in maximum mass removal by ablation along the stagnation
line. These analyses were conducted from September 23, 1968, to
October 28, 1968, and the results were presented at the Reentry Working
Group meeting at King of Prussia, Pennsylvania, on October 29 through
31, 1968.

This report documents the ablation and thermal analyses that were
conducted to determine the thermal and ablative responses of the GLFC
during a multiple orbit reentry. The environment experienced by the
GLFC during a multiple orbit reentry is documented in Reference 7.

Ablation Model

The ablation model of the GLFC was constructed for use with the

8 This code is opera-

Charring Material Ablation (CMA) computer code.
tional on the Sandia CDC 3600 and CDC 6600 computers. The CMA code
uses an implicit, finite-difference computational procedure for comput-
ing the one-dimensional transient transport of thermal energy in a
three-dimensional isotropic material which can ablate from the front
surface and decompose (char) in depth. The finite-difference equations

in the code are obtained from the laws of conservation of mass and
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energy. A mass and energy balance is maintained internally in the
ablating material and also at the material surface. The printout from
the code includes such information as total ablation, current ablation
rates, nodal temperatures and densities, and convective, radiative,

and conductive heat transfer rates.

The nodal construction used for the GLFC ablation model is shown
in Figure 4. The ablation model consists of only the graphite portion
of the GLFC since this is the ablating portion of the cask. The rear

wall is assumed to be adiabatic.

Flow|Direction

7]
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Graphje

\ Adiabatic Walls

X -Node Location and Number

Figure 4. One-dimensional CMA ablation model
of GLFC graphite wall

In the CMA code, the aerodynamic heating experienced by the GLFC
during passage through the atmosphere is input as a function of time
to the external node. The code corrects this cold wall heating rate
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to account for the hot wall, mass injection into the boundary layer
(blowing effect), and surface oxidation. Any surface recession causes
the last (deepest) node of the ablating material to shrink. When the
surface recedes far enough, this node is dropped from the rear surface
of the ablating material, the remaining mass is added to the next node,
and the number of nodes is reduced by one.

The material properties of the graphite are input as a function
of temperature and are given in Appendix A. Other required input
parameters and a typical CMA output are given in Appendix B.

Thermal Model

The thermal model of the GLFC was constructed for use with the
Chrysler Improved Numerical Differencing Analyzer for Third Generation
computers (CINDA-3G).9 CINDA is a multioption systems compiler com-
puter code and is operational on the Sandia Univac 1108 computer. The
code analyzes a mathematical model of any arbitrary one-, two-, or
three-dimensional lumped parameter representation of a physical system
governed by a set of diffusion equations. To utilize the code, a
thermal analog network representative of the physical system must be
constructed. Nonlinear material properties and boundary conditions

can be input as functions of one or more independent variables.

The nodal construction of the two-dimensional thermal model of
the GLFC is shown in Figure 5. The model consists of 112 nodes, as
shown in Table I. The model allows for heat transfer by both conduc-
tion and radiation between the appropriate nodes. All radiating sur-
faces are assumed to be gray with temperature varying emissivities.

All other thermal properties are also allowed to vary with temperature.
The internal energy generation in the GLFC is included in the fuel
nodes. The reentry aerodynamic heating is accounted for by applying a
time-varying heat generation to the nodes on the external surface.

Each surface node can have a different aerodynamic heating rate applied
to it to account for the heating distribution which occurs over the
GLFC as it reenters the Earth's atmosphere in a side-on-stable orienta-
tion. Radiant cooling is accounted for by allowing each external node

to radiate to space.

13
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TABLE I

GLFC Two-Dimensional

Thermal Model Node Materials

Number

Material of Nodes
Graphite (Pyrocarb 406) 28
Beryllium 49
Haynes 25 21
Fuel (238Pu02 microspheres) 14
Total 112

The radiation view factors across the radiation gaps internal to
the GLFC were determined with computer code CONFAC II.

10 conrac 11 is

a digital computer program which uses a numerical method to determine

the geometric radiant-interchange factor used in radiant heat transfer.

The source of flux may be any general plane polygon, and the receiver

may be any general plane or nonplanar polygon, the surface of any arbi-

trary polyhedron, or an arbitrary combination of such surfaces.

Aerodynamic Heating

During reentry into the atmosphere, the GLFC is subjected to

high heating rates. The convective heating occurs in both the free-
molecular and continuum flow regimes. Radiant heating from the high

temperature gas cap formed in front of the reentering GLFC must also

be considered. This section of the report describes how the aerody-

namic heat input to the GLFC was determined.

The convective heat input to the cask in the free-molecular flow

regime is determined by the equation

dgM T 50,063

(Reference 11)
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= free-molecular flow, stagnation point heating
rate (Btu/ft2-sec)

a = thermal accommodation coefficient
= free stream density (1b/ft3)

V_ = free stream velocity (ft/sec)

In the continuum flow regime, the convective reference heating

rate to a l-foot radius sphere is determined by the equation

" 0.5 3.15
- — - —
4 = 865(pSL> (10,000) (Reference 12)

where

qc = continuum convective staghation point heating
rate (Btu/ft2-sec)

p, = local air density
= sea level air density

V = free stream velocity (ft/sec)

The convective heating which occurs in the transition flow regime
is obtained by extending the free-molecular and continuum heating
curves to their intersection. The free-molecular heating rate is used
until it intersects the continuum heating rate; then the continuum rate
is used at all altitudes below the intersection of the two curves. An
example for one pass through the atmosphere of a multiple orbit reentry
is shown in Figure 6. The heating rate used for this particular pass

can be obtained from Figure 6 by staying on the lower of the two curves.

This method gives results which are close to the results obtained from
various theories of transition flow heating as well as experimental

results.11
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Figure 6. Transition-flow heating to the GLFC

The heating rates determined from the previously mentioned equa-
tions are calculated during the multiple orbit reentry trajectory by
computer code HRS017-3.13 This code determines the multiple orbit
trajectory by an approximate closed-form solution. 1In order to deter-
mine how this closed-form solution trajectory compares to a more exact
trajectory code, two multiple orbit reentry conditions (260,000 and
300,000 feet initial perigees) were run on the TTA computer code, which
integrates the equations of motion. The heating rates to the GLFC,
however, were still determined by the equations which were described
previously. This was done by inputing the time-velocity-altitude his-
tory determined from the TTA computer code into computer code HRSO01l7-4,
which subsequently calculated the heating rates without going through
a trajectory calculation. Code HRS017-4 also provides punched card
output in a format compatible with punched card input for the CMA com-
puter code.
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The heating rates determined by the equations given previously
are reference values equivalent to the rate experienced by the stagna-
tion point of a l-foot radius sphere flying the same trajectory. To
obtain the actual rates, these reference heating rates must be scaled .
for the size, configuration, and reentry orientation of the GLFC. The
size effect is lA/ﬁ, where R is the GLFC cylindrical radius. The heat- ‘
ing ratio scale factor, Fq, which accounts for the GLFC configuration
and reentry orientation, was based upon wind tunnel tests conducted on
cylinders at Cornell Aeronautical Laboratory and at Rhodes and Bloxom

14,15 Figure 7 shows the heating ratio to a

by Sandia Laboratories.
cylinder, referenced to a l-foot radius sphere, as a function of the
circumferential angle. The heating ratios shown occur near the center-
plane of the GLFC; since the thermal model was two-dimensional only,
the axial variations (end effects) were not considered. For the multi-
ple orbit reentry problem, maximum ablation and maximum local tempera-
tures were of interest. Therefore, the heating rates applied to the
ablation and thermal models were for the GLFC passing through the

atmosphere in a side-on-stable orientation.

Fq = Heat Rate To 1' Radius Cylinder
Heat Rate To 1' Radius Sphere Stagnation Point

0.7

0.6 |

Flow Direction

vy

Heating Ratio, Fq
o
>

0.11

0.0 " L n n —
0 30 60 90 120 150 180

6 (Degrees)

Figure 7. Heating ratio to a cylinder
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The radiant heating to the GLFC during a multiple orbit reentry
was determined by

1,387

. -6) 1.16 , 0.5 . 3 i
qR—<3.748x10 )pm Ry "> U, (10‘* 3.25)

where

= radiative heating to stagnation point (Btu/ftz-sec)
p, = free-stream density (lb/ft3)

R,, = nose radius (ft)

U = free-stream velocity (ft/sec)

This equation correlates well with available experimental data.l® com-
puter code RADHTG was written to evaluate the above radiant heating
equation and the continuum convective heating equation. The code was
written for use on the Sandia QUIKTRAN remote terminal, in connection
with an IBM 7040-44 computer in Los Angeles. The radiant heating to
the GLFC was determined by computer code RADHTG for several passes
through the atmosphere during a multiple orbit reentry. Due to the
relatively small size of the GLFC, the radiant heating rate for each
pass through the atmosphere was less than 2 percent of the continuum
convective heating (see Appendix D for the output of computer code
RADHTG). Therefore, the radiant heating to the GLFC was ignored.

The aerodynamic heating rates discussed thus far in this section
of the report are cold wall heating rates. These cold wall rates are
input to the CMA computer code. The CMA code calculates a corrected
heat flux based upon the more realistic conditions of a hot wall, with
mass injection into the boundary layer and oxidation of the graphite
surface. A comparison of the cold wall heating rate and the CMA cor-
rected rate along the GLFC stagnation line for one pass through the

atmosphere in a side-on-stable orientation is shown in Figure 8.
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Figure 8. Comparison of cold wall heating and
CMA corrected heating to the GLFC
stagnation line for one pass through
the atmosphere

Results

Ablation Analysis

The results of the ablation analysis are shown in Figures 9, 10,
and 11. Figure 9 shows the cumulative ablation which would occur on
the GLFC stagnation line for a side-on-stable reentry for eight differ-
ent initial perigee altitudes. The number of orbits shown on the
abscissa is the number of passes through the atmosphere, excluding the
final atmospheric reentry which terminates at Earth impact. The rela-
tionship between the number of orbits prior to final reentry and the
initial perigee altitude is shown in Table II. The relationship shown
here between the number of orbits required for the trajectory to decay
and the corresponding perigee altitude is based on results obtained with
the HRSO1l7 computer code. The dotted line in Figure 9 is the envelope
of the curves and shows the maximum expected stagnation line ablation.

20
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Figure 11l. Comparison of ablation resulting from exact
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reentry

TABLE II

Number of Orbits to Decay
and Corresponding Perigee Altitudes

Initial
Orbits to Perigee Altitude
Final Reentry (ft)

5 260,000

10 265,000

14 270,000

18 275,000

30 285,000

39 290,000

50 295,000

65 300,000




Two multiple orbit reentry trajectories (260,000 and 300,000 feet
initial perigee altitudes) were run on the TTA computer code at a later
date to determine how these trajectories compared to those calculated
by the HRSO0l7 computer code and to determine how much ablation would
occur during these reentry trajectories. The TTA code was not used
for calculating all the multiple orbit trajectories since it requires
relatively large amounts of computer time. Another factor preventing
the use of the TTA computer code is that the output is not compatible
with the CMA code input, as is the HRSO0l7 computer code output. This
incompatibility created a time delay which could not have been toler-
ated in the time schedule allowed for the multiple orbit reentry analy-
sis. The results of the comparison are shown in Figures 10 and 11.

The difference in the total number of orbits to Earth impact and the
difference in total stagnation line ablation obtained from the two
methods can be seen in the figures. The total ablation occurring dur-
ing the TTA computed trajectory was 10 to 40 percent lower than that
occurring during the HRSOl7 computed trajectory.

The ablation results indicate that based on the trajectory deter-
mined by the HRSO0l7 code, the 0.35 inch of Pyrocarb graphite can ablate
through along the stagnation line of the GLFC if a multiple orbit re-
entry occurs which has approximately 20 or more passes through the
atmosphere (280,000 feet perigee or higher) in a side-on-stable orien-
tation followed by a near orbital decay final reentry. (The near
orbital decay final reentry must have the same stagnation line forward,
and this results in approximately 0.1 inch of ablation.) It should be
noted that the lack of three-dimensional heat transfer in the ablation

model maximizes the ablation along the GLFC stagnation line.

Reentry Thermal Analysis

The complete results of the multiple orbit reentry two-dimensional
thermal analysis are contained in Appendix C, where the temperature as
a function of time is printed for each node for the first atmospheric
pass of the five orbit reentry (260,000 feet initial perigee). Fig-
ure 12 shows the maximum temperature which occurs along the stagnation
line for the outer graphite surface, the beryllium secondary heat shield,
and the outer surface of the fuel capsule. As shown, the beryllium
secondary heat shield and the Haynes 25 capsule cladding remain well




below the melt temperatures of these materials (see Appendix A for melt
temperatures). It can also be seen that the GLFC returns to steady-
state temperature approximately 3500 seconds after passing through the
atmosphere. This prevents the GLFC internal components from building

up to a higher temperature on each sequential pass of a multiple orbit
reentry. Figures 13 and 14 show the radial and circumferential tempera-
ture distribution as a function of time in the graphite portion of the

GLFC for the first atmospheric pass of the five orbit reentry case.
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Figure 12. Temperature response of GLFC
during one orbit of multiple
orbit reentry
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The final atmospheric reentry of the various multiple orbit
reentries is closely approximated by an orbital decay reentry. The
thermal response of the GLFC during this final reentry in a side-on-
stable orientation is shown in Figures 15, 16, and 17. Figure 15 shows
the maximum temperatures along the stagnation line for the cask sur-
face, the beryllium secondary heat shield, and the fuel capsule outer
surface. The beryllium heat shield and Haynes 25 cladding still remain
below the melt temperatures of the materials although they reach a
higher temperature than for the earlier atmospheric passes. Figures 16
and 17 show the radial and circumferential temperature distributions in
the graphite for this final atmospheric reentry environment. The time
in Figures 15, 16, and 17 is referenced from an altitude of 400,000 feet.
Figure 18 shows the temperature distribution throughout the GLFC during
the final reentry when the outer graphite surface is at peak temperature.
The thermal results indicate that the GLFC provides adequate thermal
protection of the SNAP-27 fuel capsule as long as the graphite cask re-
mains intact.
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Figure 15. Maximum temperature of GLFC along
stagnation line during final reentry
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Conclusions

Based on the analyses and results documented in this report, the
following conclusions are drawn.

1. For a side-on-stable orientation and using the ap-
proximate trajectory technique, the GLFC graphite
heat shield is predicted to lose all material along
the stagnation line by ablation, as the result of
20 or more passes through the atmosphere prior to
final reentry.

2. The GLFC cask surface reaches a maximum temperature
of 4213°F during a multiple orbit reentry.

3. The capsule cladding reaches a maximum temperature
of 1848°F before the final reentry on a multiple
orbit reentry, and it reaches a maximum temperature
of 2365°F during the final reentry.

4. The GLFC returns to steady-state temperature prior to
each pass through the atmosphere for a multiple orbit
reentry.

5. The GLFC provides adequate thermal protection of the

SNAP-27 fuel capsule provided the graphite heat shield
remains intact.
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the Thermal and Ablation Models

33-34




Blank Page


williamsonc
Text Box
   Blank Page
      


Pyrocarb 406 Graphite

Density = 88 1b/ft>

Emissivity, €

Temperature
—CF

0
400
800

1200
2000
3200
4000
8000

Specific Heat, Cp

Temperature
°F

70
1000
4000
8000

Thermal Conductivity, K

Temperature
o

¥

0
165
565
965

1365
1965
2365
2965
4165
5665

s 110
73
.78
.81
.86
.90
«93
.96

COOOOOOO

Cp
(Btu/1b-°F)

0.22
0.39
0.53
0.53

K
(Btu/hr-ft-°F)

.50
.85
«22
.50
.76
.04
.15
.30
.66
.92

ooooococnunuunn B &
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Beryllium
Density = 114 1b/ft>
Emissivity (coated), € = 0.85

Specific Heat, Cp

Temperature Cp
(°F) (Btu/1b-°F)
150 0.20
200 0.55
1000 0.70
2600 0.90
5000 0.90

Thermal Conductivity, K

Temperature K
(°F) (Btu/hr-ft-°F)

0 110.0

800 70.0

1600 43.0

2400 30.0

5000 30.0

Melting Point = 2345°F

238

Plutonium Dioxide ( Pu02) Microspheres

Density = 662 lb/ft3
Specific Heat, Cp = 0.0633 (Btu/lb-°F)

Thermal Conductivity, K

Temperature K
(°F) (Btu/hr-£ft~°F)
1000 0.46
1200 0+52
1400 0.58
1600 0.68
1700 0.75
8000 0.75

36




Haynes 25

Density = 570 1b/ft>
Emissivity (coated), € = 0.85

Specific Heat, Cp

Temperature
—Cr

500
1000
1500
2000
2425

Thermal Conductivity, K

Temperature
(°F)
500
1000
1500

2100
3000

Melting Range = 2425° to 2570°F

!Btu/lb-°F2

0.080
.090
.105
.115
.120

SOOO0O

K
(Btu/hr-ft-°F)

8.1
11.5
14.6
19.5
27 7
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APPENDIX B

Sample CMA Computer Code
Run--Ablation Response During
Five Orbit Reentry

39-40




Blank Page


williamsonc
Text Box
   Blank Page
      


v

SANDIA ABLATION PROGRAM (VERSION TW0)

PAGE 1 e S S -
[
SNAP 27 GLFC MULTIPLE ORBIT REENTRY STUDY
THIS RUN IS FIVE ORBIT CASE FROM HMRS(Q17 TE=35500 K
ORBIT 1 OF 5 B - 1 - .
~~=REACTION K[NET]C EGUATION===
DRHO/DTIME = GAMMA ( BA*EXP(=EA/T)RHOOA((RHOA=RHORAI/RHOOA) W4 RS A ) oo oo oo oo e e
+ GAMMA ( BB*EXP(=EB/T)RHOQ3((RHORRHORB)/RHO0B)**PSIB )
T &(1=GAMMA)( BC*EXP(=EC/T)RKOOC ((RHOC=RHORC)/RHOOC) **PSIC ")~ - == i A
- +~=REACTION KINET]C CONSTANTS=-=
REACTIQN RHQO RHOR B - PSI = (O 3 o
(LB/cu FT) (1/SEC) (DEG Ry  (DEG R)
A 88,00 88,00  0,000+000 70,00 ~ 0,000%000 90000 ~~ 7T TTTTTITTT T s T
B B 88,00 88,00 0,0004000 0,00 0,000%000 90000
C 88,00 88,00  0,0004000 0,00 0,000%000 90000

RESIN VOLUME FRACTION, GAMMA = 'f"f(MASS FRACTXGN = 0,000)

===TIME INCREMENT INFORMATION=-=

INITIAL TIME (SEC) 0,000

FINAL TIME (SEC) 404,53

QUTPUT INTERVAL =#wewws SEC FROM INJTIAL TIME UNTIL500.000 SEC

DUTPUT INTERVAL Swwwraw SEC FROM500,000 SEC UNTILSE0,000 SEC ~ 77 7 7 7 o oo oo oo
__OUTRUT INTERVAL =esvsse SEC FROM500,000 SEC UNTIL FINAL TIME

MAXIMUM TIME STEP =5,00 SECONDS o e




(4

SANDIA ABLATION PROGRAM (VERSION TwQy
- S T T - - - PAGE ~ 2 e e
ORBIT ¢ OF 5 D W LARSON, 9513
«=«NODAL DATA==~=
THE TITLE OF THIS FILE IS ~0¢35000 0400000 —~ 0400000 0,00000 -~ oootororomoomooo oo e S S S S e
NODE MATL TEMPERATURE RELATIVE THICKNESS NOGDAL DEPTH CONT,RESISTANCE
R — N0, N0 {DEG,HANKINET —AREA—(INCHESI——(INCHES? 1SQF TrS=DEG/ETYY
. 1 1245,00 1,0000+000 0,04000 0.000000% 0.0000#000
2 17777 4285,00 1,0000+000° 0,01000 0,015000 PR e Tl e
3 1 1245,00 1,0000%000 0,02000 0,030000 0,0000+000
4 b 1245,00 -~1,0000%000 0,02000 0,050000 ~"""0,0000¢000 SHERRE EESSS e
5 b1 1245,00 1,0000%000 0,02000 0.070000 0,0000+000
T T T8 T 1T 4245,007 1,0000+000 0,030007 0,095000 0.000U«000
7 1 1245,00 1,0000¢000 0,04000 0.130000 0.0000¢000
8 - L 1245,00 17 000 0e 000 "0, 080000, 175000 T g L B0 0 0 0 g~ R e e e S R R SRS e S e e
9 ) 1245,00 1,0000%000 0,03000 0.225000 0,0000%000
10 1 1245,00 71,0000#000 '0,05000 "7770,275000 " L 1 T 1 e s et e
o 14 b 1245,00 1,0000«000 0,05000 0,325000 0.0000#%000
— «PLANAR SURFACE T T T .
MINIMUM THICKNESS OF LAST ABLATOR VODE (INCHES) 0,0100
THERE ARt 40 NODELETS ASSIGNED TO ZACH ABLATING NODE S i e e a2 L T -
) BACK WALL CONVECTION TTTTTUTT BACK WALLTTC e RE S E RV R~ T e
COEF BTU/FTSQ=HR=DEG R EMISSIVITY TEMPERATURE
T T T T Ta0,0000 T T T T=0,000 —  1245,0¢0
- T wamHEAT OF FORMATION QF MATERIAL CONST I TUENT e o w0 e T
(8TU/ZLB)
= TTPLASTIC TTTTTTUTTTTTUUCHAR T -
o A:U_op 0 il 0»1"0 0 ~0,00
ENTHALPY DATUM TEMPERATURE = 536,000 DEG RANKINE
S o ==wMATERIAL THERMAL PROPERTY DATAwSs ~ =~ 777 "7 77 mmommmmmmommemmmeeee O
T MATERIAL N0, 1 MATERTAL NO, 2 MATERTAL N8OS, 3 THROUUGKZU
_ VIRGIN PLASTIC  CHAK N BACK=UP
MATERJAL NO, 1 DENSITY = 68,000 LB/CU FT
TEMPERATURE TTUSPECIFIC KEAT T CONDUCTIVITY " SENSIBLE ~  EMMISIVITY s e e
ENTHALPY
T T T WbeG Ry (8TU/L8~DEG) (BYU/FY=SEC=DEGY  (BTU/LBT
B 0,00 0.,0000 0.0013000 =68,24 05000
625,00 002800 0,0013500 7 8,01 77 Qe7000 T T
_4025,00 003200 0,0014500 ) 108,01 0+,7500
1425,00 T0.3900 T 0,.0015300 0 T 71 A S -
. 1825,00 044600 0,0016000 420,01 0.8300
2425,00 044800 0+0016700 702,01 08500
. 2825,00 0.5000 0.0017100 o 898,01 048700
3425,00 0.,5400 0,0017500 R 1% 5 S 0e89Q0 T
4625,00 ) 0,5200 0,0018500 1819,01 049400
6125,00 0+5200 0.0049200 T 72599,01 7 09600 T




£

) SANDIA ABLATION PROGRAM (VERSION TWQ)

S i o PAGE 3 g P S e e - -
o OKBIT 4 OF 5 D W LARSQN, 9513
MATERIAL NO, 2 DENSITY = 88,000 LB/CU FT
TEMPERATURE ~  SPECIFIC HEAT ~~~CONDUCTIVITY SENSTBLE ™ EMM S IV Ty o e e o e
ENTHALPY
(DEG R) (BTU/LB=DEG) (BTU/FT¥=SEC~DEG) (BTU/LB) S e S =SS S e e S
_ 0,00 0.0000 0,0013000 =48 ,24 0.5000
625,00 001800 040013500 8,01 0%7000
i ) 1025,00 043200 0,0014500 108,01 0+7500
1425,00 0s3900 0,0015300 T 250,01 7 08000 T T T T T e T B
1825,00 0+4600 00016000 420,01 08300
2425,00 T 0.4800 T 0,0016700 ~P 02, 05 BB T T N R
. 2825,00 0,5000 0.0017100 898,01 048700
3425,00° 005100 040017500 1201,01 08900
4625,00 £s5200 0,0018500 1819,01 09400
6125,00 7045200 TTTTTTTTTTT0,00192007 T T T2999,00 7T 049600 T T T e A
e «==RESIN DECOMPOSITION GAS SZNSIBLE ENTHALPY=-==
TEMPERATURE (DEG R) 500400 1000400
ENTHALPY (BTU/LB) 7 0,00 77777 100,00 g S i e e S 5 o i S
~ewT{ME DEPENDENT BOUNDARY CONDITIONS===
THE TITLE OF THIS FILE IS 000000000000000000000000 — ~ ~ T T T T T T T T e
TIME RECOVERY RADJATION HEAT RRESSURE
- ENTHALPY — ~ HEAT RATE JE e ] ¢~ T
~ (SEC) (BTU/LB) (BTU/SQ FT~SEC) (LB/SQ FT=SEC) (ATMS)
0,00 25359,13 T 0.00 0.0000 0500000
. 21,57 2550766 0,90 0,0000 0,00000
42,91 25641,04 0,00 T B 1t PO N 1
64,03 25759,12 0.00 0,0000 0,00000
84,97 T TTTT25861,74 7 T T T 0,00 0 TTTTTTTTTTTTTTI0,0000 T T L
105,76 25948.79 0,00 0,0000 0.00001
126,40 26020.16 0,00 0,0002 —0,0001%
B 146,91 26075,75 0,00 0,0020 0.00107
167,26 T 26115,54 T T, 00 T T 0, 0049 T 0, 0066 Q7T
187,25 26139,39 0,00 0,0084 0,01915
202,26 o 26147435 I S QT s ) () e e e s S
o 217,28 26139,39 0,00 0,00849 0.01915
237,27 26115454 0.00 0.,004Y 0,00660
R 257,62 26075,75 0,00 0.,0020 0.,00107
278,13 26020.16 T 0,00 T 0.,0002 T T L e e e S
. ) 298,77 _25948,79 0,00 0,0000 0.,00001
319,56 25861474 TTUTTTTTTge00 T T T0.0000 TTTTTTTTTTTTTTITTTTTOQ, 00000 T T T
o 340,50 25759412 0.00 0,0000 0,00000
361,62 25641,04 0.00 0.0000 0,00000
________ 382,96 25507.66  0.00 B 0.0000 0,00000
404,53 25359,13 0,00 o 0,0000 T TTTTTTTTTTTQL,00000 T T T

CH,CHO = PHI/ZCEXP(PKI)=1,) WHERE PKI = 2,+3RP«M DOT/CHQO, BRP IS 0,4 FOR STAGNATION
_ _AND TURBULENT FLOW, AND 0,5 FOR LAMINAR FLOW,
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SANDIA ABLATION PROGRAM (VERSION TwO)
i - R ¢ e e
ORBIT 4 OF 5 D W LARSON, 9513
RAT]0 OF MASS TO HEAT TRANSFER COEFFICIENTS = 0,930 ~ ~— 7~ i Tt TS
UNEQUAL DIFFUSION EXPONENT = (,333 - ' G NS e 5 e
NOMINAL SURFACE VIEW FACTOR = 1,000 (OPTION 4)




b/

SANDIA ABLATION PROGRAM (VERSION Tw0)

== PAGE -5 LT CEaE S emsEe -
S ORBIT 4 OF 5 D W LARSON, 9513
wemeQUTPYTm -~
P T e L R T 00,0000 SECONDS ®» m @ » @ & e v @« w ® v v v U W E N " e e R e e m W W W oo
TIME SURF PROB SURFACE H WALL H ZDGE HEAT COEFF CH/CKO RRESSURE SURFACE
T TTSTEPp ITER T OPTN T RAD (INY T (BTU/LBY (BTJ/UBY (LB/SU FTY~SECY TAT™Y
! 0o 1 0,0000 0,00 25359,43 040000 0.00000 0,00000 C»
’ - N T w==ABLATION RATESw~e~ et LR e
B PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
- T T T T T ULB/sSQ FY=SEC) T (LB/ORIG SU FT)
0.00000 0.,00000 0,000000 0,0000090 0,000000 0.000000
-»=RECESSIONS/RECESS]ON RATES=n-~ B T T T [ T
- tIN) / tIN/ZSEC)
- T T T T SURFACE . CHAR (0,00) PYROLYSTS (0,98}
0,0000000/0,0000000 0.0000000/0,0000000 0,0000000/0,0000000
T Tee=SURFACE ENERGY FLUX TERMSmam — 0 00 oo o e .
. CURRENT RATES (8TU/SQ FT SURFACE=SEC)
. E— AND INTEGRATED VALUES (3TU/ORIG SC FT)
CONVECTED RADIATED RADIATED CHEMICAL CONDUCTION
IN o IN TTUTTTUouT TTTTUTGENERATION T T L i
RATE 0,000«000 0.000+000 0,000«000 0,000+000 0.000+000
TOTAL 0,000+000 T D.000%000 " 0,000+000 T 040004000 T 04000000 T T T T e
- - ===|NTERJQR ENERGY TERMS=w-
CURRENT RATES (BTU/SG FT SURFACE=SEC) — 7 e e o
AND INTEGRATED VALUES (BTU/ORIG SQ FT)
PYROL GAS DECOMP CONVECTION STORAGE —~ L S
- __PICK UP_ aBSORPTION  M]TW SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0,000«000 0,000+000 0,000%000 0.000«000
TOTAL  0,0004000 _  0,0004C00_____0,000¢000 0,000%000 0,000+000

NODE MAT  TEMP  DENSITY  ENTHALPY NODE MAT TEMP  DENSITY  ENTHALPY ~ =
(DEG R) (LB/CUFT) (BTU/LB) ~_{BEG R) (LB/CUFT) (BTU/LB)

1 1 1245,00 88,000 186,11 7 { 1245,00 88,000 186,471

2 1 1245,00 88,000 186,11 8 1 1245,00 88,000 186,11

3 1 1245,00 88,000 186,11 9 1 1245,00 88,000 § B e e e R e S

4 1 1245,00 _ 88,000 186,11 10 1 1245,00 88,000 186,11

5 1 1245,00 88,000 186,11 11 1 1245,00 88,000 186,11 T T TTTTTTTommTmmmomemo e s
&\ _i245,00 88,000 186,11 - -
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ORBIT 1 OF 5 D W LARSOV, 9543

« m " v ®m e me = e e e e s 100,0000 SECQONDS " * m = @ @ a e = " w W v w « % " P RE @ e W W W W W W wW o ooooooooooooooooooes

TIME SURF PROB SURFACE H WALL H ZDGE HEAT COEFF CH/CHO PRESSURE SURFACE

STEP ITER ~OPTN RAD ¢IN) ~— (BTU/LB) (BTU/LB)Y —(LB/SQ FT=SEC)——"— sevm=elif PN S e R e M e s S ST A
29 2 i 0,0000 12896,69 25924,68 0.0000 0:,95564 0,00004 Ce

- o w==ABLATION RATESmes P T e e e
8 PRIME 8 PRIME G M DOT CHAR M DOT GAS M CHAR M GAS

B B (LB/SQ FT=SEC) (LE/QRIG SQ FT) . SEEEEEEEE_————ee
0:16575  0,00000 0,000002 0,000000 0,000026 0000000

T ae s RECESS TONS/RECESS [ ON RATE Sm s~ T T
(IN) / (IN/SEC)
SURFACE = 7~ 777 TCHART(Q,00) T PYROLYS!IS (0,98 T e e
 0,0000036/0,0000003 0,0000036/0,0000003 0,0000036/0,0000003

“==FSURFACE ENERGY FLUX TERMSmas " """ ---rmmrmmmmmos o T .
CURRENT RATES (BTU/SQ FT SURFACE-SEC)
T TTAND INTEGRATED VALUES (BTU/QRIG SO F T ) o e
CONVECTED RADIATED RADIATZD CHEMICAL CONDUCTION
IN IN ouT GENERATTON AWAY
RATE  2,048-001 0,0004000 8,309-001 149717001 ~4,280-001
TOTAL ~ 3,6994000 ~ 0,000%000 8,824%001 34578000 =LVBSSe QLT T

“=«]INTERIOR ENERGY TERMSe=-
CURRENT RATES {BTU/SG FT SURFACE=SEC)
___AND INTEGRATED VALUES (BTU/QRIC sSQ FT)
PYROL GAS DECOMP CONVECTIQON 7777 STORAGE LOSS™RY T T T T
P1cK UP ABSORPTION WITH SOLIDS IN SOL1ID REAR FACE

RATE  0,000+000 0.000%000  =3,533=006 *4,280=004 T w3,A75-007 T
TOTAL 0,000+000 0.000+000 ~4,755005 -4,835¢001¢ «5,605=006

NODE MAT TEMP DENSITY ENTHALPY NODE MAT  TEMP DENSITY ENTHALPY ~ T
(DEG R) (LB/CUFT) (3TU/L3) (DEG R) (LB/CUFT) (8TU/LE)

2 1222,03 88,000 177496 7 2 1224,68 88,000 178,90 T T T
2 3222,39 88,000 178,08 8 2 1225,35 88,000 179,13
2 1222,73 884000 178,20 9 2 1225,92 86,000 179.34
2
2
2

1223,47 88,000 178,36 10 2 1226,30 88,000 179,47
1223,58 88,000 178,51 11 27 1226,49 88,000 47,54 T T

1224,07 88,000 178,68

o1 LN
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OKBIT 1 OF 5

SANDIA ABLATION PROGRAM (VERSION Two)

D W LARSCN, 9513

"~ PAGE

- s s

SURFACE

0,0075033/0,0002262

> = m ®m m e ® @ e e ® e w = e ® P w W w e m w

- e mm o= a= === =% 200,0000 SECONDS
TIME SURF PROB SURFACE H WALL H ZDGE HEAT COEFF CH/CHO PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTL/LB) (BTJ/LB) ~(LB/SQ FT=-SEC) ~ - o CATMY SRRSO
a1 2 1 0,0075 6850,31 26146,15 0,0094 0,93459 0.02569 Ce
SR N TON R AR R =t et bl S S
8 PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
(LB/SQ FTeSECY ~ ~ PLB/ORIE ST s e s —— &
 0.19569  0,00000 0,001659 0,000000 0,055024 0,000000

~=«RECESSIONS/RECESS]IN RATES=== )
(IN) / (IN/SEC)

