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1.0 SCOPE

1.1 Purpose

The purpose of this report is to present the results
achieved in performing the Orbiter/Payload Contamination Control
Assessment Support study, Tve¢ i-:*ont of this activity was to in-
clude payload bay filters as Orbiter sources, begin the develop-
ment of a mission profile model to simulate missions, develop a
temperature conversion program between thermal math model node
structure and the contamination model and develop a plot cap-
ability for various contamination parameters and time intervals.
The major source changes were to be reflected in the Users Manual
update for the Shuttle/Payload Contamination Evaluation (SPACE)

program delivered previously under Exhibit B of this contract.

1.2 Scope

This report describes the development and integration of pay=
load bay liner filters into the existing SPACE program and the de~
velopment of an initial mission profile model. As part of the
mission profile model, a thermal conversion program, a tempera-
ture cycling routine , a flexible plot routine and a mission

simulation of OFT-3 are presented.

1.3 7 Summary

Kdditional sources and external modifications to the SPACE

- program have been established. The additional sources include a
total of 16 filters in the payload bay liner. Eight of these are
between the payload bay volume and the bulkhead and the other
eight are positioned at the locations where the overboard vents
exiét; 'Viewfactors between the filters and the points along 17
lines-of~sight, thét currently exist in the SPACE program, were

calculated and integrated into the SPACE program:



The thermal conversion program was designed to access cur-
rent thermal program output tapes at JSC and convert the thermal

node structure to the contamination node structure in SPACE.

A mission profile of OFT 3 was simulated to understand rami-
fications of simulation modeling and determine desired methods of

data acquisition and handling.

The plot routine was developed primarily to plot molecular
number column density as a function of time but has been gen-~
eralized to accept almost any parameter derived from the SPACE

program,
2.0 APPLICABLE DOCUMENTS

2.1 Program Documents

The following documents form a part of this report in the
extent that they were used for related program information rele-

vant to this study.

PROGRAM DOCUMENTS

MCR-77~107 "Orbiter/Payload Contamination Control Assess-
ment Support” ' ERE
NAS9-14767, Exhibit B, April 29, 1977, Mar-

tin Marietta Aerospace, Denver Division

MCR-77-106 "Shuttle/Payload Contamination Evaluation
V ‘ Program' User's Manual -
NAS9-14767, Exhibit B, April 28, 1977, Mar-
tion Marietta Aerospace, Denver: Division
JSC 10982 NOFT Payload Planning Status't, Rev D
| November 1, 1976’ - '

N



3,0 STUDY RESULTS

3.1 Thermal Mapper Conversion Program

In order to determine the necessary surface temperatures
for contamination analysis usiag tue SPACE program, it is required
to relate thermal data as derived from thermal model nodes to
those of the SPACE contamination model. This capability is im-~-
portant because of the many temperature profiles that will be ex-
perienced by the Shuttle Orbiter for the various missions to be
flown. The nodal breakdown is necessarily quite different for
the two disciplines so that where detail was required in one
model it was not necessarily so for the other model. The result
was an overlaying of several nodes or parts of nodes of one model

by a single node of the other.

Three thermal models were used. in the conversion program.
These were the forward and aft fuselage models developed by Rock-
well International and the midsection model developed by JSC.
Because of the lack of nodal detail, important to contamination
in the JSC wing model, only the forward wing section (forward of
X0 station 1307) was correlated with the JSC model. The aft
wing section was correlated with the Rockwell aft wing model and

will use Rockwell aft wing temperatures for analysis operations.

The process of correlation of the applicable models involved
superimposing one over the other and determining the percentage
of contamination model nodes covered by specific thermal model
nodes. In some cases, the divisions and relationships were evi-

dent-and could.be determined. readily by a side by side visual

inspection. In other cases, it was necessary to redraw. the nodal

configuration of one model directly on the other. This latter
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case was especially true of the forward fuselage models where

the Rockwell model involved many small nodes,

The program developed to convert the temperatures consists
of five subroutines. The flow of this program and a description

of each subroutine is as follows.

MAIN - This is the driver routine, It requires four input
tapes and creates one'output tape.  Unit 11 (tape form) is used
to store the Rockwell forward model SINDA tape, unit 12 is the
390 node JSC midsection model SINDA tape and unit 13 is the aft
modei SINDA tape. Unit 14 is the actual map of contamination
model nodes onto the combination of the three thermal models.

This subroutine reads in unit 14 and then calls subroutine BLKT,

BLKT - This is a block data subroutine that has the node
names used by the contamination model fof each thermal model.
This optimizes the core and time problem resulting from the fact
that the contamination model will use approximately 100 ﬁieces
of information on a record containing 1800 pieces of information.

This data is then used byvsubroutine SORT,

SORT - This routine gathers in the entire (up to 2000 words)
thermal record for the model of interest (forward, mid and aft)
and locates the address of each thermal hode needed: (defined in
BLKT). This address is saved and is used as an index for all
following records which contain the actual temperatures. ' The

control of the program returns to the main program which loops

rover unit. 14 and collects the-partial temperatures for each con-.

tamination node in the present SPACE model. In this loop, sub-

routine SHORT is called,



SHORT - This subroutine uses the index defined in SORT to
£i1ll a short array with temperatures off of the SINDA records,
The temperatures on the SINDA tapes are degrees fahrenheit and
must be converted to centigrade for.the contamination model,

To do this, function CENTIL is caiied,
CENTI ~ This function converts degrees F to degrees C.

Control returns to the subroutine MAIN. The cycling is
continued until 7 temperatures are stored for each contamina-
tion model node. An output tape (unit 10) is then formatted
and written., The format can be directly input into the SPACE
model and stored in ATCODE for use.

The user of the conversion program may select any or all of
the thermal models and may turn on a DEBUG command for listing of
extensive intermediate calculations, The number of sets of
temperatures (up to seven) can be chosen and must match the
number of sets of temperatures on the SINDA tapes.  For ex-
ample, if only maximum and ‘minimum temperatures are on the
SINDA tapes then only two temperature sets can be assigned to

contamination model nodes.,

Figure 1 shows the flow of the Thermal Mapper program as

defined above.

A listing of unit 14 data and the MAIN driver program is
included as Appendix A.

The input to the Thermal Mapper program consists of 2 name-
list input cards. The first card has the word name $TiN be-
ginning in column 2 and the second card has thebword name se-
quence FORE = .T., MID = 2Ty AFT = .T., DEBUG - .T., NUM = 7 §

beginning anywhere after column 2, The user may negate any
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Figure 1  Flow Chart of Thermal Mapper Program'



portion by putting .F. in place of .T.. The NUM = 7 pertains to
the number of temperatures for each surface or equivalently the

number of temperature profiles on the SINDA tape.

3.2 Payload Bay Filter <-urras

A total of 16 liner filters have been input to the SPACE
program, Figure 2 shows graphic displays of the filter loca-
tions. There are a total of 8 filters to a side. Four of these
were input from data supplied by NASA JSC and represent the
filters between the payload bay and the mid fuselage region be-.
tween the bay and the bulkhead. The others are connected to
openings overboard and were taken from Rockwell drawings "Orbiter
Compartments Baseline, Drawing Number VC70-000003" and '"QOrbiter
Leakage Allowables, Drawing VC70-000005',  These have been de-
veloped as individual sources for the SPACE program. The payload
bay liner filters and those connected to overboard openings were
treated separately since they are anticipated to have different

flow rates,

Viewfactors were calculated between the filters and all

points along the 17 lines-of-sight that exist in the SPACE program.

’ The mass flow rates of the filters can be arbitrarily input
at any rate and components anticipated to exist. The mass rates
through the filters is a complex function of mass inputs to the
volume between the liner and the outer wall of the Orbiter,
Primary sources in this region are leakage and mass loss rates

of nommetallic sources within this volume.

Fdr‘an opeh'payload bay door case, the pressure in the mid
f@selage region (between liner and outer Orbiter'wall):was speci-
fled to be PMid =.0,0275 Q2 where Q, = mass input to mid fuse—»
lage region.
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The total flow rate through the vents is m=0.72 Q2 for
the liper vents and m = 0.28 Q2 for the overboard duct vents.
Assuming a leakage input to the mid fuselage area that is one
half of the total habitation araz leakage, the mass fiow is

1.35x10_2 g-s_l for the liner vents and 2.63x10—3 1

g-s — for the
overboard vents., Considering the areas of the vents the rates
are 3.5x10_7 g;-cm-'z-s‘1 for the duct vents and 1.3x10_6 g‘cm_?
s_l for the liner vents. This assumes that the flow into

the payload bay through the filters,that also vent overboard,

is one half the flow given by the above m equation.

Incorporating the liner vents into the SPACE program in-
volved modifications to the SPACE program. Appendix B contains

an updated wmajor program listing for the modifications to SPACE,

3.3 Plot Routine

The external plot package, NCD/RF PLT, is an independent pro-
gram that is used to plot NCD and RF output from the SPACE program as
a function of start time and time interval of interest (TSTART).

The units are mol.~cm-2for NCD and g‘cm-z-s_l for RF and
decimal-ﬁours for time. These data are punched from subroutines in
the appropriate format that is accepted by the plot program.

When the user accumulates any number (maximum 50) of related
monotonically increasing times and number column densities, he
can submit these cards as a unit with the following additions.
The first card is a title card. The user may use up to 72

columns describing the data. The following cards are the NCD and

" time data. The last card is blank. In summary, a title card

at the beginning and a blank card at the end of the data is all

that is required to input the data,



The plot program contains a dynamic scaler for minimums
and maximums on both the ordinate (log scale) and abscissa
(linear)., The program labels each coordinate and plots the data
with a line connecting the points. Time intervals between points
can be varied.

Figure 3 shows a sample of the plot routine for the return
flux resulting from early desorption and outgassing for the sim-
ulated OFT-3 mission discussed in detail in section 3.4. The
figure shows the return flux levels as they vary for different time
intervals in the mission. Figure 4 shows the return flux plot
for the entire mission simulation and does include the effects of
RCS and OMS engine firings. Figures 3 and 4 demonstrate how the
output can be selected to cover portions of the mission. The auto-
matic scaling on the coordinates allows a wide range of decades
( ten maximum ) as demonstrated in the figures for the return flux
values. Included on the figures is a sample of the input data
that consists of a titie card and the data with a blank card fol-

1owing the data.
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180~  MISSION SIMULATION  RETURN FLUX PROFILE - OFT3
118~ 86, 46, 08, Q6. 55. 60. JA7E-13

{29~ 06. 55, 00. @7. 19, @5, +16E-13
130~ 97, 19. 060, 07, 25, @9, .27E-14
140~ @7, 25. 89, ©7. 43. 09, +16E-13

15e= 87, 48. @e@. 97, 55. @4. +46E-13
160= @7, S5, @@, 28, 18, 90,

178+ 11, 30. @°. 1i. 48, @9, 14€-13
18e~ 11. 40. o08. 11. 40. 61, .28E-06
190« 1. 48. 56. 11. 41, 51,7 .14E-13
2e0= 35, 50. 88. 36. 00, 00, +83E-14
210= 48, 08. 08. 48. {0, 69. «22E~13

228= 5§, 49. 08, 59. 50. 08, J2E-14
230~105. 48. 08. 185, 50. 00, +49E-15
ggg-isa. 29. ©d. 167 v 95, < J2E-87

MISSION SIMULATION RETURN FLUX PROFILE - OFT3

£ 8

£ -6

£-a S

E-19

E-iL

GM/CM2/SEC

€-13

14

£-18 .
@ L]
g o A4 @ d b} ‘:{

n TIME CECIMAL HRS)

‘Figure 4 OFT-3 Mission Profile Return Flux Plot

: 12
| AGE 15 '
RIGINAL P :
%}9 POOR QUALITY

18



3.4 Mission Profile Model

A mission profile model should ideally be designed to simulate
a mission. In the development of such a model, many considera-
tions have to be weighed and alternate routes of handling the simu-
lation evaluated. Thevthermal conversion program and plot routine
are both essential to the development of a mission profile model.
These programs were developed to be independent programs until the
full logic and data for such a model can be established. To help
answer questions and reveal unknown problems, an early flight was

analyzed, specifically OFT-3.

This section discusses a procedure for translating an STS mis-
-sion timeline into input data for the modified NASA SPACE code.
Orbital Test Flight No. 3 (0FT-3) to be flown in the fall of 1979
was selected as an example to illustrate the mission analysis capa-
bility of the computer program. QFT-3 will have the TECM on board
" (see Figure 5) which provides a unique opportunity to evaluate
existing analytical prediction techniques, particularly the return
flux models. The IECM will not provide direct information on mass
column density; however, if return flux predictions are found to be
accurate, it could be inferred that densities within the cloud were

accurately predicted.

A new sample case (#16) has been constructed to illustrate the

following items:

a) A procedure for translating a mission timeline,into
computer ‘input data. ,

b) Some pteflight predictions for actual instrumentation
flown on the Orbiter can be made for insertion into

an OFT-3 mission environments data book.

5
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¢) The use of different temperature profiles to simulate
on-orbit surface temperature variation per revolution.

d) Current capabilities of the analytical tool and areas
where modification or extension are required,

e) Preflight mission analysis using SPACE can result in

recommendations for on-orbit operations.

To establish a baseline for the analysis, the following
documents were used:
""OFT Payload Planning Status', JSC 10982, Rev D, November 1,
1976.
"RCS Duty Cycles for a Typical Orbiter Maneuver Sequence at
LUS Separation", JSC TM No. 14-1111B-128, 22 August 1977.
"IECM (OFT/DFI Configuration) Critical Design Review Docu-

mentation Package”, 1 December 1977.
\\

Portions of these documents have been reproduced aho\LESluded as

figures and tables within this section.

Time-dependent Orbiter surface temperatures were not avail-
able for this study. To construct the additional Orbiter tempera-
ture profiles required to simulate actual orbital variations, the
minimum and maximum surface temperatures previously delivered were
subdivided assuming a sinusoidal variation. These new temperature
profiles are representative of day/night variation but purely

ficticious.

IECM instrumentation was examined and a decision was made
to make return flux predictions that could be compared to the
output from the mass spectrometer. - Focusing on the mass spec~.
trometer dictates -the type of analysis, output. and time points

 to be evaluated. .The‘mlsslon timeline defined in JSC 10982,

s
 ORIGINAL PAGE T
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Rev D (see Table I) has undoubtedly been modified since November

1976; nevertheless it was used as a baseline,

On this test flight,the Orbiter is held in a +X SI, Z-PEP
for 80~100 hours as illustreted in Figure 6. Where the OFT-3
timelkne indicates a +X roll, the IUS 180° roll maneuver was
substituted to illustrate engine firings and attitude changes.

The RCS duty cycles are listed in Table II.

Figure 7 illustrates the installation of the IECM package
in the Orbiter bay. The mass spectrometer is located approxi-
mately at Orbiter station (1088, 8, 473) as indicated in Figure 7 and

was selected for preflight analysis. As indicated in Table III, the mass
spectrometer is scheduled to be activated on-orbit sometime after

bay pressures have decreased below corona limits. Normal opera-
tion will provide 30 samples per minute or 1 sample every 2
seconds., It was assumed that at best a complete scan over

the range of mass numbers requires 2 seconds, (This point should
be clarified later.) The high data acquisition ﬁode of 300
samples per minute is scheduled to be used when the RMS deploys.

the IECM.

" The acceptance half-angle for the mass spectrometer is
approximately 10° which results in a 0,1 steradian field-of-
view looking up the Z~-axis. Tt was assumed the inlet tube

walls are warm enough to prevent condensation of contaminants,

The mission timeline for OFT-3 given in Table I indicates
the payload bay doors are 6pened 1 hr 30 min after liftoff and
the TECM ‘is scheduled to be activated sometime after 6 hours
into the miSsion; It appears that at 2 hr 19 min ah'OMS firing

takes place. This event may be detectable on the QCM's or by

16
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TABLE II ENGINE DUTY CYCLES

e

Time Jets Turned On Jets Turned Off
(Sec)
0.00 © L4D, R4U
1.00 F2U, L2D R4U
1.16 § F2U, L4D, L2D
11.28 F1L, R4R ’
11.36 ! F1L, R4R
15.60 F1D, F2D, L4U, R4U i
15.64 F1D, ¥2D, L4U, R4U
16.24 F1D, F2D, L4U, R4U
16.28 F1D, F2D, L4U, R4U
53.76 F1D, F2D, L4&4U, R4U
53.80 F1D, F2D, L4U, R4U
55.96 L4U, R4D
56.00 L4U, R4D
111.72 F1D, F2D, L4U, R4U
111.76 F1D, F2D, L4U, R4U
136.76 F1D, F2D, L4U, R4U
136.80 F1D, F2D, L4U, R4U
160.16 L4D, R4U
{1 160.20 - L4D, R4U
180.00  L4U, R4D
181.12 F1U, R2D L4U
181.16 F3U, L4D F1lU, R2D
181.28 i F3U, L4D, R4D
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the mass spectrometer if it could be activated earlier than

planned.

Several time intervals were examined early in the flight
(fifth orbit) to illustrate the variation expected in the mass
spec data due to day/night cycling. During this orbit, it was
assumed- the vehicle attitude is +X SI, Z=-PEP so the velocity
vector is changing constantly with respect to vehicle coordi-

nates ( see Figure 6 ).

The flight appears relatively uninteresting from a contami-
nation standpoint until about 11 hours 40 minutes into the mis-
sion where an Orbiter attitude maneuver is scheduled, A +X
roll for a thermal control test is to be initiated at this point
for a 10-15 minute time period, Because the RCS duty cycles are
not yet ‘available for the maneuver, a 180° +X roll requiring 180
seconds to complete was inserted to illustrate typical engine se-
quencing. - The complete 180° roll requires 13 discrete DAP cycles
involving the simultaneous firing of 2, 3 and 4 thrusters. Of
this 13 events 9 are the minimum impulse bit of 0.04 seconds,

1 is .12 seconds and 1 is f16 seconds. Based on current under-
standing of the mass specynone of these events can be observed
accurately with the normal data acquisition mode. Even the re-
maining two primafy firings to initiate and terminate the roll
rate last for only 1.0 and 1,12 seconds respectively. The 2
second. per sample rate for the mass spec may not even be capable
of accurately monitoring the primary burns during this roll.
maneuver. Nevertheless, to illustrate the construction of an
OFT-3 mission data bbok;‘éevefél of ghese engine firing event&

were examined.

At 16 hours, the Orbiter is scheduled to maintain a +X SI

attitude for 96 hours. TIts prior attitude is not speCified
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from data at hand so engine firings could not be predicted.

The flight is again rather uninteresting in terms of con-
tamination events except for the fuel cell purges at 36, 48,
60, 72, 84, 96, 105, 128 and 139 hours., The current SPACE code

does not predict this release of H,0, H, and 0,. Several points

2 2 2
are evaluated during this time period to estimate the outgassing

background.

At 142 hours an FTR is scheduled that requires an attitude
change., Here again, the test requirements are not available and

no engine firing sequence can be defined.

One hundred fifty hours into the mission a +X roll is again

initiated. As before,a 180° roll maneuver could be substituted.

The OMS engines are scheduled to be tested at 162 hrs, 29

minutes just before the payload bay doors are closed at 163 hours.

A summary of selected time intervals is provided in Table

Iv.

A preliminary evaluation of the mission timeline for OFT-3
has illustrated the analysis procedure and type of data required
to make preflight predictions for on-board instrumentation. The
IECM mass -spectrometer was chosen because it monitors return
flux which is directly amenable to prediction by the current

NASA  SPACE code.

Where information was incomplete (RCS duty cycles, thermal
profiles, vehicle attitude) representative data were used to
construct a preliminary mission data book. .