CHAR (0.,00)
0,0075033/0,0002224

PYROLYSIS (0,98) ~ =
040075033/040002224

-==SURFACE ENERGY FLUX TERMS===
CURRENT RATES (BTU/SQG FT SURFACE=SEC)
AND INTEGRATED VALUES (BTU/QRIG sSQ FT) -

CONVECTED RADIATED RALIATZD CHEMICAL
T IN T IN T T T OUT T T T GENERATION AWRY
RATE 1,759+002 0.,000+000 1,980+002 5,977+004 3,785+001
TOTAL 5,879+00% 0,000+000 4,804+003 T 2,673+003 T 3.831+4003
==--INTER]1QOR ENERGY TERMS===
o T CURRENT RATES (8TU/SG FT SURFACEASECY
~ AND INTEGRATED VALUES (B8TU/QORIG SQ FT)
PYROL GAS DECOMP CONVECTION STORAGE OSSR s
PicKk UP ARSORPTION WlTH SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0.000+000 2,790-001 3,756+004 5,934-005 -~
__TOTAL __ 0,000+000  0,000+000 1,952s001  3,818+003 1.883#003
NODE MAT TEMP DENSITY ENTHALPY NODE MAT TEMP DENSITY ENTHALPY - B
(DEG R) (LB/CUFT)Y (BTU/LB) (CEG R) (LB/CUFTY (BTU/LB)
1 2 4576,81 88,000 1794,19 7 2 4387.,83 88,000 169¢,87
? 2 4551,70 88,000 1781,26 8 2 440,19 88,000 1672,33
T3 2 4527,13 88,000  1768,61 9 2 4300.237 88,000 1651.75
4 2 4495 96 88,000 1752 .55 10 2 4273,92 88,000 1638,20
5 2 4466,44 88,000 1737435 11 2 4262,65 86,000 1632,490
6 2 4431,68 88,000 1719,45




8Y

SANDIA ABLATION PROGRAM (VERSION TWO)
o e : S PAGE B e e e e e e et
QKBIT 1 OF 5 D W LARSON, 9512
e m ® e = momommweoe s o= = 3I00,0000 SECONDS = = @ ® @ = e e MW W e W e wCWw mE R e W W W w W W W@ oo oo ooooo oo
TIME SURF PROB SURFACE H WALL H Z0GE HEAT COEFF CH/CKQ PRESSURE SURFACE
STEP "ITER OPTN RAD (IN) (BTU/ZLBY (BTJ/LB) ~(LB/SG FT*SEC) Set eyt ot S AP e e e rmaens e e
144 2 i 0,0165 13416,15 25943,65 0,0000 0.91219 0.,00004 Cw
. ~=wABLATION RATES=== "——""""7 T T T s
8 PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
oo (LB/SQ FT~SEC) TTTTTTTT(LB/ZORIG TSQFT) B e e S
I - _01177‘0“‘1___0.00000 0,000003 0,000000 04121335 0,000000
) - me=RECESSIONS/RECES S TON RATE Semm 7 o m o oo
(IN) / (IN/SEC)
SURFACE - EHAR™L ] ¢ 0gy = IPARGLYS) S0 v e einssesse st SRR
. 0,0165456/0,0000004 0,0165456/0,0000006 0.0165456/0,0000006
. R R R D RN A L P R R e e e S e S S R R e e
CURRENT RATES (8TU/SQ FT SURFACE=SEC)
o AND  INTEGRATED VALUES (BTU/ZORIG SO F Ty oo oo oo o o o e e e e e
CONVECTED RADIATED RADIATZD CHEMICAL CONDUCT]ON
T N TN TRyt GENERATION AWAY
RATE 2,298=-001 0.000+000 2,231+0014 2,319=0014 ~2,173+004
TOTAL ~ 1,207+004° °  0.000%300 7 1574004 77 5,4774003 " AR
~=«INTERIQR ENERGY TERMS=ma
CURRENT RATES {8TU/SG FT SURFACE=SECT
AND INTEGRATED VALUES (8TU/ZORIG SQ FT)
PYROL GAS DECOMP T CONVECTION ~ 7777 STORAGE 7777 5 37 15
Plck UP ABSORPTION  W]TH SCLIDS IN SOLID REAR FACE
RATE 0,0004000  0,0C0%000  =~4,428«004 ~ TR2,173¢004{ 3,411%005 e
o TOTAL__ 0,000+000 0,000+000 1,418+001 119129003 743452003
NODE MAT TEMP DENSITY ENTHALPY NODE MAT ~TEMP DENSITY ENTHALPY T T T T
(NDEG R) (LB/CUFT) (BTU/LB) (DEG R) (LB/CUFT)Y (BTU/LB)
1 2 2721,16 88,000 847,13 7 2 2835,63 88,000 903,38 T T T T e
2 2 2736,71 88,000 854,75 8 2 2863,35 88,000 917,38
3 2 2751.84 68,000 862,16 97 2 2885,98 88,0070 $28,80
4 2 2770,89 88,000 871,49 10 2 2900.22 88,000 §35,99
5 2 2788,77 88,000 880,26 11 7 272504,99 88,000 938,41 T T
6 2 2809,63  E8,000_ 890,43 . ) )
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 SANDIA ABLATION PROGRAM (VERSION TWO)
: = Saks g e T ) - ) ERSHERRRS . R T -
QRBIT 1 OF 5 D W LARSOV, 9513

e e % w momwemome e = 400,0000 SECOVDS * = v e e e w e e e R e e e e @ E e w W e e e e e e W e T prEs
TIME SURF PROB SURFACE H WALL H EDGE HEAT COEFF CH/CHO PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTU/LBY (BTJ/LB) (LB/SQ FT=SEC) ~ - s S LATM) — S N
166 2 40,0166 13469,96 25390,31 040000 0492447 0,00000 Ce
e=~ABLATION RATES=w=~ 7 R i e e ST UUONRERCE R - J SRS S S
8 PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
(LB/SQ FT=SEC) “(LB/ORIG SAFT) = e e e s s s R B R
 0s17039  0.000090 0,000000 0,000000 0,12139%0 0.000000
Y R RS TN R S S TN R T Gty = o o o e o e e b P e e SRR SR S
(IN)Y / (IN/SEC)
SURFACE CHAR (0,00) PYROLYSIS (0,98} e e L = R
. 0,0465532/0,0000000 0,0165532/0,0000000 0,0165532/0,0000000
T Tme=SURFACE &NERGY FLUX TERMS=am 0 o T e e
CURRENT RATES (BTU/SQ FT SURFACE-=SEC)
AND INTEGRATED VALUES (BTU/ZQRIG SQ F T ) ~ w7 o o s o oo =sa
. CONVECTED RADIATED RADIAT=D CHEMICAL CONDUCTION
S TINTT T T T OUT T T GENERATION AWAY
RATE 1,607-003 0,000+000 5,439+000 1.652%003 =5,481+000
TOTAL 1,2084004 " 0.000+000 1,6804004 T 5,481+003 §,788+002 " e B L e B S S g e i
-==INTERIOR ENERGY TERMS==«
S CURRENT RATES (BTU/SG FT SURFACE®SEC)
AND INTEGRATED VALUES (8TU/QRIG SG FT)
PYROL GAS DECOMP CONVECTIQN STORAGE PG 6~ T e S e e e S e e S
PIcK UP ABSORPTION WITH SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0.,000%000 ~6,470-007 =5,481«000 T 4,20Le005 T T T e e
_TOTAL  0,000+000  0,0C0*000 1,418+001 8,662+002 9,568~003
NODE MAT TEMP DENSITY ENTHALPY NCDE MAT  TEMP DENSITY  ENTHALPY e R
(DEG R) (LB/CUFT) (3TU/LB) (DEG R) (LB/CUFT) (BTU/LB)
1 2 1923,72 88,000 466,41 7 2 1553.73 £8,000 L R S S S T T et
- 2 2 1927,84 88,000 468,35 8 2 1960,88 88,000 483,87
3 2 1931,85 68,000 470,23 9 2 71966468 8B,0007 4864670
4 2 1946,86 88,000 472,58 10 2 197¢,32 88,000 488,31
5 2 1941,55 88,000 474,79 11 2 1571,54 88,000 e e e e
6 2 1946,99 88,000 477,35
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SANDIA ABLATION PROGRAM

D W LARSQN, 95132

(VERSION Tw0)

PAGE 10 e i
ORBIT 4 OF 5

- e W e e m e "W R w " = 404,76195ECCVDS e R Em e R e e e WM W W W W e W m W '®m ®m @ ® @ '‘®W W w- w- W w-ow-—----—- s

TIME SURF PROB SURFACE H wALL H =DGE HEAT COEFF CH/CHO FRESSURE SbRFAcE
STEP ITER OPTN RAD (IN) (38TU/LB)Y (BTJ/LB) (LB/SQ FT»SEC) - (ATM) e e R S

167 2 i 0, 0;66 13142,80 25357,53 0.0000 0:91737 0.,00000 Cx
===ABLAT]ON RATES=w==" =~ s s R e
8 PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
) (LB/SQ FT=S:C) == (LBZ/ORIGSQ-FT) Semmtems s s ea B s E NI .
Aﬁ”\_AAA_M_U';7°38 0.00000 0.,000000 0,000000 0,121390 0,000000
=e=RECESSIONS/AECESSION RATES===" """ "7 7 7o T
(IN) / (IN/SEC)
SURFACE - CHAR (0,00) PYROLYSIS (0,98) - i e e

 0,0165532/0,0000000 0,0165532/0,0000000 0,0465532/0.0000000

~==SURFACE ENERGY FLUX TERMSma= 77 "7 77ime -
CURRENT RATES (BTU/SQ FT SURFACE=SEC)

AND INTEGRATED VALUES (BTU/ORIG SQ FT)y e S e A S S e S S R S S R S S e S S e e e e B b s
_ CONVECTED RADIATED RADIAT=D CHEMICAL CONDUCTION
S IN TTINT ——QUT—GENERATICN ARAY
RATE 1,096=-003 0,000+00Q0 5,2534000 4,129=003 «5.246+000
TOTAL 1.208*004 0.000%000° 1,682+004 o e T g B e e o S et
I _ =-=INTERIOR ENERGY TERMSe=-
CURRENT RATES (BTU/SG FT SURFACE®SET)
AND INTEGRATED VALUES (2TU/QORIG SQ FT)
PYROL GAS DECOMP T CONVECTION 777 STORAGE i e e R e et
Pick Up ARSORPTION WITK SOLIDS N SOLID REAR FACE
RATE 0,000+2900 0,000%000  «4,675-007 #5,2464000 4, 45305 T o
- ___TOTAL__0,000+000 0,000%000 1.418+001 8,412+002 9,638-003
NODE MAT  TEMP  DENSITY  ENTHALPY NCDE MAT  TEMP LENSITY  ENTHALPY " 7~ e e e =
(DEG R) (LB/CUFT) (3TU/sL8B) (CEG R) (LR/CUFT)Y (BTU/LB)
12 1903,05 88,000 456,69 7 7 2771931,82 88,000 470,24 T e
,,,,, s 2_.1907,00 88,000 458,55 8 2 1938, 66 88,000 473,43
3 2 1910,R4 88,000 460,35 9 2 154422 88,000 476,04
4 2 1915,65 88,000 462,61 10 2 1947.71 88,000 477,68
5 2 1920,44 88,000 464,72 11 2 1948,88 85,000 D e e g
6 2 1925.,35 88,000 467,18




SANDIA ABLATIOQON PROGRAM (VERSION Tw0)
. - o " PAGE 1% o S I
ORBIT 4 OF 5 D W LARSQOV, 9513

T QPTIONAL OUTPUT OF THERMOCOUPLE TEMPERATURES AND/OR ITSOTHERM DEPTHS——
DEPTHS MEASURED FROM QR]3INAL SURFACE
TEMPERATURES IN DEGREES RANKINE B e M S

EACH OUTPUT BLOCK SHOWS THE TIME [N SECONDS, THE CURRENT SURFACE TEMPERATURE,; ~ " e i
 TWE TEMPERATURES OF { THERMOCOUFLES, AND THE DEFTWS IN INCHES OF =0 ISOTHERMS

THE FIRST BLOCK SHOWS A SAMPLE TIME AND SURFACE TEMPERATURE, TWE SPECIFIED
DEPTHS QF THE THERMOCOQUPLES ([F ANY) AND THE [SOTHERM TEMPERATURES. THE SEERSSS e et SR
ARRANGEMENT OF THIS BLCCK CORRESPONDS TC THE ARRANGEMENT OF THE QUTPUT DATA,

404,7619  1903,0469 0,3500

QUTPUT DATA ' ) ) S e

1<

_0,0000 1245,0000  1245,0000 -
100,0000  1222,0341  71226,4900 B -
200,0000 4576,R111  4262,6471
300,0000 2724,4571  2904,5945 - - e o - -
400,0000 1923,7169  1971,5414
404,7619  1903,0459  1948,8750 - i B st eI Rea ST
_ THECALCULATIONTIMEIS 57,6680SECONDS




4

SANDIA ABLATION PROGRAM (VERSION Tw0)
- PAGE --q - --mmmev

6
SNAP 27 GLFC MULTIPLE ORBIT REENTRY_STUDY
THIS RUN IS FIVE ORAIT CASE FROM HRS017 TE=5500 K

ORBIT 4 OF 5 D W LARSON, 9513 : ' e s

~==REACTION KINETIC EQUATION=m=

DRHQ/DTIME = GAMMA ( BA*EXP(=EA/T)RHOOA((RHQA=RHCRAI/RHOOA)I**PSIA 13- ) T B :
+ GAMMA ( SR*EXP(=EB/T)RHOO3((RHOE=~RHORB)/RHOOB)*#PS[B )
+(4{=GAMMA) ( BC*EXP(=EC/TIHHOCS((RHOC=RHORC)/RHOCCI**PSiC ) ) ) = “EEETTeRReSenm—— N

_RESIN VOLUME FRACTION, GAMMA = wes*x(MASS FRACTION = 0,000}

»==TIME INCREMENT INFCRMATIQNw== o

__INITIAL TIME (SEC) 0,000
QUTPUT INTERVAL =wewwws SEC FROM INITIAL TIME UNTIL500.000 SEC
QUTPUT INTERVAL =wwswws SEC FROM500,000 SEC UNTILS00,000 SEC ~ = - = o mo oo e
OUTPUT [NTERVAL =w*xwws SEC FROM500,000 SEC UNTIL FINAL TIME

T T UMAXIMUMTTIME STEP =5,00 SECONDS ™ —

»==NODAL DATA==="""""""7
035000 =0.00000 0,00000 0,00000

___THE TITLE OF THIs FILE IS
' NODE MATL TEMPERATURE RELATIVE THICKNESS NODAL DEPTH CONTYRESTSTZNCE
(SQFT=S=DEG/BTU)

NO, NO, (DER,RANKINE) AREA (INCHES) (INcHESl.‘V T

*PLANAR SURFACE
MINIMUM THICKNESS OF LAST ABLATOR NODE (INCHES) 0.0100
EACH ABLATING NODE

THERE ARE 10 NODELETS ASS{GNED 7O
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SANDIA ABLATION PROGRAM (VERSION TWO)
e e i g RPAGE - 2 s S e e s et i
ORBIT 4 OF 5 D W LARSQN, 9513
~w=TIME DEPENDENT BOUNDARY CONDITIQNS==w == T e e T e S oy s
THE TITLE OF THIS FILE IS 000000000000000000000000
T T 7T T TTTTIME T RECOVERYT T TRADIATION HEAT PRESSURE
ENTHALPY HEAT RATE COEFF
(sec) (BTU/LB) (BYU/SQ FT»SEC) ~~~ ~ ([B/SJ FT=SEC) e T 2 R
0,00 17942.22 0.00 0.0000 0,00000
25,43 ) 18025,93 0,00 ~ T8, 0000 T 0,00000 e
50,10 18101.09 0400 0.0000 0,00000
T T 74,95 4816763 T 0400 0,0000 0,00000
99,67 18225,47 0,00 0.000% 0,00002
124,29 18274,52 0400 T 0,0008 ~ 77T 0,00014 T
148,83 18314,74 0.00 0.0016 0.00075
173,34 18346,07 0,00 0,0038 —— 0!y DOBABr o S =
197,73 18368,48 0,00 0.005% 0.00866
e e s V4 18381,93 0,00 0.0074 VER1564
245,04 18386,42 0.00 0.,0082 0,01903
267,99 T 18381,93 T T 0,00 S ) D AT ey B e s e
292,36 18368,48 0,00 0.0055 0,00866
316,78 T 48346,07 T 0400 TTTTTTTI0,0038 T s R - i
341,25 18314.74 0,00 0,0016 0,00075
T T T T 365,79 18274,52 0.00 0,0009 Frarans
390,42 18225,47 0.00 0.0001 0.00002
415,147 T 48167,63 T 0,00 T 0,0000 e T s S e
439,98 18101.,09 0400 0.0000 0.,00000
© 464,96 - 18025,93 TTTTTTTTTTTTTTTU0,00 T 0,000Q === B e -
490,09 17942,22 0,00 0.0000 0,00000
CH/CHO = PHI/(EXP(PHI)w1,) WHERE PHl = 2,~BRP#«M DOT/CHO, BRP IS 0.4 FOR STAGNATION
AND TURBULENT FLOW, AND 0,5 FOR LAMINAR FLOM, - I -
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SANDIA ABLATION PROGRAM (VERSION TWQ)

ORBIT 4 OF 5 D W LARSQOVN, 9513

PAGE = 3 S -

erewQUTPYTer==

B T T L 0,0000 SECONDS = = = = = @ = w w = ®» » = » = m -® = = «®=m o= =nwno
TIME SURF PRO3 SURFACE H WALL H ZDGE HEAT COEFF CH/CHO PRESSURE SURFACE
T T TSTEPTITER TOPTNT RAD (INY T (BTU/LBY  (8TU/LB) (LB/SUFT=SECY i
1 0 1 0,0000 0,00 417942,22 0.0000 0,00000 0,00000 Cw
- sxa A AT LON "RET EGevnr s mrt aetins bt S < e HEEEEEE
8 PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
B e A tLB/SQ FT=SEC) — (LB/ORIG ST FTY
0400000 0.00000 0,000000 0,000000 0.,000000 0,000000
~e=RECESS]ONS/RECESS]IN RATES==~ S s = - - -
CINY / (IN/3EC)
o T T SURFACE T T CHART(DL,00) PYROLYSTS (0,987
0,0000000/0,0000000 0,0000000/0,0000000 0,0000000/0,0000000
S S A BN ERBY B T ERN SN Sy e il oo s - . IR .
CURRENT RATES (BTU/SQ FT SURFACE=~SEC)
= e AND INTEGRATED VALUES (RTU/QRIG S FT)
CONVECTED RADIATED RADIATED CHEMICAL CONUUCT]ON
IN - IN ToyT T GENERATION —~ TUAWAY T T
RATE 0,000+000 0.000+000 0,000+000 0.,0004000 0,000¢000
TOTAL 0,0004900 " 0.000%000 0,000000 00004000 "0, 000+G00 """ e S O s ————
-==INTERIOR ENERGY TERMS~m=a
CURRENT RATES (BTU/SG FT SURFACE=SEC) ~— 7~ e e e e e e W M S e P PR A S =
AND INTEGRATED VALUES (3TU/QRIG sQ FT)
"PYROL GAS DECOMP CONVECTION TR 01 10 e i L e . S -
L PIck _uR ARSORPTION WITH SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0.000+000 0,000+000 0.000+000 T0.000+000
TOTAL 0,0004000  0,000+000 0,0004000 0,000%000 0.,0004000
NODE MAT  TEMP  DENSITY ~ ENTHALPY NQDE MAT ~ TEMP ~ DENSITY  ENTHALPY "~ 7777~ e S —
,,,,,,,,, o (DEG R) (LB/CUFT) (BTU/LB) (DEG R) (LB/CUFT) (BTU/LB)
1 1 1245,00 88,000 186,11 771 1245,00 88,000 186,11
2 1 1245,00 _ 88,000 186,411 8 4 1245,00 88,000 186,41
3 4 1245,00 88,000 186,11 9 T4 4245,00 88,000 o
4 4 1245,00 83,000 186,11 10 1 1245,00 88,000 186,11
5 4 1245,00 88,000 186,11 11 1 1245,00 88,000 186,44 T T e
6 1 1245.N00 88,000 186,11
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SANDIA ABLATION PROGRAM (VERSION TWO)

_ OKWBIT 4 OF 5 D W LARSQOV, 9513

- mm e ®m aoe ® W™ wmo®m " W ow ¥ m 8 ®m ® mo®m oW ®w W m ® ®w = ® T

e m = e e= === =="100,0000 SECOVDS

99

TIME SURF PROB SURFACE H o WALL H =ZDGE HEAT COEFF CH/CHO PRESSURE SURFACE
STEp ITER OPTN RAD (IN) (8TU/LB) (BTJU/LB) (LB/SG FT=SEC) CATM) s
29 2 3 0,0000 12829,37 18226,12 040004 0,95483 0,00002 Cx
===ABLATION RATEZS==~ = : - - 2 7 e =
8 PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
(LB/SQ FT=SEC) (LB/QRIG SQ FT) s TR, I
0.15849  0,00000 0,000008 0,000000 0,000139 0,000000
~==RECESS]ONS/RECESS]IN RATESamn= - s i e e R S R i e ;
(IN) / (IN/SEC)
SURFACE CHAR (0.00) PYROLYSIS (0,98) -~ — — e e S e 5 e e S
 0,0000190/0,0000014 0.0000490/0:0000009 0+0000190/0,0000009
-»=SURFACE ENERGY FLUX TERMSme= R R R s =
CURRENT RATES (BTU/SQ FT SURFACE=SEC)
AND INTEGRATED VALUES (3TU/QRIG SQ FT) - 0 0 e et s i e
CONVECTED RADIATED RADIATZD CHEMICAL CONDUCTION
IN T N T gl T T T T T GENERATION AWAY
RATE 2,992-001 0.000+000 8,248-001 64947-001 1.697-001
TOTAL 6,397+000 0.000%000 B,5254001 T 1,5084004 7 w2,41740041 T T S
-=-INTER]OR ENERGY TERMS===
T T T T T T T CURRENT RATES (BTU/SQ FT SURFACE=SEC)
AND INTEGRATED VALUES (BTU/QRIG SQ FT)
PYROL GAS DECOMP CONVECTION STORAGE 0 £ -
PICcK UP ABSORPTION  WITK SOLIDS IN SOLID REAR FACE
RATE 0,000+900 0,000+000 7,244-006 1.697-004 T w5,633e007 T T e )
TOTAL _ 0,0004500  0,000%000 ~9,255-005  =2,417+001 =2,386-005
NODE MAT TEMP  DENSITY ENTHALPY NODE MAT  TEMP  DENSITY  ENTHALPY ~— 77 "~ 77 7 m oo S e
(DEG ") (LB/CUFT)Y (HTU/LB) (CEG R) (LB/CUFTY (BTU/LB)
1 2 1219,86 88,000 177449 7 2 1218.,73 88,000 176,79 — 7 T S =
2 2 1219,72 88,000 177,14 8 2 1248,44 58,000 176,68
T3 2 1219.%8 88,000 177,08 9 7 2 74218.207 88,000  176.59
4 2 1219,39 88,000 177,02 10 2 1218,03 88,0090 176,54
5 2 1219.2 €8,000 176,96 11 2 1217.95 86,000 176,54 T T e s
6 2 1219,00 €8,000 176,848
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SANDIA AELAT!ONVPROGQAM“(VERSION TW0)

ORBIT 4 OF 5 D W LARSQOV, 9512

PIRGE /55 7o st o s

- wmm e o me e wme = 200,0000 SECONDS = = = s a ==

e e m oy W oW W W W R W ®m ® ® W W W W W wom oo

TIME SURF PR0OB SURFACE H wall H EDGE HEAT COEFF CH/CHO PRESSURE SURFACE
STEP ITER OPTN RAD (IN} (BTU/LB) ~ (BTU/LS) (LB/SQ FT=SEC) (ATM) ,
- 77 2 1 0.,0043 8075,20 18369,73 0,0053 0,93795 0,00915 Cx»
===ABLAT]ON RATES=== —"""7" R e TR AT Y i e R T ———
B PRIME B PRIME G M DOT CHaR M DOT GAS M CHAR M GAS
(L8/50 FT=SEC) TTTURLB/ORIG SGFTY s e e A i
o 0.18543  0,00000 0,000919 0,000000 0,031776 0,000000
~=<RECESSIONS/RECESS]IN RATES==- SRS B AR =
(1IN 4 (IN/SEC)
SURFACE CHAR (0.00) PYROLYSIS ¢0,98) e i e o S g e S
o 0,p0}§§31/n.0001253 0,0043334/0,0001228 0,0043331/0,0001228
) - “=»=SURFACE ENERGY FLUX TERMSmaw - bR e i i s e
CURRENT RATES (BTU/SQ FT SURFACE=SEC)
- o TTUAND INTEGRATED VALUES (BTU/QRIG SG FT) i P it ke i
CONVECTED RADIATED RADIATZED CHEMICAL CONDUCTION
T TTIN TIN ouT GENERATION AYAY
RATE 5,485+001 0.,000%000 5,963+«001 4,298+001 3.833+«001
TOTAL  1,730+003 0,000%000 TL,4304003 77T 71,9814003 7 203284003 T T T T ~
=== INTERIQR ENERGY TERMSewa
CURRENT RATES (BYU/SG FT SURFACE=SEC)
AND INTEGRATED VALUES (3TU/ORIG SQ FT)
PYROL GAS DECOMP CONVECTION T STORAGE TTTLOSS AT T T T T
PIcK UP  ABSORPTION WlTH SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0.,00c+000 1,502-001  3,818«0041 . S
_ _TOTAL__ 0.000+000 0,000+000 4,652+000 2,323+003 4,103-003
NODE MAT, TEMP DENSITY ENTHALPY NCDE MAT TEMP DENSITY ENTHALPY 7 T B T .
(NEG R) (LB/CUFT)Y (BTU/LB) (DEG R) tLB/CUFT) (BTU/LB)
1 2 3435,02 88,000 1206,17 7 2 3238.13 88,000 1406,64 77T e A e
2 2 3408,33 88,000  1192,59 8 2 3189,90 88,000 1082,28
3 2 3382,34 88,000 1179,47 9 2 3149,73 88,000 1062,00
4 2 3349,63 88,000  1162,95 10 2 3123,23 88,000 104,61
5 2 3318,91 88,000 1147,43 14 2 3111.09 88,000 1042.,48 T Tvrttyyr e e
6 2 3283,00 88,000  1129,30 i
- ” < - * 4
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~ SANDIA ABLATION PROGRAM (VERSION TwQ)

PAGE ~ 6 - S s B
o ORBIT 4 OF 5 D W LARSOV, 9513
P e w = momom= == %=~ 300,0000 SECONDS - e mom e e e mm ® ® e " ®momo®® mOW mo®m m e m e wwow =
TIME SURF  PRNB SURFACE H OWALL H ZDGE HEAT COEFF CH/CHO RRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTU/LB)  (BTU/LB) (LB/SQ FT=SEC) — - s -EATHY = e -
105 2 1 0,0199 8892,47 18361,47 0.0045 0,93421 0,00631 Ce
T ===ABLATION RATESm=~ T e e -
B PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
(LB/SQ FT=SEC) T (LB/ORIG SO FT) = e 35 e i es s 5 R
0.18544  0,00000 0,000777 0,000000 1145881 0,000000

SURFACE

CURRENT RATES
AND INTEGRATED VALUES

~weRECESSIONS/RECESS]IN RATES==- - - B et

0,0198929/0,0001055

CINY / (IN/SEC)
CHAR (0.00)
0,0198929/0,0001106

PYROLYS!S (D,98) ~—  — — 7~ SRR
0.0195?29/0.0001106

»*2SURFACE ENERGY FLUX TERMSm==

(8TU/SQ FT SURFACE~SEC)
t3TU/0RIG 50 FT)

CONLUCTION

__ CONVECTED RADIATED RADIATZD CHEMICAL
INT T T IN T CyYT T T GENERATION AWAY
RATE 4,204+001 0,006000 9,464+001 3,894#001 «1,285+00%
TOTAL 8,732+009 0,000+000 1,2424004 - T St A4 B .
)
I o =~=]NTERIQOR ENERGY TERMSe=a
T 7T T T T CURRENT RATES (BTU/SG FT SURFACE=SECY
AND INTEGRATED VALUES (BTU/QRIG sSQ FT)
PYROL GAS DECOMP CONVECTION STORAGE - LOSS AT == s R e R e i B e e
PICcK UP AESORPTION WITH SOLIDS {N SCLID REAR FACE
RATE 0,000+000 0,000%000 ~3,687-002 =, 281%00¢" "5,419-005 T T T e S
_ TO0TAL__ 0,0004000  0,000%000  1,037+001 3,205¢003 6,361%003
NODE MAT TEMP DENSITY ENTHALPY NODE MAT TEMP LENSITY ENTHALPY e SRR e
(NEG R) (LB/CUFT)Y (BTUZLB) (CEG R) (LR/CUFTY (BTU/LB)
l 2 3837,61 28,000 1413,50 7 2 3898.63 88,000 1444,93 : T i
B 2 2 3846,27 88,000 1417,97 8 2 3512,40 88,000 1452,02
3 2 3B54,62  £€8,000 1422,27 9 2 3923431 7 B8,0007 7 1457.64
4 2 3864,03 88,000 427,58 10 2 3529,96 88,000  1461,07
5 2 3874,44 88,000 1432,47 11 2" 3931496 88,000 1462,09 T SR T
6 2 3885,35 88,009 1438,09
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SANDIA ABLATION PROGRAM (VERSICN Tw0)

PAGE 7 -~ --
QKBIT 4 OF 5 D W LARSQON, 9513
e e m m e ommsmme e v 400,0000 SECOVDS = ® m =@ m @ e m W E % w w T w W e ® m @ m m W oW W omCmooooooooooo o
TIME SUR PRO3 SURFACE H WALL H =ZDGE HEAT COEFF CH/CHO FRESSURE SURFACE
STEP ITER OPTN RaD (¢IN) (BTUL/LB)Y - (BTU/LB) (LB/SU FT=SEC) CATM) - S_—
136 2 i 0,0234 13286,10 18203,05 0.0000 0,93570 0.00001 Ce
e==ABLATION RATCS=w= """ - e . . . R
8 PRIME B PRIME G M DOT CHAR M DOT GAS M GHAR M GAS
tLB/SQ FT=SEC) " {LBZORIG SUFT) = e cmmmmemmes
017043 0.,00000 0,000006 0,000000 0,171765 0.,000000
~-r=RECESS]ONS/RECESS]IN RATES~=~- = e e S PR ST SRR
(IN) / tIN/SEC)
SURFACE ' CHAR (0.,00) - PYROLYSIS t0,98) o e e e
0,0234225/0,0000008 0,0234225/0,0000008 0,0254225/0,0000008
-==SUPFACE ENERGY FLUX TERMSwam . S I -
CURRENT RATES (BTU/SQ FT SURFACE=SEC)
- AUE “INTEGRATED WALUES (BTUIDRIE g B st S e e e e P o RS S R RS ememmn
CONVECTED RADIATED RADIATZD CHEMICAL CONDUCTION
T T T T T IN T T T T T T INT T T OUT T T T T GENERATION AWAY
RATE 1,736=001 0.000+000 1.357«004 4,450~004 =1,279+001
TOTAL 9,778+003 0.,000%000 $,668+004 7778,282+003 - L e e BN M N
=== INTER]OR ENERGY TERMS==-
a CURRENT RATES ({BTU/SG FT SURFACE=SEC)
AND INTEGRATED VALUES (3TU/QRIG SQ FT)
PYRNL GAS DECOMP CONVECTION 7 STORAGE ~ 8 . T £
PICK UP AESORPTION WITH SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0.000+000  =3,34B+004 " T=1,279¢004 P B
__TOTAL__ 0,000+000 0,000+000 8,703+000 1,474+003 4.,036=002

NODE MAT TEMP DENSITY ENTHALPY NODE MAT TEMP DENSITY ENTHALPY "~ 77 S T A

(DEG R) (LE/CUFT) (BTU/LB) (DEG R) (LB/CUFT) (BTU/LB)
i 2 2400.81 88,000 690,64 72 2468,55 88,000 I e e -
- 2 2 2410,12 88,000 695,02 8 2 2484,59 88,000 734,24
3 2 2419.16 88,000 699,26 9 2 2497.45 88,000 737.5%
4 2 2430,48 88,000 704,70 10 2 2505,26 88,000 741,34
5 2 2441,n6 83,000 709,88 i 2 2507.34 88,000 742,35 T T
6 2 2453,35 88,000 715,90




SANDIA ABLATICN PROGRAM (VERSION

TWO)
PAGE 8
- - OKBIT 4 OF 5 D W LARSOV, 9512
- mm e m e e=omoe e s 400,4762 SECOVDS = = = = m m m = ® f m m e e m e ¥ o= mmeome o= o= o= -
TIME SURF PROB SURFACE H wALL H =DGE HEAT COEFF CH/CHQ PRESSURE SURFACE
STep ITER OPTN RAD (IN) (8Tu/LB) (BTJ/LB) (LB/SU FY=SEC) (ATM)
_ 155 2 10,0234 13123,76 17940,92 0.0000 0,93115 0,00000 Ce
~==ABLATION RAYZS~== - o o
3 PRIME B PRIME G M DOT CHAR ¥ DOT GAS M CHAR M GAS
(Le/sC FT=SEC) (LB/CRIG SQ FT) -
0,17038  0.00000  0,000000 0.000000 1171874 0000000
e==RECESSIONS/RECESS]IN RATES==- - - _ - - B
(I / (IN/SEC)
SURFACE CHAR (0.00) PYROLYSIS (0,98) - ---
0.023?3]§/q.0000000 0,0234373/0,0000000 040234373/0,0000000
~=+SURFACE ENERGY FLUX TERMSw=wm= . I A R SRS =
CURRENT RATES (BTU/SQ FT SURFACE=SEC)
AND INTEGRATED VALUES (BTU/ORIG SQ FT) o e - - -
. CONVECTED RADIATED RAD]AT=D CHEMICAL CONDLUCTION
TN TTINT T T T oyt ~ GENERATION TTAWRY
RATE 3,533=203 0,000+000 4,6624000 42247003 "4 ,646+000
TOTAL 9,781+003 0,000+000 1,737+004 TTB,289¢003 T B, 067002 T e e
e -~=INTERIOR ENERGY TERMS===
CURRENT RATES (BTU/SQ FT SURFACE=SEC)
AND INTEGRATED VALUES (3TU/ORIG SQ FT)
PYROL GAS pECOMP CONVECTION STORAGE LUSS AT — [ T
PlcK UR ABSORPTION WITH SOLIDS IN SCLID REAR FACE
RATE 0,0004000 0.,000+000 ~2,706+006 “4,666+000 1.,327=005 R o
__TOTAL___0,00040500  0,000+000  8,69Y+000 74990+002 1.202-C02
NODE MAT  TEMP  DENSITY  ENTHALPY NODE MAT  TEMP  DENSITY  ENTHALPY s S
(DEG R) (LB/CUFT) (BTU/LB) (CEG R) (LB/CUFT)Y (BTU/LB)
1 2 1848,45 28,000 430,89 7 2 1873.59 88,000 442,85 -
2 2 1851,47 28,000 432,54 8 2 1879,56 88,000 445,66
T3 2 1855,08  E8,000 434,15 9 2 1884,34 88,000 — 447,90
4 2 1859,33 88,000 436,45 10 2 18B7,24 88,000 449,26
5 2 1863,31 88,000 438,02 11 2 1838,01 88,000 449,62 - o - -
6 2 1867,91 88,000 440,13