Modifications were made to the SPACE code to facilitate

migssion analysis. Sample Case No. 16 was constructed for the
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TABLE IV OFT-3 MISSION TIMELINE DATA
[P v VY v, ::?u‘ L‘é conp- Tive Interval
Time M&7¢| Source km/seq km/secikm/sec| Atcitude [Avcode 2= Comments .ted {Hr | Min |Sec
6340300 Qutgassing 6,62 |-3.83 [ o 3 |z-pEP 2 N |Activate X 15
X 812 1ECH Mass Spec
6:55:00 Outgassing 0 ~7.65 1 O T™Min N X 15
7:10:00 Qutgassing -6.621-3.83{ 0O 1 D X 15
7:25:00 Qutgassing -6.62| 3.83| 0 2 D X 15
7:140:00 Qutgassing ] 7,651 0 3 D X 15
2:155:00 Outgassing 6.62] 3.83 10 4 D X 15
8:10:00 Outgassing vityw v v v 0 34 20
11:30:00 Outgassing 6.62| 3.83 |0 TMax D X 10
11:40:00 +X 51 énitiste +X Roll,
*1%/sec

7246, 7345 ] ~7.651 0 Roll = 0 ef 2 D X 1.0
11:40:01 7125, 7226, 7246 0 -7.65 1 0 2 )] ¢ .16
11:40:01.16 | Outgassing Q -7.65.] 0 2 D [} A2
11:40:11.28) 7113, 7344 [ -7.51 [-1.46 |Ro1 = 11°| 2 D ] 04
11:40:31.36 | Outgassing 0 =7.51 {~1.46 2 D 0 4.24
1l:40;15.60‘ 7116, 7126, 7245, 0 -7.37 }-2,06 |Roll = 16°| 2 D 0 04

7345
11:40;:15.64} Dutgassing 0 =-7,37 |-2.06 2 D 0 .6
113140:16.24§ 7116, 7126, 7245, Y =7.34 {-2.14 2 b 0 204

7345
11:40:16.28{ Dutgassing 0 ~7.34 [-2.14 2 D [} 7.5
11:40:53,767 7116, 7126, 7245, 0 -4,52 |=6,17 |Roll = 547 2 D [} .04

7345
11340:53.80{ outgassing ~4,52 |-6.17 2 D [ 2.16
11:40:55,96] 7245, 7346 ~4,28 |-6.34 2 D [ +04
11:40:56.00 | Outgassing ~4.28 |~6.34 |Roll = 56°| 2 b ] 55.7
11341:51,72| 7116, 7126, 7245, +2,83 [~7.1 [Roll = 112% 2 ] X .04

7345
11:42:16.76 | Outgassing 2.83 [-7.1 |Rell = 1379 2 (] 28
11:42:16.76 | 7116, 7126, 7245, +5.50 [~5.3 2 Q .04

1345
11:42:16.80 | Qutgassing 5,50 {-5.3 2 D [} 23,4
11:42:40.16 | 7246, 7345 +1.19 {=2,62 jRoll = 1607 2 D [ .04
11:42:40,20 | Oucgassing 7.19 {-2,62 2 4] 0 20
11:43:00 7245, 7346 7.65 | 0 Roll = 180% 2 D. jCounteract Roll X 1.12

te
11:43:01.12 | 7115, 7326, 7346 7.65 § 0 2 D 0 .04
11:43:0L.16 | 7135, 7246, 7146 7.65 {1 0 2 D |End Roll 0 12
11:43:01.28 | Outgassing v v v v v v lAssume +X ST, o |2 7
. Z-PEP Attitude
3550100 Fuel Cell Purge 6.620] -3.83 |0 Z-PEP 4 D X 10
+X 51

36:00:00 Outgassing v v v v v [s] 12
48:00:00 F. C. Purge 0 7.65 1 0 3 D X 10
48110500 Outgassing v v v v 0 11 30
59:40:00 F. C, Purge 6.62 | 3.83 1 0 1 D X 10
59150:00 Outgassing v v v v v o 45 50
105:40:00 Fi C.. Purge [ -7.65 |0 Tmin | N X 10
105:50:00 Qutgassing v v V. v v 0 56 k1]
162:29:00 OMS Engines X . 5
162129305 Outgassing v v v v V. |Close Bay Doors 0 31

Nominal Altftude = 398 ka (215 mim.)

1 vz was actually set to -100: km/sec because return flux model requires an angle greater than 90% betveen LOS and VA'
2 Actual-orbiter attitude 13 not known during this time,

3y = Varies with time.
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OFT-3 mission to illustrate the form of a typical input deck and
to begin the construction of an OFT-~3 mission data book., As
additional data become available, time segments can be added or

deleted to update the data book.

Figure 8 is a detailed printout of the return £lux values
and input data requirements . for the first time interval of the
simulated OFT-3 mission:. Reports number 1,3, 7, 8 and 11 show the
inputs used to determine the return flux values. Reports 41, 42 and
43 show the actual predicted results. Figure 9 lists the summary
only for the remaining time periods. These predictions are
presented in plot form in Figures 3 and 4. The value of the approach
presented here is that the time intervals can be increased or de-
creased at will. This allows rather static situations to be spot
checked only and eliminates reproducing repititious events such as
engine firings that occur with similiar mission parameters. Figures
3 and 4 show that the return flux values for the combined environmen

of early desorption, outgassing and engines varies from the 10"]'6 to

the 10“7g=cm_2-s range.
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Figure 8 Detailed Input/Results for First OFT-3 Time Interval
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TSTART = ,BE+01, +4E+02, 0.0,




TSTOP
ATCODE
GO

$END

St

]

3 i

.BE+Q1,
0.0,

Ty

P

.55E+02, 0.0,

Novadors”

Figure 8 continued-



REPORT NO. 3 ##+ OFT-3 PREFLIGHT EVAL. s+

)

CONTENTS?

AIFIVOD H00d JO
g1 A9Vd TYNIOIHO .

L1ST OF SOURCES TO BE EVALUATED

r.

» % % SURFACES *= = *

SEQUENCE
NQ.

wmqmmam'u-‘

IDENT

NO.
20
22

- 24
26
30
32
34
36
40
42
44

SECTION

RADOGR -
RADOOR
RADOOR

“RADDOOR

RADDOR .
RADOOR
RADOCR
RADOCR
RADDOR
RADOOR
RADOOR
RADCOR
R4DOGR
RADOOR
RADOOR
RADDOR
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG

FUSLAG

FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
TUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG
FUSLAG

oMsS

GmMs

MATERIAL

TEFLON
TEFLON

~TEFLON

TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
TEFLON
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LR3I
LRSI
LRSI
LRSI
LRSI
LRSI
LRST
LRSI
LRSI
LRSI
LRSI
NOWEX
NOMEX
LRSI
LRSI
NOWEX
NOVEX
LRSI
LRSI
LRSI
LRSI

1ECM MASS SPEC (06:40:00-06:55:00)

AREA
(5Q IN)
12200.
12200.
12200.
12200.
12200.
12200.
12200.
12200.
25580.
25580.
25580.
25580.
23580.
25580.
25580.
24320.
12200,
$2200.
12200.
12200.
12260.
12200.
12200.
12200.
25580.
25580.
253530.
25580.
242490,
235890,
264580,
249490.
32320.
32520.
235730.
16340.
162430.
16580.
2C240.
26600.
3¢230.
3083¢C.
24770.
Z6EQ0.
30830.
308 .
24738. Figure 8 continued
1312.
1312,
1145,
7850.

01/26/78 ©09.01.10.

PAGE

2




.
)

A

122

132
134
140
142
145
147
148
149
151

152

106
107

136

137
450
451
452
453

455
456
457
458

459

4860
461
462
463
464
465

466

oMS
 oMs
omS
oS
OMS
OMS

ONS'

oMs
oMs
oMs
oMs
omMs
oms
oMS
oMs
GMS
oMS
oMsS
oMs
oMs
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
"WING
WING
WIN
WING
ELEVGN
ELEVON
ELEVGON
ELEVCN
ELEVON
ELEVON
ELZVON
ELEVCN
ELEVON
ELEVGH
ELEVON
ELEVON

LEVGN |

ELEVON
ELEVON

ELEVON

ELEVON
ELEVON
ELEVCN
ELEVON
ELEVON

LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRST
LRSI
LRSI
LRST
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI

LRST

NOMEX
NOMEX
NOMEX
NOMEX

NOMEX .

LRSI
HRSI
HRS1I
LRSI
RCC
RCC
NOMEX
NOMEX
NOMEX
NOMEX
NOMEX
LRSI
HRSI
HRSI
LRSI
RCC
rRCC
NOMEX
NOMEX
NOWEX
NOMEX
KNOMEX
NOEX

© NCazX

NCWEX
NC&MEX
NOREX
NamEX
NOVEX
NOMEX
NOMEX
NON¥EX

ONEX
NTREX
NOMEX
NOMEX

NOMEX
- NOMEX

Figure 8 continued




8€

115

116

117

L 118
w119

120
121

122

123
124
125
126
127
128

© 129

130
131

132
133

175
176
177

467
468
469
160
161
162
163
164
165

166 -

167
168
169
170

171 -

172

174

175
177
180
181
182

W LW () WD 4D W) (5 (0 (0 L) [0 () == —a A s
VOOVOONDDDOWOODOEE WD O
WWNAOVONOUNHWN—~0OWN D W

WO~ DU H W~

- .

H
F=3
o

441

4572
443
445
446
447
448
570
571
572
573

E{ EVON
ELEVON
ELEVON

CREW

CREW
CREW
CREW
CREW
CREW

- CREW

CREW

CREW .

. ‘CREW
CREW
CREW
-CREW
CREW
CREW
CREW
CREW
CREW
CREW
CREW
CREW
CREW
CREW
TAIL
TATL
TAIL
TAIL
TAIL
TAIL
TAIL
TAIL
TAIL
TAIL
TAIL
TAIL
TAZL
TAIL
TAIL

BAY
3AY
BAY
BAY
BAY
BAY
BAY
BAY
8AY
BAY
BAY
BAY
gAY
BAY
BAY
BAY
BAY
BAY

FILTER

FILTER

FILTER

FILTER

NOMEX
NOMEX
NOMEX
RCC
LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
HRSI

HRST®

HRST
HRSI
HRSI
HRSI
LRSI
LRSI
LRSI
W INDOW
WINDOW
WINDOW
W INDOW

~ WINDOW

WINDOW
LRSI
LRSI




6%

AILITVAD 400d Jd40

178 580 FILTER FILI 207.

179 581 FILTER FILI 207.
180 582 FILTER FILI 207.
181 © 583 FILTER FILI 207.
182 575 FILTER FI1LO 144
183 578 FILTER FILO 744.
i84 577 FILTER FILO t44.
185 578 FILTER FILO . 144.
1858 ’ 588 FILTER FILO 144.
187 586 FILTER - FILO 144.
i88. 587 FILTER FILO 144,

188 . 588 FILTER FILD 144.

Figure 8 continued
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REPORT NO. 7 e++ DFT-3 PREFLIGHT EVAL, #+* IECM MASS SPEC (06:40:00~06:55:00) 01/26/78 09.01.12. PAGE 3

~  CONTENTS: LIST DF SURFACE TEMPERATURES THAT WILL BE USED

SEQUENCE ~ IDENT TEMP MATERIAL: AREA
NO. NO. (DEG C) (59 IN)
1 20 -34. TEFLON 12200
2 22 =14, TEF LON 12200.
3 24 ‘-32. TEFLON 12200.
4 26 - . -14, TEFLON 12200.
[ 20 =14, TEFLON 12200.
-6 32 ~34., TEF LON 12200,
7 34 -32. TEF LON 12200.
8 36 o =14, TEF LON 12200.
- 40 17. TEF LON 25580,
10 ' 42 -31. TEFLON 25580.
“11 44 ©10. TEFLON 25580
12 46 S =20, TEFLON 25580,
13 50 17. TEF LON 25580.
14 52 -31. TEFLON 25580.
15 54 9. TEFLON 25580. o0
16 56 -20. TEF LON 24990. LSR=y]
17 21 -34. LRSI 12200 " Eg
18 23 ~14. LRSI 12200. 52
18 ; 25 - -32. .~ LRSI 12200. EB
~ 20 27 -14. LRSI 12200. = P
o 21 31 -14. LRSI 12200. =
22 33 -34. LRSI 12200. %% g
23 35 -14. LRSI 12200. »>
24 37 -32. LRSI 12200. E: Q-
25 41 . -38, LRSI 25580. ° =
26 43 -35. LRSI 25580 :3 1
27 45 -38. LRSI 23580. 0
28 47 ~35, LRSI 25580.
29 51 -38. LRSI 24930.
30 53 ~35. LRSI 24280.
31 55 - . =~38. LRSI 24990,
32 87 —~35. LRSI 24990,
a3 202 8. LRSI 32520.
33 ¢ 1203 : 8. LRSI 32520.
35 - . 230 81. LRSI 1 25730.
.36 240 68. LRSI 16340.
a7 241 81. LRSI 16340.
38 2590 -12. LRSI 19580
3g 260 26. LRSI 20240.
40 301 -12. LRSI 26600. -
43 305 ~3. LRSI 30930.
52 306 11, NGMEX - . 30930.
43 307 . -17. NOMEX 24770.
44 311 <12, LRSI 26690.
as - 315" ~3. LRSI 30830.
46 .- 316 12. ° NOMEX = 30830.
47 317 -17 NOMEX 24770.
48 @ 420 ~17. LRSI i312.
49 425 =17 LRSI 1312.
5 60 -27. LRSI 1145. . . .
51 52 ~23. LRSI 7850. Figure 8 continued
52 64 -13. LRSI 37920.

53 66 37. LRSI 1981,



1%

- e s i s e s i i b L i

s4 67 456. ARSI 2028.

55 68 42, LRSI 415.
56 . 70 39. LRSI BSS.
57 T2 39.° - LRSI 1406.
58 74 46. . LRSI 1312.
59 76 38. © LRSI 715.
60 77 41. LRSI 600,
61 80 -73. LRSI 1145.
62 B2 -73. LRSI 7813.
63 64-- -13. LRSI 37740,
64 86 43, LRSI 1991 .
65 87 46. LRSI ~  2028.
- 66 . B8 .42, LRSI 415,
67 90 39, LRSI 89S,
68 82 39. LRSI 7 1406.
69 94 46. LRSI 1312,
70 96 38. LRSI 715.
71 97 at. LRSI 601.
72 100 5. NOMEX 6356.
73 102 28. NOMEX 29550.
74 104 19. NOMEX 912s.
75 . 110 15. NOMEX 23540.
76 112 14. NOMEX 19380.
77 115 -6. LRSI 19280.
78 SRR I R 15. HRSI 5650 .
79 118 13. HRSI 2508.
80 o119 1. LRSI 3302.
81 121 <18, RCC 2251,
a2 122 13. RCC 3123,
83 130 5. NOMEX 6356.
64 132 28. NCMEX. 29590.
-85 134 19. NOMEX 9125,
86 140 15. NOMEX 23340.
87 142 14, NOMEX 19380.
a8 146 o LRSI 19280.
89 147 15. HRS1 5650 .
90 148 13. HRSI 2508.
91 149 11. LRSI 3302,
92 - 151 15, RCC 2251.
‘93 152 B - RCC 3123.
94 106 27. © NOMEX 6499,
95 107 25, NOMEX 17210,
96 136 27. NOMEX 6499.
97 137 25. ~ "NOMEX 9125.
98 450 24. NOMEX 1138.
99 451 24. NOMEX 415.
100 . 452 24, NCMEX - 692.
101 453 24. NOMEX 960.
102 . 454 24. . NOMEX 1246.
103 455 27. NOIMEX 1823.
104 , 456 27. NOMEX 1600 .
105 457 27. NCMEX 2576.
106 458 27. NOMEX 2353.
107 459 27. NOMEX 2630.
108 460 24. NOMEX 138,
109 - 461 24. NOMEX 415,
110 462 .24, NOMEX 632.
119 463 .. 24. NOMEX 869. .
112 - 464 < 24, NSMEX 1246. Figure 8 continued
113 T 468 ! 27. NOMEX 1523. ‘
114 466  27. NIMEX 1800. .
118 467 27. NOMEX 2076. .

116 468 - ar. NOMEX 23853,



oy

120
121
122
123
124
125
126
127
128
129
130
13t
132

133

134
135
136
137
138
139
140

141

142
143
144
145
146

147

148

149
150

151

152

153
154

1585

156

157

158

159

160
161
162
163

‘164

165
166
167
168
169
170
171

172
173

174

175
176
177
178
179

469
160
161
162

Y163

164
165
166
167
168
169
170
17t
172
174
175
177
180
181

182
183
184
185
190
380

381

382

383
'384

385
386
387

388

3s9

~.390
- 391

392

‘393

399

DN D WK =

1

130

440
441
442
443
425
446
447
448

570

571
572
573
580

- 581

100.
100.

“100.

100.
100.
100.

NOMEX
RCC
LRSI
LRS!
LRSI
LRS]
LRSI
LRSI
HRSI
HRSI

HRSI

HRST
HRSI
HRSI
LRSI

LRSI

LRSI

WINOOW

WINDOW

WINDOW . .
WINDOW

WINDOW
WINDOW
LRSI
LRSI
LRSI

LRSI .

LRSI
LRSI
LRSI
LRSI

LRSI

LRSI
LRSI
LRSI
LRSI
LRSI
LRSI
HRSI
LINER
LINER
LINER
LINER
LINER
LINER
LINER
LINER
BLKHED
BLWHED
LINER
LINER
LINER
LINER
LINER
_ LINER
LINER
"LINER
FILI
FILI
FILI
FILL
FILI
FILI

2830.
7191,

9348, .

19348,
'3380.
'3380.
4253,
14253,
12500.

- 12590,

9600.

98C0 .,

3705.
3705.
20720.
10150.
1€1S0.
1424.

71424,

14243,
1424,
1424
1424,
10250.
16920,
16920.
8833.
3833.
13930.
13940.
6116.
611€.
2744,
2744,
11690.
1160.
3Cc81.
2081,
3823.
26€20.
268520.
253820.
25G20.
256.20.
26€.20.
26€20.
26¢ 20.
32¢90.
321380.
34545,
3544,
35434,
34344.
34344.
2444.
3444.
3344,

207.

207

<

207.
287.
207.
207.

Figure 8 continued



ey

180 -
181
182
183
184
185
186
187
188
189

XIITVAD ¥OO0d J0

S1 HVd TVNIDINO

582

583 :
575"

576

577

578
585

-586

587
588

100.
100.
100..
100.
100.
100.

“-100.
100,
100.
100.

FILI
FILI
FILG
FILO
FILd
FILO
FILO0
FILO
FILO
FILO

1207,
"207.

144,

144,
144.°
144.
144 ..
144.
144.

Figure 8 continued



REPORT NO. 8 *%+ OFT~3 PREFLIGHT EVAL. *%x IECM MASS SPEC (06:40:00-06:55:00)

CONTENTS: LIST OF MISSION DATA THAT WILL BE USED

V&

‘Figure 8 continued

01/26/78 09.01.13. PAGE
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| empDE
BETA = 0.0,
PITCH = 0.0,

YAW = 0.0,

ROLL = 0.0,

ALT = = ,398E+03,
: . )
SUNL = F, . , Q5%
’ s
SUNM = T, e ' g %
SUNH =F, - - . %‘ﬁb@‘
VX = ,662E+04, o 3
: (el
vY = -, 3B3E+04, w6 .
, : E:cg
v2 s =, 1E+03, ; f2§5
NLOS =1, ;
XLOS = ,1107E404, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, -1107E+04, .1107E+04, .1107E+04,
, " 11G7E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04,

Gy

.1107E+04, .1107E+CG4, .1107E+04, J1107E+04, .1107E+04,

YLOS = 0,0, 0.0, 0.0, 6.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 6.0, 0.0, 0.0, 0.0, 0.0,
0.0, 9.0, 0.0, 0.0,

T ZLOS = .507E+03, .507E+03, .507E+03, .507E+03, .507£+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03,
,507€4+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03, .S07E+03, .507E+03, .507E+03, .507E+03, .S07E+03,
.507E+43, .S507E+403, .S507E+03,

THETAL 0.0, .3E+02, .SE+O2, .3E+02, .6E+02, .3E+02, .6E+02, .3E+02, .6E+02, .3E+C2, .6E+02, .3E+02, .6E+02, .3E+02,

LGE+Dy. .3E+DZ, .6E+02, .825£+02, .B25E+02, .B25E+02, .825g+C2, . .825E+02, .B25E+02, .825E+02, .B2SE+02,

PHIL =. 0,0, ©.0, 0.0, .45E+02, .45E+02, .9E+02, .9E+02, .135E+03, .135E403, .18E+03, .1BE+03, .225E+03, .225E+03,
e ,27E403, .27E+03, .315E+03, .315E+03, 0.0, .45E+02, .9E+02, .135E+03, .18E+03, .225E+03, .27E+03, .315E+03,

DSMCD . = .25E+921, .5E+071, .SE+01, .S5E+01, .SE+01, .5E+01, .5E+0%, .5E401, ..5E+01, .S5E+01, .15E+02, .25E+02, .375E+02,
.5E+02, .124E+03, 0.0, 0.0, 0.0, 0.0. 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, )

RMAXL = .3E+03,

RFSURF = 1000, 0, 0, 0, 0, 0, 0, 0, 3, O,
COSXX = ,1E+01, :.1E+o1., J1E+0G1, .1E+01, .1E+01, .1E+o1.v.\15+01. .1E+01v, .1E+0t, .1E+07%1,
casxy = 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,

COSXz = 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,

cosvx = 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, .

‘CoSYY @ L1E401, J1E+01, .1E+01, (1E+0T, (1E401, .1E401, .1E+01, .1E+01, .1E+01, .1E+01,
cosyz = 0.0, 0.0, 9.0, 0.0, 0.0, 0.0, 0.0. 0.0, 0.0, 0.0,

! v o ‘Figure 8 continued
coszx s 0,0, 0.6, 9.0, 0.0, 0.0, 0.0, 0.0,.0.9, 0.0, 0.0, :



v

THETAT

THETA2

“PHEL

- PHI2

DOMEGA

DSRTNF

DTHETA
DPHI
RMAXRF
RFSTK
VFACTR
TIMEOOD
JKEEP
X0

Y0

- 20

GO
$END

N 'S

¢. 0, .9, 0.0, 0.0, b.O. 0.0, 0.9, 0.0, 0.0, 0.0, .
.1E403. .1E+01, J1E+01, .1E+01, .1E+0f, .1E+01, .1E401, _1E+01, JiE+01, .1E+01,

o;o. %.9, 0.6, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,

10242402, .1024E402, .1024E+02, .1024E+02, .1024E+02, .10248+02, .1024E+02, .1024E+02, .1024E+02, .1024E+02,
0.6. 6.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, ' ’

.36E+03, .36E+403, .3SE+03, .36E+03, .36E+03, .3BE+03, .36E+03, .36E+03, .36E+03, .36E+403,

L 1E400. .1E+00, 1400, .1E+D0, .1E400, .1E+00, .1E400, .1E+00, L1E+00, .1E+00,

25E+01, .SE+01, .5E+01, .SE+01, .5E+01, .SE+01, .SE+01, .SE+01, .SE+01, .5E+01, .1SE+02, .25E+02, .375E+02,
ee+C2. .124E+03, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,

_2048€+02, .2048E+02, .204BE+02, .204BE+02, .2048E+02, .2048E+02, .2048E+02, .2048E+02, .204BE+02, .204BE+02,
1024E402, .1024E402, .1024E+02, .1024E+02, .1024E+02, .1024E+02, .1024E402, .1024E+02, .1024E+02, .1024E+02,
.3E+C3. ‘

.1E+01, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
.3E+01.
0.0, 0.0, 0.0, 0.0, 0.0, 9.0,

50,

.1 0B3E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+04, .1107E+404, .1107E+04,

.8E+01, 0.0,.0.0, 0.0, C.0, 0.0, 0.0, 0.0, 0.0, 0.0,
.473E+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03, .507E+03, .SO07E+03,

T,

Figure 8 continued



REPORT NO. 11 *¥* QFT-3 PREFLIGHT EVAL. =*%* JECM MASS SPEC (06:40:00-06:55:00)

6.HRS 40.MINS 0.SECS

~ CONTENTS:' 'PHYSICAL CHARACTERISTICS OF SURFACE SODURCES AT TIME
SURFACE AREA SECTION  MASS LOSS  SPECIES MASS LOSS RATES
NUMBER  (IN##2)-- - _(GM/SEC) (GM/CM*#2 /SEC)
(CM*#2) MATERIAL TEMP ouUTGH ouTG2 H20 N2 co2
: (DEG C) 02 co H2 H  MMHNO3
570  ..21E+403 FILTER  .1B6E=-02  O. 0. .14E-07 .10E-05 .14E-07
.13E404 FILT - 100. .34E-06.0. 0. 0. 0.
571 .21E403 FILTER .186E~02 0. 0. -~ .14E-07 .10E-05 .14E-07
-13E+04  FILI 100. .34E-06 0. 0. 0. . oO.
572 .21E+03 FILTER  .1BBE-02 0. 0. .14E-07 .10E-05 .14E-07
.13E+04 FILI 100. .34E-06 0. . o. 0. 0.
573  .21E+03 FILTER ~ .1BBE-02 0. 0. .14E-07 .10E-05 .14E-07
J13E404  FILI 100. .34£-06 0. . 0. 0. 0.
580  .21E+03 FILTER .186E-02 0. - 0. -14E-07 . 10E-05 .14€-07
<13E+04  FILI 100. .34E~-06 0. 0. 0. 0.
581  .21E+03 FILTER = .186E-02 0. 0. .14E-07 .10E-05 .14E-07
.13E404  FILI 100. .34E-06 0. 0. 0. 0.
&~ 582 .21E+03 FILTER .186E-02 0. . .14E-07 .10E-05 .14E-07
~ .13E+04 FILI 100. .346-06 0. . - 0. 0. 0.
583 .21E+03 FILTER .186E-02  O. 0. - .14E-07 .10E-05 .14E-07
L13E404  FILI 100. .34E~C6 0. 0. 0. 0.
230  .26E405 FUSLAG .350E~03 27€-09 0. .78E-09 .49E-09 .39E-09
.17E406 LRSI 81. .18E-09 0. o. o. 0.
’ 575 .14E403 FILTER .330£-03 0. 0. .36E-08 .27E-06 .36E-08
 .93E+03 FILO 100. .82E-07 0. 0. 0. 0.
o 576  .14E+03 FILTER  .330E~03 0. 0. .36€E-08 .27E-06 .3B6E-08
: : .C3E£403 FILO 100. .82E-07 ©. 0. 0. 0.
sg gg R ‘ :
£ 577 .14E+03 FILTER  .330E-03 0. 0. .366-08 .27E-06 .3BE-0B
ég g; o .93E+03 FILO 100. .82E-07 O. 0. 0. 0.
5 > 578  .14E+03 FILTER  .330E-03 0. 0. .36E-08 .27E-06 .35E-08
px = .936+03 FILO 100. .82E-07 . 9. 0. °.
~C:‘;f 585  .14E+03 FILTER  .330£-03 0. c. .365-08 .27E-06 .385-08
EE a © .93E+03  FILO “100. .82E-07 0. 0. 0. 0.
= v ,
:2 — 586  .14E+03 FILTER .330£-03 0. 0. .36E~08 .27E~06 .35E-08
<@ .93E+03  FILO © 100. .B2E-07 0. 0. 0. 0.
587 | .14E+03 FILTER .330E-03 0. 0. .36E~08 .27E~06 .36E-08
4 .93E+03 FILO 100. .82E-07 0. 0. 0. 0.
T BBB .14E+03 FILTER  .3308-03 0. .36E-08  27E-06 . .35E-08
,93E+03 FILD 1.00. .B2E~07 OFlgure 8 continued 0.

01/26/78 08.01.13. PAGE

EARLY ©out
DESORPTION  GASSING
.139E-05 0.
.139E-05 o.
.139E-05 0.
.139E-05 0.
.139E-05  ©.
.139E-05 0.
.139E-05 0.
.139€-05 0.
.1B4E-08 .267€-09
.356E-06 o.
.356E-06 0.
.356E-06 0.
.356E-06 o.
.356E-06 0.
.356E-06 o.
.356E-06 0.
 .356E-06 0.

S



241

132

102
240
316
306

107

140

8%

112
137
11
260
50

40

134

202

203

104

Ko et

142 -

-1B8E+05
-Y1E+06

.30E+05
-19E406

.30E+05

~19E+06

.16E+05S
,11E+06

.31E+0S

.20E+06

-31E+05
.20E+06

+17E405
.11E406

.23E405
.15E+06

.23E405
.15E+086

.15E405
. 13E+06

. 18405

.13E+06

.91E4+04

- .59E+05

.33E405
[21E406

.20E405

.13E+06

. 2BE+05
17406

.26E+05
.17E4+06

.91E+04
.58E+05

-33E+405
.21E+06

.33E+05
.21E+06

.S1E+04
«59E+05

~33E405
L21E+08

FUSLAG
LRSI

WING

. NOMEX

WING

" NOMEX "

FUSLAG
LRSI

FUSLAG
NOMEX

FUSLAG
NOMEX

ELEVON
NOMEX

WING
NOMEX

WING
NOMEX

WING
NOMEX

WING
NOMEX

ELEVON
NOMEX

BAY
BLKHED

FUSLAG
LRSI

RADOOR
TEFLON

RADOOR

TEFLON

WING
NOMEX

FUSLAG
LRSI

FUSLAG
LRSI

WING
NOMEX

BAY
BLKHED

.157€~03

222803
at.

.158£-03
28.

28.

- .141E=03

58.

.934E-04

12.

- 911E-C4

11.
.820E~04
25.

<792E~04
15.

.78BE-04
15.

.635E-04
14.

- .631E~04

14.

.435E-C4
23.
.426E-04
-6.

~A11E-04
v 26.

-377g-04
17.

.377E-04
17.

.354E~04

19.

.3525-04
8.

.352E~04
’ 8.

»349£-04
19.

.348E-04
-12.

~27E~09
.18E-09

.10E-09
L73E-1D

.10E-09
.72E=10

L17E-09
.12E-09
J89E-10
.41E-10

.58E-10
-40E~-10

.94E~10
.65E~-10

..87E-10

.46E-10

.BBE~10
46E~10

«64E~10
.45-10

.64E-10
.44E~-10

.894E-10
.63E-10

.26E~10
S18E-10

-40E-10
.28E-10

.22E~-10
<20E-10

.29E~10
.20E~10

.76E=~10
.53E~10

-21£-10
-15E~10

J21E~10
.15E-10

.75E-10

.S2E-10

J21E~10

«14E~10

0.

0. .

0.

0.

C.
0.

0.
0.

0.
0.

C.
0.

0.

0.

0.
0.

4

K

-7BE~-03 .49E-09 .33E-08

0. 0. 0.

+.31E~C3 - .12E-09 .15E-09

0. 0. 0.

-3PE-09 ,19E-09 .15E-09

0. 0. 0.

-49E-09 - .31E-09 .25E-09

0. 0. 0.

-17€-09 .11E-08 .B7E-10

0. 0. 0

-17E-09 . 11E~-03 .85E-10

0. . 0. . 0.

.27E-09 (17E-09 . .14E-09

. 0. 0.

.19E-09 .12E-09 .9BE-10

0. . 0. 0.

-19e-09 .12E-09 .87E=10

0. 0. 0.

-19E-09 .12E-09 .94E-10

0. 0. 0.

<19E-09 .12E-03 .94E-~10

0. 0. 0.

.27E-09 ,17E-089 -.14E-09

0. 0. C

+75E-10 - .46E~10 .38E=<10

0. Q. 0.

0. 0. 0.

-12E~-09 .73E-10 .5BE-10

.84E-10 .S3E-10 .43E-10

0. 0. 0.

+84E-10  .53E-10 .43E-10

0. 0. 0.

0 0. 0.

.62E-10  .39E-10 .31
0. 0. 0.

.22E-09 .14E-09 .11E-08

.62E-10  .39E-10 .31E-10

0. 0. 0.

.22E-09 .14E-09 .1i1E=-08

0. 0. 0.

Figure 8 continued

10

-184E-08
«.721E-09
-7T18E-09

-117E-08

.409E-09

.398E-09
.645E-09
.459E-09
.457E-09
.443E-08
.441E-09
.645E-09
.176E-09
.275E-09
.200E-09
.200E-09
.E25E-09
-147E-09
.147E-09
.518E-09

+144E-08

.267E-08
-105E~09
-104E-09
«169E-09
.593E-10
.578BE-10
-936E-10
.667E-10
.664E~10
.B644E~-10
.640é-10
.836E-10
.256E-10
.398E-10
-290E-10

.230E-10

- 762E-10

«213E-10

.213E~10

«752E-10

«2039E-10

R T erarT



6%

‘)'

7438 . .65E+404. ELEVON ' .335E~04 .10E-0S 0. .29E~0S ' .1BE-03 .15E-09
L42E+05  NOMEX 27 L70E-1C 0. . 0. 0. o.
106~ .65E+04 ELEVON  .335E-04 .10E-09 0. .29E-09 .18E-09 .1SE-09
A2E+05 NOMEX - 27, .70E~-10 0. 0. - 0. : 0.
44 .26E+05 - RADOOR ".295E-04 . .23E-10 0. .66E-10 - .41E-10 .33E-10
.17E+06 TEFLON . 10. .16E-10 0. o. 0. c.
54 ,26E+05 RADOOR .286E-04 .22E-10 0. .64E~=10 .40E-10 ' .32E-10
176406  TEFLON 3. .15E-10 0. 0. . 0. 0.
~307 . ..25E+05 FUSLAG L277E-04 - . .22E-10 O. © .B4E-10 .40E-10 .32E-10
.16E406  NOMEX -17. 15E-10 0. 0. 0. 0.
317 ,25E405 FUSLAG  .277E-04 .22E-10 0.  .B4E~10 .40E-10 .32E-10
S J16E+406  NOMEX' -17. +15E-10 0. 0. 0. 0.
315 - .31E+05 FUSLAG = .232E-043. L1SE=10 0. .43E-10 .27E-10 .22E-10
.20E+06 LRSI -3, .10E~-10.0. o. 0. 0.
305  .31E+05 FUSLAG .229E-04 .15-10 0. .42E~10 .26E-10 .21E-10
.20E+06 LRSI -3. .10E-10 0. 0. 0. 0.
64  .3BE+05 oMS .200E~04 .10E-10 0. .30E-10 - .19E~10 .15E-10
.24E+06 LRSI -13. J72E-11.0. 0. ‘ 0. . N :
84 . .3BE+05 oMS .199E~-04 .10E~10 0. .30E-10  .19E-10  .15E-10
. .24E+06 LRSI -13. .72E-11 0. 0. 0. 0.
130 .GAE+04 WING .154E-04 L4TE=10 0. .14E-09 .BBE-10 - .70E-10
.41E+405 ~ NOMEX 5, .33E-10 0. 0. 0. 0.
100  .B4E+04  WING  .151£-04 .476-10 0. .14E~-09 ~ .85E-10 .69E-10
; .41E+05 = NOMEX T8, .32E-10 O. 0. 0. 0.
TOTALS  .7BE+06 .187E-01
.50E+07 L .
AVERAGE .57E~10 0. .20E-09 .27E-0B .12E-GS
., .89E~09 0. 0. 0. 0.
(®]
£

ST 9V "TVAIDIg

ALI'TVAD 4004

Figure 8 continued

.697E-02 ’:.101E°09
.697E-08 -101E-09
.156E-09 .227E-10
.151E-09 .220E-10
.152E-09 -220E-10
.151E-09 <219E-10
.102E-03 -148E-10
.100E~-09 -145€-10
.7T13E-10 .103E-10
.T12E-10 .103E-10
.327g-09 .474E-10
.322E-09 .48BE=-10
.388E-08 .ssss-io



REPORT NO. 41 =<+ OFT-3 PREFLIGHT EVAL. *s* IECM MASS SPEC (05140:00-06:55300)

CONTENTS: RETURN FLUX AT 398.0 KM ALTITUDE — ENUMERATED BY SOURCE
s*%«  HIGHEST TO LOWEST CONTRIBUTOR #s=
SURFACE SECTION MASS LOSS  SPECIES RETURN FLUX CONTRIBUTION
NUMBER . {GM/SEC) (MOLECULES/CM#*+2)