66S
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SANDIA ABLATION PROGRAM (VERSICN TwW0)
PAGE 9 g =
ORBI!T 4 OF 5 D W LARSCN, 9543
= ~T T OPTIONAL T OUTPUT-OF “THERMOCOUPLE-TEMPERATURES “AND/OR—FSOTHERM-DEFTHS
DEPTHS MEASURED FROM CQRI{SINAL SURFACE
TEMPERATURES IN DEGREES RANKINE e s il i =
EACH OUTPUT BLOCK SHOWS THE TIME [N SECCNDS, THE CURRENT SURFACE TEMPERATURE, -
THE TEMPERATURES OF 4 THERMOCOUFLES, AND THE DEFTHS IN INGHES OF =0 ISOTHERMS
THE FJRST BLOCK SHOWS A SAMPLE TIME AND SURFACE TEMPERATURE, THE SPEC[FIED
DEPTHS OF THE THERMQCOUPLES (If ANY) AND THE ISOTHERM TEMPERATURES, THE = e e -
ARRANGEMENT OF THIS ELCCK CORRESFONDS TQ THE ARRANGEMENT OF THE OUTPUT DATA,
490,4762 1848,1589  0,3500
OUTPUT DATA - - = . St i et e e e e e e e
0,0000 1245,0000 1245,0000
TT7109,0000 1219,R612™ "1217,6514
200,8000 3435,0241 111.088%
300,0000 3837,6070 NG LY S0 B e S SRS R s e b S g s R _
400,2000 2400,8110 2507,3350
490,4762 1848,453% 1888,0063 T oSS ooooooooomemeoooees s
THECALCULATI{ONTIMEIS 18,0430SECONDS
< L “ v ‘ 4




9

SANDIA ABLATION PROGRAM (VERSION TWO)

6

- PAGE 1

SNAP 27 GLFC MULTIPLE ORBIT REENTRYSTUDY
THIS RUN IS FIVE ORSIT CASE FROM HRS017 TE=5500 K
ORBIT 5 NF 5 D W LARSON: 9513

_TecREACTIAN BINETIC EQUATION=<»

DRHQ/DTIME = GAMMA ( BA*EXP(=EA/T)RHOQA((RHOA=RHORA)/RHOOA)*#PSIA ")
« GAMMA ( BB*EXP(-EB/T)RHOQ3((RHOE=RHORB)/RHOOB)*+PS]8 )
#(1=GAMMA) ( HC*EXP(=EC/T)RHOOC((RHOC=RHCRC)/RHOOC)*+P3]C ")~

RESIN VOLUME FRACTION, GAMMA = -t-"(MASS FRACTION = 0,00

~==TIME INCREMENT INFCRMAT]ON===

INITIAL TIME (SEC) 0,000

QUTPUT INTERVAL =«wewss SEC FROM IN[TIA[ TIME UNTIL500,000 SEC
QUTPUT [NTERVAL S»#wxwww SEC FROM500.,000 S=C UNT]L500.000 SEC
QUTPUT INTERVAL =wwewss SEC FROM500,000 SEC UNTIL FINAL TIME

g)

_ FINAL TIME {SEC?) 525,00

MAXIMUM TIME STEP 25,00 SECONDS

===NQDAL DATA==="

0,00000

THE TITLE OF THIS FILE IS 0.35000 =0,00000 0,00000
NODE  MATL  TEMPERATURE  RELATIVE THICKNESS NODAL DEPTH
NO, NO, (DEG,HANKINE) AREA (INCHES) (INCHES)

~PLANAR SURFACE
MINIMUM THICKNESS CF LAST ABLATGR NODE (INCHES) 00,0100
THERE ARE 10 NCDELETS ASSIGNeED TO zAcH AELATING NODE

TCONTRESISTANCE

(SOFT=S~=DEG/ETU)
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SANDIA ABLATION PROGRAM (VERSICN Tw0)

PAGE 2 .
QKBIT 5 CF 5 D W LARSQOV, 95132
-=<TIME DEPENDENT BOUNDARY CONDITIONS=== - - -
THE TITLE OF THIS FILE IS 000000000000000000000000
e e e M E T —RECONERY — — RADJATION— HEAT PHESSURE
ENTHALPY HEAT RATE COEFF
(SEC) tgTuU/LB) " (BTU/SQ FT-SEC) -==-tLB8/S0 FT=SEC)- CATMS) - Sy s S— .
0.00 15645 ,82 0.00 0,0000 0.00000
26,68 15695,52 0,00 - T s 0/¢18000 85~ rmemr— e s -
53,26 15740.15 0,00 0.0000 0,00002
T 79,76 T T 45779466 0490 ~——0.0001 000006
106,19 15814,01 0.00 0.0006 0,00023
132,55 15843 ,13 " (s D PHeESmEmtameeang QP Fea et D —— g
158,856 15867,01 0,00 0.0c2Y 0.00246
185,13 15885,62 - 0390 P 0.0044 0,00572 -—-——=-===m=mmemms S _
211,36 15898,92 0400 20,0060 0.,01036
. 15906,91 0.00 0,007% Qw1467
262,50 15909,53 0,00 0.0075 0,01647
287,44 TTTA5906,91 T TTTTTTT0, 00 Ty QP A e B T EE L e S -
313,64 15898,92 0,00 0.0060 0.01036
339,87 TTTTTTTTTTT45885,627 TS 0,00 T TTT0.0044 T 0, 00572 - -
366,14 15867,01 0,00 0.0029 0.,00246
e 300 45 15843,13 0,00 0.0017 0.00082
418,81 15814,01 0,00 0.5006 0.,00023
445,24 7777777 15776,66 TS 1 0,000% s 0.0000 B e e S e S T
471,74 15740.,15 0:00 0.0000 0.00002
i 498,32 T 15695,52 T 0,00 ""TTTTTTTTTTTTTTTGL 0000 T - =0, 00000 "= m e mm e
S 525,00 15645,82 0400 0,0000 0.,00000
CH/CHO = PHI/Z(EXP(PH])=1,) WHERE PWHI = 2,#8RP#M DOT/CHO, BRP IS Q.4 FOR STAGNATION
AND TURBULENT FLOW, AND 0,5 FOR LAMINAR FLOW,7" 7 B TTTTYFYTTT T -
e R O R i e
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SANDIA ABLATION PROGRAM (VERSION Tw0)
: ot PAGE - 3

OxB!T 5 OF 5 D W LARSON, 9513

===-QUTPUT===~

0,0000 SECONDS

TIME SURF PRNB  SURFACE H OWALL H ZDGE HEAT COEFF CH/CHO PRESSURE SURFACE
“———STeEp TITER OPTN ~RAD (INT {BTU/LBY (BTU/LBY  (LEB/SU FT=SEC) S LATM)
1 0 1 0,0000 0,00 15645,82 0,0000 0,00000 0,00000 Ce
-~=ABLAT]ON RATES=w~ e s PR I R
B PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
S T T T T (LB /SQ FTSSECY (LB/0RIG ST FT)Y ——
0.00000 0.00000 0,000000 0,000000 0,000000 0.000000
-+-RECESSIONS/RECESS]ON RATES-== N R
C(INY /7 (IN/SEC)
T T SURFACE — CHART(Q,00) “PYROLYSIS(0,98)

0,0000000/0,0000000 0,0000000/0,0000000 0,0000000/0.0000000

-»=SURFACE ENERGY FLUX TERMSmwa-=
CURRENT RATES (BTU/SG FT SURFACE=SEC)

T AND INTEGRATED VALUES (3TU/OQRJG ST FT)

CONVECTED RADIATED RADJAT=D CHEMICAL CONDUCTION
IN IN ouT GENERATION ~ 77 AWAY
RATE 0.,000+000 0.000%000 0,000¢000 0.:0004000 0,000¢000
TOTAL 0,000+000 0,000+000 0,0004000 0,000+000 0,0004000"
-~=INTERIOR ENERGY TERMSe=a
CURRENT RATES (BTU/SG FT SURFACE=SEC) ~ - -
AND INTEGRATED VALUES (BTU/ORIG SQ FT)
PYROL GAS DECOMP CONVECTION STORAGE LO8S AT~
- P1CK UP ABSORPTIQON WITH SOLIDS IN SOLID REAR FACE
RATE 0,0004000  0.000+600  0,0004000  0,000¢000  0.000+000
TOTAL 0,000+000 0,000+000 0,0004000 0.000+000 0.,0004000
NODE MAT TEMP DENSITY ENTHALPY NQDE MAT TEMP DENSITY ENTHALPY
(DEG R) (LB/CUFT) (8TU/LB) (CEG R) (LB/CUFT) (BTU/LB)
1 1 1245,00  €3,000 186,11 777 4771245,007 7 788,000 — 186,11
2 1 1245,00 88,000 186,11 8 1 1245,00 88,000 186,11
3 1 1245.00 88,000 186,11 9 1 1245,00 858,000 186,11
4 1 1245,00 88,000 186,11 10 1 4245,00 88,000 186,14
] 4 1245,00 88,000 186,11 pie] 1 1245,00 88,000 186,11
6 1 1245,00 83,000 186,11
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SANDIA ABLATION PROGRAM (VERSION TwQ)
— e PAGE 4 i e e e R bt
Q0KBIT 5 OF 5 D W LARSON, 9513
-----------v--IO0,0000SECC\JDS - B m WM e ® e w W W W W wW'®S W ® W OB omow W W W W W W W W - -
TIME SURF PRNB SURFACE H wWALL H ZDGE HEAT COEFF CH/CHQ PRESSURE SURFACE
STEP ITER OPTN RAD tIN) (BTU/LBY  (BTJU/LB) (LB/SU FT=SEC) — CATMY e
29 2 1 0,0001 12480,59 15805,96 0.s0004 0.95179 0.00017 Cw
===ABLAT]ON RATZES=w=""""""""""""" e
3 PRIME B PRIME G M DOT CHaR ¥ DOT GAS M CHAR M GAS
T (LB/SQ FT=SEC) T (LB/ORIG SQFT) e e
. 016877  0,00000 0,000069 0,000000 0,000957 0.000000
’ =CN SRS et Mo - d e il il g - B f o e S S S S S e
CIN) / tIN/SEC)
SURFACE o CHAR tQ,00) ~——— PV ROLY ST Sty G Y e e e e
0,0001305/9,0000095 0,0001305/0,0000078 0,0001305/0.0000078
e e SURFACE ENERGY FLUX T RM S m e o o oo
CURRENT RATES (BTU/SQ FT SURFACE~SEC)
~“AND IWTEGRATED VALUES (2TU/QRIG SQ FT) " S e S R e i RS i e e
CONVECTED RADJATED RADJATSD CHEMICAL CONDUCTION
g e e e ——1IN oyt GENERATION AWAY
RATE 1,470+000 0,000+000 1,389+000 5,384+000 5,515+000
TOTAL 3,189+001 0.000«0007 T9,497+00L T Tt e R e
o o ~=-INTERIQR ENERGY TERMS=n-
CURFENT RATES (BTU/SG FT SURFACE=SECY
AND INTEGRATED VALUES (BTU/QRIG SQ FT)
PYROL GAS DECOMP T CONVECTION 777 STOQRAGE T A e e e e
PIcK u®? AESORPTIQON W{TH SOLIDS 1N SCL1D REAR FACE
RATE 0,000+000 0,000+000 ~~ 8,099-004 5,514+000 1.203-006 ST e
_ TOTAL __ 0,0004000 £+000+000 7.741003 9.562+001 2,809=006
NODE MAT TEMP DENSITY ENTHALPY NODE MAT ~ TeEMP DENSITY ENTHALPY —~ T e e
(NEG R) (LB/CUFT) (8TU/LB) DEG R) (LB/CUFT)Y (3TU/LB)
4 2 1380,8%1 88,000 234,32 7 2 T1249,69 88,000 1o e e T ST
. 2 2 1376,42 88,000 232,76 8 2 1342,50 88,000 220.72
3 2 1372,18 88,000 231,26 9 2 1336,62 88,000 218,63
4 2 1366,%4 88,000 229,40 10 2 1332,75 88,000 217,26
5 2 1362,40 88,000 227,48 11 2771330483 88,000 L i
6 2 1356.,52 88,000 225,70
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SANDIA ABLATION PROGRAM (VERSION Tw0)
: - PAGE 5 - = .
o - ORBIT 5 OF 5 D W LARSQV, 9512
“ e = = = e == === 200,0000 SECOVDS = = = = = e m e = @ @ % w e s m e om o= oweeomomomom e W -
TIME SURF PRD SURFACE H WALL M ZDGE HEAT COEFF CH/CHQ PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTU/LBY) (BTU/LB) (LB/SQ FT=SEC) - - tATM) - mdm it e =
o 70 2 1 0,0056 8295,53 15893,16 0:0050 0.93818 0,00804 Co
i ' ===ABLAT]ON RATZS=»- ) - - e SRS e S
B PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
. (LB/SQ FT=SEC) 77 (LB/ORIG SQ FT) - S R R mr S
B 0,18543  0,00000 0,000856 0,000000 0,040916 0.000000
~e=RECESSIONS/RECESS]IN RATES=-== o I = Sl = -
(1 / (IN/SEC)
SURFACE CHAR (3,00} FYROLYSHS 4 07 8B sm=mrnrmrmrmce s == Sl ~
0,0055794/0,0001168 0,0055794/0,0001139 0,0055794/0,0001139
--=5URFACE ENERGY FLUX TERMS=-= =5 T P o
CURRENT RATES (BTU/SG FT SURFACE=SEC)
AND INTEGRATED VALUES (3TU/QRIG SG FT) eSS e e = s S
CONVECTED RADIATED RADIATED CHEMICAL CoNDUCTION
e INT "IN — " guT" —GENERATION AWAY
RATE 3,772+001 0.000¢000 5,43340014 4,102+004 2.457+004
TOTAL 1,5474003 0,000+000 4,8344003 T - T S e LM S A
«=-[NTERIQR ENERGY TERMS==-
T T T CURRENT RATES (BTU/SG FT SURFACE=SEC)
AND INTEGRATED VALUES (3TU/QRIG SQ FT)
PYROL GAS DECOMP CONVECTION STORAGE ~~~ LOSS AT R e e e S L L
PlcK UP AESORPTION WITH SOLIDS IN SOLID REAR FACE
RATE 0,000+000 0,000+000 8,940-002 2,448+001 B TP - - R
___TOTAL__ 0,000+200 0,000+000 4,2434000 2,323+003 1,678+003
NODE MAT  TEMP  DENSITY  ENTHALPY NODE MAT  TEMP  DENSITY  ENTHALPY e - - Ev T o
(DEG R) (LB/CUFT) (8TU/LR) BEG R) (LR/CUFTY (gTU/LB)
1 2 3358,53 88,000 1167,44 7 2 3232,43 88,000 1103,76 - S - -
2 2. 3341,39 88,000 115879 8 2 3201,%8 88,000 1088,23
T3 2 3324,70 88,000 1150436 97 2 3176,14 83,000  1075.34
A 2 3303,74 88,000 113977 10 2 3159,37 85,000 1066,87
5 2 3284,06 88,000 1129,83 11 2 3151.,90 88,000  1063,40 o e e =
b 2 3261,09 88,000 1118,24
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SANDIA ABLATION PROGRAM (VERSION Tw0)
- = PAGRE = @ ~=~s=mm=rmsres drn e TR ceEass
QOKBIT 5 OF 5 D W LARSQV, 9512
@ % % e = e moa = moe = e 300,0000 SECONVDS = ® = ® ® & = = W m w e w e w owE e om e e woW W W wow oo
TIME SURF PRNB SURFACE H wALL H =DGE HEAT COEFF CH/CKO PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTU/LSY  (8TJ/LB) tLB/SG FT=52C) (ATM) - S —
93 2 1 0,0206 7733,29 15903,08 040061 0,93488 0.01242 Ce
~==ABLAT]ON RATES=w="~ " £ == SRR S S S R R e e e S A R S T S R
R PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
(LB/SQ FT=SEC) S tLB/0RIG SQ FT) GRS e e e e e e
0.18548 0,00000 0.,004055 0,000000 0,151274 0.000000
-==RECESSIONS/RECESSIIN RATES-=- sk s 2 e e S e e e e Ao e Bl o
(INY / (IN/SEC)
SURFACE ) CHAR (0.00) SEampY QRIS PSR O Y e s S e e e RS e S SRS S S SR
0.0206283/0,0001439 0.0206283/0,0004486 0,0206283/0.0001486
R R N O e R R B B i S e e B e o e S e S sl
CURRENT RATES (BTU/SG FT SURFACE=SEC)
) ) “AND INTEGRATED VALUES (BTUZQRIE SO F T ) o oo s oo e oo
CONVECTED RADIATED RADIATZD CHEMICAL CONDUCTION
e £ A —TOYT T T T T GENERATION TTAUWAY
RATE 4,098+001 0,000+000 1,006+002 4,683+001 =3,455«000
TOTAL  6,917+003 0,000%000 T 4,3164004 T T 7.3974003 T 3,210+ 003 T T T T e
= ===]NTERIQR ENERGY TERMSewna
St SeaeSe T CURRENT RATES (BTU/SG FT SURFACE=SEC)
AND INTEGRATED VALUES (BTU/QRIG SQ FT)
PYROL GAS ~ DECOMP T CONVECTION ~ 7777 STYORAGE ~—~~LOSS™AT T e S e e
P1cK UP ABSORPTION WITH SOLIDS IN SOL1ID REAR FACE
RATE 0,000+900 0,000%000  «~8.691-003 T®3.442¢000 o 1T K -
___TOTAL_ 0,000+000 0.000+000  8,778+000 3.202+003 6,605#003
NODE MAT TEMP DENSITY ENTHALPY NODE MAT TEMP DENSITY ENTHALPY —~ T e
(DEG R) (LB/CUFT)Y (BTU/LB) (CEG R) (LB/CUFT)Y (BTU/LB)
1 2 3894,39 88,000 1442,75 7 2 3540.13 88,000 1450,85 T T T T
_ 2 2 3896,70__ 88,000 _ 1443,94 8 2 3913,49 88,000 1452,58
3 2 3898,91 88,000 1445,07 97 2 3516409 88,0007 1453,92
4 2 3901,40 88,000 1446,46 10 2 3947465 88,009 1454,72
5 2 3904,05 88,000 1447,72 117 273518410 86,000 1454,96 T T
6 2 3906,82 88,000 1449,15
2 . - .
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SANDIA ABLATION PROGRAM (VERSION TwQ)

PAGE 7 -
. ORBIT 5 0OF 5 D W LARSON, 9513
“ m = m m o= ow = wee =+ 400,0000 SECOVDS * » % * = = = = = = ®w g = @ e 0¥ e wowewe e s
TIME SURF PROB SURFACE H wALL H EDGE HEAT COEFF CH/CHO PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTU/LB) (BTJU/LY) (LB/SG FT=SEC) tATM)
145 2 10,0293  12332,53 15834,79 0,0013 0,93303 0.00057 Ce
==<ABLATION RAYZS=m=
B8 PRIME 8 PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
{LB/5Q FT=SEC) {LB/CRIG SQ FT) P e A e
017409  0,00000  0,000204  0,000000 0,215174 0.000000
-+=RECESSIONS/RECESS]ON RATES=== - — -
(IN) / (IN/SEC)
SURFACE CHAR (0.00) PYROLYS!S (0,98) @ x

. 0,0293416/0,0000279  0,0293416/0,0000316 0,0293416/0,0000316

=»=SURFACE ENERGY FLUX TERMS»e= -

CURRENT RATES (BTU/SQ FT SURFACE=SEC)
AND INTEGRATED VALUES (8TU/QRIE SQ FT) B
CONLUCTION

CONVECTED RADIATED RADJAT=D CHEMICAL
e [ R — IN — QT e GENERATION —AWAY
RATE 4,420+000 0,000+000 3,360¢001 1,481+001 =1,343+001
TOTAL 9,245+003 t,000%000 1.,773+004 40584004 T 2.14790603
- B ~=-INTERIQR ENERGY TERMS==-
o T T T T T CURRENT RATES (8TU/SC FT SURFACE=SEC)
AND INTEGRATED VALUES tBTU/QRIC SO FT)
PYROL GAS DECOMP CONVECTION STORAGE TTUTTTLOSS AT
PICK UP ARSOURPTION WITH SOLIDS IN SOL1D REAR FACE
RATE 0,000+n000 0,000+C00 ~1,201-002 w1 ,342«004 3,791-005
_ TOTAL 0,000+000 $4000%000 6,626+000 2,173+003 £.131.002
NODE MAT TEMP DENSITY ENTHALPY NODE MAT  TEMP  DENSITY ENTHALPY
(DEG R) (LB/CUFT)Y (8TU/LR) (CEG R) (LB/CUFT)Y (8TU/LB)
| 2 2988,A82 88,000 680,74 7 2 3056420 88,000 1014.76
2 2 2998,25 88,000 985,50 8 2 3071,64 88,000 1022,56
3 2 3007.,37 €8,000 990,40 9 2 T 3083.75 " 88,000 1028.68
4 2 3018,70 88,000 995,83 10 2 30%90.84 88,000 1032,2%
5 2 3029.22 88,000 1001,14 2% 2 3092.34 88,000 1033,00
6 2 3041,35 88,000 1007,27
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SANDIA ASLATION PROGRAM (VERSION TWO)
e e e 2 D L L L s . - e PAGE B e e
OKBIT 5 QF 5 D W LARSQON, 9513
e e e wm m e e e m e s e 500,0000 SECONDS T e = M e A e e e W @ e W e W e e W e
TIME SURF PROB SURFACE K oWALL H ZDGE HEAT COEFF CH/CHO PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (BTUZLBY - (BTU/ZLEBY ~—CLBISQ FT=SEQ )=~ T S —
137 2 i 0,0300 13186,42 15692,39 0.0000 0.92321 0.00000 Ce
D T T T T e e ABLATION RATESmw T T T e S e
B PRIME B PRIME G M DOT CHAR M DOT GAS M CHAR M GAS
& STt STTTTTTTT U (LB/SQ FTeSEC) S CLB/ORIG S F T ) T T T T e e
o _ﬁ»ﬂ_v170"2 0.00000 0,000002 0,000000 0,220143 0,000000
= T e RECES S IONS /RECE S S I ON TR A T B S e T T T T T e o
(IN) / (IN/SEC)
SURFACE —— 777 CHAR tQ.08) — e R S S B s e S e e e e S e i =
3 0,0300195/0,0000002 0,0300195/0,0000003 0,0300495/0.,0000003
- - - T T T e weSURFATE ENERGY FLUX TERMSmew ~7 7 77 7 7 oo s m e s e e e e S e S BN
CURRENT RATES (8TU/SQ FT SURFACE=SEC)
2 e D N TG RA T B VA eSS BT R G GO T e T e e T et
CONVECTED RADIATED RAD!AT=D CHEMICAL CONDUCTION
per e S — "IN ~IN OYT — " GENERATION AWAY
RATE 2,538=002 0.000%000 7,077+000 1.275=001 =6,829+000
TOTAL ™ T 9,323+00% T 0.000%000  4,%28004 T TT1.089¢004 -8 2
_ ~n=INTERIOR ENERGY TERMSw=-
CURRENT RATES (BTU/S3 FT SURFACEWSEC)
. _AND INTEGRATED VALUES (BTU/DRIG sSQ FT)
PYROL GAS DE(CMP CONVECTION ~ 77 STORAGE —~ 8
P1CK UP ABSORPTION WlTH SOLIDS IN SOL1ID REAR FACE
RATE ~ 0,000«000 0,000%000  ~6,047<-005"  =6,829¢000 4,782=005 - T
o _TOTAL___0,000+000 £.000%000 6,421+000 1,058+003 1,394-002
NODE MAT TEMP DENSITY ENTHALPY NODE MAT TEMP DENSITY ENTHALPY T e e e e
(NEG R) (LB/CUFT) (BTU/LB) (DEG R) (LB/CUFT) (BTU/LB)
1 2 2047,34 £€8,000 524,51 7 2 2084,02 88,000 A
2 2 2052,43__ 88,000 526,90 8 2 2092,34 88,000 545,76
3 2 2057,306 88,000 529,422 9 2 2099,25 88,000 924B.91
B 4 2 2063,51  £€8,000 532,11 10 2 2103.18 88,000 550.75
35 2 2069,24 88,000 534,80 1% 2 2103.96 88,000 554,12 T T
6 2 2075.,87 _ 88,000 537,92




69

SANDIA ABLATION PROGRAMW(VERSION TwOo)

PAGE 9§ . s B PR A fmns
OKBIT 5 OF 5 D W LARSON, 9513
- e m w % mmommwowem® e 524,9998 SECQOVDS = = % ® @ = @ = ® w e o w N T omE e e oa e ww e oW W ow owwo- SRR RA e
TIME SURF PRNB SURFACE H walL H EDGE HKEAT COEFF CH/CHO PRESSURE SURFACE
STEP ITER OPTN RAD (IN) (8TU/LBY  (BTU/LY) tLB/SQ FT=SEC) CATMY S cass et SRE S
132 2 1 0,0300 13186,42 15692,39 040000 0.9232% 0.00000 Cw
==~=ABLATION RATES=e= —7 o o T =SSt
8 PRIME B PRIME G M DOT cHaR M DOT GAS M CHAR M GAS
(LB/SQ FT=SEC) : CLEZORIG "SRF T ) = s sooroeas smaSsmdunnasis SEEaiEElSS e i
0415733 0,00000 0,000002 0,000000 0,220143 0.000000
->=RECESSIONS/RECESS]IN RATES~==~ el T e e
(IN) / (IN/SEC)
SURFACE CHAR tQ,00) — — o s - R 3 i e
~ 0,0300195/0.0000002 0,0300195/70,0000003 0,0300195/0.0000003
== =SURFACE ENERGY FLUX TERMSm o e o o e -
CURRENT RATES (BTU/SQ FT SURFACE=SEC)
AND INTEGRATED VALUES (8TU/ZORIG SO F T i oo o oo e e
CONVECTED RADIATED RADIATZD CHEMICAL CONDUCTION
T T T TN T T T T UINT T T O T T T T GENERATION AWAY
RATE 2,538~002 0,000+000 7,077+090 14275-001¢ =6,829+000
TOTAL 9,323+003 0.000%000  1,92B84004 " 4,089e004 T 4,0634003 T T T T T
I I ST S *+~INTER]IOR ENERGY TERMS==-
CURRENT RATES (BTU/SG FT SURFACE=SECT
AND INTEGRATED VALUES (8TU/QRIG sQ FT)
PYROL GAS DECOMP CONVECTION 777 SYORAGE ~~ TLOSS AT~ T e B
PloK U® ABSORPTION  WITH SOLIDS IN SOLID REAR FACE ,
RATE 0,000+000 0,0004000  =m6,047-005  ~~w6,829«000  4.7B2-005 T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTIITTITTTTTTITTT
) ___TOTAL__ 0,000+000 0,000%000 _6.421+000 £4058+003 1.394w002

NODE MAT TEMP DENSITY ENTHALPY NODE MAT TEMP DENSITY ENTHALPY ™~ 7T

(DEG R) (LB/CUFT) (BTU/L(B) (CEG R) (LB/CUFTY (BTU/LB)
1 2 2047,34 88,000 524,51 7 2 2084,02 868,000 T
2 2 2052,43 88,000 526,90 8 2 2092,54 88,000 545,76
3 2 2097,36 88,000 529,22 9 2 2099.25 88,000 548,91
4 2 2063,51 88,000 532,44 40 2 2103,18 88,000 550,75
5 2 2069,24 88,000 534,80 11 2 2103,96 88,000 By T e e e S S S s s S
6 2 2075,87 €8,000 537,92




0L

SANDIA ABLATION PROGRAM (VERSION TwO)

“PAGE 10 ) : o o
ORBIT 5 OF 5 D W LARSON, 9513

T TOPTIONA[ OUTPUT OF THERMOCOUPLE TEMPERATURES AND/OR ISOTHERM DEPTHS
DEPTHS MEASURED FROM QRIGINAL SURFACE )
TEMPERATURES [N DEGREES RANKINE i e o

EACH OUTPUT BLOCK SHOWS THE TIME IN SECONDS, THE CURRENT SURFACE TEMPERATURE, ~ - " —r-rmrrormoromms oo
__THE TEMPERATURES OF 1 THERMOCOUPLES, AND THE DEFTHS IN INCHES OF =0 ISOTHERMS

THE FIRST BLOCK SHOWS A SAMPLE TIME AND SURFACE TEMPERATURE, THE SPECIFIED
DEPTHS OF THE THERMOCOUPLES (IF ANY) AND THE ISOTHEZRM TEMPERATURES,  THE T
ARRANGEMENT OF THIS BLOCK COKRESFONDS TQ THE ARRANGEMENT OF THE OUTPUT DATA,

~ 524,9998 2047,3487  0,3500

oUTPUT DATA - B o . T T T e e

0,0000 1245,0000 1245,0000

) 7400,0000 1380,8117 1330,8325

200,0000 3358,5343 3151.9014
300,0000  3I894,3940  3918,1000 - - S e e A e

400,0000 2988,8197 3092,3077

500,0000 2047,3437 2103,9604 T e e e e SR e Bt e
) 524.9998 2047,34587 2103,9601
THECALCULATIONTIMEIS "16,3680SECONDS




APPENDIX C

Sample CINDA Computer Runs

CINDA Input for Two-Dimensional
GLFC Thermal Model

CINDA Printout for Orbit One of
Five Orbit Reentry

71-72
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CINDA Input for Two-Dimensional
GLFC Thermal Model

73-74
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G/

) ATHERMAL LPCS

3n0DE DATA
1,7854,40,

2,789.,0,

w

1u

\
i6

17

9

an
37
33
3y

7
7

’

35,

RS
37
3a
4n
Ml
.2
43
Y4y
45
4u
87

Hipig

4o

934,40,
97440,
l0ReWC W
1094400
L10esN,
111090,

112440
1113e,0,
111450,
13864,06
13874,0.
1582¢,0
174944,0,
17444,0,
7650900
787¢90
793440
7976404

1108e,0,
1309040
1110e¢,00
111te,2,
1112e,00
1113¢,0.

1114¢,0.
13860 ,0,
1337040
1532¢,4,0,
174490 40,

1749440,

785490,
78930
793040,
7974404
1108e,0,
LIN%e,MNe
1110¢,0

1110490,

!
Li12e40
1113400
11]14¢y0,
1376ey0,
138740
15024,0,
17454440,
1744¢,0,.
7054900

9THERMAL RESPONSE CF THE SLFC FoR ORBIT | OF 5 MOR - S o
s SECTION | T e T === R ETeEea S Gass
s SECTION &

Hn

76944004

514793¢30
5247970000




9/

523
54
55
54
57
5a
59
&En
61
62
63
6o
6
66
67
b n
69

n
21
92
?3
G
o
94
97
9i
94
1n
io
10
10
10
1r
Ir

10
o
1c

1

s 1108e,0,
,11094,0,
v 11 D D
y1111e,0,

.
7v11140400
Hyl3E64400
913876400
(s 1SHZ2e g0
1217494904300
2917440400

b1 E2e 60
v 11134,0, - [ _ _ _ _
v11144,0.
y13R6e,0, ~ ., _ - T _ R _ _
s VAR 765006
1582040,
y17444,0,
21 174494,04 N e e e ———— SO S SR S SR R R -
7854900 $ SECTION S
WT69 0906 e o L o St o e ke =
2y 773440
W 759790, o=
Jlioge,0, T -
D109 50 ) o - . _ S e e s ottt N
y111Ue,0,
W11l 1ey00 L _ . S = = -
»11124,0.
2 11136,0,
vl114e,0,
1V 13866,00 g A ~ I N e e s R — -
s 13870 400 ) ) i
i lB20 30, ~ maee e PR T e e e R ——
92.17444,0, ) T } ) -
B0 ,174494,4,0, -
278540906 s SECTIon &
,7‘4'7- 10 I T R et e e e e o e ey = e cea s o R e e o e
93290
W 1970004 e e
1 1108e,0,
2 110%e 400
211100,
vE 1Y Ve, o o e S A e NN
1131240,
21113640, D === U SO SOV
2 1114e,4,0,
s 1284540
13876400
4,15882e,0, o o e 8 e ook, e o L e R e R N e
y 1744440,
Wy 17444,0, R ~ o e ~ s i e e e oo ol SRS R R CRNC SN
17654900 ) $ SECTIoON 7
v 729e400 -
27930400
(19797 0,0. o I e TS Y
1011084404 i .
2911094400 o e B, - e N S -
3911100,00
U lllleyOo L
5911120400
Ar11120400 e A A e o s S e e [




LL

o . — ¥ 0 - L
~1134,604,00 S SPACE BOUNnARy NODE
EwD
ReLATIVE NODE NUMBERS ACTUAL NODE NUMBERS
1 THRU 10 1 2 3 4 S 6 7 8 ? 0
- 1! THRU 20 o __”, A O V- R T S 158 16 “"17” ) 18 19 20 T o
o 24 THRU 30 I 2 | 22 23 24 25 26 271 B 1: I 29 e T R
3 THRm 4B 3! 323 3T s T3e T 31 s 39 T Tag .
o 41 THRUY 50 41 42 43 44 45 44 47 48 49 50
51 THRU 60 51 52 53 54 55 56 S 58 59 60
B 61 THRUY M bV b2 63 64 65 66 67 68 &y LA
70 THRU el 71 72 73 74 75 76 77 78 79 60
.8l THRU . By . 82 83 84 85 8 ___ B7 8B _______ 89 90 _
91 THRY 100 91 92 93 94 95 96 97 98 99 1060
1Bl THAU___ 110 101 102 103 104 105 J06 107 108 109 11p
111 THRU 113 111 112 113
ac0 3¢cohDULTOR OATA o o o R o o e
et GRAPHITE CONDUCTORS B -
14192,00, 2,2|3,0'. 3':}.‘*10. N . Y o I . N S v N
R Wl 9l 7400y 5,2,la,n,, 643,19+00
7449020000, 8,17918,04, 9218,19,0,
o 104,19,20404y _ B 11117‘31.0)1 ____________ 1241843490 e
13¢19,35,00) 1u920,36,00) 15,971,980 i )
) 16472,999046 17-9".1"0.';‘-'_;74_ R B A N
19982,98404 2:163,99,04, 214R4,100,0.
S 22,33,34,00,  23434,35,D4, 24,35,3640,
2% 4334990y 26934,50,04 27,535,510
2Ry 364,52, 06y 29049, 50 O30S0 S D e
31451,52,404 32149,65,08 33,5046690.
34,51,67,04, N 351052,68,000 36 0850 b by Oe
37,66,67,3049 35947 ,68,04, 39,45,81400
M0, 66,82)04y_ 41 067,83, 00 _H424H6,8440
43,81 ,82,0., 44182,83,0,, 45,83,84,0,
KkpM BORYLLIUM CONDUCTORS SRR e n 3 D < SRR S - o B e WA P e B R S e S e e S A e
46 ,5906504, 47396974 Ney 48,748,400
49,8,9,04, SO990 0406y 5141041006 __ ~ e e e EiA eemeno el
52,5921 900, 51961922,0e, 54,7423,0U,
S o 56,B,2430ey____ 5499425,0ey 57410,2640.
658 L} s ZT Ba y 599101911n2,0,, 60,1024)U3,0.
61,103,104,0., 620104, 1005,0,, 63,105,1U6,0. ~ et s g SRR g s i eSSt e e TR e A
64,10645107,04, 6L 985,101 ,Me, 664,864,102 ,04
67 BT 4 103 40 0y 60988,1N04,%, 69,39,105,0. e
70,9041U06,04e, 712095 OT5iTe 72,21492210,
73,224,230y Tuw23,2440Des 75244250,
15025 ¢ 2640wy, 17025527 y0as 7842193710,
79,22,38404 B::923,39,N4y B} 81,24,40100 . _ U SO~ R S .
82,25,41,009 B53925,42,04 BY 42744310,
B o 37 3804y 84338,;59 .06 87,393,400 s e S e RS S
BRr,aD .41 04y BGroebdl 42,04 90 ,42,49390%
- 91437253304y G2038,58 0ay 93399509y ___
985U 456 4Dy el 57,000 FEYH245R 1
i A i L IS Fu B 5y Mgy Y9 954,5590,




8.

KM

1650 13414,04,

1001554956400
103458459400
106955471400
10945R 474,00

1001456457400, 102,57+58,0
1n4,53469,0, 105454970400
107,544,720, 108,57+73,0.
110|59075r0l, 111,69+70,00

1134371972400, 114,72473,00
116,74,75,Ce,  117469485,04
119:71487,400, 1204724+88,0.
122,74,90400,  123,75491,04
1264,87488,0.

125486487,0e,
127+88,89,00y_ 178,894,990, 129490491,0.

115973474,00
1131970086, 00
121073,89,0.
124+85,86,0

’
'
’
X
1121704371400,
’
’
’
'

HAYNES 25 COMDUCTORS
1309124134044 131,12428,40,
133128,29,00, 139,28 444,00
136116,32,00, 127,32448,4Ne,  138,108,109,0._
135192,108,04, 140,934109,0,, 181 ,449945,00
142944 ,604,009 143,454,461 ,00 144,9649112,0,

__________ 132,13429,00_____
. 135,29445,0,

1454048 ,64,04, 146,60456) 400, 147460176,00
148161477404, 1494364,80,0, _1504,76477,0Cs
151976492400, 162,774,930, 153,801996,0
154492,93,0,

FUEL CONDUCTORS

156,14,15,N0

157915516400
V029 ¢ 30500 5
163930,46,4,00,

16ar 100111 s0e,

16999501 11,00,
l72o”7.HH;U-{7
175561962,00,

168,14,30,0.,

1561,30431,0,

16494314947,00

_lh7v!l1.1X?vgi
l7O|H5.qb|Q',

1734346462400,

176,62463,00

159,15131,0
162,31,32,0. o
165,109,110,00
168,94,110,00
171,46+47,0.
174,47463400

177463964,0,

170062978404,
1811783794900,

17996347940, 18047747840
152,79480100

. 183,78,94,00

154479395500,
1874954960400
=168,19113,97,11342¢767E=15%

165,93,94,00, 186494995400

RACIATION €cONDUCTORS FOR OUTER
=190,492048¢45E=17,
=19244452,2e13E=165%
~163,4,68,]1¢24FE=16,
=195,4,2] y4¢90NE=16,
=167,320433b,107E=16by
=199,2N948,4422E=161
=201 3209534 «RIAE=16,
=203,20937,7.00E=16,
=205,36152,1+87E~14 -
T =207436484,4422E=14,
=2094364594091E=17,
=211 436337 ,1e¢42E=15)
~213,36169,3¢96E=17
~21515296443036E=14
_-2)7.92.?1.3.965-[71
=219:52453,1e42E=15,
=221,52985,3.76¢ =174

aNNULUS
«19(,4,36,157E~16S

_________ "19444,5,4.27E=16%
* | P40 443744019E=LT7S
©192,20152,3e464E~16S

=20 ,2ny84,2436F=165%
=205,2n421,1442€=15%
“2044,20,53,3e96E=173%
=20,,36168,3036E~165%
=20,1,36,100,2,36E=168%
“211136,21,7+00E=165
=21 2,364y53,700E=165%
=21,,52,68,1¢87E=165
~214,52,]100,24,13E~]16%
=210,52,37,7e00E=16%
=2217,52+16947¢00L=16%
~22;,63,64,187E~16%




6L

REM

=223,684100y1+57E=16,
=2251684953,7.00E=16,
=227 +368985,700E=1641
=229,84,100,8¢45FE=17,
~231484469,7400E=16¢
=233,84,]10144483E=16,
=235,100,8594490€=16,
RAnIATION CONDUCTORS
=237 401027 ,3427E=17,
=239 11912,4.,23E=14,
=241 4327443 ,b60b6E=17,
'7“3:27vl2.20135-lborw
=2uS5 427944 ,2.27E16)
=247 343975, 1 el 1FE=1by
=24 T 943944, ea27E~15)
“251 4894375 ,6¢b66E=17,

FOR

=253,59944,2¢27E=14b
=255959976,2027=1hy
=257 47540107 44e43E=-17,
=259 437547643 :27E=15,
=251 4391910793e27E=17,
=2463,91992,1e27€=15,
=265010749242eN7L=16,

=267 44 95,3e07F =106,
~2574,2035,3e50E=~17,
=271 44,37432400E=17,
=273,100,8593.00¢=17,
=2750100,69,2400E=17%
=27643 11312, e96E=16 o

£+ D

ReLaTivE

CONDUCTOR NUMBERS

“224,68,37,3+96E=173
“224,68,6991942E~15%
“222468910114491E=17S

=237,84,53,3496E=178

=235 ,84,65,1e42E=15%
©23,,100,69,4,19E=17$s
«23,,)00,10144¢27E=]bS
INNER anwNULUS )
p11,43,4e43E=17%
11 142B,2407E=16S

127459, 10l JE=~16%
127428,1427E=]5S
1 43459,6066E=17%
143425,2e27E=16%
1 43960,2027E=163
159,91, 1e11E~165

159460, e27E=15%
W 75,91 160b6bE=1T73
2 7546042027F=165
w267,75,92,2027E=16%
191076402027L=16%
9914108 ,2413E~163

=264,107,108,4,23E=]16%

RADLATION COnDUTORS FOR EDGE SY.LMETRY

=26, ,4,214,3400E=178
©277,20421,3+94E=173

=274 ,04,101,3450E=175

“_:217.1@7,108.1.96[-16A”‘

I THRU 107 1 2 k] q 5 6 7 8 9 10
11 THKU 20 NPT | 12 13 415 16 17 s l 20 o
21 THRU 30 21 22 23 24 25 26 27 28 29 o
31 THRU 40 ) 31 32 3a 34 35 36 37 38 39 40
41  THRU 50 S S 2 43wy T 45 4e 47 T Y T s
51 THRU 60 sl 52 53 5S4 55 56 57 58 59 60
- T el THeu 70 61 62 63 64 65 66 &7 68 oy o
71  THRU 80 B 71 T2 ___ 73 74 75 76 77 78 79 80
21 THRU 90 S ¥l B2 837 B84 T 8s T 8e 87T 7 e 89 so o
91 THRU 100 ) 9y 92 93 94 95 9% 97 98 99 100
161 THRU 110 101 ju2 103 104 1U5 108 107 108 e T Vlo T
il THRU_ 120 111 112 113 114 115 116 117 118 119 129
121 THRU 130 121 122 123 124 125 126 127 128 129 130
13l THRU 14n _ 131 132 133 . 134 135 _ 136 137 138 T | . | o
141 THAU 150 141 142 i i) V44 145 146 147 148 149 150
1681 THKU 160 151 152 153 154 155 156 157 156 __ 159 leg
161 THRU 170 161 162 163 164 165 166 167 168 169 170
- 17y Twku 180 171 172 173 i) 175 176 177 178 179 180 -
1nl ThRU 190 181 182 183 184 185 186 187 188 189 190
_____ 191 THRU 200 191 192 19y 194 195 196 197 198 199 200 o
201 THRU 210 201 202 203 204 205 206 207 208 209 210
211 Thku 220 21 212 213 214 215 216 217 218 2lY 220 o
221 TwRy 230 221 222 223 224 225 226 227 228 229 23g
_ 231 _THRU 24n NP | N~ - e < RN L 236 237 238 239 240
241 Thiu 250 241 293 243 244 245 46 247 248 249 250
261 ThRU 2610) 251 252 253 254 255 256 257 258 259 260




261 THRU 270
271 THRU 277
3¢D 3CoNSTANTS DATA
TIMEND 3600+ 0UTPUT»5«09DTIMET, ) ,0,DRLXCA,1+40,NLOOP,500
ARLXCA,5,0,0TIMEH,10, T T

263
273

08

261
271

262
272

264
274

2465
275

264
276

267 269

277

268 270

ReM NonE WEIGHTS Las
1,0000265, 2,0e005647) 310.00626, 4,0.00244 ) o
5,000106, 64000343, 7+ne00323, 8,0+00307 - . S——
9,0¢00289, 10,0,0n272, 11,0e00132, 12,0.0021
N o 13,0.0062, _ 14,0,012%s _ 15,0+0125,__ 16,0.00)12
17,0,0053, 18,0,0129, 19,000125, 20,0.0048
21,0.0021, 22,0.,006806, 23,0eN0pk46,  24,0.00614 e - B _
25,0400578, 26,0,00544, 727.,0400264, 28,0,0042
29,0en124, 30404025, 3| ,0e025, 32,0.0024 . . - o o
ReM COLDUCTOR CONSTANTS
33, 11.76, 34,8,01y 35 .1 1e 13y 36,0.,03
37,04082, 38,0.015, 739,0.035, T40,23452 o
41,16.02, 42,2226, 43 06024, 44,04062
45, 0e064, 46,0.,026, 47,8408, 48,5,04 o . -
4G 4,478 50,4451 51,4025, 52,5,93
53,0037, 54,0,129, 55 0el36y 56,Us143 . - T - o o 3 -
57,040152, SB ¢l &2y 59 ,04059, 60,16416
T T b, 10,06, T 82,9540 643,902, 64,8450
b5 ) ]e86, $6,0,028, 47 ,0e097, 68,0.102
69,0.107, 70,0,114, 71,00122, 72,0.044 T . T D e N -
73,7498, 74,0,041, 75,00127, 764315496
77,06031, 70,0,095, 79,0074, 80,0,0%6 T T T T T T e e e
81,1e48, R2,0,869, R 6024, A4,04520
o 05, 0a822,  BBs2e9% TT87 1778, 88,1248
89 ,0.39, 9040654
Keh ADLITIONAL CONSTANTS B R R R T I e s
71,20 JE=5 STHERMAL (ONDUCTIVITy CONVERSION
9244, 93,7, $4,2 sINTEGERS FOR [NCREMENTING 777 TTTTTTTTTYTYIOTTTT e
95,50, 96,0, 97,005, 98,3
59,6, 10047 101,11, 102,46
HeM MULTIPLIERS TO COMVECTIVE HEATER NODES «NOT DeO o
11Ns1e247, 1119100139 11,,04485, 11390e152
114,0.035, 11SsDeN24y 114,0,038 ~ I R
M LOCATIONS FOR HEAT (NG
o B 1412060, _ 1424001 v 1“1)0'0. lf’_‘i_LQ__tvU
1453500 14690y 149,040, 1484040
149913040, 1509000y I R - -2 X+ ¢ R
1531040, 1549000 155,,0.0, 15640,0
16574000
1611040, 16240e00s 16340.0, 164,040 e e e e e ey e e
166Gl 166300 _16,,0.0
T TREM RACIANT MULTIPLIERS  NOT 0,0 ExCEPYT ORB DECAY 171=177
171906293, 172+Ne§l7 174,0.,013, 1744040 N B ~ . B
1753040, 1769000y - |77 ,D.O o - o J e o o e T -
15149040, 1829000 181,0.0, 1844040 _ - R -
1551040, 1863000y 187,040 S T i .
RrFM AREA OF SURFACE hORES (S FT)
o 1665000072, 189,00+ 144 T T “'
ReM LCCATION FOR TOTAL AFROHEATING wATES B o — _ I S
19110040 192+0eNy 194,0.0, 194,040
1950060, 19690efy 1924000 o
17635 ts 19792499
s @ CorSTALT FOW SCALING CMA HEAT BpCK TO ! FT RAD SPHERE e o _ e
2003245126
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- . —— ¥ a * ‘
GeD 3ARRAY DATA e e e e e S
RrM GRAPHITE SPECIFIC HEAT AS A FUNeTION OF TEMPERATURE BTyY/LB=F
; L L N " s T s e e s e e g s sy S—
=4406900229700,002291000,40i3994000¢,0453,8000,0,53,END
T T TREM GRAPHTTE THERMAL CONPUCTIVITY Ag A FUNCTION OF TEMPERATURE
hgM BTU/HR=FT=-F
- > S e S T S e S P Ao s e R P S e s e e i -
U-(H“.S»lbs-.“.es.‘ibﬁ-.5.22.965,,5.5.1365.,S.76vl965..o.0‘0 ~ . o B - B o
23650 060154,296501603,41650,6066,5665446492,END" o Tttty e o - -
“EM BCRYLLIUM SPECIFIC HEAT VERSUS tEMPERATURE BTU/LB=F
3 B -
13"-.D.Z.?OO..n.‘;S.lrUOO.0.7.76'30-.0.9.5000-.0.9.END_ ______________________________________________________________________________________
frM BewYLLIUM ThRERMAL COrDUCTIVITY ARSUS TEMPERATURE BTU/HRwFTaF
q
) 0a,l100r800++704,16000,434,2400,,30,,50004,304,END e
.. PegmM HAYNES 25 SPECIFIC HEAT VERSUS yEMPERATURE BTU/LB=F
5
5(’”'|f‘cUH|!‘:‘U[‘nyﬂvf)q;lsor_"'U.lUR,ZDUGogU!l15,2‘425n'0012|ﬁho o ~ U S
KM HALYNES 25 THERMAL CORDUCTIVITY Se TEMPERATURE BTU/HRaf Twf
b
SO0DepBal 41000011059 15006414,692100e,1945,30004)27+7,END - i e s (e
i 2en FUFL SPECIFIC HEAT AS A FUNCT!O0. OF TEMPERATURE RTU/LB=F
] S oo — g i _ - - - —_—
=440e,000633,60000,0,06334END N : .
RiM FUubbl THERMAL CONDUCTIVITY vs TEWPERATURE RTU/HR«FTaF  ~ 7 77 77777770 70 m e e e e e
R
~4eUs 4 0etb 4 1000es0444012004,045,;,1400¢430+58¢ 16004+0abs - e e e e
170003 0e75,8N00,,047C END
S e M O TUTERNMAL GENERATICN OF NoDES I, s, 110,110
9
) 0eNs0,U0215410000e0QCe0U21I8,E0D T e e S e
Rev INTERNAL GENECRATION OF NODES 30_31.'u,.47.62.63,73,]9.‘74,95 }
l'\ . - - T h o Tty e
- 0,rs0,0043,10000,0,0,00434END
heM ALDITIONAL ARRAYS
heM o HORAL BETGHT ARRAY o o ~ I
11
DenU265,040CLA47,0eN0426490eN0244 0eN0)06,0,00343,0.,00323 e o
Der03N740eUL2R?40eN02729000132 0400210,0¢00620,0.0125
e 0.0125,060012,0.0053,040129,0,0,25,0.,0048,0.0021_
Ve 0ABEyNe00646 411eNULIH9NeNUS78 DeDU544,0,00264,0,0042
N,0124,04025,0,0024,£M0 ) . B L ) e
kpM L1 EAS ARKRAY TO PUT TEMP IN AN ADDRESSABLE ARRAY
12 . N ) e
0.N»0¢0,100N04,100N0,1END
o frM SPACE FOR AVERAGE TE-PERATURE AuwRAYS
i3
SUACE 4S0,END o o
1A
- SPACE y504END e L R B R R T S L S oo T W
15
o SrACE .SD.ENDV_V_V o
16
SPACE 4SUEND B o B T e v U -
ReM ConDUCTOR CONSTANTS ARRAYS  (J7,4ND 24)
17 o o o R O R ST
117648001 311413,0,0390¢082,0:0£5+04035,23,52
o o 16402,22,26,04N024,0eN629Ne064,0,026,5840895404 .

He7B 34051 ,4025,5¢93970037304129,0013640e143
Del192)00162,0e059,316,16010,08,9,56,9,02,8,50




¢8

1146640¢028,04097+0+102+0410740,114,0.122,0044 o o . T
7496900041 ,001274515096,0,03[,40e095,04074+40.056,END

24 )
o l-49:01889.602‘4'pl52'0087z'2096.l0775plZIQB'ODlycovbs",END
18
SPACE,12,END
19 oo o - - - ) C -
SPACE, 12,END
do R " N [ . " o . UCS—
SPACE,50,END
21
SPACE,S0,END . o
22
SPACE 46 4END
23 R T o T o )
N SPACE , 46 ,END o e
“rM TTa CONVECTIVE COLD vALL INPUT ATU/SA=FT=SEC i
40
0.,0000122++04004943,109009,64¢,00023,854¢,0¢06341064,04,32 ] o T e S -
1270030070147 04330039167 0,31054908 . 7031796020200213,442170,4179, ~ = s =
2270010509298 43003927B¢,3417,2099,0632,320904063
o 3419y 0s023,3624,0eMU913830,0eM04,405440+0,36004)040,END
e M STAGNATION ENTHALPY & LOCAL V5 ¢yIME BTU/LB
4]
044253584 ,434,256400,106,,25947, ,202442614704299¢9259470+ T T e T
36204256404 44N150,25358B4CHND ~
FpM AaLl ENTHALPY VS TEMPERATURE Bru/LB T T o
42
T T =4aUe4Ue04040,1004,1000v,360,42-004,650,,4000%,1320,
S0NNey 1B00ey700044351C¢rEND
KeM A LABEL AKRAY T T T T T T T
=43 +HSCORL yHWCO17 yHNCO33 ,HYCO4T ,HWCO065 ,HWCOBL yHANCO97
Q1,U17,633,049,065,981,Q97,L00PcTHEND e
RyM RADIANT HEAT vS TIME BTU/SQ FT=gEC
4y
Ca090e0910604)0e0,20eN2000330¢01re0,40¢040e0450s0,40¢0,
6040,0e0,7U0¢0,040,80,0,0,0,90¢0,000,100e0,0.0,E80 T
ReM ARRAY FOR DTIME]
4g - e et Rl a4 - S L S
o WuaﬂltoOl]Ocvlt’)’lool.5-D|l_z(Ju!5_‘21_l_»_zvnixl_l'o_'_SJ'zEU_!JQOE
2001 15¢0,4004+5¢0,401 0930, ,ENL
ReM ARNKAY FOR QUTPUT L s e
o
043300015009 30441506115¢09200095+0,200414+2,0 ) e e BT W e e e e oam o em smom
21009200,210014540,270495¢0,270,19304+4504,304,45004,30004END
48
T 0.0,30,0,6000.,0,30,0,END
€. 0D R : - R m e e aase e e e ae e e e e e
beD 3EXECUTION S T
DI-ENSION Xx(1000) F
NCM = 10CO ) ST T e e e 25
NTyy = 0 F
SCLDEP(A2,K91)  SCONVERT UNJTs ON THERMAL CONOUCTIVITY
SCLOEP (A4 ,K91) o o L e .
SCLPEP(ALKIY)
SCLUEM(AB,K91) . . o I S B
REM SCALE CMA HEAT IN A47 TO 1 FT RaADIUS SPHERE
o CNFUBK o L o
C;D
“eD 3vAKIABLFS | )
—~ 2 N
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DIDEGI(TIMEN,A44,DTINE])
) DIDEG)I(TIMEN,A47,0UTpPUT)
KrEM THE FOLLOWING APPLIES INTERNAL GENERATION TO THE FUEL o ' )
DIDEGI(TIMEN,A9,014)
DIDEGI(TIMEN,A9,0l15)
DIPEGI(TIMEN,A9,Q110)
DIDEGI(TIMEN,A9,QI111)
~ DIPEGI(TIMEN,A10,Q30)
DINEGI(TIMEN,A10,Q31)
DINEGI(TIMEN,A10,QH46)
DINEGI(TIMEN,AL1D,Q47)
DIPEGI(TIMEN,A1D,QK2)
DIDEGI(TIMEN)AL1O,Q63)
DIDEGI(TIMEM,A10,Q78) ~ .
DICEGI(TIMEN,A1D,Q79)
DINEGI(TIMEN,A10,Q94)
DIPEGI(TIMEN,Al0,Q95)
_RrM TiE FOLLO®ING EVALUATES THERMAL CAPACITANCE
DIGIMI(KS2,T1 Al ,ALL14],C1)
R I B I B o
DINIMIGKRY,T12,A%,A01%12,C12) T T T e
DIOIRTI(KIY, T1u,A7 300 1+149,C14)
DIDIVH(TI6,A5yK16,Cls)
DIDIMI(K92,T37,A1,A11%17,C17)
CINIMI(KS3,T21,A3,A11%21,C2])
DD M LR T2 AL AL 1% 28 €28 )
DIDIMI(K94,T30,A7,411+30,C30) a
o DIDIWM(T32,A5,K32,Cc22)
DIDIMI(KS2,T33,A14A11%17,C233)
DICIMI(X93,T37,A3,Ab1#%2),C37) S o o e
DIDIMI(KIH , THY LA AL [ #28 ,CYy) T T e T e, e
DIDIMICRGY,Tub,A7,811+30,C4p)
DInliM(TYB,AS,K32,CH4n! .
 DIPIMI(K2,TH49, AL, AL *17,C49)
DIGINI(K?3,TS3,A3,A11+21,C(53)
DIPIMI(KDY,THD,A5,A11+28,C40)
DIDIMI(KOH4  TE2,A74A1143U,C42)
DINIVHMITAN ,AS ,K32,Cb4)
DINIMI(KS2,T65,A14A11*17,Ca5)
CDINIMI(KI3,T69,A3,411421,C69)
DIDIMI(KSY,T7h,85,A11+28,C76)
DINIMI(R9Y,T78,A7,A11%30,C78)
DINDIVM(THO,AS,K3I2,C8)
DINIMI(KS2,TBL,AlyAl*17,CR])
NDIPIMI(K93,T85,A3,A11+21,Cr5)
_DIPIMI(K9Y,T92,A5,A1+28,C92)
DIDIMI(K94,T94,A74,A11430,C94)
DINIVWMITO6,A%4K32,C%6)
DINIMI(KY2,T97,Al4Al141+C97)
DIDIHI(KYI,TINL,A3,AL1+5,CtpYY
DI1DIMI(K9U4,T108,A5,A11+12,C108)
DIDIMI(KO4,T1IIN,A7,A11+14,¢]110)
DI0leM(T]12,A5,K16,C112)
RpM THe FOLLO® NG B8 CARHS EVALUATE THE LINEAR CONDUCTORS AND
RrM Capl BE DIRECTLY RICPLACED By IRr7 plMivwM CARDS
DIDGIT(K9S,T1,A12,A1341)
DI1ODGYI(KIS,T2,4A02,n14%1)
D151 (K96,T51,A2,815+1)
DIDGLI (K9S, TH2,A12,A16+1)
NINGIIIRIOL TN ,,A12,A18e1)
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DIDGII(KIGI,T102,A12,A1941) o ) o o
DINGLI(K95,T1,A12,A20%))
D10GI1(KIS, T174A12,021%1)

DIDGIT(KID2,T51,A129022%1)

DINGII(KI02,T&T7A12,423%))
ADDARY (K95,A13+1,A1441,A134+])
ADDARY(KGS,A16+1 A 1641 ,A154+])
APDARY(KID13ALR+14Al9%1sAlR«])
ADNAKY (K95 ,A2041,A21+1,A204+])
APDARY (K1D22A224] yA23%1»A2241)
ARYNEY (K95 ,A13+],K97,A13¢1]) $ AVG TEMP OF RADIALLY ADJACENT
AYHPY (K9G A R+]4K97 ,A154]) $ NODES __
ARYMEY(KIOL3ALB+] K97 0ALB*) 8
K- YMPY (KOG ,A2041,K97 ,A204+1) $,VG TEMP OF CIRCUMFERENTIAL
AKYMPY (XK1024A22+14x974A22%)1) $,DJACENT NODES
___N¥eM EVvALUATE GRAPHITE (()'OUCTURS_
DININTIKIBWAL3¢1 4 A2y417%1,G1)
DINDINT(KD2,A20414A2,A17%49,G4) B ) o ) S
DINIMI(KYB,AL5+47 yA2,A17¢1,618)
DICIMILKRY2,R22+43] A2 ,A17+4,618) e S - -
CILEMIURG S A1 361743 A2 AT e8,G0) o ' - o

DInLHIARE2,A20+17 4,42 ,A17+11,6G11, i

DIOIMI(K9B,A13+433,42,A17+8,622)

DIDINMI(K92,420+433,A2,A17¢11,G25)

DIOIMI(KOB,A13+49,42,A1748,G629)
151
in]
Yt

[ I (K92,820+449,A2,A17+11,632,
Diri (KRGE,AIS+15,82,A17+4,G36)
_Dlﬁ."(h92,527+15.A2,A[70lf,639,__‘
DINIMI(KIn AlG+3] 42A2,A17+8,6423)
pM EVALUATE UERYLLIUM CoNDUCTOKS
DICIMIIRG? AL3+5, AU ALT+15,694)
Ul"lﬂ!(R1uu,A7pos.AH,A17.21.6&2,_
DILINTI (KT ALRS] AU A T+15,6572)
_  DIDIMIIKIN0 ) A22+435 A4 AL 7421 ,4G6g)
DINIFI(KRGIZAL3e2[4,A4,A17420,672)
DIGIMI(KI00,AZ0+21,A4A17434,67 )
DIPINI(KRY9,AL3437,A%,A)7+28,G85,
DINIMI(KIOD, 420437 A4 Al7434,69)
DINIMI(KY9,A15+43, A4Y,A174+428,G98)
DIDIMI(KINUYA2243y A4 ALT+34,0 ] 14)
DINIMI(KRIY ALS+ 19,849, A17+28,G11))
DINIMI(KIND 4 A22+19,A40A17434,G61,7)
DIDIMI(K9Y yA16+435,A4,A17+28,G)24)
ugM EVALUATE HAYNES 25 CnNDUCTORS

DIMine(TIZ,7T13,A69K7396130) SO S e e e S RS M R T S TR T R S
e DIMIlVM(TLI2,T2R, A6k T4 GL3Y .
B1mlett(T134T29,A69K754G6132)

DImIuM(T28,729,A6,4K744G133)
AWHLT28,THY A6 4KT779G134)

{
1
)
1
!
DEld(T29,T45 ,A69K7896G135)
1
1
1
i
'

Dy
Disla(T16,T32,A64K799G136) R et A )
DIl T32,TUB AL,KBT 6037
DIMIun(TIO84TI09,A69k7346G138)
DIFIGM(TY2,T1I08,46,K74,G6139)
DIMINM(T3,TING 4 A6,K75,G140)
DI~ oMITHY,,TUS,A64K749Gl4])
DIMIAALTHH,,TED ,AbsKT779G142)
D1l (TUS 3 T8 469K 7hG143)
DINMIVE(TOSE 4, T1124)A6,K79,6144)
DLl THR g TAY QAL oKkEBr»GINSY
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DIVIDE(KI55,K150,K]55 sNOnE 65 HOT_WALL CORRECTION
DIVIDE(KIS56,yK150,K156! $SNOsE 81 HOT wALL CORRECTION
DIVIDE(KI57,K150,K157) ______ SNOpE 97 HOT WALL CORRECTION
MLTPLY (KIH],K151,K161) $HOy WALL HEATING TO NODE 1
CMLTPLY(K142,K152,K162) sHOy WALL HEATING TO NODE 17
MLTPLY(K143,K153,K163) $HOT WALL HEATING TO NODE 33
O MUTPLY(KLIYY,K1549,K164) _ sHOy WalLL HEAT[NG_TO NODE 49
MLTPLY(KI45,K155,K165) $10y WALL HEATING TO NODE 65
ML TP YIRIHA . KIQA.KYAL) £u0y #AIL HFATING TU NODE 81

'DIMIWM(T6I-T77 A6y K781G14B)

DIVIDE(KI5]yKI50,K|5])

DIMIWM(TE0,T61,A64K761G146)
DIMIWM(TAOD,T76,A64K771G147)

DIMINM(TAEY,TBO,A61K791G147)

DTMYﬂn(T7€}177}AbTK7€?G(50)
DIMIWMITTZ76,T92,A6,K771G1IS1)

DIMIWM(T?77,793,A6,K784G152)
DIMIWM(TBO,T96,A69KB0G153)

DIMIWM({TR2,T93,A6,K76+G154)
EVALUATE FUEL CONDUCTORS

DIDIMI(K9S, A13*131A8 A2“01|6155)

DlDlMl(K?B.AlJ*Z? AB, Azu‘e GléD)
DIDIMI(K9Y4,A204304A8,A2449,G6163)

DIDIMI(K9B,A1B+9,AByA24%)4G]65)
DIDIMI(K9Y4A22+44,A8,A24+4,G6168)

DIDIMI(K9B,A13+45,A8,A24946,G6170,
DIDIMI(KI4,A20+446,A8,A2449,G173,

DIDIMI(KYB,AI5+]11,AB,A24+6,G175)
DIDIMI (K94 ,A22412,A8,A2449,G178)

DIDIMI(KIB,A15427 ,A8,A2446,G6180)
DIDIMI(KTY,A22+28,AB8,A2449,G6183,

DIDIM] (KB, A15+43,A8,A2446,G185),

THE FOLLOWING %8 CARNS APPLIES ALL AEROHEATING

DIDIWMITIMEN ,A4D,K110sK141) $CO:,VECTIVE COLD WALL TO NoD
DIDIWM(TIMEN,A40,K111+K142) sCO,VECTIVE COLD WALL TO NoD
DICIWM(TIMEN ,A40,K1129K143) SCO. VECTIVE COLD VALL TO NoD
DIDIWMITIMEN,A4D,K1139K144) $CO- VECTIVE COLD wALL TO NpbD

E I
E 17

£ 33
E %9

DIDIWM(TIMEN,A40,K] 1 4sK!45) SCO VECTIVE COLD WALL TO NoO
DIDIWM(TIMEN,A40,K]115+K146) $COy VECTIVE COLD WALL_TO NOD

DlDIWM(TlMLN.AQO.Kl160K147) $CO0. VECTIVE COLD WALL TO MNoD

DIDEGIITIMEN,AH] ,K148B)

SFI»D STAGNATION ENTHALPY +L

DIDEGI(T1,A42,K151) SFIvD NODE 1 WALL ENTHALPY
_D}DEGJ(T]7,A42,K]52) $F1:D NODE 17 WALL ENTHALPY

E é5
E 8]

E 97
OCAL

DINDEG] (T33,A42,K153)
DIDEGL(TH49 4A42,K154)
DIDEG] (T65,A42,K155)
DIDEG) (T8I ,A42,K156)
DINDEGI(T97,A42,K157)

SF1;0 NODE 33 wALL ENTHALPY
SFInD _NODE_49 WALL ENTHALPY

SFI11D NODE 65 WALL ENTHALPY
SFIND NODE 81 wALL ENTHALPY

SFInD NODE 97 VALL ENTHALPY

SUBIKI48,K152,K152)
SUR(K|48,K153,K]53)

SUB(KL4B4K154,K154)
SYUR(K|I48,K155,K155)

SUR(K148,K156,K156)
SURIK]H48,K157,4K157)

SUB(KIH48,K149,K150) SKLl49 CONT,LINS ENYHALPY AT 540 R

DIVIDE(KI52,K150,K152) sSNOpE
DIVIDE(K153,K150,K153)
DIVIDE(K]IS4,K150,K154)

17

HOT WALL CORRECTION

SNOHE 33 HOT WALL CORRECTION
SNOpE 49 HOT WALL CORRECTION
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MLTPLY(KIN74K157,K167) SHOy WALL HEATING TO NODE 97 |
DIDIWM(TIMEN,A45,K17)K1R1) SRAnRJANT HEAT T0 NODE )
DIDIVMITIMEN, A45,K172+K182) SPANRIANT HEAT YO NODE 17
e DIDVUM(TIMEN,A45,K1739K183) SPA~NTANT HEAT TO NODE 33
DIOIVM(TIMEN A45,K1741K184) SRASIANT HEAT TO NODE 49
DIDIWM(TIMEN )A45,K1751K185) SRANTANT HEAT TO NOVE 45 ) - I
DIDIAMITIMEN A4S ,K17621K186) SKALTANT HEAT TO NOLE 8]
DIpIWHITIMEN A45,K1779K1R7) SRAnTANT HEAT YO NOVE 97 L 5 . . _
ADDI(KL1&61,4,K181,K191) «TOTAL AERO, EATING RATE PER NODE
e o ADDIK162,K182,K192) SBTU/SQeFTY=(EC e
ADDIK163,K1A3,KI193)
ADDIKIOY,K164,K194) ~ ~ ~ ~ o el R A e A e o sen e AR A
ADD(K165,K185,K195)
B ADDIKI66,K186,K196) o . e . o e
ADO(KIG67 4KIBT7,K197)
e MULTPLY(K1914K188,Q1) SAPPLY YOTAL AEROMEATING RATE YO
MLTPLY(K192,K189,017) $ THE APPLOPRIATE NODAL AREA
MLTPLY(KI934K159,033) B - B _ . I ; o
MUTPLY(K]194,K189,049)
MLTPLY(K19541K1894Q45) o o ~ L _ S e o e e e %
MLTPLY(K]96,K189,601)
o MLTPLY(K197,K188,097)
LD
5¢D 3VARUABLES 2 e e L o
L. D
B0 30UTPUT CALLS -
PRNTMP T - e e T e e e ==
PRINTLOAY3 K151 4K152,K15341K]|58yk155,K1564K157
o ©1,017,W33,049,065,0K1,497,,00P¢T)
£ 0D




CINDA printout for Orbit One of
Five Orbit Reentry

TIME is the time in seconds.

Nodal numbers are the two columns
of numbers on the left of the page.