E MATERIAL.  TEMP OUTGH QUTG2 H20 N2 co2

. (DEG C) o2 co H2 H MMHNO3

140 WING .792E-04 .44E+07 .0. .10E+08 .B67E+07  .47E+07
: NOME X 15,280 .22E+07 ©O. 0. .. 0.

110 WING .78BE-04 L43E+07 O, .10E+08  .65E+07  .46E+07
NOME X 15.140 L21E407 0. 0. 0. 0.

11 BAY .426E-04 .39E+07 0. J90E+07 ~ .S59E4+07 = .42E+07
BLKHED -6.260 .19E407 0. 0. 0. 0.

50 RADOOR .377E-04 .36E+07 0. .83E+07  .S4E+07  .3BE4+07
TEFLON 17.430 - .1BE+07 0. 0. 0. 0.

142 WING .635E-04 .33E+07 O. .75E+07  .49E+07  .35E+07
3 NOME X 14,250 .16E+07 0. 0. 0. 0.

112 WING .631E-04 .325407 0. _72E+07  .4BE+07  .34E+07
NOMEX 14.080 .16E407 0. 0. 0. 0.

137 ELEVON .435E-04 .30E+07 0. .69E+07  .45E+07  .32E+07
-~ NOMEX 25.110 15E+07 0. 0. T 0. 0.

107 ELEVON .B20E-04 .30E+07 0. .6B8E+07 = .44E+07  .32E407
NOMEX © 25,110 .15E+07 0. 0. 0. o.

44 RADOOR .295E~04 J27E+07 0. .63E+07  .41E+07  .29E+07
TEFLON 10,310 .14E407 0. 0. 0. 0.

40 RADOOR .377E-04 .1BE+07  O. L42E407 = .27E+07  .19E+07
TEFLON 17.430 .90E+06 0. 0. 0. 0.

13 BAY . .348E-04 J16E+07 0. .36E+07  .24E+07  .17E+07
BLKHED ~12.140 .7BE+06. . 0. 0. 0. 0.

54 RADOOR .286E-04 .15E407 0. L34E+07  .22E407  .1GE+07
TEFLON 9.420 LT4E+06° 0. 0. 0. e.

134 WING .354E~-04 .11E407 0. .26E+07  .17E+07  .12E+07
NOMEX 19.170 .S5E+06 0. a. 0. 0.

104 WING .349g~-04 .11E+07 0. .25E+0G7 - .16E+07 - .12E+07
- NOMEX 18.750 .54E+06 _ 0. 0. o. 0.

Figure 8 continued

01/26/78 09.01.25. PAGE &
CRITICAL SURFACE NO. = 1000
FIELD-OF~VIEW (SR) = .100

EARLY ouT TOTAL % PLACE
DESORPTION GASSING RTN FLX OF :
(GM/CM==2) TOTAL ¢
(MGLECULES/CM==2) .
J11E-14 .74E-15 .18E-14

.24E+08 .&4E+07 .28E+08 10.5516 1
.10E-14 .72-~15 .18E~14

.23E+08 -43E+07 .2BE+0B  10.2887 2
.95E-15 .B65E-15 .1EE-14

.21E+08 .39E407 .25E+08  9.3524 3
.B7E~15 .E0E=15 .15E-14

.19E+08 .3BE+07 .23E4+08 = B.5566 4
.79€-15 .54E-15 .13E-14

.17E+08 .33E+07 .21E+08  7.7285 5
.77E-15 .53E-15 .13E-14

.17E+08 . 32407 .20E+08 = 7.5740 s
.73E-15 .50E-15 .12E-14

.16E+08 .30E+07 .19E+08 7.1258 7
.72E-15 .49E~15 .12E-14

.1E6E+08 .30E+07 .18E+08  7.0453 8
.EBE-15 .45E-15 .11E~14

.15E+08 .27E407 .17E408  6.4922 9
.454E-15 .20E-15 - .75E-15

.88E+07 -318BE+07 .12E4+08 4.3376 10
.3BE-15 .26E~15" .64E-15

.B4E4+07 .16E+07 .105+08  3.7335 11
.26E~15 .25E-15 .61E-15

.BOE+07 .15E+07 .95E+07 3.5336 12
.27E-15 .18E-15 .46E-~15

.EO0E+D7 <11E+07 .71E407 2.6634 13
.27€E-15 .1BE-15 .45E-15

.59E+07 .11E+07 -70E+07 - 2.6015 14



Figure 8 coatinued

REPORT NO. 41 e+ OFT-3 PREFLIGHT EVAL. »+* 1ECM MASS SPEC (06:40:00-06:55:00) 01/26/78 09.01.25. PAGE 7
CONTENTS: RETURN FLUX AT 398.0 KM ALTITUDE = ENUMERATED BY SOURCE CRITICAL SURFACE NO. = 1000
L S , FIELD-OF-VIEW (SR) = .100
ws% HIGHEST TO LOWEST CONTRIBUTOR ###(CONT)
SURFACE SECTION  MASS LOSS  SPECIES RETURN FLUX CONTRIBUTION EARLY . OUT TOTAL % PLACE
NUMBER , (GM/SEC) (MOLECULES/CM*%2) DESORPTION GASSING RTIN FLX OF
~ MATERIAL = TEMP OUTG1 ouUTG2 H20 N2 co2 (GM/CM#=2) TOTAL
(DEG C) 02 " ¢co.- H2 H  MMHNO3 (MOLECULES/CM#=2)
64 oMS .200E-04 .72E+05 0. . L17E+07  .11E+07  .77E+06 L17E-15  _12E-15  .20E-15
LRSI -13.020 .36E406 0. 0. 0. 0. » .32E407  .72E+06  .46E+07 1.7111 15
84 oMS ' .199E-04 .70E+06 0. J16E+07  .11E+07  .75E+06 .17E-15  .12E-15  .29E-15
: LRSI -13.040 .35E406 0. 0. 0. 0. .38E+07  .70E+06  .45E+407 1.6689 16
136 ELEVON .335E-04 .69E+06 0. .16E+407  .10E+07  .73E+06 .17E-15  .11E-15  .28E-15
“NOMEX 27.360 .33E+G6 0. o. 0. 0. .37E+07  .69E+06  .445+07  1.6321 17
106 ELEVON .335E-04 .65E+06 0. .1SE+07  .9BE+06  .69E+06 .16E-18  .11E-15 .276-15
NOMEX 27.360 .32E406 0. 0. 0. 0. .35E407 .65E+06 .41E+07 1.5480 18
it 102 WING .157E~03 .19E+06 0. .43E+06  .2BE+06  .20E+06 .45E-16  .31E-16  .76E-16
'NOMEX 28.220 .82E4C5 0. 0. 0. 0. .99E+06  .19E+06  .12E+07 .4400 19
130 WING .154E-04 .15E+06 O. .24E+06  .22E+06  .16E+CE .36E-16  .24E-16  .G0E-16
: NOMEX 5.410 .73E+05 O. 0. o. 0. .79E406  .15E+06  .94E+06 .3496 20
100 " WING .151E~04 J14E+06 D, .33E+06  .21E+06 .15E+C6 .34E-16  .24E-16  .58E~16
NOME X '5.000 .70E+05 0. 0. 0. 0. .76E+06  .14E+D6  .90E+06 .3369 21
305 FUSLAG .229g-04 .87E+05  O©. .20E+06  .13E+06  .92E+05 .212-16 .14E-16  .35E-16
LRSI -3.160 . .43E+05 0. 0. o. 0. .36E+06  .B7E+05  .SSE+06 .2060 22
316 FUSLAG .934E-04 .74E+05 0. .17E+06  .11E+06  .79E+05 .1BE-16  .12E-16  .30E-16
‘ NOME X 11.900 .37E+05 0. 0. 0. 0. _4CE+06  .74E405  _47E+06 L1762 23
o
Sa . 306 FUSLAG .911E-04 .72E4+05 O. L17E+06  .11E+06  .77E+05 .18E-16  .12E-16  .30E-15
B : NOME X 11.150 .36E405 0. 0. 0. 0. .39E+06  .72E+05  .46E+06 L1720 24
§3 Z 315! FUSLAG .232E-04 .72E405 0. .17E+06  .11E+06  .77E+3S .17E-16  .12E-16  .29E-16.
::g: 3 LRSI -2.690 .36E+05 0. 0. 0. 0. .395406  .72E+05  .46E+06 L1710 25
%% g 317 FUSLAG .277E-04 .61E+03 0. .14E+04  .91E+03  .6AE+03 .15€~18  .10E-%8 .25£-18
»E; NOME X -16.960 .30E+03 0. 0. o. . ' .32E+04  .G61E+03  .32E+04 .0014 26
ES i |
:2 — TOTAL . 124E-02 L42E+06 O. .87E+08  .B63E+08  .455408 .10E-13  .70E-14 .17E~13
72 .21E+38 0. 0. o. . o. - .23E+09  .42E+08  .27E+09 100.0000



’

REPORT NO. 42 s+ OFT-3 PREFLIGHT EVAL. *+* IECM MASS SPEC (06:40:00-06:55:00). °

CONTENTS: RETURN FLUX AT 398.0 KM ALTITUDE --ENQ&ERATED 8Y SOURCE

‘s+=  SORTED BY TYPE OF MATERIAL

 SECTION

k&

SPECTES RETURN FLUX CONTRIBUTIONS

Figure & continued

SURFACE MASS . LOSS
NUMBER ~ (GM/SEC) (MOLECULES/CM*%2)
MATERIAL  TEMP ouTG1 ouTG2 H20 N2 €02
(DEG C) 02 co H2 H MMHNO3
50 RACOOR .377E-04 - .36E+07 0. .B3E+07  .S54E+07  .38E+07
TEFLON 17.430 .18E+07 O. 0. 0. . 0.
a4 RADOGR .295E-04 J27E+07 0. .63E+07  .41E+07  .29E+07
TEFLON 10.310 .14E+07 O. 0. 0. 0.
40 RADCOR .377E-04 .18E+07 0. .42E+407  .27E+07  .19E+07
TEFLON 17.430 .90E+06 0. 0. 0. 0.
54  RADOOR .2B6E-04 .1SE+07 0. .34E+07  .22E+07  .16E+07
TEFLON 9.420 .74E+06 O. 0. 0. 0.
o . _ , -
N ToTAL TEFLON .134E-03 .97E+407 0 .22E+08 .14E+08 = .10E+08
: .4BE+G7 0 0. 0. 0.
140 WING .792E-04 .44E+07 O. .10E+08  .67E+07  .47E+07
NOME X 15.280 225407 0. 0. 0. 0.
110 WING .788E-04 .43E+07 0. .1CE+08  .65E+07  .46E+07
NOMEX 15.140 <21E+07 0. 0. 0. 0.
142 WING .635E=04 .33E+07 0. .75E+07  .49E+07  .35E+07
NOME X 14.250 - .16E+07 0. 0. 0. 0.
112 WING .621E-04 .32E407 0. .73E+07  .4BE+07  .34E+07
NOME X 14.080 .18E+07 0. 0. 0. 0.
137 ELEVON .435E-04 .30E+07 O. .63E+07  .45E+07  .32E+07
NOMEX 25.110 .156+07 0. 0. . 0.
107 ELEVON .8B20E~-04 .30E+07 0. .B6BE+07 <A4E407 . 32E+07
NOME X 25.110 - 15E+407 »0. 0. 0. 0.
134  WING .354E-04 .11E407  O. .26E+407  .17E+07  .12E+07
NOME X 19.170 _555406 O. o. 0. °.
104 WING :343E~04 .11E4+07 O. .25E+07  .16E+07  .12E+07
' NOME X 18.750 .54E+06 0. 0. 0. 0.
136 ELEVON .335E-04 .69E+08 0. .16E+07  .10E+07  .73E+06
NOME X 27.366 .345+06 O. 0. 0. 0.

01/26/78 ©09.01.25. PAGE

8
CRITICAL SURFACE NO. = 1000
FIELD-OF-VIEW (SR) = .100
EARLY our TOTAL
DESCRPTION GASSING RTNFLX
(GM/CN%%x2)
(MCLECULES/CM%%2)
.B7E~15 .60E-15 .15E-14’
.19E408 «36E+07 -23E+08
.BBE-15 .45E-15 .118-14
.15E+08 275407 .17E+08
.44E-15 .30E-15 .75E~15
.98E+07 .18E+07 .12E408
.36E-15 .25E-15 .618~15
.BOE+07 .15E+07 .95E+07
.23E-14 .18E~14 .39E—14
.52E+08 .97E+07 .61E+08
<11E-14 .74E~15 .18E-14
.24E+08 44E+07 .28E+08
-10E-14 .72E-15 .1BE-14
.23E+08 .43E+07 .28E+08
.78E-15 .54E-15 .13E~14
17E+08 .33E+07 .21E+08
.77€-15 .53E-15 -13E~-14
.17E+08 <32E+07 .20E+08
.73E-15 50515 .12E~14
.16E+08° .30E+07 . 185408
-72E-15 .49E-15 -12E-14
.16E+08 .30E+07 .19E+08
.27E-15 S18E-15 .46E~15
~B0E+07 .118+07 715407
-27€-15 .18E~15 .45E-15
.59E+07 L11E407 .70E407
.17E-15 .11E-15 .28E~15
.37E+07 .59E+06 .44E407



REPORT NO. 42 x+* OFT-3 PREFLIGHT EVAL. e*+ IECM MASS SPEC (06:40:00-06:55:00)

CONTENTS: RETURN FLUX AT 398.0 KM ALTITUDE - ENUMERATED BY SOURCE

#%%  SORTED BY TYPE OF MATERIAL  *¥%(CONT) .
SURFACE SECTION MASS LOSS = SPECIES RETURN FLUX CONTRIBUTIONS
NUMBER (GM/SEC) (MOLECULES/CM**2)
MATERIAL TEMP oUTGI oUTG2 H20 N2 co2
(DEG C) 02 co - H2 H MMHNO3
106 ELEVON .33SE-04 .65E+06 0. .15E+07 = .OBE+06  .B9E+0B
NOME X 27.360 .32E+06 0. 0. oo, o.
102 WING .157E-03 .19E+06 0. .43E+06  .2BE+06  .20E+06
NOME X 28.220 .G2E+05 0. 0. c. o.
130 WING  .154E-04 .15€+06 O. .34E+06  .22E+06  .16E+06
NOME X 5.410 .73E+05 O. 0. . . 0. 0.
100 WING .151E-04 L14E+06 0. .33E4D6 .21E+06  .15E+086
o NOME X 5.000 .70E+05 0. 0. 0. 0.
v .
316 FUSLAG .934E-04 .74E+G5 O©. .17E+06 .11E+06 = .79E+05
‘ NOME X 11.900 .37E+05 0. 0. 0. 0.
306 FUSLAG .911E-04 .T2E+05 0. L17E+06  .11E+06  .77E+05
NOME X 11.150 .36E405 0. 0. 0. o.
317 FUSLAG .277E-04 .61E+03 0. .14E+04  .91E+03  .645+03
NOME X -16.960 .30E+063 0. 0. 0. 0.
TOTAL NOME X .947E-03 _25E+08 0. .5BE+08  .38E+08 .27E+08
: : L13E+08 0. 0. 0. 0.
64 oMS .200E-04 .72E+06 0. 17E407  .11E+07  .77E+06
o LRSI  ~13.020 _36E+G6 0. 0. 0. 0.
o0 : . v
o 84 OMS .199E-04 .70E+08 0. .16E+07  .11E+07  .7SE+06
oo LRSI -13.040 .35E+36 0. 0. 0. 0.
EB Eﬁ 305 FUSLAG .D29E-04 .B7E+05 0. .20£+08  .13E+06  .92E+05
o) = LRSI -3.160 .43E+05 0. 0. 0. 0.
f% o 315 FUSLAG .232E-04 L72E+C5 0. .17E+06  .11E+06  .7TE+CS
g: g; LRSI =2.690 .36E+65 0. 0. 0. 0.
- B - —
:2 F4 TOTAL LRSI .B53E-04 L16E457 O. .3BE+07 = .24E+07 - .17E+407
\ : .78E+05 0. 0. G. 0.
11 . BAY .426E-04 .39E+07 0. .90E+07  .S59E+07  .42E+07
BLKHED -6.260 .1SE+07 0 0.

" Figure 8 continued

01/26/78 09.01.25. PAGE

9

CRITICAL SURFACE NO. = 1000

FIELD~OF-VIEW (SR) = .100

" EARLY ouT TOTAL

" DESORPTION GASSING RTNFLX
(GM/EM**2)
(MOLECULES/CM=*%2)
.16E~-15 .11E~-15 .27E-15
.35E+C7 .65E+06 .41E+07
.45E-16 .31E-16 .76E~16
.8%E+06 .19E+06 .12E407
.36E-16  .24E-16 .60E-16
.79E+06 .15E+06 .94E+06
.34€E-16 .24E-16 .S8E~-16

" .7B6E+06 -14E+06 .80E+06
.18E-16 -12E-16 .30E~-16
.40E+06 .74E405 .47E+06
.1BE~-16 .12E-16 .30E-16
.38E406 .72E+05 .4GE+086
.15g-18 .10E-18 .25E~-18
.32E+04 .61E+03 <329E+04
.61E~14 .42E-14 .10E~13
.14E+08 .25E+08 .16E+09
.17€-15 . 12E-15 .29E-15
.3%E+07 .72E+06 .46E+07
.17E-15 .12E=-15 «29E-~15
.3BE+07 .70E+06 -4SE+07
L.21E-16 .14E-16 .35E-16
-.46E+06 .B7E+05 .S5E+06
.17E-16 .122-16 <22E~16
<3GE+06 .72E+05 .46E+06
.38€-15 . 26E-15 .65E~15
.85E+07 .16E+07 - .10E+08
.85E-15 .65E-15 .16E~-14
.21E+08 +39E407 .25E+08




REPORT NO. 42 se» OFT-3 PREFLIGHf EVAL. =+% TECM MASS SPEC (06:4D0:00-06:55:00)

 CONTENTS: RETURN FLUX AT 398.0 KM ALTITUDE - ENUMERATED BY SOURCE

sss .  SORTED BY TYPE OF MATERIAL - %% (CONT)

VSURF‘CE' SECTION ' MASS: LUSS SPECIES RETURN FLUX CONTRIBUTIONS

NUMBER {GM/SEC) - {MOLECULES/CM*=2) :
MATERIAL = TEMP CuTGT . 0UTG2 H20 N2 co2
(DEG C) 02 €O H2 H MMHNO3
13 EARY © .348E-04 .1EE+07 0. .35E+07 .24E+07 S17E+07
BLKHED ¢ =12.140 .78E+CE " 0. 0. 0. 0.
TOTAL BLKHED <774E~04 .55E+07 0. .13E+08  .B3E+07 .59E+07
E .J27E+07 0. 0. . 0. 0.

we

Figure 8 continued

01/26/78 09.01.25. PAGE 10
CRITICAL SURFACE NO. = 1000
FIELD-GF-VIEW (SR) = .100

EARLY BuT TOTAL
DESORPTION GASSING RTNFLX
(GM/CM«#2)

(MOLECULES/CM**2)

.38E-15  .26E-15 .64E-15
.BAE+07  .16E407 .10E+08
.13E-14  .92E-15 .23E-14
.30E£408  .55E+07 .35E+08



REPORT NO, 43 ¥»% OFT=3 PREFLIGHT EVAL. === IECM MASS SPEC (06:40:00-06:55:00)

CONTENTS:  SUMMARY RETURN FLUX AT 398.0 KM ALTITUDE

«#% LISTED HY MATERIAL TYPE *%% (CONT)
SECTION SPECIES RETURN FLUX
SUMMARY - -' (MOLECULES/CM**2)
' OUTG1 OUTG2 H20 N2 co2
D2 co H2 H BMHNO 3
TEFLON B .G7E+C7 O. .22E+08  .14E+08  .1GE+08
. : L4SE1G7 0. 0. 0. 0.
NOME X S .25E+0B 0. .58E+08 = .3BE+08  .27E+08
: .13E+08 - 0, 0. 0. 0.
LRSI : ' .16E407 . 0. L36E+07  .24E+07  .17£407
: : : .7BE+05 .0. 0. 0. 0.
BLKHED .55E407 - 0. .13E408  .83E407  .59E+07
: ' .27E+07 0. 0. 0. 0.
TOTAL » .42E+08 0. .97E+08 = .63E+0B  .45E+408
' . .21E+08 0. e. 0. 0.

6S

. Figure 8 concluded

01/26/78 0S5.01.26.

PAGE

v

§
CRITICAL SURFACE NO. = 1000 .

FIELD-OF-VIEW (SR) = .1b0
EARLY ouTt TOTAL % OF
DESORPTION GASSING YOTAL
(GM/CM=2)

(MOLECULES/CM~+2)

.23E~14 .16E-14 .3%E-14
.52E+08 .87E+07 .61E+08 22.9
.B1E-14 LA42E-14 .10E-13
.16E409 .25E+408 .16E+083 60,2
.3BE~15 .26E~15 .65E-15
.B5E+07 . 16E+07 .10E+408 3.8
.13E~14 .82E-15 .23g-14
.3CE+0B ‘SSF+O7 -35€+08 13.1

T

.10E~13 = .70E-14  .17E-13

. 23E+09 .4ZE+08 -27E+08 100.0



"REPORT NO. 43 *++ OFT-3 PREFLIGHT EVAL. #»+ I1ECM MASS -SPEC (06:55:00~-07:

CONTENTS! SUMMARY

LR R 2

SECTION

LISTED BY MATERIAL TYPE

RETURN. FLUX AT - 400.0 XM ALTITUDE

*+%(CONT)

1€:00)

) SPECIES RETURN  FLUX
SUMMARY (MOLECULES/CM*%2)
: . CuTGI CUTG2 H20 N2 o2
02 co H2 H NMMHNO3
TEFLON LATEHO0T G .26E+C7 .17E4Q07 L12E+G7
.S56E+06.. 0. 0. 0. 0.
NOMEX LITESDS 0. .39E+05 .26E+CS . 16E+05
.B3E+C4 0. 0. 0. 0.
LRS1 J10E+CT . 0. .23E+07 .1SE+07 ©  .11E407
! .SCELCE 0. 0. 0. 0.
BLKHED .82E+CS 0. - 19E+07 -12E407 .B6E+06
: S40E406. 0. 0. 0. 0.
S TOTAL .30E+407 0. .68E+07 ~45E+07 .32E+07
<15E+07 0. C. 0. 0.