Nodal temperatures, in degrees
Fahrenheit, are the columns of num-
bers immediately following the nodal
numbers .
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PAGE '
o CHRYSLER. IMPROVED NUMERICAL DIFFERENCING ANALYZER = €00045 (FORTRAN V VERSION)
THEgMAL RESPONSE OF THE GLFC FOR ORRIY | OF 5 MOR . )
* . - - B T T o o S B )
TIME_n.00000  DOTIMEU _ 0.0n000  csGeIN¢  0)  0,00000 _ ovMpccy¢  0)  g,00g00 ARLKCCY Q) 0100000
1 THRU 5 B 7.85000040;, 7.890000402 74930000+p2 ~7.970000402 14108000403
6  TuRU 10 14109000403 14110000403 lell1000+03 1s112000+03 Joll3000e03
11 TuRu 15 1el14000404 14386000403 o 1+387000+y3 19582000403 . 1974400003
16 TuRu 20 14744000404 74850000402 7.8900004y2 74930000402 70970000402
2V Twku 25  1.108000e0;3 14109000+03 1e110000403 1,111000+03 Je)12000e03
26  TuRy 30 14113000#%0, 1¢114000+03 1e386000*03 1¢387000+03 }e582000+03
Al Takuy 15 1274400040, © 1e744000+03 74850000402 7+890000+02 7+930000+02
14 THRUY 40 7497000040; 1¢10RNUE+03 1210000+ 111000003 o) 1100003
41  THKU 45 lel1200040; . lell30uDn+03 Jelluybpepd 1e386U00+03 _ 1387000403
w6  TyRU 50 1.582000404 1744000403 Le7440004yd 785000002 7489000002
e TR0 855 7.93000040; 7970000402 JolUBULQ®Ld _1s109000+03 Jodl0OUUO+0)
6 TrkU 60 14111000403 lel120U0+03 lell3uUQ0+p3 1ol 1400003 10386000+ 02
£l Tyhuy 65 1438700040, I 1+582000+03 1e7440004+y3 . ____)e744000e03 7¢850000+02 _
L& THRU 70 7089000040, 7+230000402 7.970000+y2 1108000403 1¢109000+03
71 THRU 75 1,110000+03 1e111000+03 l1ell2000+p3 1.113000+03 Jell4000+03
76  TuRU 80 T 14386000403 7 1387000403 7 J.ss2000+gd 1e744000+03 1e744000+03
nl Tukuy 65 7.85000040; 748900U0+02 7.930000+02 74970000402 1.108000+03
T T e TRRU T TS0 TT1elU50000, T 1.l1C0CUO+03 1ol l1u00+yd lel12000%03 1ell3000+03
ol  TuRrU 95 _ _ ___lell4popn0e03 10386000403 1.387000%y3_____ Je582000%03 Jo744000+03
o6  TuRuy o] le7440004U1 7.850000+02 7.890000402 7+930000+02 7¢970000+02
fnl  THRU 105 .. lelDBOOO403  11090UD+03  lsll0000%yd l1edj1000%03 el 2000403
16 Thhu 110 14113000#%01 1e114000+03 1e3860U0U0*03 1+387000+03 19582000403
o Myl THRU . 113 1e74400040; 14744CJ0+03 =6,000000+(1 o
i COR | ?493099=01 H®COL7 9¢93099-01 HWCO33 9493099=01 H,CO49 9+93099=01 WiwCO45 9493099=0| HWCOB] 9493099=01
HEC0O97 9493099=01 &1 0O.0p0OD Q17 ___ N.000Q0D Q33 0+0UUDO _ gH49__ 0400000 __ Q65 ~ 0.00000
eel 0,00LN0 697 0.,0n000 LOpPCT 1,00000+00
s e s e S T
TIME 2.00000+n01 pTIMEU 4,5n0000+00 ¢SGuIN( 85) 1,53940«0)| DTMpPCCY 5) 3,04054400Q0 ARLXCG( 6) 5935)10w0}
1 THRU 5 7477998640, _ 7.R28472+02 74893409¢02 7935504402 110499403 __
&  THRU 10 1.10588740; 14107303403 Jel10BSB7#03 15109730+03 10110727402
1l __TwRu___ }5 1e1]11388404 14369878403 1e37 1788403 14593126403 0 Je749705¢03
V6 TuRU 20 107499453404 7779083402 Te827592%y2 74892387402 70934441402
21 THRU 25 14107857404  1+1082Y5+03 o ClelU90E3ed }4109872+403 . ____kell0o739+03
26  Twhu 30 © lel1159540, T1e112206403 143687943 14370735403 10593515403
al TRy 35 1475257640, 1752098403 _ 7e7bb556%p2 7.835689402 7,902545+¢02
16 THEY 40 74946927405, 1.107612+03 T lelUBUBEe 1.108780+03 1el09648402
4l  TuRY 45 14110535404 1s111471403 lell2ub0+y3 10367897403 1e369869+03
- kb TuNU 50 1459353704 14753657403 10753244403 74784519402 70833685402
rl TRy 55 7.9003964C 7.953164+02 1elU7254+03 Jel07724403 lelUB&21+03
56  Tuku 60 1,109482403 1ell10331+03 lelll25)+03 lell1B863+02 13677374023
Al THRU 65 143697040, B 10593544403 }e753898+03 10753502403 74786074402
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PAGE 2
. CHRYSLER IMPROVED NUMER1CAL DIFFERENCING ANALYZER w CODOUH4S5 (FORTRAN V VERSION)
THEoMAL RESPONSE OF THE GLFC FOR oRBIy ! OF 5 MOR o o s e e e
bé  TRRU 70 _ 7483533240, 7902284402 70944692402 1410739703 1080786403
71 THRU 75 1410873240, 14109573403 14110435403 lell134]+03 o)1 1951403
o v6&__TwRU B8O _ 1e347860404 1369832403 145935204(3 1e753644403 107532303
sl THRU 85 7477634640, 74825038402 7:8896684(02 7931340402 1+107967+023
B =6  THRU S0 lelnB34140y | 14109106403 1109922403 1411079103 Jell)673e03
a1  THRU 95 14112293404 1¢368643+03 1937060603 1e593445¢03 10752513403
o6 THRU loo 1475203940, 70778667402  7.827489402  7.892682¢02 74935048+02
1nl Triky 1056 1410798804 1.108395+03 lelU9 L +03 1.109913+03 1011077402
Vobh TeRy 10 lel11606#0, 1112215403 1437007503 14371971+0) 145931444023
T vy T twRUTT 113 14749623404 1.749864+03 wb6,0L0000+y}
HWCORI 9¢73217=n1 HWCO17 949321801 wWhCO33___ 909321 1=0] HyCQ4Y . 99932130 HnCO&S 99321201 _HWCO8) 94932200} _____
HWrCo97 9.93218=01 Ql 7473059~01 317 1¢54600+00 Q33 195468100 Q49 1e54653¢00 Q65 1e5467)+00
nnt 1454560+00_ 097 7472932-01 LOOPCT ?,00000+00 Ry
» L] * L] R . o S s AEmeT e — T— - e e R R e e e e e Sy D s e . —
TIME he00NN0+01 DTIMEUY 5.,00000400 C5GuIN{ 21) 1453640=01 DTMpPCCI( 21) 1.01268+00 ARLXGCCH 37 2,420779=01
1 THRU -5 S 7473737640, T 7.784360402 7.848160%02 7. B90308+02 [ 105448e03 T
6 TuRu 10 1e106135404 1+106970+03 141076634023 1,108505¢03 10109305403
T twmUT 15 1, 10998540, 1+ 365735¢03 1e367642+03 1¢595356+03 10754959403
16 TwRY 20 . 1755146340y 7735375402 707825226002  7.846323e02 74888310402
21 T=RY 25 1e1060564C 1105713403 1elUb6874403 14107592+03 1+108380+03
B =6 THrRU A0 lelDp924540y . 1e109R52¢03 =~ le3643 14493 366271403 1595712403
2l THRU 35 14756875#0, 10756636403 Te/49u43+y2 7.¢79729)¢02 7¢863481+02
. ab_ TwRU 40 7.90775040; 1+105345+03 1elUbL10+y3 14106663403 12107526403
al  TuRY P lelDBH5]1404 1¢109280+03 1elUP9384(3 1e363415+03 163653/78+023
ub  Ti-RU 50 1e595704+Cy 1757710403 _  1e757528+y3 774568702 ; 70794202402
o) YHRU 55 7.6604344+0; 7913224+02 l1eluS8l25¢yd 14106332+03 1107203+013
cb  THRU 60 lel0BD26+05 14108p28403 14 )U9705403 Jo 110298403 19363266403
TR 1Ry 8% 143465232+0, 14595715403 1475791003 14757739403 70747244402
16 THRY 70 7479594340 7.B62564402 74907006+ 2 1.106032+03 1el06911403
T U T 75 1 107351407 1.108182+03 1a1090274y3 14109896403 Ly 110307403
76  THKU 80 - leds6353040y3 1365478403 1.5Y5704+03 _ 14757702403 175751003
o Tu4RUY 85 772788140, 74775910402 7840201402 7.8820)0¢02 1o106549¢023
nh THRY 90 . leln7037404 14107886403 JelUBGY74y3 Jel09563403 19) 10435403
w1  THRU 95 l1el11024404 1364939403 le36bud38+p3 1e595724+02) 1e756859+03
e gA YRRy 100 17568 18¢04 773223102 775040302 7.845230¢02 7.88772%9+02
1nl  TuRY 105 14106587404 1107085403 lelU7882+y3 110868603 1¢10U9489+02
1n6  THRU 110 - 111030940y . 1el10577403 o ledbbuN7epd 10367935403 19595444203
111 TuRu 513 14754965404 14755166403 =b6,000000y)
_HACQR]L . 9,93305=p1 HWCO17___ 9.93307-21_WWCQ33 949329401 _HWCO049 _ 9093297~=0) uwCOAS _ 9:93295=01 HNCOB)  9¢93314=01
HWCO97 9+93310=01 Ql 6493495=01 Q17 14368671400 Q33 }+38803+U0 Q49 1438757400 Q65 138771400
ng ) 1s385424000 97 6.,93047=-21 LOQPCY 6+0000Q+00 I I I B
» . L] L]
TIME 2e00000+01 DTIMEU 5.0n000400 CSG.:[N{( 21) 1453522=01 DTMPCCI 21) 8.81363«0] ARLXCCH 90) 7:07443=01)
’ 1 TuRU 5 7471715740 7.756563402 7.815787+p2 7,857152+02 14104532403
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PAGE 3
e e CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = €00045 (FORTRAN V VERSION)
THERMAL RESPONSE OF THE GLFC FOR ORBIy | OF 5 MOR o o . B
6 THRU 10 1410495960, 14105456403 1410633003 1.107241+02 19108079203
11 THhU 15 1410873140, 1.364904+03 14366803403 1.596420403 1757866402
16 TWRU 20 1475797840, 74711228402 7e751995+y2 7:811922+402 7853269402
| THRU 25 lel04944404 1el04754403 JelUSBU2%03 1el06368+02 1e106908¢03
26  THRU 30 14107718403 1,108360+03 o 1363756403 10365767403 14596505403
1l THKU 35 10758968340, 14758731403 74721406402 70766505402 7.830688+02
N6 THRU 40 737460840,  141038U7+03 | ,1UH44764+03 1105064403 _ |elD6202+03
ul  THRU 45 1410701340, 14107814403 JelUBH3943 14362753+03 19364582+0)
w6 TWRU S0 14596227403 14759223403 14759139403 74711900402 7.759183+02
CF | THRU 55 740824592405 74877134402 JelU423)1+03 1.104861+03 1105597403
6 THRU 60 1o106538+404 1w $O7317903 JelUB|BYey B 1+108774+03 10362683+0) B
3 THKU 65 ledb4tnnely 10596362403 Je799342+03 10759272403 7elll402ep2
L6 THEU 70 7.75954840, 7.825700+02 7.870112402 1o 10450eE+03 o 1elU5244+03 .
71 THRU 75 10005831404 T 14106743403 JelU7570403 1+108443+03 10109064403
.76 TwRY 80 1e36304540, 14364978+03 Je5Y6445403 1¢759257+03 _ 1e759185+03
ol THRU 55 T 7.00380140, T 7.731283+02 70795151402 7483701 %02 1o 105446403
né  THRU 90 1.105783404 1.106535+03 1o1U71394+(3 14108104403 }.108345+03
2l THRU 5 10108975+Gy  1,363542+03  1.365913+03 1596540403 10758694403
% THkU 100 147568773404 74689774402 74737329402 7.601716%02 748442498402 -
1nl Thky 105 T T 14105239804 T 14105742403 T T 4 1u6b597403 T 1.10742503 T 1o108149+0)
Inb  THEU 110 10108939404 1,109518403 14365131403 1,367035+03 14596572403
1yl TaRU 113 T 1.757950403 1,756044+03 6.0U00LOSGT
HLCORI 9.93374=01 HWCOL17 9¢93378=01 WWCO033  9493364=01 HACOH4Y 9993371=0) HwCO045 ~ 9493370=0] HWCOB]  9493397=0})
HWCP®?? 9.¢93291=01 1 6493292=01 Ql7 1438555400 233 1938564+Up Q49 1038397+00 Q65 1e3837¢00
TRl 1434066400 497 ___b6.90672=001_| 00PCT 5,00000+00
L] L . . } T . o -
TIME 120000402 pTIMEU 5,00000+00 CSGwIN( 21) 1453387=01 DTMPCCH 1) 143697401 ARLXCC( ]08) 8432565701
1 THRU 5 2.076224¢0, 7.986477+02 74951009402 7.972956402 19103393403
6  TuRy 10 1.103737404 14104350403 _1s105196403 1.106035+03 19106903+03
11 THRU 15 14107531204 1¢364995+03 1+366918¢03 14597327403 10759449402
16 TuRU 20 14759494403 BeDO4580%02 793769602 7+918484+02 o _7+9423753+02
21 THKU 25 10103639404 ].103588403 1elU4591+03 14105144403 14106030%03
26 THRU an 1el0b964404 14107604403 10363774403 14365810403 1597169403
© a1l TmRU 35 T 14759955404  14759883¢03  7.643583+02 7.838057+02 7.865033+02
3k Twkyu 40 7+90143040; 1¢102622403 10103312403 1103954403 1+104938+03
wl THRU 45 1.105756+0, 1410659903 1+)U72084¢03 14362690403 103645734023
vh  TRRU 59 1459675240, 1760055403 12760019403  7.727396%02  7.758405¢02
=1 THRU 55 7461201940, T 7.861947+02 lelu2228+03 1.102990403 1o103987+0)
a6  THRY 60 1e1048184+0, 1105677403 o lelUbbuBOD*(Q o JelD7165403 10362457+023 L
4l THRU 65 1,364494405  1,596777+03 1,760104+03 1,760063403 7,688923+02
46 _THku 70 _7.732893+0; 7.796131402 74840168402 1,102883+03 121035054023
7! THKU 75 110421640, 1.104950403 leluUSBl24u3 1.106700+03 19107328403
76  THRU en 103462320405 1.364794+03 10596911 +p3 1760121403 14760063¢03
gl TwRU 85 7.65008440; 74695221402 Te756964%02 7.798614402 10103085403
n6 _TwRU 90 1410381740, _ _14104362+03 _ 1e1US5180+03 B 14106398403 1o 107094«03
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CHRYSLER szRovED NUVEQIC{L DIFFERENCING ANALYZER = €C00045 (FORTRAN V VERSION)

 THEwMAL RESPONSE OF THE GLFC FOR ORBIT 1 OF 5

9l THRU 95 1¢107697¢04 14363908403 14365940+03 1:59727640) 1¢760040+03
. 6 TxRU 100 14759960403 74662107402  7,705070e02 T 7.766226e02 7.808234402
tnl__ THRU 105 1410318540, 1103670403 1e104608%03 14105378403 1910609803
lre  THRU 110 14106922403 1.107499+03 10360977¢03 19363407+03 10597299403
1yt THRU 113 - 1475955940 1475960303 __*6,000000+01 __

HYCCOR ?2.23181=01 HWCOL7 99322801 KHhCO33 94¢93324=01 HwCO4? 9¢93401=0y HWCO&5 9934250 HwCO0B8) 909346101
__HWC097 __ ?.93451=01 Q| 7.30596=01 Q17 144704400 Q33 le41266+0 Q49 1038986400 Q65 103821200
cel’ 1,3775%9+00 Q97 6,89629=001 LOCPCT 6400000400
L] . - .
TIME 1450000402 pTIMEU _ 5,00000-0) CSGuIN( __85) 14532600} DTMPCCH 1) 2973739401 ARLXCC( 1) 845250902
1 THRU 5  le441527e03 12249026403 1o 10356403 [2083386¢03 [o 10493540}
6 TwkU 10 1105053404 101053685403 lelUSHES0®03 1o106441+03 1e107152¢03
11 THRY 19 1e10771540y_ 14365050403 10366962403 1,597984+03 1e760502¢03
16 THRY 20 T1e760522403 714334362403 le171898+03 T 1.,056040+03 - 1,034260403
o1 THRU 25 14104322401 1+104522+03 1104953403 12105494403 16106145+0)
26  TuRU 30 T Tl lpesp1a0y T 1e107486+03 le363840e03 136575003 10597673403
Al TuRU 35 14760760403 1.760717¢C3 14039471403 9.,625300+402 94103749+02
T T a6 THRU 40 9.026600+07 1102752403 14103105403 1,103719+03 1+ 104400+03
«l  THRU 45 10105152403 1105972403  1.106573+403 J¢36245)903 ) #364405+03
b THikU 50 16597122403 1760711403 1760704403 Be52699U+02 Bed) ) 654402
[ TuRY 55 B4193071¢0;> B,206252+02 lelU1722403 1.102186+03 1el02928+03
& TeRU 60 T 1e1037074049 7 1104526403 T 1.1usaB7eus TT1.105997+03 T T e362157+03 T
£ TerU &5 1odb4)12+01 16597039403 le760697403 12760696403 74855124402
T8 tumy 70 7e84197240; 7.867723402 7.9U9054402 1,101426403 15101740+03
21 TwnU 75 . lelp2742+403 . 1,103566+013 _lelUbY)6403 ____lel05296e03 1o 105912403
26 THRU 0 14362384404 ) 1e¢364340+03 Jo597178403 147607}14+03 1¢760703+03
) rl TuRUY es 774750340 7e752443+02 _  ____7e288290%02 7827773402 ___ 10101936+03
(6 TwRU 90 1e102423404 1,103188+03 1elU39B0O+03 1+104805+03 10105669403
e AL THRY o 98 - FedB827%e0 e [ 4363498403 136830 00 . 1,597549%202 1760686402
b TRy 100 1e760646+01 7.8307274+02 7811268402 782943202 7:8464309+02
1ol Thhy 1% 16501922401 . YelD24413%03 lelU3)BOeQd ___ 12103969403 . ledO478B6+0y
Inb  THRU 110 110563440, 1+106226+03 Je364452+33 l1e3b6366¢03 1¢597587+0)
11 THEUY 113 16746039340y 16760423403 =b6,0000U0¢0) - L
HWCOR] Fe06487=01 HYCOL17 9¢8764]1=0) MWCO33 9+9D809=01 HuCOW9 9092638=0y NWCObB 9093284=0) HWCOB) 9+93389=0)
HvCn97 9,93308=0) Q) ____.__ __1.098n3e01 317 . 2,0654901 W33 107076340 Q49 | 12482060 Q65 | 14011001 ____
R31 1.38851%01 G97 6,99265400 LOQPCT 4.00000+00
L] L d - .
__TIME__ 3455000402 DPTIMEU__ 5,00000-0) €SGuIN(__ 85)  1,53234«0) OTMPCC( 1) 3,40022¢01 ARLXCC{ 1) 1425793=0}
1 TuRU 5 14755428401 o _1.484730+03 1e2803680%03 __1e237846+03 __1+10735}%03 _ -
6 TuRU 10 1e1071794+01 1107165403 11072373 +03 1107781403 10108379+03
11 THRuY 15 1108915403 0365130403 14367037+03 _12598072+03 1076061703
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CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER »

€0004s

THEMAL RESPONSE OF THE GLFC FOR ORBIfY

HHCOR1
HuC097

oan

TIME

.

0l

_ 46

rb
41
/b
71
76
¥ l
1A
el
nb

THRUY
THRU
THEU
TRy
T4RU
ThiY
THRU
THRU
TwRU
THRU
THRY
THRU
THRU
THRY
ThkU
Trku
THRU
Tuku
THRY
TriRY

?.43052=01 H
9.92209=0! Q
1,39653+01 Q

60CD0+02 DTIMEU  5,00000-01 CSGuMIN(

THRU
THRU
THRY

THRU

THRU
THRU
THRU
THRU
TrRU
Ry
Thity
THRUY
TrRY
TwhUy
Tipe 1Y
TwuRy
THRU
THRY
THRU
THRY

25

wCoL7
|
97

1476062803
14106229403

1676081940,
9465597540,
1,105701404
1597154403
84417659407
141N3796404
1e3464N059403
7.915938+0)
lel0254740,
1636231740,
7.814258+0;

1102203403

1¢106047#04
1e76070140,
1.101703404
110540040,
1e76049840,

!

OF 5 MOR

1.602931+03

14106209+03

1.107894+0; 14108458403

1760777403
_1e103764403
1.106472+03
14760737403
84412124402
1+1045¢9+03
14597051403
74922284402
1103401+03
14364274+03
70799503402
1102963403
14363438403
74935240+02
14102]190+03
1410599403
14760520403

(FORTRAN V VERSION)

PAGE

1372288403
1elUb3744y3

14363865403

le173480403
1e103994+03
1oelU706)+03
le7607314+03
10101934+03
lelUBS434+03
1e7607072+03
7496334402
lelU4245403
14597188+03
7821837402
lalU3752+yu3
1e365383+03
74884352402
1e1U2952+03
1e364514+03

«b,000000+0)

1,199705+03
14106715403

0164834403

10107226403

14365802403 1059773103

1,U60291+0)
1+104459+03
1362452403

B8¢965351402

10102359+03
1106040403
1076070703
10101296403
10105121403
1e760730+03

74860715402

1.104575+03
1¢597585+03

74879490402

1,103738403

14366430403

94794353402
1,105029+0)
1¢364404+03
8.627849+02
14103053403

1362105403

7¢957639+02
14101798+03
19105736403

14760720403

1101721013
1elUSH3I7+0)
14760739+03)
7¢910653+02
1e104553+02
1597693403

9.84708=01
1e28901401

7,05557+00 LOOPCT

2.11498640%
lel11292403

14111277403

al7

T 14781789403

1¢110618+03
14365312403

1076072540y 1.916074+03

1,109915404
le1098714+01
1760052404
14056756403
1106067404
15971286401
Be74385240,
1e10414904
1e364036+01
E.01900640)
1e102533+404
14362263201
74900270403
le10202740,
14105849401
1e760756+03

110947403

14110398403

1760841403

~_ 14105761403

14107550+03
1¢7607269+0)
B8,716791+02
1104900403
1¢597059+03
8,0U5525+02
1+103330+03

7.865809+02
14102778403
1636342303
Be067177¢02

14364220403

T 14514067403

1e110333+043
led67211+u3

leb27840+03

161092143403

__le36401 ) +p23

1e336)40%03
1elUS767403

lelUB)]B*03
}e76076340,3
1elU249690u3
JelUS717403
le760723+03
8,049107+02
lellU4]63+03
14597192403
7674013402
1elU3B0+03
10365369403
7e9B46b648+02

1 e453669+03

}J+] 10402403
1e598164+03
12399286+03
1,109112+03

1+3659491403

1ol89169+03
10105965403
1436252403
94511956402
1+102853+02
14106317403
12760724403
1+10128]+03
14105032+03
1+760751¢03
7491366502

Je}04379+03 _

10597618403
7095437502

T1e112026403

10110790403
10760721403
19349290403
1,109363+0)
1597793403
10077749403
10106335403
10364460403
9,053839+02
10103468403
10362083403

8,08Y117+02

1el01766+03
lelUS045+0)
1760743403
1101553403
10105239403
10760791403

7981670402

HACO33 _ 9489351=01 HACQ49 90922130y nnCOah 9+93187m0) HWCQB) __ 9493326%0]
2¢39128+01 Q33 18691740 Q49 1534690 Q65 Je41338+0]
4.00000+00 ) o i e R

85) 1.53212-01 DTMPCC( N 3.7067240] ARLXCCS N 1+59088%0]
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CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = €00045 {FORTRAN V VERSION)

_THE=MAL RESPONSE OF THE GLFC FOR oR3Iy ! OF 5 MOR

_1lel  THRU 105 _1e101521403 1,102000+03 1.102754+03 1,103534+03 10104344403
1n6  THRY 110 14105189404 1.105783+03 14364546403 14366463403 1e597789e03
- 1ol THRU. 113 14760594403 1.760609+03 «6,000000+0}
H#COR] 9.78939=01 HWCO17 9481249=01 HWCOQ32 9¢87565=0] HWCO49 94916790 wwCO065 9093060=0| HWCOB) 9¢93245=0)
_H&C097 9.93082=-01 Q1 1e5062440) Q17 2476839401 Q33 200633240 @49 | 10599580} Q65 leH2892+0)
201 1.40673+0) 'Q97 7413403+00 LOOPCT 4+00000«00
e e e 8 T
TIME 165000402 DTIMEU  5,00000=01 CSGuIN( ¢ 145319701 DIMPCCH 1) 3,7584040] ARLXCCl N 1+71051=01
! THRU S 2.491228403  2,1151484+03 ) 14798299403 1471894903 _______lel20746sD3
6 THRY 10 14119002403 1¢117135403 1e115956+03 1.115402+03 Jel15406+03
ang oo AL THEW . A5 14115803403 1365687+03 14367568403 1.598270+03 1760816+03
16 THRU 20 le7608)540, 24251550403 19921344403 Jeb46)]3+03 10579966403
21 TuRU 28 lel1675540y 1e115571+03 1114354403 1e)d13656¢03 4 113439+03
26 ThRU an 1e113656#0, lell4112403 1364325403 1¢366240+03 10597869403
1l TuRU 35 1e76094840, 14760906403 1521350403 _____1e344616+03 19204795+03
16 TuRUY 40 1al76486+0, 14109458403  1,109080e03 T )ll08819%03 lol088Y41e03
__ml__TuRU 45 1.1091300y 14109661403 16110191403 ] 0362677403 19364617403
) né  TukU 50 1459722540, 1e760BUS+03 1e760799+03 1.U15740+03 94584193402
) =1 TuRU S5 _  9.,178823+0, 9,139450402 . 1elU3629eu3 l.i03881e03 1e104366403
n6  THRU 60 1e104949+0 1105630403 Jel0U64044+03 1o106992+03 10362110403
- sl TwRU &5 led6406040y 14597067403 Je760742403 Je760744403 8,+250059+02
L6 THRU 70 8,152727+0, 84123172402 Bel750784(2 1e101444+03 lel0J9U1I+02
71l _ THRU 75 1,1N263540, 14103408403 14104224+03 }+ 105082403 1elUS6Y2+0)
76 THRU 80 14262229403 1 e364105+03 1 e5Y7193+403 1e760773403 Je760767+03
- al  Tuku as 8400544940, 74951910402 7494789802 74991325402 B 16101452403
né  TwxKU 90 1e10191540; l.102654+03 lelU3426+03 l.104239+03 1105094403
. ol Tuku s 1105703404 14363406%03 le365352403 }+597649403 le760841¢03
ch  THRU 100 14760R08403 B8e224593402 8+111000+02 BsU55763+02 8,080113+02
o Mnl__YWRU__ 105 lel0139n403  1.101859+03 1.102601+03 14103372403 14104176+03
lrb  THRU 110 14105018403 14105611403 1364560403 1366477403 1¢597875+03
111 ThRRU _ 113 1e76068)1+03 1760690403 =~~~ wb6,000000¢0)____ D T R =TI T=h__—
HaCOR1 9.74095=01 KucCcol? 9¢77145=01 HWCO033 9¢85522~01 H4aCO49 9¢91034=0y wnCO06S 94929050 HWCOB8| 9¢93144=0)
_ MuC097 9.92930=0) Q1 1473351+01 Q17 3.17140+401_ Q33 2428301+0, 49 106756040) Q&5 1e4477740)
a8l le41908+01 Q97 7422683400 LOQPCT 4,00000+00
- L] L . e T o T e B
TIME 170000402 DTIMEY __5.00000=-0) CSGuIN( __85)  1.53192«0) DTMPCCH 1) __2.54)28+01 ARLXCC( 5) _____. 2957 126%0} I
R 1___THRU 5 2,857039403 2,460258+03 2410915703 2,0096]14+03 10135940403
& TuHRU 10 14132547404 14128713403 1126049403 1o124452403 10123810+03
oo} THRU 1S o 14124054403 14366411403 1,368262+03 ___ }.598412e03 _______ ___ 1e760908+03  _ .
16 THRU 20 14740902403 2,589091+03 2,232876403 14923539403 1e840112+03
21  TuRU 25 1,1286734+0, 10126278403  le)23609+03 lel21809+03 lel20814+03




__ CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER » €00045

PAGE

(FORTRAN V VERSION)

THERMAL RESPONSE OF THE GLFC FOR ORBIT

26  THRU 30 1,120545403 o 1el20884e03 14364943403 1366832402 1959797840
Al TkRU 35 1e76101840; 1760975403 1e724088¢02 1e522146403 10357480023
36  THRU 40 _ 14321895403 1115870403 lellH4879¢03 1,113881+03 Lo ) §334)40)
41  THRUY 45 1011323340, 19113515403 1ol 13985403 14363031403 19364955403
w6 TrRU 50 1459728340y 1 e7608Y44640d ) 4760840403 }o0B9830+0D3 }eD21795+03
ol THRU 55 9472677240 9.682087+02 1e105660+03 1.10575]+03 1¢106039403
=6 THRU 60 lelQé471+40y __lel1D7045403 JelU7751403 }¢10832]1¢03 L hedb2224+03
a1l THRKU 65 1o346416840, 1597061403 16760764403 10760768403 Be443779+02
o xb&  TnRy 70 8432121540, 8.282079+02 84350951+02 14101872403 $0102291403
71 ThRU 75 141029780, 1103716403 19104506+03 10105349403 10105955402
76 THRY 80 10362226004 13464181403 - 1e597195+03 14760796403 Je760792+03
al THRU 85 84131370+0; 8,059822+02 84047005+02 8,098739+02 Jed0J450+03
06 THRU ?0 lelolaggedy 14102618401 14103377403 Jo104181403 b l050310)
ol TiRU 95 ) 10105638404 14363392403 10365339+03 19597677402 Je760888+03
77777777 5h  THRU 100 1760857404 8440710202 Be263382+02 BelBY4683002 84207689402
1nl  TuRy 105 T 1410133140, 1,101787+03 16102513+02 14103272403 Jol04068+03
1nb  TuRU 110 1104904404 1105496403 1¢364564+03 1s366482+03 1¢592950+03
111 Thky 113 } 14760761403 7 1,760765+03  «6,000000+01 T T

I OF 5

MOR

G6

HECOR | 9469355=n01 HACO17 947278601 H¥WCO033 9¢83278-01 HwCO49? 9+90221~0) WnC06S 9492717=0] HWCO08) 909302301
HWCO97 ?e¢92752=-01 Q1) 149554040} 017 3457757+01 Q33 2+52260+0) Q49 107623240} Q65 1e47026+0)
Q€ 1.43374+01 Q97 7433370470 LOOPCT_____ 4.00000+00 T S T g B
L - » _ . I - o L e = o _ —— e e o e e
T1ME 175000402 DTIMEV 5.00000-01 CSGumIN( 85) 1453201=0] DTMPCCI 2) 342063240) ARLXCCH 5) 3:496469%0]
1 THRU 5 3419083940, 207925646403 24420276403 2,297553¢03 1e160194+03
6 TuRU J0 ___ _ _ lels4401#053 1147672403 Jo)42804¢03  Jeld9b45e03 1 e138032+03
11 THRY 15 13138044403 16367741403 1036953802 1598627403 1761001403
16 TiRU 20 14760991401 2.9086C6+03 2543074403 24209961403 2410718002 )
-1 THRU 25 T 14147852404 T T 1e142685+03 B lel3e866+03 14135420403 19133255403
2k TuRy 30 1413225340, 141324124+03 14366086403 15367930403 }+598154+03
1l THRY 34 Le761103403 1«761053+03 14937789403 1271661303 14530828402
16 THRU 40 14487727403 1,126250+03 10124359403 10122268403 1,120891%03
ul THRU 45 16120187403 1120094403 1¢)20471403 1e363709+03 1e365606+02
ub ThHY 50 1+597381403 1760898403 N 1e7060689¢03 . yel73232403 1095487403 B
= THRU 55 T 14039070404 1,035169+03 1109043403 14108899403 1¢108900+0)
rrrrrrr 6 TwuRU 60 tel091 180 14109528403 __belloid2403 1+110677+03 10362484+0)
nl  TuRU 65 le364417#0, 1¢597113+03 le760792403 1760795403 Be6755368+02
16 TuRY 70 8,530316840), 844903846402 84566772402 }e)02697+03 1103062403 _
21 THAU 75 ) 1.103684407 14104372403 lelUS]284U3 1e105949+03 1106549403
.6 TuRy 80 16362276404 1¢364228+03 1e5Y7200+03 147608204013 _le760818+03
sl Twy 85 842807090, T Be192562+02 Bel/5672+02 8424153)+02 i 1el01588+0)
16 Tuky 90 141020170~ 14102713403 1elU3454403 1104245403 14105087403 B
5 TakU 95 1eiN56923403 1¢363392+03 1e365338+03 10597703403 10760933403
cb THuRU 100 176090203 8.614911+02 Boe442250+02 BeJH42347+0Q2 B,366326402
11 THRU 105 16101373401 1,101812+03 lelU2517+03 1.103260+03 1e104046+03
lrh  TwRUY 110 141Q42754C 1e105465403 ledolb69+03 Ledbb6487403 1e598017+0)
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TWwCoR1l
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ool

PAGE 8
__qyﬁj}}f}_}vaoVED NUMER1CAL DIFFERENCING ANALYZER = €00045 (FORTRAN V VERSION)
THERMAL RESPONSE OF THE GLFC FOR ORBIY | OF 5 MOR

111 THRU 113 1,76083403 1.760834403 6,000000+01 e o
79.45010=01 HWCO17 9.6864]1=01 HWCO33 9.80907-01 HwCO49 9¢89303=0) HACO6C 9¢92492%0] HWCOB] 9.92878=0}
?492550=01 Q! _ 2.15961401 Ql7  3,964]12401 Q33 2077475401 Q49 108594940} Q65 14970040}
1445101401 Q97 7445473400 LOOPCT 4400000400

<o e e B A S S SR R — e e R R e S

. »

_TIME 180000402 DTIMEU 5.,00000=01 CS5GuIN

RS)

__153230-01 OTHP

[ | 2) 2.8399% e

Q1 ARLXCCH 5)

5455344-0)

1 THRU 5 3.481369+05 3,093924403
6 TeRY 10 1el86564+07 T 14175036403
11 TuRU 15 - 1e159792¢05 1.370046+03 )
16 THKU 20 1e761090%01 3,196338+03
21 THRU 256 1a176172+04 1.169667+03

26  TeRU 30 14150589403 1¢150503+03
31 Teu®U 35 _le761215%03 le761154403
16 THRU 40 1066743340, 1+141872403
al  THRUY 45 161311523404 14130542403

T nb THRU 50 T T ll597551404 T 1.760971+03
nl  TwRU 55 1e117137+04 1«114773+03

n6  THRU 60 lel1323819U0, 1e113579+03
A1 THkU 65 le36489240% 16597176403
«b6  THRU T 70T 8,76735240, 84755982+02 7
7! THRU 75 1.1p4924404 14105544+03
46 TukU 81 14362410404 1e364357403 o
ol TukU_ 8% 84457261040, L Be354114402
‘4 THKU 90 10102329203 1102973403
el THRU 95 . l.lpS921403 14363417403
56  Tuku 100 14760946404 B.8B49148+02

Vel TwRU 105 14101553403 1.101970%03

16 THRUY 110 1e1049265+04 1.105553+03

Vel TekUo 113 14760901403 0 1,76N0897+Q3_

HnwCQR]
Hi.Co97
281

L .
TIME

9e64894=01 ¥&6055_
2,33950+401 @l7 -
7459058+00 LOOPCT

9478250-01 HwC049
,,,,, 4e315491+0] 633
4,00000400

2,709118+03
1e168250+03
163717574023
2.,834046+03

1161987403 _ 101563344023

le368U78+03
2,155747+03

leld8769+03

1+130790+03

1e760%56+03
Jell4348+03
1e114043+03
14760830403
8,890201+02
1o1U6254+03
1e597216+03
Be338605+02
1410371 1+03
] e365362+03
Beb6488U3+U2
lelU2649+03

le364584+03
»6,000000+01

2,560865+03
11163008402
1,598975+03
2,485543+03

1+369849+03
1,921380+03
15135195403
1364909403
1.265825403
1o 113677403
1+114549+03
10760832403
14104100+03
1.107045+03
10760847+03
Bt_"z"aqé_‘uz
11044864023
1597730403
84530508+02
10103372403

103665024023

1195477403

1e160093+02

1¢761104+03

2,3608U0«03

1,152588+03
145984474023
1718725403
1e132674403
10366763403
lel79483+0)
1113479403
1362977403
8952201402
1+104391+03
14107636903
le760846+03
14101927403
lelUS318+03
1076097403
8455846402
1:104144+03
1598074403

9-88284-0;7HWC06;7
_ 3e03198+U,_ Q49 _____

- 1a96699+0) Q65 __

9¢92707=0}
- 1252873%01 ____

Fs61221=01 HWuCO1?
Pe92321=0) Q1
le47132+01 Q97
< .
185000402 pTIMEU 5400
1 THRU 5 .
& THRY 10
1!l THRU 1S _
16 THRU 20
21 THRU Z5
26  THRU 30
1! THRU 35

0N0=01 CSGuIN( _
34726969403
1422993840+
10190730401
1761213401
14214671404
1417693540,
1.7c13680403

1.53288=0] DTMP

3,354780403
1,214907403

1.373795+03

3.445789+03
1205362+03
14176593403
14761296403

cCL. 18],

2961809403
10203642403
1+375379+03
3.094040+03
10194227403 ___
1¢37133}1¢03
24371299403

224410901 ARLXCCL_ ___5) __ ] 7+11670+=0]

24787028403
1419590003
15599545+03
24735150403
12185890403
1¢372994403
212881903

10242525403
1el91415«03
Le76123103
2¢586779+03
1018020903
1659893903
1+913459403




L6

CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = CO0045

THERMAL RESPONSE OF THE GLFC FOR QRBIT ! OF 5 MOR

HW o
His€o

zal

Rl
97

1b THRU 40

ul  THRY 45

ub  THRU_ 50
¢l THRUY 55

6 THRY 60

S| THRU 65

6 THRU 70

7l THRU 75

76 TwRU___ 80

[ THRY 85

né THRU 90

ol THRU 95

96  TIRU 100
il THkY 10S
leh  TwRU___ 10
111 ThRU 113

.