L
()]

01/26/78 09.01.36. PAGE 7
CRITICAL SURFACE NO. = 1000
FIELD-OF-VIEW (S5R) = .100

EARLY aQuT TOTAL % OF

DESORPTION GASSING TETAL

(Gli/CM**2)

(MOLECULES/CM»=2)

L27E-15 .19E-18 .4A6E-15
B1E4G7 11E+07 .7T2E4+07 38.1
L41E~17 .28E-17 -70E-17

.92E+05 .17E+0S -112406 .6"

.25E-15 L17E-15 .42E~-15
.54E+07 - 10E+Q7 .6SE+07 34.2

.20E~15 . 19E-15 <33g-15

.43E+07 .82E5406 © .S51E+07 27.2 -

.72E-15 .SCE-15 .12E-14

. 162408 .30E+07 .19E+08 100.0

Figure 9 Summary Predictions for OFT-3 Time Intervals Analyzed



REPORT NO. &3 ¢#s OFT-3 PREFLIGHT EVAL. *=* 1ECM MASS SPEC (07:10:G60-07:25:00)

CONTENTS:  SUMMARY

LS

LISTED BY MATERIAL TYPE

" RETURN FLUX AT 400.0 KM ALTITUDE

*4%(CONT)

SECTION SPECIES RETURN FLUX
SUMMARY (MOLECULES/CM#%2)
, 0UTG1 puUTG2 H20 N2 co2
02 ca H2 H MMHNO 3
TEFLON .32E407 0. .72E+407  .47E+C7 . .33E407
S 16E+07 0. 0. 0. 0.
NOME X .23E+07 0. , .S1E+07 . .34E+407  .24E+07
: L11E407 0. 0. 0. 0. '
LRSI .12E+06 0. _2BE+06  .17E+06  .12E+06
.56E+05 0. c. 0. 0.
BLKHED .S7E+06 0. .22E+07  .14E+07  .10E+07
: .47E+06 0. 0. 0. 0.
TOTAL .66E+07 O. ' .15E408  .96E+07  .6BE+07
.32E+07 O©. 0. 0. 0.
A'CD o)
w o
g
35
ES
® =
L
=hed
B o
Co=
E 7 Figure 9 continued

61/26/78 09.02.11. PAGE 8
CRITICAL SURFACE NO. = 1000
FIELD-OF-VIEW (SR) = -100

v

EARLY cuT TOTAL % OF

DESORPTION GASSING TOTAL

(GM/CM==2) :

(MOLECULES/CM*=2)

.76E=15 = .54E-15 -13E-14

.17E+08 .32E+07 < 20E+08 48.8

.54E~-15 .38E-15 .92E-15

.12E+408 .23E+07 .14E+08 34.8°

.27€E-16 .19E-16 .47E-16

.B0E+06 = .12E+0E .72E+06 1.8

.23E-15 .18E-15 -33E-15

.S50E+07 .97E+NH6 .60E+07 14.7 °

.16E-14 .11E-13 .27E~-14

.34E+08 .66E+07 -4HE+0B 100.0

§



 REPORT NO. 43 %+ OFT=3 PREFLIGHT EVAL. »=# 1ECM NMASS SPEC (07:25:00~07:40:00) 01/26/78 09.02.24. PAGE g

CONTENTS: SUNNARY RETURN FLUX AT 400.0 XM ALTITUDE CRITICAL SURFACE ND. = 1000 .

FIELD-DF-VIEW (SR) = .100
s4s . LISTED BY MATERIAL TYPE kx4 (CONT)
SECTION ‘ ‘ SPECIES RETURN FLUX EARLY ouT TOTAL X OF
- SUMMARY (MOLECULES/CM*2) o DESORPTION GASSING TOTAL
: : OUTG1 DUTG2 H20 N2 co2 (GM/CM*#2)
02 co H2 H MMHNO3 (MOLECULES/CM#*=2)
TEFLON L9gE+C7 0. .20E4+08 .13E+408 .S2E+07 <21E-14 .15E-14 .36E-14 o
~ ' , L42E+07 0. 0. 0. 0. .455+68  .90E+07  .55E+08 23.0
NOME X L24E+08 0. .53E408 = .34E+08  .24E+08 .56E~14  .40E~14  .95E-14
LI11E+08 0. 0. 0. 0. . 128409 . 245408 .15E+09 61.3
LRSI : L1EE+C7 0. .34E407  .22E+07  .16E+07 .36E-15  .26E-15  .62E-15
. LT4E+06 O 0. 0. 0. .80E4+0Q7 L 16E+07 .96E4+07 4.0
BLKHED o .46E+07 0. L10E4+08  .65E+07  .46E407 . .11E~14  .76E~15  .18E-14
. ‘ L22E407 0. 0. 0. o. .23E+08  .46E+07  .28E+08 11.7
TOTAL .395408 0. .86E+CB S56E+08 .40E+08 91E~-14 .6SE~14 +16E—13
: : .18E+08 0. 0. 0. 0. +20E+09 ~39E+08 .24E+09 100.0

8¢

XIITVAD M00d J0

of @9vd TVNIDIEO

Figure 9 continued



REPORT RD. 43 «*x»+ 0OFT-3 PREFLIGHT EVAL. *=x IECM MASS SPEC (07:40:00-07:55:00) 21/26/78 ©£9.03.05. PAGE g

CONTENTS:  SUMMARY RETURN FLUX AT 400.0 KM ALTITUDE CRITICAL SURFACE NO. = 1000
. FIELD-OF-VIEW {SR) = .100
#%»  LISTED BY MATERIAL TYPE *%% (CONT)
SECTIDON SPECIES RETURN  FLUX : EARLY QUT TOTAL % OF
" SUMMARY (MOLECULES/CM**2) DESORPTIDN GASSING TOTAL
s oUTGH ouTG2 H20 N2 co2 (GHM/CM*%2)
02 co H2 H MMHNO3. (MOLECULES/CM=%2)
LINER .11E+08B 0. .23E+08 .15E+08 .11E408 .24E~14 <1814 .42g-14
' .S0E+07 G. 0. 0. 0. .53E+08  .11E+08  .B4E+08 9.0
TEFLON .15E+08 0. .33E+08  .21E+08 £+08 .35E-14  .25E~14  .60E-14
.70E+07 O©. 0. 0. 0. .. .76E+08  .15E+08  .S2E+08 12.8
NOME X J70E+08: 0. .1SE+09  .10E+03  .71E+08 .16E-13 .12E-13  .2BE-13
_33E+08 0. 0. 0. 0. .36E+09  .70E+08  .43E+09 59.8
“ULRS1 .58E+07. 0. .13E+08  .B3E+07 = .SO9E+07° .136-14 .97E-15  .23E-14
.27E+07  O. 0. 0. 0. .30E+08  .58E+07  .35E+08 5.0
BLKHED .1BE+08 0. .34E+08  .22E+08  .1BE+08 .36E-14  .28E-14  .B2E-14
L JTLEHGT 0. 0. 0. 0. .BOE+08  .16E+08  .96E+08 13.5
TOTAL L12E+09 0. L26E409  L17E+09  .12E+G9 .27€~13  .20E-13  .46E-13
.55E+68 0. .z . 0. .59E+09  .12E+09 .71E+09  100.0

6S

‘Figure 9 continued



REPORT NO. 43 *x» QOFT=3 PREFLIGHT EVAL. *=x% I1ECM MASS SP?C (07:55:00-08:10:00)

CONTENTS: ~ SUMMARY RETURN FLUX AT 400.0 KM ALTITUDE

R il LISTED. BY MATERIAL TYPE **% (CONT)

SECTIGN SPECIES RETURN FLUX

01/26/78 ©09.03.18.

PAGE

SUMMARY . (MOLECULES,/CM*%2)

: OUTGH ouTG2 H20 N2 €02

02 co H2 H MMHNO 3

TEFLON : .Q0E+07 0. .18E+08 .13E+08 .BSE+07
L41E+87 0. 0. 0. 0.

NOME X ) .248+08 ¢, .S1E+08 .33E+08 .24E+(C8
+11E+08 . ©. 0. 0. 0.

LRSI : .16E+C7 0. .33E407  .22E+07 .16E+07
‘ © .72E+06. 0. 0. 0. 0.

BLKHED : .A46E+07 0. .9BE+07 .64E+07 +45E+07
, , : L21E+07 O. 0. 0. 0.

TOTAL , .39E+08 ©. .B4E+08 .55E+08 .39E+08
.18E+CE8 0. 0. 0. 0.

09

Figure 9 continued

CRITICAL SURFACE ND. = 1000
FIELD-CF-VIEW (SR) = .100
EARLY - ©BUT TOTAL % OF
DESORPTIDN GASSING TOTAL
(GR/Clis »2)

(MOLECULES/CM**2)

.205-14  .15E-14  .35g-14

.458+408  .90E+07  .S54£+08 23.0
.54E-14  .50E-14  .94E-14

L12E+C9  .24E+408 = .14E+09 61.3-
.35E-1S  .26E<15 = .B1E-15

.78E+07 .16E+07  .94E+07 4.0
.10E-14  .76E-15  .1BE-14

.23E+08  .4B6E+07  .27E+08 11.7 -
.88E~14  .65E-14  .15E-13

.1GE+09  .39E+08  .23E+09  100.0



REPORT KO. 43 *xx OFT-3 PREFLIGHT EVAL. »*¢* 1ECM MASS SPEC (11:30:00-11:40200)

CCONTENTS: SUNMMARY

#+x  LISTED BY MATERIAL TYPE

RETURN FLUX AT 400.0 KM ALTITUDE

t**(CONT)

SPECIES RETURN  FLUX

SECTION
SUMMARY (MOLECULES/CM#*2) -
OuTG1 ouTG2 H20 N2 co2
02 co H2 © H  MMHNO3
TEFLON .90E+07 0. .1BE+08 = .10E+08  .73E+07
L34E+07 0. 0. 0. 0.
NOME X .24E+08 0. .42E408  .27E+08  .19E+408
.90E+07 0. 0. . 0.
LRSI .16E+07 O. .27E407  .1BE+07  .13E+07
o .S9E+06 O. 0. 0. 0.
BLKHED .45E+07 0. .BOE+07  .52E+07  .37E+07
.17E407 O. 0. o. 0.
TOTAL .39E+08 0. .69E+08 = .45E+08  .32E+08
.15E+08  O. 0. 0. 0.

19

Sq’é? V 17€, ERJ()
Ovg WM& ,};%) -

Figure 9 continued

01/256/78 ©9.03.31.

PAGE

g

CRITICAL SURFACE- NO. = 1000

FIELD-OF-VIEW (SR) = .100
EARLY ouT TOTAL X OF
DESORPTION GASSING TOTAL
(GM/CM#*«2)

(MDLECULES/CM*%2)

.17E~14  _15E-14  .31E-14

.37E4+08 .90E+07  .46E+08 23.0
.A4E-14 . _40E-14  .B4E-14

.98E+08  .24E+08  .12E+09 61.3
.29€~-15  .26E~-15  .55€-15

.64E+07  .16E+07  .79E+07 4.0
.84E-15  .76E~15  .16E-14

.19E4+08  .4SE+07 -23E+08 11.7
+72E-14  .65E-14  .14E~13

. 16E409 +«39E+08 .20E409 100.0



" REPORT NO. 43 sss OFT-3 PREFLIGHT GVAL. «x» IECM MASS SPEC (11:40:00-11:40:01) ~ 01/26/78 039.03.44. PAGE 11

CONTENTS: SUMMARY RETURN FLUX AT ~ 400.0 KM ALTITUDE : : CRITICAL SURFACE NO. = 1000
‘ c , FIELD-OF-VIEW (SR) = .100

sss  LISTED BY MATERIAL TYPE * % CONT)

o))
[ 3]

SECTION SPECIES RETURN FLUX EARLY out TOTAL % OF
SUMMARY e (MOLECULES/CM%*2)  DESORPTION GASSING TOTAL
oUTGY oUTG2  H20 N2 co2 (GM/CM*%2)
02 cOo . H2 H MMHNO3 (MOLECULES/CM'*2)
«TEFLON v . i ’ .90E+07 0. .16E+08 .10E+08 .72E+07 .16E-14 .15E~14 3114
R , .34E+07 0. 0. 0. 0. .36E+08  .90E+07  .45E+08  23.0
'NOMEX : .24E+08 O. .42E+08  .27E+08  .19E+08 .44E-14  .40E-14  .B4E-14
' © .90£407 0. 0. 0. 0. L97E+08  .24E+08 .126+09  61.3
LRSI ; ' .16E+07 O. .27E+07  .18E407  .13E+07 .29E-15  .26E-15  .S5E-15
, ‘ . .58E+06 O. 0. 0. °. _63E+07  .16E+07  .79E+07 4.0
. BLKHED ‘ , .45E407 O, L79E+07  .52E+07  .37E+07 . _B4E-15 .76E-15  .16E-14
S _ 17407 ©. 0. 0. 0. .1BE+0B  .45E+07  .23E+08  11.7
. TOTAL v : ' .39E+08 0. .6BE+08 .44E+08  .31E+08 .72E-14  .65E-14  .14E-13
. ' .15E408 0. 0. 0. 0. .16E+09  .39E+08 - .20E+03  100.0
(@)
2%
28
2B
D
)

Figure 9 continued



REPORT NO. 41 *%» OFT-3 PREFLIGHT EVAL. =&+ IECM MASS SPEC (11:40:00-~11:40:01) ' 01/26/78 09.03.44. PAGE 8

CONTENTS: ~RETURN FLUX AT - 400-.0 KM ALTITUDE - ENUMERATED BY SOURCE . . CRITICAL SURFACE NOD. = 1000
: ‘ . FIELD-OF-VIEW (S5R) = - 100

#%% . HIGHEST TO LOWEST CONTRIBUTOR =*%

C ENG/VENT TYPE LOCATION SPECIES RETURN FLUX CONTRIBUTION TOTAL X OF PLACE
NUMBER g (MOLECULES/CM=*%2) j RTN FLX TOTAL
‘ . T QUTGY QuUTG2 H20 N2 co2 (GM/Chix=2/SEC)
02 .Co H2 | H . MMHNO3 - (MOLECULES/CM**2/SEC)
7345 "RCS ) ARU +Z 0. 0. .23E+16 .27E+16 .38E+15 .2BE-06 -
: -S3E+132 .12E416 L12E416 +11E+15 -BBE+13 .79E+16 93.98765 1

7246 -'RCS ALD -Z 0. 0. ) .53E+12 . .64E+12 .BLE+11 .B6E-10

: «12E+10 c27E412 L2G5E+12 .27+ 11 L21E+410 -1BE+13 .0235 2
TOTAL . " 0. c. .23E+186 -27E+16 . 36E+415 © .2BE-06

-53E+13 .12E+16 S12E+16 .11E+15 .BBE+13 .79E+16 100.00

€9 -

Figure 9 continued




- REPORT ‘NO. 43 #+s OFT-3 PREFLIGHT EVAL. *»* 1ECM MASS SPEC (11:40:56~11:41:51.72)

CONTENTS: = SUWMARY

sty

SECTION

RETURN FLUX AT 40C.0 KM ALTITUDE

"LISTED BY MATERIAL TYPE

sx%(CONT)

SPECIES RETURN - FLUX

SUMMARY (MOLECULES/Ch*+2)

. ’ ) QUTGH CUTG2 H20 N2 ca2

©- 02 Cco H2 H MMHNO 3

TEFLCON. -80E+07 0. .16E+08 .10E+08 .72E+07
. ) .34E407 O©. 0. 0. 0.

NOME X .24E+08 ©C. .42E408 .27E408 .18E+08
o .82E+07 - 0. c. . 0. 0.

LRSI .16E+07 0. <27E+07 -18E+07 < 13E+07
-58E+06 0. Q. : 0. 0.

BLKHED .45E+07 0. .79E+07 .52E+07 .37E+07
: +17E+07 . ©O. 0. C. 0.

‘TOTAL .39E+08 0. .6BE+08 -44E+08 .31E+08
- «15E+08 0. 0. 0. 0.

[
-

Figure 9 continued

01/26/78 09.04.00. PAGE 10
CRITICAL SURFACE NO. = 1000
FIELD-OF-VIEW (SR) = .100

EARLY out TOTAL X OF

DESORPTION GASSING TOTAL
(GM/CHM==2) .
(MOLECULES/CM*2)

.162-14  .15E-14 .31E-14
.36E+08  .90E+07  .45E+08  23.0
L84E-14 .40E-14 .B4E-14
.97E+08  .24E+08  .12E+09  61.3°
.29E-15  .26E-15  .55g-15
.63E+07  .16E+07  .79E+07 4.0
.83E-15 .76€-15 .16E—-14
.18E+408  .45E+07  .23E+08 1.7 °
.726-14  .658-14  _14£-13
.16E409  .395+53  .20E+09  100.0



REPORT HO. 41‘itt OFT-3 PREFLIGHT: EVAL. #&» IECM MASS SPEC (11:41:51.72-11:41:51.76) 01/26/78 09.04.14, PAGE 8

CONTENTS: RETURN FLUX AT 400.0 KM ALTITUDE - ENUMERATED BY SOURCE CRITICAL SURFACE NOD. = 1000
N FIELD-OF-VIEW (SR) = .100
*¢s  HIGHEST TO LOWEST CONTRIBUTOR = s#*
ENG/VENT  TYPE LOCATION SPECIES RETURN FLUX CONTRIBUTION TOTAL , % OF  PLACE
NUMBER (MOLECULES/CM==2) “RIN FLX TOTAL
OUTG1 ouUTE2 H20 N2 co2 (GM/CM=*2/5EC)
62 co - H2 H  MMHNO3 (MOLECULES/CM* *2/SEC)
7245 RCS. ALU +2 0. 0. .16E+18 = .1SE+18  .25E+17 .20E-04
.37E+15  .83E+17  .B7E+17  .B1E+16  .B2E+15 .56E+18 49.6058 1
7345 RCS ARU +2 0. 0. .16E+18  .19E+18  .25E+17 .20E-04
.37E+15  .B3E+17  .B7E+17  .B1E+16  .B2E+15 .SEE+18 43.6058 2
7116 RCS FLD -2 0. 0. J43E+15  .52E+15  .GBE+14 .53E-07
‘ J10E+13  .22E+15 = .232+15  .22E+14  .17E+13 L15E+16 .1333 3
7126 RCS FLD -2 0. 0. .43E+15  .52E+15  .GBE+14 .53E-07 |
L10E+13  .22E+15  .23E+15  .22E+14  .17E413 L15E+16 L1333 4
‘o TOTAL 0. 0. ‘ .32E+18  .39E+18  .S51E+17 .40E-04
< J75E+15  .17E+18  .1BE+18  .16E+17  .13E+16 S11E+19 100.00

Figure 9 continued



" REPORT NO. 43 %+ OFT-3 PREFLIGHT EVAL. »»+ IECM MASS SPEC (11:41:51.72-11:41:51.76)  _

CONTENTS: SUMMARY = RETURN FLUX AT 400.0 KM ALTITUDE

L dd LISTED BY MATERIAL TYPE =% (CONT)
SECTION v SPECIES RETURN FLUX
SUMMARY . ) (MOLECULES/CM=*+2)
: OuUTGH ouT:2 H20 N2 co2
02 co H2 H MMHNC 3
TEFLON . .64E+0S O .11E+10 . 7T2E409 +S1E+089
; : «24E+08 0, 0. o. Q.
NOME X CL17E+10 0. .30E+10 .19E+10 «14E+10
.63E+09 0. 0. 0. 0.
LRSI <11E409 0, .18E409 .13E+409 .85E+08
.41E+08 0. 0. . 0.
BLKHED : .32+09 0. .56E+409 .37e+409 . 26E+09
.12E+08 O 0. 0. 0.
TOTAL S . .28E+10 0. -4BE+10 -31E+10 <22E410
' +10E+10 0. 0. . 0.

d 30
qﬁifﬁb Y“JC)
éfﬁigyaa_’ﬁaﬁﬂfnin)

Figure 9 continued

01/26/78 08.04.15. PAGE

CRITICAL SURFACE NO. = 1000
FIELD-OF-VIEW (SR) = -100
EARLY ouT TOTAL X OF
DESORPTION GASSING TOTAL
{GM/CM=*%2)

(MOLECULES/CM=*2)

c12E-12 J11E-12 «22€-12

.26E+10 .64E+08 +32E+10 23.0
«31E-12 .2BE~12 .59E-12
-69E+10  .17E+10  .BGE+10 61.3"
.20E-13 .18E-13 .39E~-13

.45E+09 -11E+09 .S6E+09 4.0
-S9E-12 .54E-13 -11E-12

.13E+10 .32E+09 .16€+10 11.7 -
.S1E~-12 .46E-12 .97E-12

«H1E+11 .28E+10 <14E+11 100.0



REPORT NO. 41 se+ OFT-3 PREFLIGHT EVAL. *x* IECM MASS SPEC (11:43:00.00-11:43:01.12)

01/26/78 09.04.27. PAGE 7

CONTENTS: RETURN FLUX AT  400.0 KM ALTITUBE - ENUMERATED BY SOURCE CRITICAL SURFACE NO. = 10600
: FIELD-OF-VIEW (SR) = .100
s#s  HIGHEST TO LOWEST CONTRIBUTOR =*x»
ENG/VENT ~ TYPE LOCATION SPECIES RETURN FLUX CONTRISUTION TOTAL % OF PLACE
NUMBER : (MOLECULES/CM**2) RTN FLX TOTAL
ouTG1 oUTG2 . H20 N2 co2 (GM/CM*%2 /SEC)
02 co - H2 H MMHNO3 (MOLECULES/CM=*2/SEC)
7245 'RCS ALY +Z 0. 0. .23E+16  .27E+16  .3BE+15 .28E~06
L .53E+13 . .12E+16 J12E+16  .11E+15  .BBE+13 .T9E+16 49.6058 1
L - N N ¢
7345 RCS ARU" +2 0. 0. .23E+16  .27E+16  .36E+15 . 28E-06
.B53E+13  .12E+16  .12E+16 . .11E+15  .BBE+13 .79E+16 49.6058 2
TOTAL 0. 0. .45E+16 .55E+16 .72E4+15 .S7TE-06
e \11E+14  .24E+16  .25E+16 .23E+15  .18E+14 C16E+17 100.00

ST HOVd TYNIDIHO
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Figure 9 continued
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Figure 9 continued

-39E+408

" REPORT NO. 43 #e+ OFT-3 PREFLIGHT EVAL. #%+ IECW MASS SPEC (11:43:00.00-11:43:01.12) 01/26/78 09.04.29. PAGE 10
CONTENTS:  SUMMARY RETURN - FLUX AT 400.0 KM ALTITUDE CRITICAL SURFACE NO. = 1000
FIELD~-OF-VIEW (S5R) = .100
kne LISTED BY MATERIAL TYPE *#*%{ CONT)
SECTION SPECIES RETURN FLUX - EARLY ouT: TOTAL % OF
- SUMMARY (MOLECULES/CM=%%2) DESORPTION GAS$ING TOTAL
OUTGH ouTG2 H20 N2 co2 (GM/CM=*=%2)
02 co H2 H NMHNQ3 (MOLECULES/CM**2)

TEFLON .8CE+07 0. ~16E+08 -10E+08 «T2E+DT .1B6E-14 .15E-14 -31E-14
.33E+07 O. 0. 0. 0. .36E+08 .80E+07 -45E+08 23.0

NOMEX .24E408:. 0. .42E408 .27E408 .19E+038 .44E-14 - .40E-14 -83E-14
.B3E4+07 0. 0. - 0. 0. - .97E+08 .24E+08 - 1284089 61.3

LRSI <16E+07 0. .27E+0Q7 .18E+07 -13E407 . .29E-15 .28E-15 | .54E-15
_ .5BE+06 0. c. 0. 0. .B3E+07 - 16E+Q7 -79E+07 4.0

BLKHED .45E+07 . 0. + 79E407 .52E407 -37E+07 .83E-15 .76E-15 -16E-14
: 178407 O. 0. 0. 0. - 18E+08 -45E+07 +23E+08 11.7

TOTAL 32408 0. .68E+08 -44E+08 .31E+08 -71E-14 -65E-14 ~14E-13

. -15E408 0. 0. .20E+08

100.0



REPORT NO, 43 #s» OFT-3 PREFLIGHT EVEL.‘**i 1ECM MASS SPEC (35:50:00-36:00:00) 01/26/78 05.04.51. PAGE 9

CONTENTS: SUMMARY RETURN FLUX AT - 400.0 KM ALTITUDE CRITICAL SURFACE NO. = 1000
, : : FIELD-DF-VIEW (SR) = .100
#x#%  LISTED BY MATERIAL TYPE *%x (CONT)
SECTION SPECIES RETURN FLUX EARLY ouT TOTAL % OF
" SUMMARY (MOLECULES/CM*%2) DESORPTICON GASSING TOTAL
QuUTGH ouUTG2 H20 N2 co2 (GM/Crx*2)
02 co H2 H MMHND 3 (MOLECULES/CM*=%2)
l TEFLON .BQE+07 .- 0 .41E+07 L2TE+07 J19E+07 .43E-15 .15E-14 .19E~14
.BBE+CB  C 0. 0. 0. .8554+07 .B9E+07 .1BE+08 23.0
NOME X L24E+08 0. .11E408  .71E+07 .50E407 1iE-T4 .35E-14 .51E~14 .
i L23E+07 0. 0. . 0. 0. ’ .25E+08 .24E+08 .43E+08 61.3°
LRSI .18E+07 0. .71E406 . .46E+086 .33E+06 .756-18  .26E~-1S .33E~-15
158406 0. 0. - 0. 0. -17E407 . 1BE+07 .32E+07 4.0
BLKHED L45E+07 0. L21E+07  .13E+07 .96E+06 .22E-15 .75E-15 .97E-15
‘w44E+06 " 0. 0. 0. 0. .4BE+07  .45E+07 .93E407 1.7 7
E TOTAL .39E+08 0. .18E+08 A2E+08 .B2E+07 L193~14 .64E~14 .B3E-14
' .38E+07 0. 0. 0. 0. .41E+08 - .39E+08 .80E+08  100.0

69
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Figure 9 continued




REPCRT NO. 43 #+*x QFT~3 PREFLIGHT EVAL. *»* IECM MASS. SPEC (48:00:00-48:10:00)

| CONTENTS:  SUMMARY

~J
o

LISTED BY MATERIAL TYPE

RETURN FLUX AT 400.0 KM ALTITUDE

C*xx(CONT)

SPECIES RETURN FLUX

SECTION
SUMMARY (MOLECULES/CM=%2)

QuUTGH QUTG2 H20 N2 co2

02 ca” H2 H MMHND 3

LINER 11E+CE 0. .24E+07 .16E+07 J11E+07
.53E+C6 0. 0. 0. 0.

TEFLON .15E+08 0. .35E+07 L23E+07 .18E+07
.7SE+06 . 0. 0. 0. 0.

"NOME X .70E+08 0. .16E+08 .11E+08 .75E+07
.35E4+07 O, 0. . 0.

LRSI .E8E+07 0. “13E+07 .8BE+06 .62E+06
.29E+06 0. 0. 0. 0.

BLKHED - J16E+58 0O .37E+07 .24E+07 C17E+07
.7SE+0G6 0. 0. 0. 0.

TOTAL .12E+09 0. .27E+408 .18E+08 .13E+08
: o .58E407 . 0. 0. 0. 0.

Figure 9 continued

01/26/78

09.05.05.

PAGE

9

CRITICAL SURFACE NO. = 1000

FIELD-OF-VIEW (SR) = -100
EARLY ouT TOTAL X OF
DESORPTION GASSING TOTAL
(GNM/CM=*=2)

(MOLECULES/CH=*%2)

.26E-15 .18E-14 .20E-14
.S7E+07 .11E+08 .16E+08 9.0
.37E~15 .25E+14 .2BE-14
<B1E+Q7 .15E+08 .23E+08 12.8
J17E-14 . 12E-13 .13E-13
.38E+08 .70E+08 -.11E+09 59.7
.14E-15 .9B6E-15 .11E-14
J31E+07 .5BE+07 .89E+07 5.0
.33E-15 .26E-14 .30E-14
.B5E+07 .16E+08 .24E+408 13.4
.2GE-14 -19E~-13 .22E-13
.63E+08 .12E+09 .1BE+09 100.0



REFCRT KO, 43 #w%*x OFT~3 PREFLIGHT EVAL. =+ 1ECM MASS SPEC (59:40:b0-59:50:00)

’éDNYEHTS: SUMMARY RETURN FLUX: AT

400.0 ‘KM ALTITUDE

s#%  LISTED BY MATERIAL TYPE

*%%(CONT)

SPECIES RETURN FLUX

SECTION
SUMMARY (MOLECULES/CM*%2) ,
OUTG1 QUTG2 H20 N2 co2
: 02 co H2 H WMMHNO 3
TEFLON ~ .32E407 O. .39E+0C6  .25E+06  .1BE+06
.84E405 0. 0. 0. c.
NOMEX .23E+07 0. .2BE+06 ~ .1BE+06  .13E+06
: .60E+05 0. 0. : 0. 0.
LRSI “J11E406 0. .14E+05  .92E+04  .B5E+04
: .30E+04 0. 0. 0. 0.
BLKHED .96E+06 0. .12E+06  .76E+05  .54E+405
.25E405 0. 0. 0. 0.
TOTAL .65E+07 0. .80E+06  .52E+06  .37E+06
S 0. 0. 0. 0.

.17E+06

- Figure 9 continued

01/26/78 08.05.20. PAGE 8
CRITICAL SURFACE ND. = 1000
FIELD-OF-VIEW (SR) = .100

EARLY ouT TOTAL % OF

DESORPTIDON GASSING TOTAL

(GM/CHMi**2)

{IAOLECULES/CM*%2)

L41E-16 .53E-15 .E7E-15

.Q1E+06 .32E+07 .41E+07 48.8
.28E-16 L3BE-15. .41E-15

.65E+08 .23E+07 .29E+07 34.8

<15E~17 .18E-16 .20E-16

.33E+05 .11E+06 <15E+06" 1.8

.12E-16 .16E~15 .17E-15

.27E+06 .S6E+08 .12E+07 14.7
.B4E~16 .11E-14 .12E-14

.19E+07 -65E+07 .B4E+07  100.0




REPORT ND. 43 ss+ OFT-3 PREFLIGHT EVAL. *=* TECM MASS SPEC (105:40:00-105:50:00)" 01/256/78 08.56.19. PAGE 8

CONTENTS: SUMMARY  RETURN FLUX AT 400.0 KM ALTITUSE CRITICAL SURFACE NO. = 1000
: , FIELD-OF-VIEW (SR) = .100

sss  LISTED BY MATERIAL TYPE %+ (CONT)

SECTION SPECIES RETURN FLUX ‘ EARLY guT TOTAL % OF
" SUMMARY : (MOLECULES/CM**2) , DESDRPTION GASSING TOTAL
QUTGH oUTG2 H20 N2 co2 (GM/CM=*2)
02 co H2 , H MMHNO 3 (MOLECULES/CM=+2)

" TEFLON , , L11E+07 O L11E+05  .70E+04  .S0E+04 .11E=17  .198-15  .19E-15
L23E404 . 0. 0. . 0. 0. .25E+05 . 11E+G7 - .11E+407 38.1

NOMEX ©J17E+05 0. .1BE+03  [11E+03  .75E+02 ' .17E-19  .28E-17 . .2B8E-17
SR L35E402 0. 0. 0. 0. .3BE403  .17E405  .17E+05 .6

LRS! 10E+G7 0. .97E+04  .B3E+04  .4SC+G4 L10E=17  .17E=-15  .17E-15
21E+04. 0. 0. ' 0. 0. L23E+05  .10E+07 = .10E+07 34.2

BLKHED ‘ : .80E+C6 0. .77E+04  .50E+04  .36E+04 ) .B1E~18  .12E-15  .13E-1S
: 178404 . 0. 0. 0. 0. .18E+0S  .BOE+06  .B2E+06 27.2

TOTAL : ; L28E407 0. .2BE+05 .18E+05  .13E+05 .30E-17  .43E-15  .49E-15
3 .B1E+04 . 0. 0. . CoD. .665+05  .28E+07  .30E+07  100.0

Figure 9 continued



|

‘REPORT NO. 43 s#+% GFT-3 PREFLIGHT EVAL. ##% LECM MASS SPEC (162:29:00-162:29:05)

CONTENTS:  SUMMARY

~i
[#%]

RETURN FLUX AT 400.0 KM

*s3% LISTED BY MATERIAL TYPE

ALTITUDE

%% (CONT)

SECTION SPECIES RETURN FLUX
SUMMARY {MOLECULES/CM*%2)
ouTGY ouUTG2 H20 N2 co2
02 co " H2 H MIHNG 3
" TEFLON .BBE+07 0. .36E+04  .23E+04  .17E+04
; .77E+03 ‘0. 0. 0. 0.
NOME X .23E+08 0. .86E+04 .62E+04 .44E+04
L21E+04. 0. 0. 0. 0.
LRSI .15E+07 0, .B2E+03 = .41E+D3 ~ .29E+03
.13E+03 0. 0. 0. 0.
i BLKHED - .44E+07 O, .18E+04 .12E404  .84E+03"
: ' .39E403 0. 0. . 0. 0.
TOTAL .38E+08 0. .1B6E+05 = .10E+05  .72E+04
, .34E+04  O0.. 0. 0. 0.
-]
2%
R =t
2%
Bz
o
S
‘ g Figure 9 continued

01/26/78 09.56.33. PAGE

CRITICAL SURFACE NO. = 1000
FIELD~OF-VIEW (SR) = .100
EARLY ouT TOTAL % OF
DESJRPTION GASSING TOTAL
(GWM/CM=**2)

(MOLECULES/CM=+2)

.38E~-18 .142-14 <14E-14

. B4E-+04 -B8E+07 .86E+07 23.0
~10E-17 .38E-14 .3BE-14

.22E+05 .23E+08 .23E+08 51.4
.B5E—-19 .25E~15 .25e-15

. 15E+04 .15E+07 -15E+07 4.0
.19E-18 .73E~15 .73E-15

.428+04 .44E407 .44E+07 11.7
+16E=-17 .62E-14 .62E-14

.36E+05 .38E+08 -38E+08

100.0



REPORT ND. 41 sss OFT-3 PREFLIGHT EVAL. #%+ IECM MASS SPEC {162:22:00-162:238:05)

CONTENTS®

RETURN: FLUX AT 400.0 KM ALTITUDE ~ ENUMERATED BY SOURCE

01/26/78 09.56.33. PAGE 8
CRITICAL SURFACE NO. 1000
FIELD-CF-VIEW (SR) = .100
s HIGHEST TO LOWEST CONTRIBUTOR =%
ENG/VENT  TYPE LOCAT 10N SPECIES RETURN FLUX CONTRIBUTION TOTAL € OF  PLACE
- NUMBER (MOLECULES/CM*%2) . RTN FLX TOTAL
QUTGH OUTG2 H20 N2 cD2 (GM/CM*=2/5EC)
c2 co H2 H MMHND3 (MCLECULES/CNM*x%2/5EC)

9000 oMS ARA +X 0. 0. .2SE+15  .318+15 .40E+14 .32E-07

o : .59E+12  .13E+15  .14E+15  .13E+14  .QOE+12 _BOE+15 100.0600 1
TOTAL - 0. 0. .25E+15  .31E+15  .40E+14 .32E-07

.SSE+12  .13E+15  .14E+315  .13E414  .Q0F+12 .BSE+15 103.00

L
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Figure 9 continued



4.0 RECOMMENDATIONS

The following items are recommendations that are considered
desirable in further development of mission analysis capability for
for the SPACE program. Some of these recommendations pertain spec-—
ifically to the continued Je¢--elimeont of a mission profile model
while others are model improvements in resolution and output format.
The recommendations are listed approximately in order of importance

or desirability.

a) Surface-~to-surface deposition routines that utilize
surface to surface viewfactors to determine incident flux, conden-
sation coefficients and resulting deposition are desirable. Prev-
iously, model development has been oriented towards calculating
those parameters related to contamination contrdl criteria in the
form of return flux and molecular number column densities. = However,
mission analysis will require surface to surface deposition for
payloads while in the bay, during deployment and rendezvous situa-

tions.

b) Additional lines~of-sight (total of 8) at 82.5° off
of the Z axis should be input to improve the resclution and ability
of moving lines—of-sight for column densities and return flux cal-
culations. Viewfactor sets between all sources and the points
along these lines-of-sight would be calculated and included as per-

manent files in the SPACE program,

¢) For all lines-of-sight it would be desirable to in-
clude more points for density calculations near‘thekvehicle. Cug-
rently the spacing is 5 meters and should be reduced to 1 or 2.5
meter spacing. This will allow & high«r degree of ~accuracy and re-
solution for flight ahalysis parameters in the form of column den-

sities and return flux.

S ORIGINAL PAGL
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d) The return flux condensation coefficients should be
updated over the current scheme in the SPACE program. Currently,
arbitrary values are input. Because of the large range of temper-
ature variations that will exist for all Shuttle Orbiter flights
and payload combinations, a systemmatic approach should be develop-~
ed.  Even though the contaminant molecules may be returned to
Orbiter/Payload surfaces at velocities greater than thermal veloci-
ties there still should exist a source/collector temperature rela-—
tion in determining condensation coefficients. It is recommended a

source Tcollector should be developed for return flux sources
Constant

and surfaces dimpinged upon. The main assumption here is that re-
turn f£lux molecules have the same surface accommodation coefficient
as molecules at thermal velocities with no interactions with the
ambient,

e) The SPACE model should have incorporated into it a
geometry of the elevon in an up position, that can be called as
input for mission analysis. This will become important for mission
analysis where column densities and return flux of the evaquator

and engines must be reduced,

" £) The Induced Environment Contamination Monitor (1ECM)
should be input to the model along with a proposed noble gas purge
system thaﬁ will be used to monitor return flux at the mass spectro-
meter on the TECM. This analysis will be'used to confirm and/of

update the model routines.

g) The resolution of Orbiter surfaces should_be'inf
creased for situations where sensors viewing the orbiter may see
“only a portion of a”lérge surface node in tﬁe mbdel; The areas of
concern are the radiator surfaces, payload bay liner surfaces and
wing surfaces. Viewfactors for these new surfaces would beicalcu—

lated for all 25 proposed lines—of—sight and input to' the SPACE
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program as permanent change or am optional file to be used only

when a higher degree of resolution is required.

h) Mission profile development should be continued in
light of the OFT 3 simulation performed during the present study
effort. A review should be =ade «f major contamination events for
the initial Shuttle Orbiter flights and the types of payloads so
that appropriate parameters can be calculated with sufficient time
resolution to meet mission support requirements. Specific pre-
flight, real time and postflight contamination analysis should be

established to support the mission profile modeling direction.

i) = The capability to 3 dimensional plot density and flux
values around the Shuttle Orbiter would be desirable. This could
be accomplished by utiliiing a display computer program that is cur-
rently available at JSC. This would allow visual inspection and
interpretation of literally thousands of calculations. Trends and
effects could be more easily recognized with the use of this plot

capability.

3).  Since the SPACE model is becoming more complex as re-
quirements are placed upon it and capability is increased, an effort
to streamline or reduce run time should be initiated and continued
during development and implementation of changes and application to

unique problem areas.
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APPENDIX A
THERMAL MAPPER CONVERSION PROGRAM
1. NODE, MAPPER

The node mapper portion vi the program is contained in
unit 14. Figure A-1 shows the data contained in this unit. The
first column designates the contamination node number, the second
column the percentage of the node that is represented by a thermal
node, the third column designates the thermal model used for cor-
relation and finally, the fourth column designates the node in
the thermal program that was used. ' J refers to the JSC mid
fuselage thermal model, RA refers to the Rockwell aft section

model and RF to the Rockwell forward section model.
2. CONVERSION PROGRAM

Figure A-2 is a listing of the actual conversion program

that utilizes the unit 14 input and SINDA tape input.