THRU

THRU _

THRU
TuRU
THRU
THKU
TuRU
THRU
THRU
THRU
THRU
THRY
THRU

THRY _

THRUY
THRY
Trku
TrkU
THRU
THRU
THRUY
THRU
THRU

9.58011=n) H
9.92064=-01 Q
_1.49512+01 Q97

-
190000402 DTIMEUY

s

15

20 _

25

an

35

40

45
50
55
60
65
70
75
80
35
90
95
100
105
110
P

wCO17

1

T 5.00

N 1

14853001+03
1147224403

1e206464+04
1211987640
12365717403
9.09880040;
1106920401
10362675401
Bs66508240)
1410291240,
10106396403
1760988404
1,10192240;

1,7609623403

141463775403

14145955403

145978454034 1761084+03

10¢206155+03
1119783402
10597294¢03
9.084464+02

1107451403

10364614403
8,548670402

14103536403

1363484403
9.11125]1+02
1.102312+03

- 1.105222+01 1.105074+03

1760955403

1e¢159]168+013
le146036¢02
1761056403
16122214403
14120060403

}e760887+012

9,264207402

10108100403

14597251403

845490029402

_leluU4223+03

1365427403

. B.8BY4706+U2

1.102958+03

1415373903
10366892403

10149779403

19368682403

12367]59403 10273467+Q3

10121312403

 141205]16+03

1,7608854+03
14106313403
1910885} +03

By 652489402
1,104978403
1,597759+03
8751414402
1.103657+03

14364622403 1,366539+03
wb,000000+01

1120383403
10363827+0)
9.280270+02
1.106506+03
1109430+03

1+102545+03
10105797+0)
10761015403
8,786911+02
J+104412403
12998130+0Q)

1760881+03 }276088]1+03

9061644=D1 HWCO33  9¢75472=01 HWCO4Y 9¢87167=01 HWCOb5 94919030 HwCOB| 9492506=01
2.49420840) Q17 4462374401 Q33 3e28684+0) Q49 2¢0B8433+0) Q65 105662140}
7074203400 LOOPCT 400000400

000-01 €SGwINT ~7A5)  "1,53385=0] DTMPCC(  19) T1.95876401 ARLXCCT 5) 8e45169=01 "

3,217330¢04 7
1.284190404

14231294904

14761382403

1263233940,
10212095404
14761633404
2,035291403
14169188401
159833140,
1,305785401

1,129192407 _

1e367044401
9e46702140,
1109939404
136313540,
54902900407
1.103866404
14107215401

10761032404

1.10254840,

le105708409

14761020403

3.,568864403
1¢264231+03

1,379523+03
3.644014+03
10250914403
10211347403
14761511403
14192547403
1e167143+03
14761263403
1.307525403
14128733403
1.597501+03
94477239402
10110356403
1 «365061403
84778427402
1.104438+02
14363620403
94395240402

1102903403

14106289403
le761011403

3.172706403

724972897403

10249142403 102368640403

1e¢320932+03

34313280403

10235917403
14376327+03
2,569172403
1.186196+03
1e167024+03
14761213403
1e133251+03
}e128773403
16760979+03
9470622742
lell0Y26+03
1e597317+03
Be782521¢02
1.105088+03
10365559403
9,149670402
lelU3S0B+03
1+364698+03

e6,000000+01

1.600460+03
2.949922+03
] e224569+03
14377840+03
2,329530+02

1,178606+03

10369975+03
J+4734560+03
1+131809+03
Jo1291866+03
107609694023
141090611+03
lell1626402
19760929403
8,725483+02
1.105818+03

1:597797+03
9,006985+02
1.104176403
1e366614+03

T 1,300782+03

10232414403

10761404403
2¢77822)+03
le216706¢0)
1599738403
2,106011+03
1e172960+03
led71675+02
1¢375680+01)

14130215+0)

10365]193+03
94657223402
1+109677¢03
1e112190+03
1760928403
1+ 1035%2+0)
1e)0662]1¢02
le761058+03
94053938402
14104914023

19598184403
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PAGE
CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER « €00045 (FORTRAN V VERSION)

- THERMAL RESPONSE OF THE GLFC FOR ORAIY ! OF 5 MOR e .
CHWCOR!  9455486=01 H%CO017  9459020-01 HWCO033  9¢72893=01 HwCO49? 9¢85987=01 HHCO65  9¢91533=01 HWCOB)  9+92273-01
HWC097 99178501 QI 2,61465+01 Q17 4486935401 Q33 3052003401 Q49 2020670%01 Q65 1+60903+01

__0al 1,522184+01 Q97 7.90502+00 LOOPCT 4400000400
AT SO, vy e e a2 SR S S % At S S R, 2ot
TIME 195000402 DTIMEU. 5+00000=-01 CSGuIN{( 85) 1453536=0] DTMPCCH 35) 1,6880340) ARLXCCH 5) 9e33624=0}

1 THRU 5 4,054823+01 3,728505+03 3,3355]0+03 3,115654+03 10368258403
o & THRU 10 14347656403 164322729+03 1.303768+02 1290447403 14282436+03
11 THRU 15 1+280853+04 14387790+03 1e38B973+03 1¢601877+03 10761653¢03
16 THRY 20 1e761626403 34790187403 . 34481160603 34120636403 2492927603
21 TERU 25 143202869+03 14305265+0) 1¢286302+03 162718414023 1¢261702+0)
26  THRU 30 1025563640, 10254503403 142383575403  ]1.3B4893¢03 |e60098%¢03
31 THRU as 1476202540, 14761843403 2.737509+03 2,5082054+03 2,283994+03
N 16 THRU 40 24202781404 1.228030+03 12219817+03 1,209902+03 10202430403
4l THRU 45 14197328+03 1+194431+03 1.194088+03 1374505403 14376086403
. uwé TKRU 850 145991030y ] 1761546403 1e761461%03 }.579806403 le481143+%03
6l THRUY 55 14411210403, 14414751403 lel147884+03 14145812+03 1+143439+03
r6  THRU 60 __lel4lorreos 1+4140918+03  1e140678+03 14140994403 14367259403 B
o £L TuRU 65 T T 1e3s9058403 1597842403 le7b61126+03 7 le761101%03 T 1.007498+03 T
Ab  THRU 70 Feb8410040) 9.9266714+02 1020389403 lel14280+03 lell4190+03
T 71 TukU 75 Tel149265+03 1e114540%03 1o115014%03 1 115651+03 1ell6197+03
;6 TyRU so0 1363869405 14365778403 1597433403 le761001403 1e760998¢03
N ©1  TuRU 85 9416659040, 9.039611+02 9.063472+02 9.239056+02 1.105038+03
o wb_ TWKU 90 14105309403 1,1058)9+03 1.1Ub423¢03 1.107123+03 1e107907%03
el  THRU 95 14108495407 1.363854+03 14365787+03 14597849403 14761107403
o6 TeRU 100 le741081403 94692802+02 94436109402 94293945+02 90356527+02
T 101 TwRU 105 1.103510404 14103823403 lelU4sBU+03 e lu5013403 1 1U5723¢03
o le6 TeRU 110 lelnbsu4+03 1«107080¢03 _le364B36+03 Jed66748+03 Je598242¢03
Tl THRU 113 1,761075403 1,761064403 ~6,000000+U1
_WWCORD  9,53450=0Q1 HYCOL7 94571N7=N1 WWC033 9470704=01 HwCON49 9484808-0) ynC0b4 9¢91120=0}] HWCOB] 9492016=0}
HwCn9? P24%1493=01 01} 2.,70222+01 Q17 8.05)127+p) 033 37179)1+0; w49 2+3285)1+0) Qb5 1+65628+0)
Q81 _ 1.565202+40] QW97 _ _8,07467¢00 _0O0PCT____ 4,00000+00 _ . . o [ R I
L ., ol a - P = & SEE S _ARE e e e e S g i AN e - o e e A ¥e e e e e e A S S e - s ) s e -
TIME 2400000402 DTIMEU 5.,00000=01 CSGuIN( 85) 1.53756=0) DTMpCCI( 35) 1.4654940) ARLXCCH 5) 9,77585=0])

1

THRU b

_THRU _ 10
THRU 15
T=RU 28 . -
THRU 25

___THRY 2n
THRU 35
THRU _ .40
THRU 45
THRY 50
THRU 55

4,165202+03

1041784240

14337726403
12761992403
14385145+0,
1430633140, _
16762621403
2346541401
14231257403
1.600275403
14519123403

o 14388)76+03 _

34851783403

14399117403
3.907637+03
14366464403

1+304803403

1762349403
_142693794+03
10227489+03
1e761986+03
14523283+03

3,458303+03

1.400023403

34612445403

14343662403

24883366403

10259296403 _

1e226911+03
le761848+03
lelbb236+03

3,222102+0)
10349507403
1,603983403
34251845402
l1e326181+03

}e3935b6403 19394635+03

2:664622+03

14247035403

1.380828+03
1.687096+03
1.163479+03

1o442284403
1339776403
1e7620224+03
3,0439Y)+02
14313823402
1.602862+%03
2,440601+03

_ 1e237714+02

14382260+03
_14588595+02
1e160252+03
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PAGE 11
e .. CHRYSLER IMPROVED NUYMERI1CAL DIFFERENCING ANALY2ER = CODONS {FORTRAN V VERSION)
THERMAL RESPONSE OF THE GLFC FOR ORRIY ! OF 5 MOR
56 THRU 60 1157958403 _1+156587403 _ . 14156036403 14156267403 . 10370224402
! THRU 65 1¢371957403 1.598375+03 le761358+03 1e761311+03 105372103
e e o & TRRU 7@ 1403474740, 2042159403 1,07408]1¢03 1212057003 1012029703
71 THRU 75 1412015240, 14120262401 1.120623¢0Q3 1o121186403 12121709+03
76  TwRU a3n 14344973403 1,366857+03 B 1 eb976244(3 - Je761112+403 o 1¢761105+02 -
al  THRUY 85 9446112040, 94332964402 94378227402 94585106402 Jo107164+02
6 THRU 90 ) 16107373404 14107810403 1410836} +03 1+109026403 1,109788+03
el THRU gs 111036940, } 9364227403 led6b6)52+0u3 16597926403 le76})168+0)
.96 _THRU 100 _ _ le7Al14240, 1.001225+03 94746324002 9,608945402 90688992402
Int  THRU 105 1elD4903404 14105169403 1e105669+03 1,106260+03 1106943403
& THRU 110 14107706401 14108276403 B 1s3650624+03 . 14366969403 }+598310+0) .
111 TkRU i 14761130403 14761119403 «6,00000040}
MYCORY 9.51392=01 HW&C017___ 9+555R1=01 KWc033 9+68809-01 HWCO4F  9¢83618~01 naCOpS 9090630 HWCQB]  9.91728=0)
HACO?7 9491179~01 Q1 2.77416+01 @l7 5420032+01 Q33 3.89042+U) Q49 2445144+0) Q65 1070854+0]
281 1,58533+01 Q97 8425654400 LOOPCT 4,00000+C0
L . -
TIME 2202000402 DTIMEY 5,00000=01 €56 IN¢ as) 1453866=01 DTMPCC 34) 1.3795340) ARLXCCH 5) T 9.85291=0)
T TeRU 5 T 4,204078403 3.,893785403 3.499086%03 3.257200+03 1.473279+03
6 TuRY 10 1e447338409  14415834+03 _bed9176)e03 1o374704+03 1e364308403
11 TwRU 15 14362069403 1,404602+03 1 o4U5384+03 14605065403 14762215403
16 ThKU 20 1a7421R4403 3,948707+03 34657209+03 34295671403 3.081981+03
21 THRU 25 1e412340404 14392455403 1.368158+03 1:349505+03 1¢336284+03
= 26__TuRU___ 30 1432023340, 143265446403 14398406403 1399377403 1603829403
Al THRU 35 14762935404 10762617403 2,935653+03 24721082+03 2,497004+03
ah  TH%U 40 2.400574403y 19287348403 1e276522+03 1263330403 10253273403 o
w1 THRU 45 1424627740, 1 e242160+03 1e241486+03 19383930403 12385295403
R LT 50 ___)ebD0RA44Cy 10762220403 476205503 Jo729931403 19631737403
ol THRU 55 1.562439404 T 14566453403 1,174605+03 14171561403 11679794023
né  THRU 60 14165406402 1+163835¢03 14163155403 14163349403 10371707403
T teRu 65 1.3734094+073 | 598457403 1761482403 1e761424+03 1.073347+023
b THRU 70 . leDSY945440;5  1.063022+03 1076413403 o lel2358B703  Jeb23233¢03
71 THRU 75 ) 10122991403 1.123028+03 14123340403 1412387403 1e124384403
76  THRU 80 14365540403 14367412403 1e897729%03 1e761171+03 le761162+¢03
rl TuRUY 85 9458745440, 9.459072402 9.512731+02 94731475402 10108222403
5 TuRU 90 1410840340, 1,108807+03 14109335403 14109985403 14110737403
T A Ry 95 10111315404 103644264023 1e366347403 1.597966403 1761198403
w6 THKU 100 16761171404 1e01496574+03 94877342402 9.742430%02 94829582402 o
1r1 TwRU 105 i 1elUS606+0 14105850403 14106325403 14106898+023 14107570403
1r6  TuRU 110 14108325401 1108892403 1¢365184+03 ) 1o367089403 10598343403
141 T=RY 113 ) le761152403 T 14761143403 w6 ,CUCLOCO+U]
HECOR | 9.50671=01 HNCOL7 9455050=N1 HWCO33 9.68128=0] HyCQy49 9¢83143*03 HnCOAS 9¢90397=01 HACOQ8) 9¢91604=01_
HWC097 9.91034=01 Q1 247999101 Q17 5,25319+0] Q33 309528140 Q49 2.5005540) Q65 107307340
Co1 1e¢59961+01 Q97 842:296+00 LOOPCT 4.00000+00
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PAGE 12
CHRYSLER IMPROVED NUMERICAL OIFFERENCING ANALYZER = CODU4S (FORTRAN V VERSION)
THEeMAL RESPONSE OF THME GLFC FOR ORBIY | OF 5 MOR
» VIA L] L) B - e T PSSR ERERSEE G T o T T T o
__TIME _ 2.04000402 DTIMEYU  5,0n000~01 CSGMIN( 85) 1453991=0] OTMPCC( _ 35) 1026094+0) ARLXCCH 5) 9.87457=0}
. Y THRU 5 4421342103 3,925093403 34534945403 _ 3,288558¢03 | 1504906003
6  TwRU 10 1.477487404 1e444178+03 1e418704+03 14400625403 1389573403
R T | THRU 15 . 1e387145403 . _leH410667403 le4llalBe+Ql . __leb0D6304%03 Le76244)%03
V6 THRU 20 14762409201 3,962997+03 3.691902+03 3.334452+03 34115983403
o -1 _THRU 25 1e440226+03 1.419157403 ] 393387403 1373580403 10359508403
26 TwHRU 30 1¢350907+04 14349058403 140377903 1+404637+03 10604939403
2l THRU 35 C 1a743300+403 14762930403 2,971584+03 _2,770706¢03 24549387403
a6 THRU 40 2,44896740, 10306035023 1e294475+023 14280359403 10269573403
6l Thky 45  le2b62039+0y 10257575403 10256804403 1387386403 1388679403
w6 THRU 50 N l.601588+03 1:762493+03 14762298403 14767571403 10673590+03
o 1 THRU 55 14605458404 14609225403 Lol B354 ¢0d 14180208403 1e076264403
nbé  THRU 60 1173408403 14171632403 1¢170819+03 1170977403 10373376403
41 THRU 65 14375045403 1598986403 10761629403 1e761558+03 14092341403
a6 THRU 70 1.074485+40y 1.084376403 lell9t38+03s 1e126904+03 lel26466403
71 THRU 7 10126123403 1e126083403 1e126343+03 1.126840+03 1e127343403
76 Twku B0 T T T L.3s6189¢05 T 1+368048+03 7 T 1.597852+03 le761242+03 T 1e761230+03 T
al  THRY 85 9.710056+0> 9.588075+02 90651546402 9881762402 1o109411+03
T e TTwRy 90 14109562407 1.109933+03 14110437403 1.111071+03 Tell1813+03
21 Tuny 95 1611228740, 12364658403 1 2366575+03 159801303 le76123)%03
. s6  THRU  qon T le761204¢05 1.,027140+03 T 1.000932+03 0 9.879629+02 94974090+02
Inl  TekU 105 1.10640240y 14106623403 14107072%03 1107627403 l1e108286+03
1nd  THXU 110 110903340, 1107597403 16365329403 103672314023 10598379402
gl THRU_ 113 1.761175+0;3 14761167403 6., 0UCC0U0+01
ML CNR | ?.50328=01 Hw¥CO17 945475501 HNCO33 9¢675%6=01 HWCO4? 9¢82701+=0y HwCO0s&s 9.90181=0)] HWCOB] 9¢91478%01)
H.COS7 9.90899=0] Q| . 2420283401 Q17 5426577401 Q33 39921140, QM9 24542650 Q&5 le75)96¢0}
ce 1.6133001 697 B440245+00 LOGPCT 4,00000+00
. % & e ) -
TIME 206000402 DYIMEU . 5.,00000«0) CSGmINC  B5) 1e54132«0] DTYMpPCCt __35) _  1,10033+01 ARLXCCH ! 5) __9479340=0) _ R
1 THRU 5 B 4,210791403 _ 3.941972+03 3.562686403 34314163403 1534688740y
6 TuRU 10 1.508079+03 Je473045+023 le446225+403 J o427 154403 1e415462+02
_ 1L _THRY_ 15 1e412844+0, 1417332403 Je417844+03 196077]14+03 1¢762704¢03
V6 ThkU 20 1476267040, 3,965108+03 3.712835+03 3436534403 JelN4222902
=1 THRU _ 25 146856840y 14446386403 le419210%03 }¢398290%03 1383390403
26 THRU a0 1374248403 1372238403 1,409694+03 1e4)10432+03 je606206403
1l THRU 35 14763723403 1e763294+03 24996631403 2481043703 24595874403
16 THRU 40 2,492504+03 1¢325302+03 1¢313042+03 14298035403 19286538+03
B w1l TwRU 45 14278477403 1¢273671403 19272803403 }Je3912)12+03 }0392429¢03
- Tu6  THRU 80 14602394401 10762812403 107625681403 14801257903 14712600403
g, . THRU _ 55 1,647299+03 __ _ 14650964402 o 119300903 }.189390+03 14185085403
né  THRU 60 1.181945+04 1179962403 14179016403 1.1791374+03 1e375244+03
41 THKRU 45 14376877403 1599367403 1+761802%03 1e761715%03 14110905403




101

1

THRU

_CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = C00045S

(FORTRAN V VERSION)

" PAGE

13

]

T 4,18945540,

1013000303
1¢130594«03
1¢761310+03
1¢110740+02
1ed13023+03
10761269403
1e0l2098+03
1+309099¢03

949135620

10772?2’01

T T3,950478+03

3.594100403

T 3,345716+03

9¢59946=0]

T 1e568819+03

le441831+03

1¢763009+02)
e 16570640
194077803
14607643+023
2:635694+02
}+304059+03
10396559403

14749036403

1o 194400403
10377320403
“1el29310+03
1.133841+0)3
lelld4142+0)
1e761404+0)3
1el12214¢03
1ol 14375403
1e761313+03

1,015760+03 12026807403

111001803
10598465403

1e79309%01)

1 9432220-0)

THERMAL RESPONSE OF THE GLFC FOR ORBIT | OF 5 MOR R
t&6  THRU 70 14094420¢04 14105986403 1142019403 1¢130528+03 B
71 THRU 75 14129554403 1.1294354+03 1.129640403 14130102+03
76 THRU 80 10366926404 14368772+03 14597997403 10761325+03
c1  THKU a5 9.83042140, 94717221402 94793196402 1,003459+03
-6  THRU 90 . 111086103 1.111196+03 Cbell)e73+03 1ell2292+02 L
91  THRU 95 1411359460, 14364927403 le366839¢03 1598066403
96  TuRUY 100 1e761242403 14038943403 _ 1e0Q13823+03 1,001858+03 o
11 Twky 105 14107298+04 1+107496+03 lelU7919+02 14108453403
_____1~6 THRU 110 1410983840, 1.110399+03 ) e365498403 10367397403 } 959841903
111 TrRU 113 14761200403 1761193403 »6,000000+0}
HRCoR| 7450332=01 H®COL7? 945469301 WWCO03Y  9467241=01 HyCOY49 99823 14%0) wwCObY 9489972%0) HWCO0B|
RuC097 T490755=01 Q1) 2,798n1+01 Q@l? 5426275401 Q33 HeD]B24+0; @49 295799360 Q&5
09t leb626b640) 097 8.44802+00 LOOPCT 4.,000U0+00 o )
" L] . »
TIME 2408000402 DTIMEU 5,00000=01 CSGuIN( 85) 1454289=0] DTMPCC( 51) 9.80850400 ARLXCC(  5)
1 THRU 3 4,202199+04 T 3,949549+403 3.582015403 T 3.33299703
b ThKU 10 1.53877740, 1502181403 lel474]124+03 1e454)29+03
- y1oTuxu s T 1e439026403 1.424611+03 1e424979+03 14609311+03
16 THKU 20 16762975404 3.960866+03 34724474403 3,387954+03
21 TuHKU 25 14497030404 1473855403 le445404+03 T 1e423456%03
56 THKU 30 14398128404 14395958403 le416167¢03 1e416779403
A1 THRU 35 1764212403 14763715403 3,014942+03  2,842262+03
3k TWRU 40 2,53 014340, 14344945+03 14332049+03 1¢316220+03
4l TuRU 45 10295499404 1¢290365+03 1 e289402+03 1e395421+03
ub  TuRU 50 _1.603313403  1.763181+03 14762911403 ) ,832258+03
vl THkU 55 14687308404 10690865+03 1e2VU2946403 1e199063+03
V6 Tuku 60 16190954404 14188799403 1o187721+03 1418780403
ol i g 14376916403 14599805403 176200303 T Le761899+03 T
b6 Tury 70 iel14256¢0y 1127612+03 lelo4724403 1o 134454403
71 THRU 7% 14133286404 1+133087+03 1el33236+03 1e133661+03
76  THRU a0 14367758403 .. 1369590403 _ 1e5Y8166403 le761422+03
o1  THRU 85 9,950580407 94846631402 9.936214+02 1018785403
n6  THSU 90 B 14112304403 14112602¢03 1e113054403  1lel)3655+403
el TrkU 95 1e114942404 10365237403 1e367)142+03 16598132403
_ rb_ TuRU 100 1e7612n4403 14050416403 10026463403
1~1 THRU 105 le!lQ8302401 141084764012 1410887003 1+109385+03
1nb ThHRUY 110 __ 1411074740, 1+111306+03 o 1e365695+03  1,36759})+03
111 ThRU 113 16761225403 14761221403 -6,0U0000%0)
HWCOR] 7450459=01 HWCO17 _ 9e54723=N1 HWCO033  9+66981~=01 HACO49  981958=0) nwCOs5  9+89765-0] HWCOB] 9+91235-0)
HuC097 9.90625=01 Q1 2.78948+01 Q17 5425226+0) Q33 4e03655+0U) @49 2:61412+0] Q65
[l B 1.64003401 w97 8,53!43400 LOQPCT 4,00000+00 .
L . . [ ] -
TIME 2410000402 DTIMEUY 5.0n000=01 CSGpIN( 85) 1+54464=0] DTMPCCI 51) 9.24622+00 ARLXCCH 5)

10600396403




(401

_ THEpMAL RESPONSE OF THE GLFC FOR ORBIT | OF 5

CHRYSLER IMPROVED NUMEQICAL DIFFERENCING ANALYZER = COD04S

(FORTRAN V VERSION)

14

14569285403
1,465509403
l.76332§001

1525340014

1442237740,
1e764771404
2456183440,
“14312981403
1.604355404

14725150+04
14200477403,
14381171403
14133977401

1e13731540,
1e368492401
1eU070924+04
14113897401
lel)l6440+01
147461333+01
14109418404
1411176840,
1e761253+03

o 6  THRU 10
1! T=RU 15
- 16 THRU 20
21  THRU 25
26 THRU 30
1l Thku as -
. 26 THRU 40
T Wl TRy T4 T
o né THRU 50
Tl THRU 55
~ ) ThRY 60
1 THRU 65 D
“6 THRU 70
1 Tikuy 75 T T
a1 h TRU a0
T oy T ruku Bs T
b TRy 90
51 TriU 95 o
. 06 THRU 100
1el  TERU 10 T
L lr&  THRU 110
111 TwuRU™ 113

14531323403
1.432513403
34952101403
1501304+03
14420055403
1¢764200+03
1364779403
14307545403
14763604403
1+4728449+03
14198098403
1,600307403
114906903
1¢137035403
1¢3705U07+03
T9.976340402
JellH4158403

14061662403

14112323403
1.761252+03

1e109567403

1.502]169+03
14432733403
34729282403

14365591403

1e4717344y3
1e423207403
3.0279284+03
1e351324+03
10306491 +03
1e763292+03
10213283+03
1elP6894+0u3
16762237403
1167015403
leld37)129+03

145983062403

1e0U7946+03
1114583403
1367490403
1+03B904403
lelU9933+03
1+365922403

=46,00000C+01)

Je481343+03
1461110903
3.403281+03
1e448873+03
14423690403
2¢867547+403
1e334760+03

1¢400026+013
1.860938+03
1¢209134+03
14196942403
1e762]114+03
1¢138677+03
1el37517+03
1:761536+03
1,033995+03
1411516803
1598207403
102956803
1110428403
12367814403

1e468493+0)
1e76336]403
34180986403
10432499403
1460926503
24669024403
10321997403
1+401080+03
10783102403
1e204154+03
10379615403
1e147591403
Je137976+03
1137987403
10761514403
el 13840403
19115876403
1e761363+03
1404)382+03
1el1)048+02
1.598517403

FaCarl Pe50669=01 KwC017 ~ 9e54816=01 KWCO033  9¢66792=01 HWCO49 986290 nwC065  F¢89559»0] Hag08)  9e71)08~0)
HuCO97 7.90497=01 Q! 2,778944+01 Q17 5.23652+01 333 4.04873+0) Q49 2¢64567+0] Q65 1e81342¢0)
qal _1465339+01 397 Re59352+00 LOQPCT 4.00090+00 o
L] - L4 .
TIME 2415000402 DTIMEU  5,00000=01 CSGuIN(  85)  1.54980=01 DTMPCC( 51) 7.74579400 ARLXCC(  B)  B456354<0] T
1 THKU 5 T 44145029403 3.932803+03  3,600895+03 3.357432+03 1,6758824+03
6 TiHU 1n 10643475404 1603071403 1e571706+03 1¢549189+02) 14535190+03
TTTTTTNY TTresu T T s 1.53179840y 1.454979+03 1.4549815+03 1.616570403 1.764486+03
16 ThRU 20 Le76445340y 3.916242403 3,7201894+03 C3.4417386%03  3.198284+03 o
21 THRU 25 1459432740, 1¢56867134023 1e536953+03 }1e512311+03 1494542403
26 TkRU 30 _1le48345440y 1.480786+03 16443289403 | ,443435403 _ Jeb14210¢03
1l TKRU 35 1¢766532404 1e¢7465735+03 3.042051+03 2.907673+03 247275244023
16 _THRU 40 2,618145+0, _ 1e414329+03 16399787403 14381776403 Jed67811¢03
41 TRy 45 14357363403 1¢351799+03 1e350544¢03 1e413295+03 1e414130+03
a&  THRU 50 o leb07556403  1e764954s03 1e764506%03 ) 4923268+03 1+858332¢03
nl  THRU 55 1+809402+03 1.811264+03 l«240456+03 1¢235759+03 10230073403
~ ___.nb  THRU _ 60 _ 14225P25404 - 1223023403 1e221540403 1022150603 | 4386353e03
&l THRU 65 1387801404 14601872403 14762988403 1¢762805+03 10192482+03
. 4b&__THRY 70 118237940y 1201152403 __1.240160+03 1¢15045]+03 1e149542+403
7! ThRU 75 14148626404 14142152403 1¢148113+03 1.1484]14+03 1e148857+03
csrirn o S L B . - - I - y (PR ) P - - TP e— - .
al  THRU 85 1.03715940y 1.030001+03 10433344043 14070952403 1.llass§¢03
0b  THKU 90 14118564404 1.118733+03 1e119092+03 1e119635+03 1.120316+03
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__ CHRYSLER IMpROVED NUMERICAL DIFFERENCING ANALYZER e €00045

(FORTRAN V VERSION)

PAGE

THERMAL RESPONSE OF THE GLFC FOR ORBIT

el THRU 95
9é THRU 100
el TMRU
176  THRU 110
141 THRU 113

105

1,120870401
10761490403

14114849403

HY.CORY 9.5144 =] HWCOL7 9.55238-01 WWC033 9¢66566=01 HNCO49 9+80912=0] KwCO0&5 9+89052=0] HWCODB) 9¢90769=0)
_HWC0927 9,901Rr8=0] QI _2.74487401 Q17 S.18)111+01 Q33 4e05825+0) Q49 2+7)398+0Q] Q65 1+86337+0)
ED! 1,66679+01 Q%97 8.744]12+M0 LOOPCT 4,00000+00
° - . L ) o
TIME 2020000402 DTINEU 5.00000-01 CSGuN{( 85) 1e55614=01 DTMpPCC 1) 17184240 ARLXCCH 5) ~7463031=0}
1L THRU 5  H4.035067+03 3,877983403 3.581670+03 34348422403 14744950403
6  THkU 10 1071236440, 14671381+03 19639055403 14615392402 1+600429+03
11 THRU 15 1.596649405 14481119403 1.480567+03 14623570403 1766039403
16 THRU 20 1476601040y 3.819506+03 ) 3.674703+03 3,404599+03 34193791403
21 THRU 25 1¢65904) 401 1632859403 1.599860+03 1+574003+03 14555245403
a6 THRU 10 1454343640, 14540463403 T 1.4667574+03 T ) .H66563%03 T ) ,620580%03
A Tiku 35 1.748905401 16767822403 3,009483+03 2,913481+03 24756071403
T “6  THRU 4D 24647827403 T1e462612+403 1e447394+03 1 e428439+03 1e413662+03
i1 THRU 45 1.403069¢04 14396536403 1e395115%03 1,429032+03 1e429643403
wh  THKU 50 10611723403 10766786403 le/766170+03 1.962891+03 1916566402
-1 THRY 55 1.878011404 1878081403  le26BBl4egs 10263703403 10257474403
w6  THRUY 60 14252782+04 14245645+03 10247939+03 10247836+03 19394560403 T
o /1 THRU 65 1439589440, 14603953403 1e764028+03 10763769403 1¢232924+03
L6 TerU 70 122707240, 10249927403 19288905+03 1163778403 1e162680+03
71 THbU 75 1e161534404 _1e160286403 14160725+03 14160946403 J4161364+03
26 THRU 40 16375064804 14376755403 1e599849+03 14762430+03 10762379403
ol  Tuky  BS . 1.06501640y  1.061256+03 14077373¢03 14105795403 14124337+03
r6  THRU 90 1412423540, 14124315403 1el124611+03 14125115+03 10125771+023
_____ ol TuRU 95 1412631540, 1,368144403 1+370003+03 14598786403 16761747403
wb  THRU 100 14761709403 14112291+03 1.097355+03 1.095118+03 1.109730+03
1~1  ThRU 108 141160855403 1116882403 _ leld71U9%03 Jel17506+03 lellBLG6+0Y
1~6  THRU 110 1e118744+03 l1el19251+03 19367619+03 14369485403 19598905+03
111 THRU 113 1e761436%0y 16761462403 _ w=b,000u00e0) R o
HACORD  9.53230=01 HWCO17 945632401 HWCO33 946687501 HRCO49  908B0422-0] naCOs5 9¢88587-0] HWCOB] 90904490
Hy.C097 9.29915=0] QI 2.66290+01 Q17 5403902401 233 4e00715+0) Q49  2¢7545)+0) Q65 1+9078%9¢01
tel Le7174%1%01 G797 B,86986+C0 LOQPCT 4,00000+00 ’ SR - ——
L] . . L - o - )
TIME 2025000402 ODTIMEU _ 5,0n000=~01 €SGuIN(  85) 1¢56369=0] DTMpCC( 1) 2423722+0] ARLXCCH 5) 6436353=01
1 THRU 5 3.833112¢03 3.745639403 . 3,513584+03 3,303063+03 ___1+804615+03
6 TWRY 10 147732949403 14733352403 le7U 468403 1467785603 10662722403
11 THRY 15 1065371940, 15105224903 14509596403 14632263403 14768127403