(i A
e e e B P eV 2 U et W iy S 1 NS 1' Y A e o
52 250 o 2327 97 .78 RA 6019
1 22 J 2579 g4 50 J 23717 100 1.00 1001
1 022 J 2589 54 '« 50 J 2387 102 100 J 1001
1 28 U 2659 56 “.50 . Jd 2357 104 66  RA 751
- I 0977 2669 S EE TTTTIS0TTY 2367 77T U104 T e 34 TRA 753
: 1 W19 4 2809 60 .32 RA . lgoo0l 110 LN 1002
; 2 W22 2559 €0 . ,18 RA loo02 110 255 U 1003
; ) T 2277 2569 60 T L18TTRAT 10003 L1266 TTRA 755
i 2 .28 1 J 2639 60 432 KA 14004 112 016 RA 757
; 2 228 J 2649 €2 . - 32 RA 10001 112 18 RA 759
A ST Bt e 2539 T ER T 18 TTTRATTTLO002 T 0 T LS T 1.00 T d TTTTTLO00L -
; 3 W22 4 2549 62 “.18  RA 10003 117 ¢35 U 1602
i 3 028 .y 2619 62 18 - RA 10004 117 2065 U 1003 ‘
; 3 1287770 26297 64 T L I8TTTTRA L0005 Y T8 G100 T 002 T T T o e
: 4 22 J 2519 &4 .18 RA 10006 118 W90 J 1003
4 2220 J 2529 &4 .18  RA 10007 119 1,00 RaA 759
: S .28y 2599 T EGTTTT 18 TTTRATTTILO008 T T T2 T 35T TN 002
; 4 «28 U 2609 €4 09 RA . 10009 121 65  J 1003
) 22 Y 8§79 €4 210 RA 10010 106 1,00 RA 961
T 5 w227y 589 T GG Y09 T RATT 1001 10777 Z18TTURA 963"
5 28 . J 659 €6 43  RA 10018 107 W4T RA 965
5 09 J 669 . 66 57 RA- 10019 107 15 RA 967
3 w5 J19 g 809 6T e35 TTRATTTLI0018 T IOT T .23 T RE 969
R RS- F-EN 559 &7 <65 RA 10019 122 100 4 1002
£ 6 22 d 569 &8 +75 RA 10018 122 W90 J 1003
S g 128 Y 3G g 2B~ RA ~10019 1300 U007 Jool
=6 28 U 649 70 34 RA 10017 132 1.00  J 3001
L | «22 J 539 70 <33 RA 10019 134 « 66 RA 752
R 22 T 549 T T 32 TURAT Y0018 T 70134 T L 34 TRA 754
2T .88y 619 72 «45  RA 10017 140 45 . J 3002
o 7 w28 U 629 72 .55 RA - 10019 140 1N 3603
=T 8 W22y 519 TE TG00 TTRA L0019 T T4 T T L B6TTTRA 756
ok 8 22 J 529 76 «6T RA 10017 142 .16 RA 758
w g g .28 J 599 76 .33 Ra 10019 142 18 RA 760
Hog 2B 609" g e 22 TTRAT T IO0L T T TTTTUO14S T UL 00 T 3001
= 11 25 0 J 919 77 .78 - RA 10019 147 35 U 3002
g1 25 - J 929 g0 »32 RA 6001 147 265 U 3003
Tl L2577y 2919 RO ™18 RA T 0027 TTTTTTTTUL4A8 TTTTU,10 T 3002
11 25 . J 2929 80 .18 ° RA 6003 148 W90 - J 3003
13 55 AN 439 a0 <32 RA 6004 149 1,00 RA 760
13 217 77 B St - - S V. Cana = Sl 211 1+5 SR §-3 R LSy 3002
13 205 J 459 82 .18 RA 6002 151 65 J 3003 g
13 L4 Y 469 a2 .18 - RA 6003 137 15 RA 964 a4
- TIZ TG & T T g g e e g g T g R AT T 6004 TAIT T LT UUURATT 966 B!
13 .17 489 B4 .18 RA 6005 137 415  RA 968 ﬁé =
13 W14 U 499 84 .18 RA 6006 137 .23 RA 570 >
TTI3TTTT 08 TG Qe T g T g 1B U TRA T TTU6007 T U182 T G107 TTTT3002 *‘“'*“’“*"w‘r-
20 Ye00 0 J 317 g4 .18 KA 6008 152 90 U 3003 Ly
22 1400 U 357 E4 .09 RA 6009 450 1,00 RA 771 C
TEATTT L L00 YT T IRy e g T (10 T RATTTT 6010 7451 U H,00 0 RA 771 o)
26 1,00 U 367 84 «09  RA 6011 452 1.00 RA 771 E =
30 100 J 2357 g6 .43  RA 6018 483 1.00 RA 771 -
324 1 00 e 3 »2317 R R IR 86 .57 .—v.»‘ - a . 6019 - = 454 1.00 RA g 771 et SELEE S —m i T
34 1,00 J - 2327 87 .35  RA 6018 455 e 00 RA - 773
36 1,00 U 2367 87 .65  RA 6019 456 1,00 RA 773
g g g g g e B8 e TE T RA 6018 CRST  Re00 RA e QPR e e
40 50 347 88 +25 RA €019 458 1,00 RA 773
42 50 7 317 30 o34 RA 6017 459 100 RA 773
TR TG B0 36T GO T TR33 U RA T G019 T T 4607 Y00 UURATTTTT T2 -
44 .50 J 377 50 «32  RA €018 461  1.00 RA 7re
44 W50 387 G2 45  RA 6017 462 1,00 RA 772
46 PE- 1 By B ¥ SR G2 T SS TTURATTTT 8019 T 463 R O0TTTRATTTTTTRYR T ai
46 50 367 94 1,00 RA 6019 b4 3«00  RA 772
50 50 J 2337 96 .67 RA 6017 465  }Y.00 RA 774




A

I Sea

' L.wmw_..»«,y\mw“” R TI: SRR skt ot s ; “MW ng- l‘wrm_,a.mw&a.
T a8 T W00 *“m*“”"*“"na‘ “‘383-“‘-?‘.50 TIRA TS0 T T 92 T 80 TUURF 24
468 1,00, RA 174 383. i 415 RA 780 174 .08 . RF 31 L
469 100 PA. 174 383 +25 QA 792 174 «20  RF 32
301 67 Y 131 383 10 RA 786 174 »13  RF 33
301 33 141 384 . 45 RA 783 174 13 RF 34
305 127777 141777 38477 TTV20TTTRATTTTTTITOR TG g1 TTRF 38
305 22 J 151 . 384 .12 - RA 787 174 s13 0 RF 39
308 W21 0y 161 384 213 RA 785 174 220  RF 40
305 W 217U YTV 700777 384 T g0 T TRATTTTTTIAL T T TS T3 TTRE 35 -
305 2% J 181 385 7 445  RA 782 175 .08 RF 36
306 1074 141 385 «20 RA 792 175 sl RF 20
306 22770 TS T T 385 TN T 12 T TTRATTTTTITYB0 T YT 118 TG 15T RF 21
306 23 Y 161 38s W13 RA 784 175 16  RF 22
306 W23 171 385 .10 RA 780 175 «15  RF 23
208 SEeY 18] U - 3ge 33 RACCC 78] gyt 3 e R —— g7 o
307 <10 RA 701 386 «67  RA 783 177 «23 RF 26
367, 208 KA 702 3av 33 RA 780 177 #15 RF 25
1T397 GIZTTRATTTTTTO3 T CI3BTTTTTTEET T ORATTTTTTYB2 T T T G167 T RF 24
307 12 RA 704 388 s60  RA 787 117 .15  RF 23
307 X7 RA 709 388 60  RA 785 180 . .00 RF 28 r
0T LT IRATTTTTTTI06 T T U389 T Ty 60 TTTRATTTTT 786 T 18T T e 00 TRF 28
307 +07 RA 707 389 40 RA 7684 182  1.00 RF 29
307 06 - RA. 708 350 60 RA 78% 183 1.00  RF 17
U307 5167 T RA TO9 T390 TG40 T RATT T TRY T U184 U V00 T RF 18
U311 267 2131 391 +60 RA 784 185 1,00  RF 18
SO3TY 433 9 2161 391 40 RA 786 160 «50 - RF 16
TR 31T 12T g 21T 352 760 T RATTTTTT7EE U 190 +50 " RF 30
@ 315 22 0 J 2151 392 4,30 RA 786 230 20 RA 7003
» 315 21 d 2161 392 «10 7 RA 784 230 W18 RA 7004
;o 315 TTTILRT TG T UL T TG T80 CUURA T T TR T 23 g 15 RA 7006
L3I 24 0 d , 218l L3S3 ¢ .30 Ra 787 230 «16 - RA 7007
ol 316 A0 0 g 2141 393 .10 RA 785 230 s15 © RA 7009
Sidle— ,22 g 2151 160 L 00 TTTRF T 0 p g 30 YvI6™ T RE 7010
Llate 023 2161 1€1 = .26  RF 2413 240 +28  RA 7001
» £1316 W23 2171 1€1 ¢37 - RF 12 240 «28  RA 7002
& 3; 316 7T 24 g T 28 T T 16 37 RF Tl 240 722 RA 7005
317 <10 aa 711 162  ,26 RF 2438
317 .08 KA 712 162 «37.  RF 15
CO3LETTTLIITRA 713 1627 TR 3TTTRF 27
317 12 RA T4 163 60 RF 2410
317 W17 RA 715 163 225 _RF 13
— BIT T RE T 163 e 18 T RET g
317 W07 RA 1T 166 - ,60 RF . 2435
317 06 RA 718 164 25 RF 14
LT S 16TTTRA TS 164 o 157 RF 27
420 B,00 - RA 703 165 60 RF - 2411
4257 1,00 ~zA 7k5 165 25 RF 13 o0
S P50 T 06 1052 165 T 15T TRFTTTII g e g g
250 .12 RA TH55 16 #60  RF 2436 ,.‘,:5 :
{250 06 RA 7057 166,25 RF 14 2 g
HR2EOTTT g TE T RATTTT P59 166 15T RETTT 267 8‘ A
260 06 . RA 7051 (1€7 «25  RF 2412 =) g.’.
260 006 RA 7053 167 020, . RF, 13 o
260 w06 T RATT 058 167 T GG RF S @ g e ,c.ﬂ_ -
260 W06 RA 7056 168 W25 RF 2437 >
260 .76 RA 7058 168 .20 RF 14 2
. )202.,- QQOU N nn . ,,..~793 o léB o ....;SS.,.*.RF_‘_ T 26 B R e - i
203 }.00  RA . 799 169 «25 RF 2419 < 5
‘380 40 RA 789 169 +50  RF 21
TR0 W60 T RA 791 169 425 RF 22 -
381 &0 RA 788 170 25 RF 2444
381 <60  RA 190 170 25  RF .24
-~ 3P BT R T v ‘170 S0 RF 25 T - .
kI:F 15 RA 781 171 «50-  RF 2406
i W25 RA 793 171 .50 RF 22
. SR . e . BRI S e R .N‘T&’m




) - - T -
!FOR:ISvTEMP
c ° .
TR TAPELUT=7NEW OUTPUT NODE/TEMP {INPUT TO SPACEY ™~~~
J o !C . TAPEll = FORE ROCKWELL SINDA TaPE
¢ TAPE12 = “MID(3907 JSC SINDA TAPE
ST T T Y ARE T R AR T TROCKWELL T STNDA TAPE T T e
/ . o TAREl4 =  MMa/0THER NODE MAP :
i C . .
e e JRISTTMODEL T USES  BFOREEROCKWELL (UNIT™ I1) THERMAL MODEL s e
; c {JSC 390 MID-SECTION(UNITIZ)ITHERMAL MODELS
- [0 AND THE @AFTWROCKWELL (UNIT13) THERMAL MODEL
T e TG GENERATE A BTAPETOEFOR TINPUT TO THE MMA ™™ ™ .
; C SPACE PROGRAM, TAPE 10 15 THE NODE/TEMP
; c : FILE USED FOR CONTAMINATION INPUT
P, AR PRSI od viu i A AL R
A © ODIMENSTON MMAI(@OO)vPERC(aOO)yIKEY(éOO)sNEHN(éDO)
S DIMENSION JSC(66)+JSCCIE6) 4 TJSC(66)
e D IMENSION™ IRF (357 IRFC{35), TIRF(35) e
. . . UIMENSION IRAcloS),IRA§(105)=TIRA(105>
e DIMENSION HEADL(121sHEAD2{12}yHEAL3(12),15UB3(3),TIME(I)
T DIMENSTON MMADT3001 3 TEMPC (793007 "
= - LOGICAL FORE»AFT+MIDsDEBUG
@ NAMbL’ST/TIN/ FORE»M10+AFT,DEBUGYNUMBER
g St - ML Sezen
o REWIND 10
i REWIND 11 S
oo QEGTNG T2 e e i e R
o i REWIND 13 R ‘
g REWIND 14
2 g S T e e
> 3 REaD(S,TIN)
(I C :
VB s READ TN MMASJSC/ZROCK "NODE - MAPPER ™ w m mommm i s
3 C
3 DO 1 I=11400
o T R AT (T4 9 ID0WENDSZ2YMMAT (T PERT (T yIKEY(“l) oNEwmu
2 IF(MMAT (1) .EGL0) GO TO 2
ISORT=1 i
e CURTINUE = e o e
- 2  CONTINUE
100 FORMATUI5.F10427A2s 3%915)
e T CALL  BUCKT(JSCs IRF+IRAYISUBI pre
, c LOOP ‘OVER NUMBER OF "TEMPERATURE SLOTS
ps .
T DO 1000 NUM=LsNUMBER® : e —
c
c - CAREFULLY ZERO OUT ARRAYS TIRF TJSC TIRA TIME
g AN, e e e
, - DO 300 NP=1.35
. : TIRF{NP)=D.0
, B CORTINUE o o or e oo b i o o e g o o e o'
) ‘ 00 301 NP=1,66
THSC(NP) =0-0 , :
301 CONTINUE. - e e e T e e e
V0 302 NP= 1.105
TIRA{NPY=0.0 ,
302 CONTINUE B T A SR R R
, C
C  CHEWUE WHICH OR ANY MODELS ARE BEING USED AND BUILD :HEIR SHORT AR
¢ e T i I
, 1o IF (4NOTFORE) GO 70 3
! IUNIT 11




¢
1
8
i

; @ s C

LA SO R TR G T LR YOy ‘L’adn‘a"i NS ATV LR T 4 AT
L MRITE(6,102) (HEADL(1)»1=1,12),TIME(])
IF (e NOT MID) GO TO 4

;kr~.m,_,,~mw,x=2.m".‘Wﬂuwﬁ,“w“ SR
o CALL SORT (JSC,JSCCsTJISCrNUMy ISUBI WKy IUNITyHEADZvTIME(Z”
IS8 WRITE(ﬁle??(htADZ(I)rI 1;12)0TIME(2)

‘”qgm,4 = cONT INUE e e re e e 2 b e e e

o IF (4NOT¢AFT) GO T0 .5

PR IUN{T=13

e Rag e e e SR i o - P
> C : GaLL SORT(IRAaIRAC;TIRA;NUM:ISUB3yK,IUNITvHEAD3yTIME(3))

3 WRIIE(éulDE)(HEAO3(I)vI 1912),TIME(3)

1Mn~“~M5~w CONT INUE - N SN
@ Q 102 FORMAT{1H1y 10Xv12A6v5X95HTTMEvF10 2)

" Cc

’”””'C“””“” TSTART "CALCULATING TEMPERATURES "FOR 'MMATNODES ™ ™7~
IF ((DEBUG) ¢ ANDs (NUMoLE.2) ) WRITE(69103)

‘~'~—M“TU3“'FORHAT(IHI,//110X913HDEBUC QUTPUTY 7y~
@ v #1049 3HMHA 3X1 4HPERCY2X 9 SHOTHER » 2X s SHMODEL 9 3X s SHOTHER 5Ky
*SHACCUM s IX 2 SHACCUM» 2X v 3HHMAy

rr—— v1nx,aHNOUEyBx.4HNooE.4x,3HKEY.4XvTﬂ(EMP(FJ'3x?7ﬁrsmw(r:,

s 91X 4HPERC ¢ 3% 3HSUB)
o
O LO0R TOTACTUALLY ™ COMPUTE“NEH*TESPERKTURES
o c ICT 1S MMA SUBSCRIPT
1]
g ICT—
B g U -
s : DO & I=1+ISORT
o [eT=2ICT + 1
e T E (1 .EQ4 1T GO TOTS
5 IF (MMAT (1) o EQ.MMAL (1=1)) co 70 8
LN P MMAO(ICT)=MMATL (I}
T TRERCEPERCIINTT
5 IFLAG=0
i GO T0.9

CCONT INUE ™ iy s
TPERC=TPERC ¢+ PERC(I}
IF(TPERC«GT 1, 0) GO TO 7

“ICTSICT=1"""" e e
IFLAG=1
CONT INUE

IMODEL IKEY (I}
INEED -Nth(I)

b - b e o e et

C SEARCH SHORT ~ OTHER ARHAYQ FOR TEMPERATURES
C
”“““”“““IF((XMODEL EQ. 2HRF)-AND AFOREy Y e e T
CALL SHORT(INEED»IRFyTIRFsISUB3(1) ¢ TFO» IMODEL)
o ; IF((IMODEL EQe2HJ o AND (MID))
ERS S A ‘CALL SHORT(INEE)!JSC;TJSCvISUBBKZ)rTFOolMODEL)
e . CALL SHORT(1NEEDvIRA9TIRAvISUBS(3)oTFOvIMOD‘L)
L;M.MCM«L-“w.W SN S GRS
Aﬁ C NOH YOU. HAVE FOUND A TEMPERATURE. FOR THE NODE
; (o] PHUCEED-
A-rv.-’ekc., P TN T Y — [ saste - At
IF{IFLAG.EQel) GO TO 10
c. - WHOLE TEMPERATUE
! CUTEMRESTFUC® PERC(ILG - s e A
w TEMPC(NUM,ICT)-CENTI(TEHPF) ’

G0 T0

"lu-l'lu R R R B B R N g




e . TEMPF = TEMPF +(TFO SPERC{(I})

(o S TEMPCANUMGICT) = CENTI(TEMPF«

- S 1Y CONTINUE _ ' ‘
C . .
\’”"'“‘T““““”WRITE( DEBUGYT RESULTS ™" ) SRR
o L c
i IF (DEBUG) WRITE(6,104)
T T HMMAD L ICTY YPERCTI VY NEWN (1751 K“Y‘(I) STFOYTEMPF yTPERCTICT
kd;ﬂ 104 FORMAT(9XyIB21X9FS.19IXeISs4XsA2¢4XsFGoe 292%3FB8,291XsF4els3Xys13)
fe! 14 IF(TPERC+GT.1) GO JC 12
Sty < VIS £ ¢ T S o ,
i 12 WRITE(6:€02)MMAT (1) sPERC(I) +JSCN{II)
5 202 FORMAT(1X,20H+++ CAUTION MMA NODE +I5s
T T “IXs I'7TH HAS A PERCENT OF sF6+2v .
Wt ¥ 1X#16H FOR QTHER NODE: #154¢/
i - 1Xy3THTHIS PERC ADDED wITH OTHERS IS GT ONEs
PETTTTTTTTY T 16 3HTIT TS BEING DISL.ARDED“CHECK’”FILESJ
PR " TPERC=0,0
#1013 0 CONTINUE : :
b e LN TN e e e -
(WP c
c END or-' ONE SET OF TEMPERATURES@
e TF{DEBUG) WRITE 163105y =7
i IF (DEBUG)WRITE (6 106)(MMAO(IK)oT"MPC(NUM-IK)vIK:l ICT)
&1 108 FORMAT (FH19//7910X924HDEBUG MMA NODE TEMP{C))
5 R 4 2 FORMAT(ZUX.Is:lx.no 2) - :
e
®c END-. LOOP ovsn TIME INC'REME(
N« IOQOCONTINUE e
c
(@]
>8 € WRITE SPACE UNIT 10
Lg e e T et -
2 HRITE(IOHO?)((MMAO(IC):TEMPC(NUMvIC)vNUM-loNUMBER)pIC Ie}
e, 107 FURNAT(ISJFIO 3

T RETURN
w o - END
*FOR 9IS BLCKT#BLCKT

3:””*~*“"*“'SUHROUTINE "BLCKT IJSC'IRF,IRAQISUB3)
w w C

B i ‘ MASTER ARRAYS FOR NODES USE 8y MMA FROM -3 THERMAL MODELS

nfﬂ*‘TT""” e L :

(OZS DIMENSION JSC(66)vIRF(3S).IdA(lOS) ISUB3¢3)
- UATA(JSCIT)Iv]1=1e66) " :