10112733403

14761333405

OF 5

MOR

14386691403

1.088961+03
14112822403
1+115395403

o 1.761343+03

1368572403
1.069199403
111317403
Jeldbb642+03
«6,000000¢01

1,598448+03
1,063253+03
1,113561+03
1,368523+03

10761523403
1,076673¢03
Le) 14150903
10598680003




701

CHRVSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = CQO0045

(FORTRAN V VERSION)

PAGE

14768107404
14715987403
1,6009544+03
1¢772008+03
2+645016+03

1.447084403

10616978+03
10924558401

16 THRU 20

B 21 THRU 25
o 24 THRU 30
1l THRU 35

a6 THRU 40

al THRU 45

w6  THRU 50

a1 THRY )

o r6  THRUY 60
sl THRU 65

th Thky 70

71 THRUY 75

764 THRY an

fl THKU 65

¢ b TuRyU 20
"""""" a1l THKU 95
6  THRU 100

T 301 THRU T 0%

1rn6  THRU 110

Ty THRU T T

HYCNR ]

19405437404

10266377404

1417573240,

14379409+05y
14087751403
14130895404
1413277640,
1.762013+03
1.121815¢C,
14123506403
1.761573¢03

»THEnMAL RESPONSE OF THE GLFC FOR ORBIT ! OF 5 MOR

3,637079+03

1428043240,

10690674403
1.597716+03

14770578+03

1450739903

14440314+03

10769200403 -

1924162403
10277083403
160663403

1e292614+03

117494403
14381076+03

14088602403
14130896403
1+369999403
14127816403
1.121788+03
14124034403

14761623403

3.5568584023

14658310403

14493245403
2¢913220+03
1e492171+03
le438774+03
le768360¢03
10297223403

3.345445003
106324224013

34154297403
1e613251+03

1,492724+03 1628527403

2,864385+03
}«473028+03
Jo447060+03
1 ¢969291+03
1429191103

1275230403 10275077+03

1e765422+03

} 4330492403

10174685403
1o6U0990+03
1elUBLL]1+03
1131138403
16371834403
14119706403
1e121954+03
1e368898+03
6,000000+0)

Fe5604]=n1

HWCOI17

?.58597=-01

9+4B8050=01

1¢765070+03

1e}78299+03

Jol74843+0Q3

10763146403

1el36617+03
15131608+03
19599246403
10122891403
1e122311+03
1370747403

24745325403
1+457978+0)
1o447451403
14946700403
10285386403
1404220403
19264738403
10177058+03
1+175239¢03
14763077403
1ol3]U66403
1132242403
1e76205840)
14138503403

11228459402
1¢599210+03

HW¥C033 HAC049 9¢80315=0y WuCOs5 9488219=0] HwCO08] 9+90187=0}
HYCO?7 T T 9.89731~01 QI T 2451949401 Q177 T T 4478419401 @33 T 3487636+0; @49 T 247551740 Q65 T l.94221e01
oX:-2] 174193401 Q97 __Be94874400 LOQPCT ___ 4e0000p+00 e
- L L d L]
TINE 2¢30000+02 DTIMEY 5.,0n000~-01 CSGMINY 85} 1¢57237=0) DTMPCCH 1) 143765401 ARLXCCH 21) 5.11780«0})
1 THRU 5 3e64261903 34582844+03 Je403089+03 3¢220307+03 1¢851484+03
6 _ THRU I L 1432293340y 1.785949+C3 14756016%03 Je733547¢03 Le7)8924+03
B! ThikU 15 1714877403 1e542487402 1 e541238+023 J 642719403 1¢7708%90+03
R 16 THRU 20 1770878403 3.461857+03 3,4089034+93 34245645403 3,0788%94+03
21 THKU 25 1.762226+03 1.,739011+03 1.708885+03 1684450403 1e6660954023
_ 26 THRU 30 R 1L oL 1e650813+03 14522191 +03 _____ _____la521377¢03 ____________ 14638123403
11 ThRU 3% 14776085403 14774189+03 2.8U9208+03 24784821402 2,698156+02
16 THRU 40 . 2.608960+0y 10546234403 1453176403 }¢513368403 Je498771403
al  THRUY 45 14488104403 1481410403 1e479826+03 } 467039403 1e467228+03
ub_ THRU 50 14623409+03 16¢772302+03 Je77124)+03 1:962453+03 1955184403
el  THRU 55 1e946R12403 14945871403 10324326403 1319081+03 1031259440
B 56  THRU 60  14307637¢0y 14304261403 _1e302376%03 }¢302202+03 }+415230403
Al ThEU 65 1e416334#0, 1609976403 1e767238+03 10766776403 10291539+03
oAb THRU 70 1297832403 1s326735+03  1.,362038+03 Jol93498¢03 jed92180%03
71 THRU 75 14190758404 10189895403 l1e1895d1403 1.189702+403 1+190085+03
B 76 THARU &0 14384551403 1386163+03 1.602459+03 __le764100+03 10764009+03
#1  THRU 85 1¢107866¢03 1e111963+03 1¢133908+03 1¢161309+03 10138671403
___pb6  TrKU 90 lel38450403 1138393403 1138596403 1 ¢}39045+03 1+ 139664+03 L
9l THRU 95 14140191403 14372294403 14374101403 14599857403 10762477403
0bh  THRY 100 x 14762425403 14140287403 1e137026403 ~ 1el44891+03 lelb0846+02




GOT

THERMAL RESPONSE OF THE GLFC FOR ORBIT 1 OF &

___CHRYSLER. IMpROVED NUMERICAL DIFFERENCING ANALYZER = €0D045

_MOR

(FOKTRAN V VERSION)

PAGE

17

1nl  THRU 105 1,127587403 1412751903 1e127641403 14127969403 1o)28488403
lré THRU 110 14125137404 1129657403 14370520403 14372350403 1+599617+023
oyl TWRUL 113 1,761756#04 _ 1.761840+03 «6,000000+01
HILCOR 9.58585=01 HNCO17 9,60930=-01 HWCO33 946941701 HWCO49 94803840 9:87913*0] HWCOB| 9489958=0}
HYC097 9.89588=01 Q} 2.39248+01 017 _ 4.55379+0] Q33 307437640 207429340} Q55 149713940}
28l 1476384401 Q97 9,01292+00 LOGPCT 4,00000400
. .A'*."'_" o o
T]ME 235000402 DTIMEU 5,0n000-01 €SGmMIN( 101 1458140=01 DTMPCCH 1) 1430044640 ARLXCCH 21) 4412048=0}
1 THRU 5 3.508505403 3.453753+03 34294428403 3,132585+03 14887446403 .
& THRU 10 10861920403 14828557403 14801296403 1780606403 1e766940+¢03
Y TRRU S5 107462980401 - 19575869403 __1e574375%03  ]eb654955e03 10774475403
v6  THRU 20 147744683401 34336279403 34288859403 3414498903 24997018403
21 ThRU 25 1¢799015403 o 14778163403 1+750880+03 1,728560+03 le711617403 o
26 THKU 30 1.700407#03 B 19697145403 14552669403 10551628403 1649376403 )
1l THRU as 14781224401 14778806403 2.72B658403 2.712012+03 2,639428+03
N 49 20559153403 14579183403 10565769403 12548604403 T 14534885403
ul  THRY 45 14524779+01 1518376403 14516807403 1+488424+03 le488444+023
o w6 ThSU 50 T 14631049403 T 14776245403 le7/4884403 1.956110%03 10956093402
1 THRU 5% 1953420403 14950859403 1434950703 12344476403 1+338240+03
6 Twku 60 T 1e333462e03 T 14330198403~ T 1e328376%03 T 1e328206403 T 10427379+03
L1 THREY 65 124282381 +0 1261403703 10769545403 10768957403 1e315831+03
L6 THKU 70 1.324528+03 14353353403 T 1385386403 14208937403 1¢207596403
7 THRY 75 10206147404 10205264403 204938403 1e205049+03 1¢205426+03
T T ys TT1RRUT T 0 19390455+03 1+392012+03 1ebUH2Y6+03 12765335403 10765221403
1 THKU 85 1127055401 14132833403 }e155159+03 1418080103 lel47022403
) n6  THRU 90 T T 1el46765405 10146673403 14146855403 T 1e147295+03 1+147907#03 o
21  THRU 95 1,148429401 14375050403 14376828403 14600646403 1¢763032+03
©6  THRU 100 T 1e762971403 T T 14153132403 T 1e152417+03 T 1el62362e03 1e177867¢03
_1rl _THRU 105 14134121403 10134023403 l1el34118403 Jo134431¢03 10134945403
L6 THRU 110 1413558801 1136101403 14372519+03 1+374327+03 1+600149+03
141 THRU 113 14762002403 14762131403 w6,000000+01 R .
HHCORI 9.60318=0] HWCO17 7462552=01 HWCO033 9¢70451=01 HwCO49 9¢80441=01 wwCO065 9¢87632»0) HWCOB8) 9.89737=0)
_HwC097 9.89438=0] Q) 2430655401 Q17 4039492401 Q33 _3e64494+0, Q4T 2¢73355¢0] Qé5 1099833+0}
Q61 1.78512+01 Q97 9,08228+00 LOOPCT 4,00000+00
" - - L) e o ) - . B
TIME 2.40000+02 DTIMEU 5,0n000~-01 €SGeIN( 101) 1458983=01 DTMPCCH 1) 1,2929340] ARLXCC(  12) 3476678=0] o
1 THRU 5 3.379376403 34336062403 34196799403 3,052898+03 1:916087+023
6 THRU 10 14893249403 1863207403 T 1.838Y483+03 T1.819547+03 12806873403
11 THRY 15 1.803043403 1.609401+03 _ Je6U7744403 10668742403 1778974403
16 THRU 20 107790164073 34215535403 34178727502 3,053330+03 2,921591+0)
21 THRU 25 14829052402 14810343403 1785709403 1765412403 _be749864403
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PAGE 18
CHRYSLER JMpPROVED NUMERICAL DIFFERENCING ANALYZER = CO0045 (FORTRAN V VERSION)
THEeMAL RESPONSE OF THE GLFC FOR ORBIT 1| OF 5 MOR
. _._.26 THRU 30 14739435403 14736264403 14583550403 14582353403 1066218503
1l THRU 35 14787465403 1.784477+03 2.648648403 2,640459403 24579796403
SR, . ) | 40 24507806403 1,607577403 14595217403 1579333403 [+566560403
vl ThRU 45 14557130404 1551096403 14549568403 14510583403 14510472403
. nb  THRU s0 10639847403 14781191403 1779480403 14943035403 1949340403
=1  Tukuy 55 1.950809#+03 1e947217+03 1372789403 T1e368021403 1362103403
. .56 THRU 60 14357567¢05 14354468403 10352742403 1+352587+03 1e440392+03
41 THRU 65 1e441306+03 le618837+03 le772419403 1e771694%03 14335301+03 7
o n6 _ THRU 70 1e346115+01 1e¢374386+03 1e403491403 1+224355+03 14223020403
71 ThiU 75 10221581403 14220708403 19220391403 12220507403 T 1,220883¢03
16 THRU 80 1439704603 14398550+03 106U6534+03 14766897403 1766760403
sl THRU 85 1ol43514403 T 14150780403 T 14172998403 T1el96906403 T 14155999+03
f6  THRUY 90 B __delB5719403 1155606403 14155778+03 lel56217+03 1s156827403
sl TeRU 95 14157345403 14378273403 14380020403 14601639+03 1¢763749+03
_omh  TRRU 100 1e763679+03 14163799403 16165375403 14176634403 10191499+023
1-1  TuKU 105 1el41358¢03 1e141241+03 lel41319+03 1elH41626+03 1el42141¢03
1-6 THRY 110 1.142782¢0% | 14143290403 1374914403 14376699+03 _leb00827¢03
1yl Trky 13 14762329403 i T e ¢ sl S Ll i
KICORL . 9461971=01_HWCO017  9464098=01 HWc033 9+71471=01 H4CO49  9+80572=0; ynC04S 94874030} HWCO8] 94895450}
HeCQT7 .89312=01 Q1 2422371401 Ql7 4424203401 933 3454700+0, 2071666%0) Q65 2+401988+0])
“El 1960326401 497 ... Fe13964400_LOQPCT ______ Ga D000 000
- . . . _ o _ B ~ I _ R Iy TN O RN N N R - I N S
TiNg 245000602 DTIMEV 5,0r,000=01 CSGMIN( 101 1459910=0] DTMpCCI 1) 1.33142601 ARLXCCH 12) 3,65540=0]
T THRY 5 3.248266407 3.2205685+03 3.103604+03 2.976440+03 19938656403
6 TeRU LI s S 14918292403 1.891308+03 le868931¢03 Je851835%03 14839911403
1l TRy 15 14836231404 1642020403 1640269403 1.683928+03 147844534023
16 THRY 20 1e784540+01 3.093415+03 3.070694+03 24965508+03 24849024403
21 Tuky 25 T 1.4853364¢0y 1e836649+03 T leBl4481+03 T 1 e796078+03 1e781844403
;b _ THEU 30 14772173403 14769113403 1e613881+03 14612591403 10676365+03
T T tewu 7 3 1.794804401 14791222403 2.566627+03 2567749403 24519364403
16 Tuky 40 . 2.455526#03  1e631868+03 14640670403 lebD6L22%03 19594330+03
Wl THRY 45 14585544403 14579894403 14578421403 14532960403 10532755403
ub  TuRY 50 _1e649736405 14787095403 _  le785020%03 ____________ 1¢923435+03 1+935556+03 i}
uy THHY 55 1o941072+03 14937236+03 1e394)78+03 14389703403 1¢384146+0)
I THRU 60 1e379814403 16376975+03 1375364403 1¢37523}+03 1¢45399303
L1 THRU 65 1.454333404 14624373403 1e775908403 14775039+0) 1edoCC21e2)
th THRU 71 o 16362819+03_  1.390662+03 1407200403 1239546403 1023824003
»i YeEY 75 1023683940, 14235997403 10235701403 1¢235832+03 194236209403
. 76 Te7y B0 1.404231¢0y 1.405686403 160919503 10768828403 10768670403
i al  THRU 85 1,157079403 14165758+03 10187851403 14210155403 le165481+03
r6__ THRU 90 14165187404 1.1650654+03 10165236403 1e165678+03 1e166291+03
- 51 THRU 95 14166805407 10381952403 1383668403 14602860403 10764655403
_____ eb THRU ____ 100 _____ 1 e764576403 14171922403 __ __ lel75684+03 . 1+188090+03 1 ¢202313e03
1~1  THRU 105 14149224403 14149094403 1e149165+(03 1el49473+03 1e149993+03
Inb THRU 110 1150636405 1.151139+023 1377715403 1379474403 __ _1+6016723+01




PAGE 19
- CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = C000Y5 (FORTRAN V VERSION)
THEwMAL RESPONSE OF THE GLFC FOR ORBIY | OF 5 MOR o
1yl THRU 113 14762754403  1.763011+03 =6,00000040} )

©WRCORD 9.63645=01 HwCol7 9.65658-0] W%c033 9.72516=01 HHCO49 9+80776=0) nnC065 9+87229%0) HWCOB) 9,89386%0)

HLCN97 9.59214=01 Ql 2413985401 017 4,08775+01 Q33 3+44685e0), QgH9  2,6924040] Q65 24036080 _

081 1.6183540] w97 9418273400 LOOPCT 4,00000+00

e . o ) e e s e = P S B S B e
__TIME__ 7.50000+02 DTIMEU _ 5.00000-01 CSGmIN( 101)  1060805-0) OTMPCC(  J)  ],39994e0] ARLXCC(  J2)  9455353-0}) _

HuCaR ]
HLC097
aasl

. . -

T1IME

LOT

2+55000+02 DTIMEU

THRU
TRRU
Trky
THRU

THRU

THRY
THRU
THRU
ThRY
THRU
Thky
THRY
TuRU
ThiUY
THRU
THRU
THRU
ThRU
THhUy
THRU
THRU
THRU

THRU _

9.65386=01 HACO17
?2.39145=n1
1,83018+0]

TuRU
TwRU
THRY
THRU
TRy
THKUY
ThRU

5 3a11172201

10 1e9364y7+0;

15 1.862708404

20 14791094403

A, .- N

30 14798564403

35 148032264034

40 B T 2.401427404

45 1.60925540,
50 14660549407y

55 192528740,

60 10399034403

65  la4s7R11403

70 1e375013%03

75 14250419403

80 1e411362403

85 14167327403

90 19173944404

95 14175950403

100 1765707403

10 1415657640,

110 1e1582388403

113 . 14763301+0;

Q1 2.05297+0!

Q97

5.00000=01 CSGw

5 2.9646542+01
10 10949456403
15 1.883507+01
""" T20 14796652401
25 14884034201
30 1.81966]1+01
a5 1.812576401

9.67272-01 HWC033
Ql7
9421145400 LOQOPCT

34102773401
10912566402
10670673403
2,4966903+03

14871018403 ] 856369403

17958684+03

1.799037+03

12650691403

1604129403

T 14793958403
14921692403
14396416403
14630669403

1¢402559+03
10249751403
1e412818+03
1177869403
10173947403
1e38577)+03
1177485403
14156535403
1.158916+03
14763646403

HWCOo49
Q33

79473598=01
3492859401
3.,00000+00

___=6.,000000+01

3.009935403
14892525403
14669057403
2.960871+03
1e836737+Q3
1e6490846+03
2.481783+03
le640809+03
Jo602782+03

14791506403

1e411762+403
14395066403
14760171403

1e426762403

14249557403

1e612281+03

2,899031+0)
10876852403
1.700160403
2.877432+03
14820267403
1¢639671403
2,492956+03

1.627861+03
. 14553507403
o 1898177403
1.407792+03
10395021403
o 1s779100+03
________ 19252688403
] 9249817403

14771204403

2199873403 ]¢220660+03

1e3174212+03

1387481403

1el83359+03
1o156714ey3
1438069]+03

1174710403
604326403
1196863403
12157105+03

1e382444+03

10954350403
10866]65¢0)
1790953402
24775697402
1+807370+0)
10691626403
2445725103

10617267403

105533634903

T 1915732403

1+402842+03

T 1466950403

136034103
14251583403
19250248403
1771020403
Jol74134+03
1e175402+03
. 1e765799+03
1e210455+03
12157676403
10602702+03

9+81045=0
303435340

WHCO85  9487)103%0) Hw
QY  2e66172+0)] Qb

9.89259~0)
2,0473140]

co8|
5,.4

INC lol)
24979097403
0928395403
1069703103

24833275403
148712490+03
14816937403
1.807813+03

1,61722=01 DTHPCCI

24912424403

14910582403
1.695402+03

2484624903
14653933403
14665857403
24393066+03

1.49789401 ARLXCCL ]2}

24817811403
1,896507+03
10716932403
20786217403
1,839284+03
11664663403

2.415057+03

8498926m0]

1¢965026+03
10886770403
10798453+03
20699133+0)
1827694403
1¢707500+03
2¢392568+03




80T

THERMAL RESPONSE OF THE GLFC FOR ORBly I OF 5

LX)
ql
_ub_
i}
b
sl
b
71
4
e b
<l
nb

1 THRU 5
& _THRU 10
V1 THRU 15
1A THRY 20 -
51 TuRU 25
a6  TeRU 0.
1l ThEU 3s
- b Tuku 40
nl  ThKU 45
ub THRY 50 N 3
el THRU 55
X THRUY _ 60 — —
ul THRU 65
o tb6__TmkKuy___ 70 -
71 THRU 75
76 Twku 80
ol THRU 85
nb  TuRU b2
g1 THRU 25
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1.181608+03
1172053+03
14174582+03
1e¢7654] 1403

14719915+03
2¢7262724+03
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CHRYSLER 1MpROVED NUMER1CAL DIFFERENCING ANALYZER = C0004S {FORTRAN V VERSION)
1 OF 5  MOR i

9.70738=01 KW¢033 9.75890=01 HWCO4Y 9817420, KWCOsS 94869830 HWCO08) 9.89090~01
1486931401 Ql7 3.59415+0] Q33 30127940 Q49 2¢58529+0) Q65 2+05689+0)

9422975400 LOOPCY 3.00000+00 o
000=-01 CSGuMIN( 101) 146368701 DTMPCCY{ 8] 1,2859460) ARLXCC{ 1§ 90349060}
2.68B8417403 24727402403 2,704599+03 2,640280403 10972938403 ’
le9610210+403 1946337403 14932917%03  14922036+0) 10914257403
14911469403 10743821403 14742291403 1e751345+03 10816207402
10816505404 2¢577439¢03 2.613885403 2+593019+03 _ 24533098¢D)
14897689403 1888494403 Je875728+03 ] eB864657+03 ] ¢855670+03
1849226403 14846877+03 1.710805+03 1¢709684+03 - 10740346+03 .
14833577403 1827765403 24221867903 2425694503 2¢256105+03
24222908403 1+688223403 Jo681678+y3 10672936403 10665652403
1.660040%0, 10656359403 14655325403 14609979+03 1¢609797+03
14696122404 B 1.819124+03 o 1.815700+03 ) 1.800843+03 14829670403 B
14849290404 14848032403 1 e454477+03 14451569+02 1447964403
1.44522040 ] +443381+03 1o442505+03 14442570403 14505066402
1450503940, } 14652008403 10796723903 1479514303 7 Jed7008) %03
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__CHRYSLER [MRROVED NUMERICAL DIFFERENCING ANALYZER = CO0U4S (FOKTRAN_V VERS[ON)

THEeMAL RESPONSE OF THE GLFC FOR ORRBIT 1 OF S _MOR

cb6  THRU 60 144579230y 1+456339+03 11455575403 1e45565]+03 14517772403
41 THRU 65 14518451403 ] ,659942+03 1e8U3260+03 1.801542%y3 1e368141+03
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71 THKU 75 1429901340, 10296614403 19298655403 1429901703 1299453402
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26 ___TuRu a0 leB867264404 1+B56444403 l-8U69“l'UJ_________JJ60667630Q________J0348259'03
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ul THRU 45 16699116207 140982944023 1e698U%6+03 }e703536+03 1¢7023736+03
ub THRU 50 1e¢7832248404 1892275403 1e887504+03 1578387403 1+607542¢03
o1 THKU 55 le031193%03 1+635341403 12511674403 1e519909+03 19513575403
“h  JuRU 60 1a5147749+01 14515259403 1e515660403 14516041403 14585255403
o1 TuRU 65 165860154073 1e712158+03 1849912403 14847539403 1328467403
L b Thry 70 led47u59+U, - 1e3608573403 1«37856)1+p3 1+305187+03 l«436508+03
71 Tuiy 75 1434616903 1.369947+03 1.380847+03 14385531403 10386770402
76 TwRU 80 le94361403 14495490+ 03 B Jeb01495+03 1eB1692]1403 JeBleB0U0D+0D
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ol THRU 95 14276526404 1.440917+03 1.442477+03 16329474023 1e791742+0)
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1r6  THRY 110 . 1.250106¢04 o 14250587+03 o 1e427892+03 1429384402 B 1e624766+03
111 THRU 113 14779085403 1.7681093+03 =6,0U0000401
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OF 5 MOR
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le991358+03
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] 540786403
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1.05287402 ARLXCCH

1e619131+02
1e¢792204+03
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T 14575145403
14759893403
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1474766403
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147240498+03
T 1 e361833+03
}+538052+03
14541283403
1e737466+03
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CHRYSLER IMpROVED NUMEQICAL DIFFERENCING ANALYZER » C0004S (FORTRAN V VERSJON)
THEwMAL RESPONSE OF THE GLFC FOR ORBIy 1| OF 5 MOR
£6 THRU 70 14249383404 1266643403 1¢275278+03 14375295+03 B 1447729402
71 THRU 75 14423502403 14422043+03 1¢433342+03 1e432696+03 } 10433B)8BeD3
76 _THRU 80 _ 1+5A7400403 ] «5468R22403 ) e73417103 __1a892585+03 }9892910+03
nl  THRU 85 1413335603 14145866403 1161009403 1el69631403 1358294403
n6 Tuky 90 16357712404 _ 1358227403 1+357654+03 1¢357176%03 . 1¢362147+0)
et THRU 25 10362720404 [e512918+03 1e514532+03 1e691250+03 10851258+023
_ b THRY 100 leB5147640, _ 110936203 Jel21172+03 _ 1e135484403 . 1e143647+03
el THRU 105 1e4348847+03 1¢336599+03 14337081403 14344183403 Je340936+03
. __1ra THRL 1IN 14343739403 Je344260403 1e498498¢03 1049995)+03 Je676711403
1l THRU 113 182834540, 1¢832210+03 -6,0U0UUO*0 1
HLCOR 1 9.844524=01 HICOL7 98480201 MWCO033  9¢B5662=01 HnCOW? 9+86730~0; w065 9¢88250=0] HWCO0B) 9+89429«0}
HNC097 9.57704=01 Q1 lel3844e00 G117 2424008400 W33 2015676+00n 49 2+0545|+00 Q65 1e%0716+00
any _ o Va7%242+00 097_____ B.E2668=N1_LO0CPCT 1000DUD+DY _ e o o
L3 . - -
Ti1NME 1.490000+02 DTIMEU S.0r000+00 CSGuIN( 12} [466504=0] DTMPCC( 691 7413879601 ARLXCC( (021 2,03979=G1
1 TuRu 5 1.4650086+03 14473862403 1e497592403 1,506736+03 1725993403
6 Tuhu 10 147321094014 1¢732852+03 14733934+03 1,735962+03 1e736650+03
TN TeRY T s T 173733660, 1+6812467+03 T 1.813480403 10959953+03 2+057623+03
16 THRY 20 2.055R6N«0, 14423108403 ] e445565+03 1e467764+03 le476086+03
21 Tmity 25 le702692+01 1709670403 - 1e7096895%03 le711422403 1e712818+03
26 TRy 30 1e71435240, 14714967403 le795268403 1e796456+0U3 1e948604%0)
a1 TwRU 15 2.058a45403 T 2.054212473 T 14366064403 T 1e386102403 1 v406306+03
__ah__ TrRu 40 141432740, 12629132403 10629569403 19631312+03 14632960403
6l TRy 45 16634263401 1635466403 1e636165+03 10735876+03 10737227403
w6 TRy S0 - 18949693403 o _2eN23146+03 2,020102+03 . 10295453¢03 __1+312856+03
el  TuRuU 85 1.331132+0, 1¢341328+03 1e527484+03 10532663403 1¢532343+0)
vh TuRU 40 __1eH34102403 __ ___1+535759+03 o 1e536617+03 153758303 . __ 1+659542+03
~l THRY 65 1eb60954e0 1,822703+03 16969351+03 1e7676314+03 e l96424+03
16 _Twuky 70 14210742340y 1e22727R403 14236143 +03 ________1+406483+03 14455887403
y1  Th=RUY 7 le 44095640, 1e4463494+03 le4H7Ub5+u3 le447499%03 s 44867503
746 THRU 80 - 1458922640, 1e590746+03 . le761807+03 14922956403 o 19923533+03
W1l THRU 85 lel]20644+0, 10124020403 1e138760+03 1o 147397+03 1+382678+03
b THRY 90 1.3829004+03 - 1e384441403 1,365537+y3 14386023403 . 14388326+01
5 TRy 95 143806521403 14540565403 14542195+03 1e719431+03 14881296403
B o wbH__YWRy 100 _1e8RY59440y ]eNDB9951403 101311403 lel15429+03 10123797+03
Irni  THRY 105 14375113403 1.365909+03 14367539403 14371547+03 1¢370697+01
s TuRU }10 14371868404 14372476403 1¢527396+03 ____}e528885+03 127047864023
Iyl TuRy 113 185820440, 16862227403 wb6,000000+01)
HveCnw g __9.95590=0] H#COL17  9.485907=01 FWCDJ}A__r9.36585-0[fH“C0q9_”w79087ﬁ23-OJ_HwCQA5__xAﬁoQBbU]'Q];ﬁﬂCQﬂl_wii9.89577-0[__w__
HwNCo97 9.69854=01 21 1+07727400 Q17 2412351400 W33 2405853+0(0 Q49 1e97781+00 Q65 }eB8433+00
Q8! 1,76822+00 497 8,71586=2) LOOPCT 1.20000+01 -
a L - L3
TIME 4e25000+02 DTMEU 1,0r0004+0] CSGMIN{ 12) 1467720«0) DTMpPCCH 69) 5.93024+40] ARLXCCH 5) 6,25854=0}
- ) 1  TwRU B 14360802401 14380885+03 1,402202+03 1411678403 1,675709+03




€11

THEpMAL RESPONSE OF THE GLFC FOR ORRIY 1 OF 5 MOR o P
6  THRU 10 14673861403 14676510403 1.678438+03 14681930403 19682273403
11 THRU 15 14683292403 1+785142+03 147846872403 1,958322¢03 2,078395¢03
46 THRU 20 2,076190+03 14338478403 1+357615+03 14377804403 10386730403
21 THNRU 25 1.657958404 10656467403 1e662706+03 14662250%03 1e662287+03
a6 THRU 30 14663695403 14664921403 - 14771590403 1.77300}%03 1o947535403
2l TuRU as 2,073R40+04 2.0706U24+03 14293523+03 14310994403 19329813+03
. 16 THRU 40 14338531403 14594067403 16597394403 }1¢598904+03 | eb00556403
Ll THRU 45 14606095401 14602898+03 1+6U3809+03 10724534403 1e725846+03
o __wuwék TwkU _sn 16901747403 2,040228+03 2.038118+03 10237224403 14252782403
=1 TwRU 55 1427011840, 1e280949+03 10542324403 1e519945+03 14522970+03
t6 TvkKU 60 1,524000401 14525282403 1 e52684D+03 10527495403  1#b63333403 '
#1  THRU 65 leoh4R465+03 14840534403 14991805403 1990576403 1e160756+03
K6 THEY 70 1al740723404 1¢190099+03 1¢198971+03 1e476919+03 . 1e437517+03 -
71 THRY 75 1454740403 1,453065403 1e4b548Y1403 1.455522403 L+455988+023
76 THRU 80 1660763940y 1¢607160+023 1+78657267+03 1949562403 10950341403
a1 THRU 85 T 1.09083940, 1+102236+03 T 1116673403 1.12548U+03 1040567340
r6  THRU 90 1+398758¢03 1+407317403 _le4UB240%03 }+407998403 1+407503+03 o
21 TRy 95 le411095+03 1565368403 10567006403 10747299402 1911306+03
a6 TuRU 100 14711878403 1:075352+03 1e082243%03 1.096444+03 16104933403
1rl TuRYy 105 T le3alsgreny T T 1e390685+053 ) 1e3904%0+03 T 14391627+03 7 1439333303 77
Ir6e  Tiku 110 1439499440 14395586+03 14553784403 14555537+03 1¢733843+03
I R S ATV B O B 1,890539+0y T1.894295+03  w=6,000000+01 I T = ==
HLCNRI FebbUT74=01 HWCOL7 9486744=-01 WOC033 9e87296=01 HyCO49 9087983=0) HWCO04s5  9+88927=0) HWCO8) 9¢89774m0)
HuCC?7 %e90007=0) QI Selu480=01 217 1«01611+00 Q33 9e9U015=U) @49 9e57446=U) Qb5 9¢1308)=01
ey 8.72908=0) 097 4,30839-01 LOOPCT 1430000401
s - . L
TiME 2425000402 DTIMEU 1.045000+01 CSGuIN(  12) 1477202=0] DTHMPCCH 21) 2.97572-01 ARLXCCH 700 7.96494=01
1 THRU 5 1,052878+03 1.063249+03 14076573+03 1,084751+03 T 1e434269+0) o
6 TwRU 0 14430744404 1 ¢440987503 14433326403 1.440040+03 1,439083+03
11 THRu 15 T 1.44126840a 16622274403 T1,624824+03 1.833261+03 2.000137+03
16 THRY 20 1.,79899%+01 . 1.047108+03 B 1,057402+03 _ ] «070556+03 o le078%87+03
21 THRU 25 1e44704940) 1e424530+03 }e434015%03 1¢433965+03 J 0435677403
a6 THRY an 1e43891240C3 14437096403 o 1e619190%03 Je620993%03 Je828636403
1l THRU 35 14993076403 1¢993354+03 1 +041700+03 14051976403 10065131402
36 THRU 40 1073459203 1420362403 1e420010+03 le422742+03 19424288+03
L1 THRU 45 14425902403 14427552403 1e428427+03 10606537403 1¢613039+03
ubh  THRY 50 1e8106]14403 19983653403 o 10953904403 o }eL27983+0) |+037876+03
~1  THKkU 55 14060891403 14061123403 1.408701403 1+408616+03 1e411773+03
né  TuRU 60 1e413062403 1+415044+03 le415750403 1e417591+03 _ lebODDp6Y8e03
L1l Tty bs 14602301403 1.8017787+03 T 1.973731%03 T 1.974)58403 101328103
nb THRU 70 *1.0220006+03 1035661403 1044090+ 03 14064684023 ﬁ__[.386935003
T 71 THKU 75 T 14396882403 10398962+403 14401247403 1+403324+03 10403874402
76 THRU 80 1.592416+03 __ 1s593786+03 o 1798707403 14966556403 19967272403
Al Thdey a5 9.9200134+0) 1,601080403 1,013407403 1.021507+03 1039679503
& Thity 50 1e39182240, 1¢396540+03 16396669403 14398390403 1399652403

CHRYSLER IMPROVED NUMEgICAL DIFFERENCING ANALYZER = COOUA4S

(FQRYRAN V VERSION)
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CHRYSLER IMPROVED NUMER]CAL DIFFERENCING ANALYZER «

€0004s

(FORTRAN V VERS]ON)

PAGE 26

THEoMaAL RESPONSE OF THE GLFC FOR ORBIT | OF 5 MOR

TIME 1432500403 DTIMEU

THRY
THRU
THRUY

____1,0n000+0}
5 B4s7R9944+0)
g 14255067403
5 14256563401

!
1

CSOMINC _ 69)

B¢856448+02
19253793+03
1e482029+01

__1471241=0) DTMPCCL  21)  1.55540+02 ARLXCCI _ 74)

B.947821+02
14260591403
1480600+03

o a1l THRU 95 ) 14401362403  1,587202+03 14589322403  1,793479¢03 14961776403
96 THRU 100 16962495403 '9.883577402 9.,9739)5+02 1,009766403 1018039403 -
. Inl THRU 105 1.3884074+03 _ 14392915+03 1.396084+03 14391487403 14400710403
1né  THRU 110 14397871403 14398691403 14585525403 1+4589543+02 1079297403
111 THRUY 113 1,962136407 1496236303 =6,000000+01
HaCOR1 7,90216=01 H&CO17 9+90284=01 HWCO033 9.90352=01 HwCOH49 9¢90517=0) HWCO4S 9490696=0] HWCO0B} 9¢9094) =01}
__HuC097 7.40981=01 QI 4425720-01 Q17 8,48045=01 Q33 Be44693=0) 49 8436981=0) Q65 8428670=01
Qal 8.,16443=01 697 4,07149=-01 LOQPCT 1.50000+01
”» o L - B B - - T o U
©TIME 1402500403 DTIMEU  1.00000401 CS5G-IN(  69)  1479616=0] DyMPCC(  21) 2459469402 ARLXCCL  24)  7.95832-00
I T £ 1 U - B 9,40037840, 94478481402 9458392102 94651297402 10316418403
3 THKU 10 1322958403 1290984403 1.328810+03 1316213402 1932)868+03
11 THRU 1s 14307869403 10526984603 14529638403 | 4745196%03 10912700403
16 THRU 20 1912298403 94393321402 Fe471761+02 94577548+02 Fe644431+02
21 Twky 25 1e184766407 1.384608+03 1e269433+03 14313479403 10323174+03
26  THRU 30 14332038403 10306393403 1.525433¢03 1e527879%03 Je743564¢03 T
a1 THRU 35 14909230040, 1909753403 9.432366402 9.512015+02 94619369402
T e THKU 40 946392,7407 1e3131U9+03 14312750403 1.313527+03 1e316811+03
nl  THRU 45 14316938403 19318378403 1e319446403 14528229+03 14525388403
) T w6 T TRRU so 1e742189%0s 1.907280+03 1+907710%03 9404264402 T 9.483292+02
el TWRL &5 _9.58958740p 9.674765+02 1.3109)2+03 } 9315554403 1e314949¢03
w6 THRU &0 14316975403 1¢31EQ002+03 1e318895+u3 1e320911+03 14524456403
41 TRRU 65 14526242403 1741634403 1e9U6454+03 1906873403 9377629402
T vb  THRU 70 9445634940, 9e563174+02 94,633783+02 1e329109+03 1¢311551+02
71 THKWU 15 14313833403 132029303 1631799203 }e319858+03 1e320242+03
76  THRU 2D 14524492403 1525836402 1e741740+03 1e906667+03 14907076403
¢l THRU _8S  9e267173+0> 94343350402  9e.446398e02 9.514138+02 14309099+03
r6 THRU 90 14313042403 1311978403 10319933403 1e317298+03 1317840403
51 THRU 95 1037088840, 14526385403 14528329403 10742993403 1+908143+023
96 THRU 100 1.90855140) 94268512402 9.344848+02 9.448842+02 9.518032+02
1l THRY 105 - 12986046403 . _1s320516+03 o 1317350403 131653703  je319632+03
1~6  TuRU 110 14320155403 12321387+03 14526714403 1¢530080+03 le/744332+03
111 THRU 11y 109109046403 1,910596403  w6,0U0000%0) N N
HWCOR] 9.91474=01 HACOLT 9.91482=-01 HWCO0233 9¢91442=0] HwCO49 9¢91472=0) HnCOD65 9+91501"0] HWCOB} 9¢91617=01
HyCn97 9.91617=0) & 3.93710=01 Q172 7.86918=01 Q33 7¢89014=0) Q49 __ 7+8740)=Q)_ Q65 7485857=0})
28} 77962201 Q97 3.898u41-0] LOQPCT 120000401
L A; - -

6,94580=0}

92009306402
} 4255892403
____le701653+03

10254382403
1¢26354340)3
1+¢865310+0)3




THEwMAL RESPCNSE OF THE GLFC FOR ORBIlTY 1

16
21
_26
1l
16
0l
.}
5l
cé
fick
wb
T
16
il
&
ol
CX-}
nl
b
vl

THRU
THRU
THRY
THRY
THRY
THRU
THRUY
THRU
ThiRy
THRU
THRU
TrRUY
THRU
Tk
TRy
Ty
TURUY
TrHiKUY
TiRU
Tuity

75
100
105
110
113

1486503803
1179044403

OF §

__MOR

8,7882764+02
1285518401

14241597403 }+2558114+03

168463245403
9405976540)
10255807404
1,696336403
8457451140

1425281540,

10475856401
EeB7]1512407
14247703401
1.473668403
B¢71547340;
1e251628+03

T 14256695401

148461923403
led86084+401
1025511740,
leBe3590403

14863460403
14251819403
14256623403
1eB61494+03
94049169402
14255109403
1+497200%03
84963971402
1248226403
14475425403
B4781042402
1251815402

14475073403
84723451402

14253241403

14256343403

16863363403

CHRYSLER IMPROVED NUMERICAL DIFFERENCING ANALYZER = CQO04S

{FORTRAN V VERSION)

PAGE

8,854502+02
1245722403
14477687403
8.834201+02
10251937403
14259496403
Joe861771+03
le245022+03
14255183+03
1860554403
9402581 4+02
14292767403
1e697065+03
B,869735+402
1e254404+U3
le477067+03
847890E8B+02
10251788+03
1e475854+03
wb,0U00UO+U]

B84945586¢02
1 +258460¢0)

B,90528702
] 9253086403
1o476848+03
BeBI5116+02
1254370403

14256387403

Je8B60B28+03
1025236} +03
14253426403
14860560403
8+930161+02

14253645403

1e698166+03

84877354402

10252780+03
1.478563+03

9.006794+02
10262503¢03

1,479900¢03 12700272403

B4996611¢02
1 9254663+03
1e476796+0)
B,BB2148B+02
1250618403
1¢473909+03
8,804232+02
1e243844«03
1¢254029+03
1860844403
10250608403
) 92556060603
lebB6)655+0)
B8e939579¢02
1 +255028+0)
10699347+03

Hitaey 9.52114=01 HWCOL17 9.92116=D1 HNCO33  9+92063-01 HACO49  9¢92088=0) wnC06S ___ 9¢92099~0] HWCOB8) 9¢92191+0}
1. €097 Fe92133=0) Q1 3.76387=01 Ql7 7452730-01 433 7¢54331-0; 7¢54174=0) Q65 7¢53478%01
Rip 3 Teb428«01 Q97 3e74448=3) LOOPCT ]«30000+01 _ - . .
£y - . - —_— ol
Tive 1¢62500+03 DTIMEUY 1400000+01 CSGuIN( 69) 1465572=01 DTMPCCH 21 1426215402 ARLXCCH 88) 8431528=01
1 TH4Ry 5 643600764072 Be419153402 84.500682+02 84555954402 19211062403
6 THRY 10 10209729403 10209819403 1.213288e0) 10211996403 }e215966+0)
11 THRU 15 1621136040 1e444902+03 loed46017+03 ] e670023+03 }o832610¢03
16 THKL 20 14832401403  B.363859+02 B 84415791402 84500346402 80553679402
21 TRy 25 lel4491140;3 1e2306865+02 1elY9))0+03 1421088003 19210491403
26 THREY 30 !.ZXH!J9603 1e2128U7¢03 ~ leu414Y1e03 } «445029+03 Leb6B94740)
1l THiU 3% 1¢331029+01 1e¢831375+03 Be412241%02 84473008402 Be556265+02
16  THRU 40 B,6125664+0; o lel86416403 14222634403 J 194553403 120061902 i
4l THKRU 45 14202300403, 1221914403 1e2U5049+03 1 e4400684+03 1e442221403
b THRY 50 le667321+017 1e629950+03 1830136403 Bo406106«02 BeH4646686+02
T Rl Tk 55 B,54950840> T B.617760402 T 1.2U2888403 10206743+03 1206613403
b TuHY 60 120833440, 14209233403 1e210277403 le211b10%03 1e439452403 o
sl THRU 65 1e441980+03 o 1 ebbbRB94D3 - 1o B29459¢03 1e829693+02 B,402659%02
16 THRY 70 Be46173440; 84545591402 Beb6U24794+02 10212623403 10202533403 )
71 THRU 75 1,208913403 14207607403 1e2U9871403 12209662403 1o210487+03
76  Tuky 80 14429038404 1442351403 1e46670U79%03 1:829722+03 1.829892+023
el THRU 85 84319273403 84377588402 T B.ub6b58e02 B e515092+02 10221452403
vb ThRY 90 1o18411840, 10214420403 1e211575+03 1220959503 ~ }+211240+01
1l THRU 95 1.208200+03 1.441224+03 1e44360U5%03 14668326403 14830783403
96 THRU 100 1.830954403 84323440402 B,386963+02 Be468U26+02 84523529402

CTI
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PAGE 28
o CHRYSLER 1MpROVED NUMERICAL DIFFERENCING ANALYZER » C00045 (FORTRAN V VERSION)
THE 2MAL RESPQONSE OF THE GLFC FOR ORARIY 1 OF 5 MOR
| THRU 105 10206272+03 1.2050846+03 1207 184+03 14207284403 1+208188¢01)
Iné  THRU 110 1.2086446404 T 1.209551403 B 1o442879+03 e 444912403 B 1066936340) )
. 1yl Twku 113 1832266403 _ 1.832083+03 »6,000000+01
HHCORY ?.92541=01 HVCOI17 9.92567=001 HWCO023I 9492506=01 HaCOH4Y 9¢92512«0) ywCO04&Y 94925180 NWCOB| 9926030
KuCD97 9.92593=0) 01 . 3464238+01 Q!7 . 7.30514=0] Q33 7¢3)178=0) Q49 _ 7+30865~0)_ Q65 7¢31066=0) L
el 7426156=01 w77 3.63340=~0) LOOPCT 150000401
e @ % ® . - - o T
T1ME 1492500403 DT IMEY 100000«0Y CSGrINY R5) 1e60490=0) DTMPCCI 2l 1+73029¢02 ARLXCCH FA R 4,58267=0]
1 THRU 5 8,066950+07 . B.l21116402 . 84196740402 8,248386+02 10172703403 -
&  THMU 10 14172902403 14173963403 1e174854+03 14175438403 1e177296403
A} THRU. 1S 1el76588+03 1e419294403 14421129403 1,648398+03 1 +8}0507+03_
i v6  THKU 20 1.810316403 84071363402 Bel2443]1402 841991)0¢02 B4250800+02
-1 THRU 25 1.087304+01 _1+208963403 lelb62050¢03 lel76640+03 led?7205¢03
2h THRU 3 T 1a17663940% T T 1.176732403 T 14417139403 1e419637+03 o 1e647248+0) ;
1l TuMU 35 1,809)106+01 ] «8092264+02 Be)lbBYOSUR B.171820+02 Be249223+02
16 Trhy 40 84302327407 7 141460150403 7 1ol 77641403 T 171200403 T Jet725200e03 0 T
ul THRU 45 le174393¢03 16179334403 1e172632+03 1416053403 1e417365+03
T The THRU T 50 1e6H56714+03 714807734403 T le8UTBBGYUD 84097749+02 84152603+02
1 ThRY 55 8422925040, Be292196+02 14168955403 Je171293+03 1173344403
T v TeRy T 60 T et72760403 T T1el74%102+03 T b 74i109ea3 Lel77662603 T T 1 4238603 T
Al THRY 65 144916338+04 14644572403 . _leBUbLl9+U3  1.806986+03 __ 8.083558+02
st TRy 70 B,13821140U) 8.2149774+02 Be267588+02 1o172862+03 Jel 68291 +023
) TmRy 7% 1e17125040, 10171499403 1el73)76403 Jel736)2+C) 1el74463403
16 THRU 8n le413675403 1e415798+03 leb44175+03 10806587403 1eB06769+02
) nl THAD w5 7499923502 Be0S1985402 _ _ Bel25589+02 . Bel75732%02__ 1179904403 .
fb  THRU 90 1albe5060403 1e171074+03 141/0807+03 1,173089+03 14170721403
el THRU 95 14178032403 le414484+03  lesl&Inpegd leb44798%03 14807134403
o6 THRU 100 - 1807298404 B.U0O4936+02 Be0HB8263¢02 Belld262|+02 B84183532+02
Y _IWRu___ S _lelaR123eDy 1.16873R+03 1e)701664y3 10170767+03 14170228403 .
Lrb  THRU 110 1e173654524+0% 1173635403 1a4 15711403 1e417902+03 1¢645634+03
g THRUY 113 }4808283+0 ) R leBN8LIL4403 ~b,0UL0ULLO=.O} ~ . . e
HRCOR| 9¢92845=11 MiCO17? 9.92863=01 H¥CD033 9+92B14=0) HuCO49 9+92834=0; HnCO4y 9+92849=D) HWCO0B) 9+92935=0)
_ RECD97_ 9.92929=0] Q1_____ 3e55947=Cl_ Q17 7412031=0) Q33  7e]4769=0, Q49 7013620=0] Q65 7412829=0}
06 7.05082=0]1 97 3454206=01 LOOPCT 1.20000+0]
L] . - L]
TIME 2422500403 DTIMEU 1.0n000+01 €56 [N 69 1457901=01 DTHPCCH 21)  1,03222402 ARLXCC(  53)  B4369)4=0}
1 THRUY 5 74774473407  7.B12427+0C2 7.8B76784p2 74932330402 1e141478+03
T T e ey 10 1414135840, 10142095403 1e1441934+02 1o l46493+03 1+ 138545+0)
1 THRU 15 1e14767240, o 1.403660403 1¢395660+03 ] +628350403 . 14790160+03 .
16 THRU 20 14790018240, 74787292402 74836777402 7.906379402 74954314402
_ 21 TKRUY 25 1,069973404 1154978403 1e138520+03 . 1145550403 1+135})57+0)
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___CHRYSLER IMPROVED NUMEQICAL DIFFERENCING ANALYZER = C00045 (FORTRAN V VERSION)

THEpMAL RESPONSE OF THE GLFC FOR ORRIY | OF 5 MOR

LT1

26 THRU 30 14152797403 14145447403 14394585403 14396948+03 1e627443+0)

11 THRU 35 14789076403 T 1e789166403 7.836268+02 7.,895814+02 7.963711+02
26 THRU 40 8401429940, 1] «132379+03 16143913903 }1,137732+03 19148752403
s} THRU 45 lel4133740, 1s1445681403 1143738403 1439091303 10376U6440)

L6 THRU 50 14626206203 _ 1e788108+03 1¢786210+03 74839523402 74890559402
rl THRU 55 7496076440; Be023432+402 1,099815+03 1¢165522+03 10129958012
vb6  TuRU 60 1.141080#+04 1e142264403 1¢153221+03 1o136866+03 10393956403
Al THRU 65 14394516+03 1625783403 1e787661403 1¢787809+03 74829276402
&b _THRU 70 7488004740 7951800402 8.001407+02 1elH43224403 fel42089+03
71 THRU 75 1414359040, le144435+03 1143827403 1o 145869403 Jol46980+0)

26 Tuky 60 14393368+0; 1395337403 10625999403 19787810+03 10787922403
~ ThEU 85 7e¢747491+0) 7796765402 7.865820+02 7¢9132}))¢02 Jel4]1225+03
rb  THRY 90 1614372340, 1e145111+03 1e145054+03 1o 47111403 Jel46456403
g1 TRy 95 lel45646403 14390545403 1.398472+03 14626950+03 1¢788511+023

6 TeRU 100 1,788689¢0y _7e747337+02_ 74796217402 _7.846853%u02 Te914)ebe02
1~1 THhkU 105 1415207403 14140958+03 loelt4y43beps JelHb136+03 Jo 1455304013
16  THRY 110 14147201+03 14147542403 N 14396301403 1.398402%03 1627797402 .
191 THkU 113 147R9412403 14789295403 =b6,000000+01
HrCOR L ~ 9.93188=01 HuCO017  9493155«01 HWCO033 9¢93091=01 HwCO49 ~9+93101=0) wwCOb5S 9¢93]113-0] HWCO08]  9¢93197=0)
#0097 9.,93198=01 @l 3.49194=01 Q17 6496241=01 Q33 6096679=0) 49 6+99001=0) Q65 6+98480=0}
nk i 6493578=01 w97 C3a46991=01 LOOPCT 1400000401 . o o
L] - . .
TIME 2¢52500403 DTIMEU 1.00C00+01 CSGuINCU ~ 69) 1.55964=0) DIMPCC( 21) 5.94583+40] ARLXCC( ~ 69) 4.54922e0) T
1 TRRU s 74589734407 746358949+02 7.703018+(2 7.749021¢02 1+124959+03
6 TwRU 10 lel24918#03  1.125307¢03 lel26698+03 1128062403  1el2874%6¢03
11 TRRU 15 14133302404 138608603 14384700+03 1¢6186317+03 1677772%+03
1A THRU 20 1e777627+03 74593559402 74639319402 B 70706629402 74752698¢02
>l THRU 25 1,096126%C3  14134065+03 T 1.124125+03 7 14130558403 10124470403
) 2h  ThRU 30 1413531340, 14121976403 1.38110503 1384333403 1¢615525+03
Al THEU 35 1e777034¢0,4 1777071403 7eb648069Y0+02 7.6988132+02 7.765324+02
16 ThRU 40 T.817710+0; el 16750403 1o147595403 1el24146+03 1el26577403
w]  THkU 45 1412833640, 14128009403 1e128367+03 19379803+03 10382708403
ub  THRU 50 1eb14254+03 1776266403 1e776350+03 7.649354+02 7¢697237+02
~1 TeRY 55 7476567340, 7022666402 lelU304]) 403 10133723+03 lel21147+03
=6 ThXu 60 1129018407 _ 1.125821+03 _leldlbleeud. Jel244)1+03 }+380008+03 .
Al THRU 65 ledB161C40, 10613826403 10775967403 V0776067403 7+6421U7+02
16 THRU 70 7.6905590+0; 74759023+02 74807279402 1+126901%03 }0123825+03
71 THRU 75 lel12664840, 1e127146+03 1127475443 1¢128793+03 1e131333+03
56 TwhRU a0 14379790403 1+382353+03 leb 14179403 1776147403 1e776216+03
f1 TuRU 85 7456493240, 7e611612¢02 7e6/7688%02 70723338402 1e122577+013
14 TuRU 90 1e127123+0; 12127652403 1e128439+03 _ 1s130609+03 10128855+03
5 THRU 95 1412830340, T 14380830403 1e384678+03 10615239403 10776739+0)
o6 THRU 100 14776782401 74520160402 7Tebl6681e02 74683482402 70729627402
1-1  THRU 105 133072403 14125101403 1.128b37+03 1e127149+0D2 10127850+03
16  THRU 110 lel.9631+0, lJel30161+03 ledv3360+u3 10385669403 lebl6l12+03
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111 THRU 113 1.777344403
HACOR] 9493362=01 HACO17 9493358=-01 HWCO033
HWC097 9493383=01 Q] 3,42549=01 Q17 .
L 6483565=01 497 3.41966=01 LOOPCT
L] - . k) - -
TIME 7482500403 DTIMEU _ 1.,0n000+01 CSGMINC 69!
1 TWRU ) 74412503+0; o
6 THRY 1c 1409962140,
y 1 THRU 15 1105078404
V6 THRUY 20 ) 14766732404 o
il Thky 25 . 1o080354¢04
a6 THMEU 30 14105602403
2] THRY 35 Le766068403
a6 Tuky 40 7462831340
) Tkl e 1102549401 R
Wb THREY sa leon:3aded,
%1 Ty 55 7+582635+0>
=6 TeRU 60 T1.101562+03
A) THRU 65 1636712840,
L6 THRY T 70 7451543740, ’
21 THRUY 75 109935240,
76 THRU Ho 14362514405
Y _THRYU __ BS 742095140,
L6 ThRY eC lelHd1653404
£l TeAU 95 B 1,106330403
wb  TuRUY 160 174557 4ux
10} Triy 105 1s0U99742403
16 THRU 110 14102345403
_1pl THRY 113 1a76608n403
cnry 9.93542=01 HACOL7 ?.93541=01 HWCO033
$i.C097 9,93556=0] 01 3¢37513=C) _R17 o
-9 6,74523-01 Q97 3437197=71 LOOPCT
- s . .
T IME 1012500403 DTIMEU 1.0n00040) CSGuIN{ 59)
1. THRY S . 7224179840
6 THRU 10 1075514403
N B 1S | THARUY 15 1eDBlAL7e03 o
V6 Trky 20 1e4756969+03
Al THRU 25 14069032403 .
26 THNY 30 1.070822+0,
%54 THRU ’° 1e756564403

CHRYSLER 1MPROVED NUMERICAL DIFFERENCING ANALYZER » €00045

(FORTRAN V VERSION)

PAGE

30

1477725503

-6,000000+01

993299-01
6eB85364=0)
7.00000+C0

7+458611+402

14101147403

14368795403
7415501402
14107476403
1e1006464+03
14766122403
14093926403
11032264+03
1765274403
7625553+02

HyCO49
Q33

101009351403 )

14600921403
745680535402
14103985403
14367326403
7.qu«52uoﬁz
14091199403
1366013403
740282002
1.098259+p3
1.099894+03
14766002403

9.93481=01
6,75201=0)
1,00000+01

__=4,0000U040)

688033=0

__85)
7+520273+02
1e1U1234+03
14369407+03
7e459874+02
] «098B26) 403
ledbbl16+03
7.473304+02
14100746403
121U3984+p3
1¢7265360¢03
1088155403
lelU3786+03
) e7649034p3
Teb645594+2
Jo)JUHY492+01
1e601]40+03
7507759402
140087830%03
ledOBOUE*YS
7e44953 1002
10132020+03
1368206403

9493300-0; HACO&S

1. Q49

9+93307=0) HwWCOB)

6488339=0) Q65

__1,8489)1+402 ARLXCCI

85)

9¢93387=0])
6¢87806"0)

8479700=0]

756445502
1.102579+03
1+6035]3+03
74522406402

1.102958+03

14368428+03
7+518784+02
141002923403
14364541403

T 7.472593¢02

1103962403
lelD1669403
Jo764992+03
1+098048+03
1+)00387+03
1e764996+03
7+551629+02
1el13499+03

__}e602)32403

74510154402
JoUB0DG)4+U]
1¢370440+03

1.101007+03
14103175403
Je766842+03
7¢56566)¢02

1,100963+03

10602614403
7e583246+02
1¢100895+03
12366692+02
7+¢518257+02
1»097989+03
19361338+0)
7e469762402

1009964903
1+103140+03

1e765074+03

1,011751+03
10109288403
1e765528403
74587461402
1s13546]1+03
1,602891403

1s51224=

72283553402
1+084043+03
}¢355715403 _
7e246857+02
1.087161403
] 084457403
1¢756596+03

HWCOXT 9493482=0) WhC065 949348570] HWCO8| 94935580}
€33 6e76443=0; 49 6078394%0) Q65 6478162=0)
0) DTYMpCC! 85) 1¢16)23402 ARLXCCE  5)  7+35809=0])

7+343370+02
14079778+03
1+4357047+03
7.289409+02
louB1B6L+03
14353925+03
7.3U9816402

74384699402
1,078547+03
14592363403
74349028402
14066959403
1,355918+03
7.3531249+02

1091063403
1.083080+03
19757035403
7+391265+02
1211471003
}o571648+0)
7.414815+02
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1ol
16

NRE!

MYy COR |
H4wCn97

N8

- .
TIME

gy

1 NPV IS )
B S

o

~

vl
-,

ok
nlrl
lpé
11

2442500403 DTIMEU

THRU
THRU

71uRu7 -

THRU
THRU
THRU
THRU
TRY
THRU
THRY
THRU
THRU
THRUY
THRUY
THRY

THRU

THRU
THRUY

___CHRYSLER

40
45

595

Ha
90
95
100
LY

1o

113

9.93721=01 H
9.93695=01 Q
6.66580=-01 U

5

10

THRU
TYThRU
T+ RU
THRU
THkY
THHU
Ty u
Tk
THU
Thku
THRU
THERU
THRU

il
THRY
THRU
THRU
THRU
THRU

100
105
110
113

S0

IMPROVED NUMERICAL DIFFERENCING ANALYZER

co004s

(FORTRAN V VERSJON)

PAGE

74458237403
1.085840403
1.590905+03
7,426084+0;
1.085060403
10354975403
736996340,
1.084078401
1:4352701+03
7026163040,
1,107718+03
1.08678240
1075760501
1083300403
1.080673¢0;
14758266403

weol7  9493715-01
) 3.32710-0C1
97_

1.000004+01

7411953940,

1.065398403
1073204403
1.74993140,
1.,104952+03
1.06820440,
1,749459+0 3
k].)?Z?u?ouz

1.0701884+03

1e582296404

7428101140

1.065317403

1,343364#03
_7.221205+0;
1.060065+U%
1033808481 4+03
711409740
LeU9HA 1740,
1,06065140,
le7482)17+03
1,062793403
140589C6+03
1e748594403

HWC033
17

CSGuINT

1079082403
1.085018+03
14756174403
7.477281402
1.085407+03
14590837403
74431899402
1.085121+03
14355721403
7430411902
1.080630+03
1355225403
74265344+02
1e081133403
14083968403
1758157403

9493451=01
6465589=0]

HwC049
@33

1.087204+03

1+083385+03
1,086996+03
10756241403
10076856403

1 e756205+03

7.4/5607402

le085¢212+03
1e591668+03
7Te363u86402

1.,086302+03

1e357235+03
7To3UBLV2*02
1091628403
14356753403
wb,0U0000+01

9¢93639-0) {nCOLS
Q47

6¢69180=0

1.082884+03
11352747403
74321079402
1,085323+03
11086663403
1175630303

}¢083605403

1.086282+03

_1e756690+03

7.405/29402
1.0858674+03
1:593012903
70368192402
1.071106403
4358607403

9093633°0] HWCO0B)

6069806"0| Q65

1+083328+03
135467503

74364486402 _

10082999403
14351796403
7¢326359+02
1+084232+0)
1+088119+03
10756772+03
1025971403
14088598403
1¢757571+03
741032802

T 1e098454+03

14593981 +03

993700

01

6¢70)7|%01}

21

T T7.160030+02
1,069672403
1346721403
74123127402
14066507403
1e078170403
16749466403
1+064340+03
1070518403
J 748621403
74329756402
1e067181%03
1.581430+03
74280152402
1.061258+03
1343305403
Te154594402
1 045664403
1e341747¢03
74114932402
T 14059235403
1eC6Y48651+03
14748536403

1e47389=0] DTMPCC(

74217404402

14067044203
16345277403

85)

1.069049+03
10348253403
7416377002

7.1805H464+02
leOB711403
1s071804+03
le748671%03
le06]1060+03
1+068210+03

lo748UH9+03

1e062976%03
1e581182+03
7e2115b74+02
le0b0821¢03
1 e3437474+03
7415490102
lelo5}02¢03
14343130%03
wb6,000000+01

74257755402
1,070338+03
10584621403
74221002402
1.066649403
1,3468768403
70221947402
1.067583403
10342634403
7+.180834+02
1e065665+03
1,068320403
1,748113+03

70321494402 1+ 059414403

1,062857403
19747894403
70251006402
1,058025+03
1+581773403
7.212216+02
1,054970+403
14345044403

8¢859|0=0)

14073304+0)
1¢073648+03
1e750026+0)
7e26|22]402
le0BlUGL+03
1e583747+03
7¢281374+02
|+068817+03
Je344648%02

70222151402

1e0b6b867403
134109603
7.179738402
14061998403
1¢063987+03
10747965403
Yeb16190+02
1,062131+02
le748)169+03
7:252251+02
1¢072747+023

1582439403
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o CHRYSLER 1MpRtJ_v§D NUMERICAL DIFFERENCING ANALYZER » COO0UN4S (FORTRAN V VERSION)
THErMAL RESPONSE OF THE GLFC FOR ORBIyY | OF 5 MOR
HWCORI 9,93849=01 HWCO17 ?.93845-01 HWCO033 993785«01 HWCO49 9¢93784=0) HWC065 9¢93784=0] HWCO08) 9¢93852-0}
H®CO97 9.93852=0] Ql 3.29236=C1 Q17 T 6458671=01 Q33 6061935=U) Q49 T 646196370 Q65  seb1926=01
_NBlL_ 6,5B8262=01 Q97 _3.29163en1 LOOPCT 9400000400 _ B
* . -
TIME 1472500403 DTIMEY 1,00000+01 CSGmIN{ 21) 1.47825=0y DTHMPCC( 85) 1478446402 ARLXCC( ]104) 6,50253=0]
1 THRUY 5 7.016569407 7.0558054+02 7.111901402 74151342402 1,057832+03
. el THBNWL. N0 14057641403 14058099403 _14059192+03 _ 1s059704+03 1006105903
11 THRU 15 14060900401 1¢3391204+03 1e341095403 14578564403 1¢744893¢03
16 THRUY 20 . lo744818+053 74020497402 . 7.059680402 7.115630402  7,l548lus02
21 ThRU 25 14066932403 1.053847+03 1.05927 1403 1,058109+03 1.061859+03
»6  THRU 30 leus8N07840y 14063264+03 ~ 1337027403 . 1e339841%03 le577788403
Al THRU 35 1e744435+40 1e7444498403 7.077913+02 74117978402 74175688402
RN WO ... . . 7421649140, 14054161403 14056565403 1,058125+03 1.057280+03
41  THRU 45 14058738403 14059668403 1.060435+03 1+4335906+03 1:337777«03
b THRU s0 1657663640y 1o743R14+03 1e743866¢03 7,079401%02 7e019436%02
L1 THKY 55 7017695940, 74224829+02 1e056225403 [+05485]+03 14057075403
b TsRU A0 ~ 140571954+C3 1.0572(04+03 1e059335+u43 19059465403 1334904403
£l TuRU 65 T T T 1e33710740y T 1e576119+03 77 T 1 .743497403 1e743560+03 7.080594+02
W6 TRRU 70 70120741405 74178616402 7.219502+02 14057379+03 14052697403
T T TreRu 78 14056035403 T 14055662403 14056425403 1.058691+03 14058791+02
76  TeRU 80 14334122403 14337332+03 14576200403 1+743568+03 1e743630+0)
I a1 Tuku T es T 7.017409+0; 7.056529+02 7e1b2463¢02 7el51608%02 948241 10%02
s 6 THRY 90 leUHB21 4403 _14046327+03 1 o058BB57+03 1.059887+03 14058952402
) ) o1 THKU 95 " 1.U057250e03 1336367403 }.338580+03 14577170%03 1e744057+03
AAAAAAAAA 26 TRUU__ 100 1744089403  7.019553+02 7059054402 7,11530]+02 74154880402
1~1 THRU 10% 1.044709+03 1e056265403 1058737403 1,054479+03 1.05889]1+03
lrbd THRYU (15 (12 IS 1.055360%03 _________ __le059715e03 19337821038 _____________ 1¢339889+03 | 1¢577942+03
111 TrKY 113 1.744521603 14744451403 »b,000000+01
L_MACpR) _ 9.73954-0) _HYCOLZ 9492951 =01 WWCQ33 @ 9.93891=01_HyCO4?  9+93890-0y nuhCOAR  9.93888=0] HWCO0B) = 9.93953~0)1
v.C097 9493951=61 G 3,26345=01 Q17 6.52927=01 @33 6e56152=0) @49 6¢56235=0) Q65 6e563)0~0)
a8l 6452754=01. Q97 ________ 3.264906=-01 LCQPCY______ 12000001 __ _ _

_END _OF _DAYTA _




APPENDIX D

Printout of RADHTG for First
Atmospheric Pass of Five Orbit Reentry
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101,
1351,
192,
102,
162,
102,
102,
103,
103,
103,
103,
103,
103,
103,
103,
106,
106,
106,
103,
109,
126,
109,
125,
109,
126,
109,
126,
101,
126,
109,
126,
109,
126,
109,
1286,
109,
126,
109.
126,
109,
126,
109,
126,
109,
126,
109,
126,
109,
126,
109,
126,
109,
126,
109,

~READY
+READY
=0 10

OO VT & WRN v E W

W

B L T (| T (| (| (| | (| [ [ | | (I [ | | | (| || T | A [ || | M ' O T (I | B}

—0—-0—-0—-0=0=0=0—=—C—=0Q=0=Q=0=0=0=0 =0 =0 — —
U
o

LOAD LRADHTG]

START(0)

RADIUS
(FEET)

0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333
0,333

PROGRAI1 FOR CALCULATING CONVECTIVE AND RADIATIVE STAGNATION HEATING TO A REENTERING SPHERE

(BASED ON EQUATIONS PROVIDED BY GENERAL ELECTRIC, PHILADFLPHIA)

WRITTEN BY D W LARSOM, 9513
SANDIA LABORATORY

ALBUQUERQUE, NEW MEXICO

ALTITUDE VELOCITY RADIANT CONVECT I VE TOTAL
HEATING HEATING HEATING
(FEET) (FT/SEC) (BTU/SQ-FT-SEC) (BTU/SQ-FT-SEC) (BTU/SQ-FT-SEC)
907300,0 35630,0 0,000 0,48 0,485
782300,0 35735,0 0,000 0,73 0,731
671300,0 350238,0 0.,0N0 1,12 1,117
573100,0 35910,0 0.000 1.71 1,709
490000,0 35928,0 0.000 2,85 2,853
419400,0 36042,0 0,000 6434 5.339
361800,0 36002,0 0,007 20,23 20,232
317200,0 36130.0 0,102 63,15 63,248
285400,0 36158,0 0,843 156,17 157,013
266300,0 361750 3025 270437 273,395
260000,0 36180,0 4,392 317,64 321,834
266300,0 36175.0 3,023 270,37 273,335
285400,0 36155,0 0,813 156,17 157,013
317200,0 36130,0 0,102 63.15 63,248
361800,0 36n92,0 0,007 20,23 20,232
419400,0 36042,0 0,000 6,34 64339
490000,0 35928,0 0,000 2,85 2,853
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109,
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109,

=0 50
=l L9
=0 50
=1 L0
=0 50
=l 40
=0 50
=l 40
=BREAK 109,

0,333
0,333
0,333
0,333

573900,0
671300,0
782300,0

907300,0

35910,0
35828,0
35735,0

35630,0

0,000
0,000
0,000

0,000

1,71
1,12
0.73

0,48

1,703
1,117
0,731

0,485
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