‘-ﬁ : w1/2519725299253902549'255992569v2579;2389.2669!2809!
, 2 291992929+4699459951995299539954995594569:579458%
@ T3 66998009519962904399479044594599489450993172327

. 4794449 b 327, (=%
LT 4 38793479357+9367937T7438742317,232752337+2347+2357y v
wr e o 5236792377 +2387+1001+10VU2410035300143002¢3003+13) -]

fa- e 6814453151 l&lvt?l;lal72131v21@1¢2151y2161a2171-2181/

()]
IS, : 22
DAIACIRF(I) »1=1535) =
N 1728139129199241091392411920:2612+92419121+22+2438y w %;

[ae )

~ 215.27.2435;14q&436.2602437;:444925’24v2406v32'33v f-»)
T 3389 35936924319 400399380374314237 - : c

e DATO(IRA(I)Y91=19105) ' o
l/bBUIy6002y6003v6004,6005,6006,6007y6008¢6009960109 -

—26011710001+10002510003+1000+210005510006 10007 4100087 :2
u15¢ 1 310009+100109100115611796118+6119910017910018+10019+ ’
: 47511753y 1553 75797599961+49634965590799691771+77357529

S G P G A 1569 T8 T6U 96299645966 19689970y 1129 TThy
101970297035 7049705970697079708970F97k10712+713y

—
f : T 397159716971 797189 T199705197052+7053,57055470584
e g TUS Y TN TIIVTBL e TBI VT 859y TE69TBO/82¢ 7845787 (89

- 9794 7930788!790979207005’7006!700’ 7008+70059+70109

9700lv7006v70030700697056.7057.7054/




L 1FORIS SORTSORT -
vl o

SUBROUTINE SORT(NODEA,SAVSUb93TFMP.NUM,ISUBBOKyIUNITsHEAD TlMES)

f
}
a9

TINSPECT EACH THERMAL 'MODEL "AND 'SELECT ONLY THOSE
SUBSCRIPTS YOU WILL NEED, IN YOUR ANALYSIS
SAVE. THIS ARRAY AS *SAVSUB,

TEMPERATURE TARRAY 1S +STEMPe, 77 mmimmmimm s o
THESE. ARE SHORT ARRAYS.THE AcTUAL SINDA RECORDS RANGE
IN. LENGTH FROM  S00°T0. 1900 WORDSs THIS SUBROUTINE WILL

anodan

"THUMPT THESE LARGE ™ ARRAYS INTO +MNODES(FOR NODES) AND™

¢ TTEMP + FOR SELECTION, THIS SUBROUTINE WILL GATHER UP
THE SHORTENED ARRAYSy AND LEAVE TO DO THE REPETIVE

"TTUIN T SPRECTINGeA FLAG CALLED NUM IS USE HERE 7D SKIP 7~ -
THE READ OF THE NODE  RECORD.NUM MAY ONLY HANGE FROM
1 To 7 AS THIS IS THE MAX NO OF TEMPERATUHES ALLGwABLE

3
aoqgao

ON THE SPACE UNTT 10.THE USERMUST DEFTINE NUMg "7 7777
NODEA=ONE OF THE 3ARRAYS DATED IN OF JSC/¥ NODES NEEDED

C {ILSUB=ARGE SUBSCRIFTS _SAVED, SINDARS REC LGNTH PER HODEL}
e

=
1

(S v DIMENSTOM MNODES ({20003 s TTEMP{2000)
A DIMENSION SAVSUB{105)+STEMP(105;

DIMENSTON NODEA(IU0S) ¢ ISUB (V3 ILSUB T3 o
OIMENSION HEAD(12) ‘
INTEGER SAVSUBsHEAD

LG ICAL FOREYMID S AF TS DEBUG T T ) R
c ’ ROLL IN LARGE ARRAYS
IF (NUMsGT.1) GO TO ¢

"READ L TUNITHEND=L01T HEAD y L TR T v STy NWNPRYNVA Ly LU YLy NW s VLT
k4 NSLyvaNPR'NVPﬁ(MNODES(I)?I"lBNSL)
<

o

8~v¥ }
panup;uog 2~y 2anl1g

“TCTCREAT A SUBSCRTPT ARRAY FOR”FUTURE*USC"”FOR THIS MODEL
ILSUB(K)=NSL
M=LSUB3(K) '

s e 0 B
' DO 2 J=1WNSL
IF (MNODES (J) +EQ.0) GO T0 4

l |
‘};'WJJ d L .
3 2 AFANODEATIY6EQe MNODES(J))GO 70 5
2 CONTINUE

; WRITE (610071 NODEA(TY =~ "
100 FORMAT (20X»32H ++CAUTION A MATCH FOR OTHERNODE, IS,
244K WAS NEVER FOUND. o)

60 TO 1 PR it ot —
5 SAVSUB(1h=Jd
1 CONTINUE

e G CONT TNUE e e —
It C NOw - COLLECT TEMPE™;:TURES ONE ON ONE FROM SaAVSU
. NSL=ILSUB(K)

" : REAU(IUNITyEND”lﬁl7TTME(KTfL‘L?QWEMTTTEMPTTT“TSTWVBLJ
o T DO 6 I=lei
o KESAVSUB ()

b STEMP (TS TTEMP (K™ =
N 6 CONTINUE
i IF(oEBue>wRITE(6.102)<N005A(1),STEMPtxﬁ,savsua(I).le.mx

}? ""“'102“"FORMAT[1uXvI592valo 39EXVISY
(WA 101 WRITE(64103) IUNIT )
W 103" FURMAT(" EOF ENCOUNTER‘D ON UNIT ", 15)

| RETURN e
Wt END
'FOR!IS SHORT »SHORT

: e **”“““SUBROUT1NE“bHORYTTNEED'IOP?TthISvTFOWIMODEL) -
(9 . DIMENSION -TON(110)¢TMP(110)




- DO 1 I=1v1S

. IsuUs=1 :

G T LFCINEEDSEQ.IONTITY 60 TO 2
o 1 CONTINUE
FTT TR0 T3 o T

\Jf% o 2 - TFO=TMP(IsuUB)

Al REJURN

v ‘3“”WRITE(691001INEED,TMODEE“““

) sl B 100 FQRMAT(IUX719H°+¢¢# CAUTION #4444y
s ) o 30H»NO - TEMPERATURE FOUND FOR NODEy 15y
s LN 2X s TOH T INTMODEL Yy AZ)

W RETURN
"-" S END

) TTTRFORYTS CENTIZCENTT

&J‘q FUNCTION CENTIAT)

i i CENLI =(5¢/9)#(T=32,)
LT RETURN ;' 7
. ‘3) 14 . . ;ND ’ : '

N L3N
o
! ‘ E
e -
] ;
[=1 :
Ea)
®
Sk
1
5
o
. o
-
R
. (o3
¥ &

S

- 29

NV v w - .
” = &

[N &
S
"
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o
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APPENDIX B

SPACE PROGRAM CHANGES FOR FILTER INCLUSION




APPENDIX B
SPACE PROGRAM CHANGES FOR FILTER INCLUSION

BLCKA =~ The changes to BLCKA are shown by the black lines

in Figure B-1l. These were required for inclusion into the

SPACE program.

BLCKC - Figure B-2 shows the changes to this subroutine as
indicated by the black lines.

MLOSSR - Figure B-3 shows the changes to this subroutine

as indicated by the black lines,

o B-2

|
;

1

PRECEDING PAGE BLANK NOT FILMED
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o
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73/73 0PT=2 e FTN 4.5+4R406 01/25/78 10.26.57 PAGE =1
SUBROUTINE BLCKA BILCKA 5
(o} e : 5LCKA 6
C :##*#‘»#ttt*x*#*xtit‘.t**tt*.tt-t:‘utttttt.*-#?#tte&ttttt#ttt*'1 BLCKA 7
c * * BLCKA 8
C * :  BLOCK. DATA A * BLCKA 9
C * ) * BLCKA i0
[ AR TR AR KRR A RE R R KRR KRR R R R R R KRR R KR X BLCKA 11
C CODED BY: M. HETRICK 2/16/77 BLCKA 12
c : ; D. STRANGE 1/21/77 BLCKA 13
C 'OBJECTIVE: BLCKA 14
C THIS ROUTINE SETS UP THE STS ORBITER CONFIGURATION BY DEFINING. BLCKA 15
€ GEOMETRIC. SURFACES,THEIR IDENTIFICATION NUMBERS, LOCATION, MATERIAL BLCKA 16
c AND "AREA. BLCKA 17
c IDENT = SURFACFE IDENTIFICATION HUMBER BLCKA 18
C SECT = ORBITER/SPACELAB GECMETRIC SUBSECTICGN BLCKA 19
C RADOOR=  RADIATOR DOOR BLCKA 20
[ BAY = PAYLOAD BAY LINER, SIDE STRIPS, BULKHEADS BLCKA 21
C TAIL = TAJLFIN _ BLCKA 22
C "CREW = NCOSE,CREW SECTION . © . BLCKA 23
C WING = WINGS BLCKA 24
c FUSLAG= FUSELAGE BLCKA 25
- C oMs = OMS PODS BLCKA 26
o FILTER =0OVERBOARD/INBOARD FILTERS BLCKA 27

c MATRL = SURFACE MATERIAL BLCKA 28 .
Cc LINER = PAYLOAD BAY LINER BLCKA 29
[ BLKHED= FORE AND AFT BAY BULKHEADS BLCKA 30
C TEFLON= TEFLON BLCKA 31
c LRST = LOW TEMP.RSI BLCKA 32
(o HRSI = HIGH TEMP RSI BLCKA 33
c NOMEX = PAINTED FELT BLCKA 34
c RCC = CARBON BLCKA 35
o CRACKS= LEAKING SURFACE - BLCKA 36
[o4 AINDOW= CABIN WINDOWS BLCKA 37
o FILI = INBDARD FILTERS BLCKA 38
c FILO = OVERBOARD FILTERS BLCKA 39
[of AREA = SURFACE AREA IN SQUAFE INCHES BLCKA 40
[of BLCKA 41
COMMON/CNTRL/DEPSIT,DBUGA, DBUGB, DBUGC, DBUGD, ED, ENG, BLCKA 42
4 EVAP, FIVP, LEAK, -~ LMOP, = MAXTMP,MCD, BLCKA 43
2 MFPATH,NEWCON,NEWTNL ,NEWMFP ,NEWMFS ,NEWMLC ,NEWTCD, BLCKA 44
3 MINTMP,ORBITR,QUT, REFLCT,REPORT(50), BLCKA 45
A RFAS, RFSS, 'SMTP, TITLE(12), TSTART(3), BLCKA 46
5 TSTOP(3), GO, SUNL, SUNM, - SUNH BLCKA a7
COMMON/PTSRCE/CIBENT(50),CLOC(50)},CTYPE(50),CXLOC(50),CYLOC(50), BLCKA a8
1 CZLOC(S0),PLUMEC(10,5),SPECMF(10,5) BLCHA 49
COMBION/SEGA/JTOTAL, JKEEP,KINDS ,KTOTAL BLCKA 50
COMMON /SOURCE/SURFSC(300) ,PNTSC(50) ,ONTIME(50),SSURFS(300) BLCKA 51
COMMON/SURF /IDENT(300),SECT(300),MATRL(300),AREA(300) BLCKA 52
LOGICAL DSUGA, ED, ENG, EVAP,FIVP, LEAK, LMOP,ORBITR,0OUT,SMTP,REFLCT BLCKA 53
DIMENSION IOKSTR(1000),IPTS(300) BLCKA 54
INTEGER CIDENT,%LOC,CTYPE,CXLOC,CYLOC,CZLOC,PNTSC,SECT ,SSURFS, BLCKA 55
1 SURFSC i BLCKA 56
C . ' ) BLCKA 57
‘C CURRENTLY THERE ARE 190 SURFACES USED ON THE ORBITER SYNTHESIS BLCKA 58
« DATA NSURFQ. /190/ BLCKA . 59
C ‘*#*x‘*ﬁ‘*****t#*tt****x****J*t*$*itt*. ’BLCKA 60

c ¥ % MASTER 'ARRAY FOR ORBITER * * ) BLCKA 61
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60
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75
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/44 ,GHRADOOR, GHTEFLON,
46, 6HRADOQOR, 6HTEFLON,
50, 6HRADOOR , BHTEFLON,
52, 6HRADOOR,BHTEFLON,
54 ,6HRADOOR, GHTEFLON,
56, 6HRADOOR, BHTEFLON,
21,6HFUSLAG,6H LRSI,
23 ,6HFUSLAG,BH LRSI,
25,6HFUSLAG,B6H LRSI,
27 ,6HFUSLAG,6H LRSI,

DATA{IORBTR(1),I1=81,120)

/31 ,6HFUSLAG,BH = LRSI,
33,B6HFUSLAG,6H LRSI,
35 ,6HFUSLAG,BH LRSI,
37 ,6HFUSLAG,B6H LRSI,
41 ,6HFUSLAG,6H LRSI,
43 ,6HFUSLAG,6H LRSI,
45 ,;6HFUSLAG,6H LRSI,
47 ,6HFUSLAG,6H LRSI,
51,6HFUSLAG,6H LRSI,
53 ,6HFUSLAG,B6H. LRST,

DATA(IORBTR{(1),I=121,160)

/55 ,6HFUSLAG,6H LRSI,
.57 ,6HFUSLAG,EH LRSI,

202 .6HFUSLAG,BH LRSI,

203,6HFUSLAG,BH LRSI,

230, 6HFUSLAG,BH LRSI,

240 ,6HFUSLAG,6H - LRSI,

241 ,BHFUSLAG,6H LRSI,

250,6HFUSLAG,6H LRSI,

260,B6HFUSLAG,BH = LRSI,

301 ,6HFUSLAG,6H LRSI,

DATA{IORBTR(1),1=161,200)
/305,6HFUSLAG,6H LRSI,

306, BHFUSLAG,GH NOMEX,

307,6HFUSLAG,6H NOMEX,

311,B6HFUSLAG,6H LRSI,
315,6HFUSLAG,BH LRSI,

316, 6HFUSLAG,6H NOMEX,

NOMEX.,

OO A WR -

73773 aPT=

2

DATA(TORBTR(1),1I=1,40)

/20, 6HRADOCR ,6HTEFLON,
22 ,6HRADOOR, BHTEFLON,
24 ,6HRADOOR , 6HTEFLON,
26 ,6HRADOOR, BHTEFLON,
30, 6HRADDOR.BHTEFLON,

. 32 ,6HRADOUR,BHTEFLON,
34 ,6HRADDOR, BHTEFLON,
36 6HRADOOR.BHTEFLON,
40 ,6HRADOCR, BHTEFLON,
42 ,6HRADOCR,6HTEFLON,

317 ,6HFUSLAG,EH

DATA(TORBTR(I),I=41,80)

12200,
122005
12200,
12200,
12200,
12200,
12200,
12200,
25580,
25580/

25580,
25580,
25580,
25580,
25580,
24990,
12200,
12200,
12200,
12200/

12200,
12200,
12200,
12200,
25580,
25580,
25580,
25580,
24390,
24990/

24930,
24990,
32520,
32520,
25730,
16340,
16340,
18580,
20240,
26600/

30930,
30930,
24770,
26600,
30930,
30930,
24770,

FTN 4.5+R406

01/25/78

BLCKA
BLCKA
BLCKA
BL.CKA
BI.CKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
- BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA

10.26.57

62
63
64
65
66
€7

118
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SUBROUTINE BLCKA ~ = 73/73 oPT=2 FTN 4.5+R406 01/25/78 10.26.57 PAGE
115 8 420,6HFUSLAG,BH LRSI, 1312, BLCKA 119
9 - 425,6HFUSLAG,6H - LRSI, 1312, BLCKA 120
* 60,64 '~ OMS,6H LRSI, - 1145/ : BLCKA 121
C 50 . BLCKA 122
DATA(10RBTR{1},1=201,240) ' BLCKA 123
120 1 /62,6H OMS;, 6H LRSI, 17850, BLCKA 124
2 '64,6H omMs,6H LRSI, 37920, : : BLCKA 125
3 66, 6H OMS,6H LRSI, 1991, BLCKA 126
4 67.6H OMS,6H LRSI, 2028, BLCKA 127
5 68, 6H OMS,6H LRSI, 415, BLCKA 128
125 6 70,6H OMS,.6H LRSI, 895, BLCKA 129
7 72,6H . OMS,BH = LRSI, 1406, ‘ BLCKA 130
8 74 ,SH OMS,6H LRSI, = 1312, BLCKA 131
9 76,6H OMS,B6H LRSI, 715, . BLCKA 132
: * 77 6H oMs,6H LRSI, 800/ BLEKA 133
130 [ 60 BLCKA 134
DATA[IORBTR(1),1=241,280) BLCKA 135
1+ /8B0,6H OMS.6H LRSI, = 1145, BLCKA 136
2 82,6H ~OMS,6H LRSI, 7813, : ' BLCKA 137
3 84 ,6H OMS,B6H LRSI, 37740, BLCKA 138
135 4 86,6H OMS,6H LRSI, 1991, BLCKA 139
5 87,6H OMS,6H LRSI, 2028, BLCKA 140
6 88,6H OMS,6H LRSI, 415, , BLCKA 141
7 90, 6H OMS,6H LRSI, 895, BLCKA 142
2] 92 ,6H OmMS,6H LRSI, 1406, BLCKA 143
140 9 94 ,6H OMS,6H - LRSI, 1312, BLCKA 144
* 96,6H . OMS,BH LRSI, 718/ . BLCKA 145
C 70 . ) BLCKA 146
DATA(IORBTR(1),1=281,320) BLCKA 147
, i /97.6H OMS,BH LRSI, 601, . BLCKA 148
145 2 . 100,6H WING,BH NOMEX, 6356, BLCKA 149
3. 102,6H WING,6H NOMEX, 28590, BLCKA 150
4 104,6H.  WING,6H NOMEX, 9125, . BLCKA 151
5  110,6H WING,6H NOMEX, 23340, BLCKA 152
6 '112,6H WING,BH NOMEX, 139380, BLCKA 153
150 7 115,6H WING,6H LRSI, 19280, BLCKA 154
8 117,6H WING,6H HRSI, 5650, BLCKA 155
g9 118,6H: WING,BH HRSI. 2508, BLCKA 156
* 119,6H WING,6H - LRSI, 3302/ BLCKA 157
: (o} 80 BLCKA 158
155 : DATA(IORBTR(I),I=321,360) BLCKA. 159
1 /123,68  WING,6H RCC, 2251, BLCKA 160
2 122,6H WING,6H RCC, 3123, BLCKA 161
3 130,6H WING,6H NOMEX, 6356, BLCKA 162
: 4 132,6H  WING,BH NOMEX, 29530, BLCKA 163
‘160 5 134,64 WING,6H NOMEX, 9125, BLCKA 164
6 140,6H WING,6H NOMEX, 23340, BLCKA 165
7 142,8H WING,6H NOMEX, 19380, BLCKA 166
8 145,6H WING,6H LRSI, 19280, BLCKA 167
S 147,6H WING,6H HRSI, 5650, BLCKA 168
165 *  148,6H WING,B8H - HRSI, 2508/ BLCKA 169
c 90 ; BLCKA 170
DATA(IORBTR(1),I=361,400) BLCKA 171
{ /149,6H WING,B6H LRSI, 3302, BLCKA 172
2 151,BH WING,6H RCC, . 2251, BLCKA 173
170 3 152,68 WING,BH - RCC, 3123, . : BLCKA 174

4 106 ,6HELEVON,BH NOMEX, 6499, BLCKA 175
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185 6
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1
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5
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1
205 2
3
)
5
6
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8
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c 130
215
1
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3
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220 5
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7
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107 ,6HELEVON , 6H
136,6HELEVON, 64
137 ,6HELEVON, 6H
450 , 6HELEVON, 6H
451,SHELEVON,SH
452,6HELEVUN,EH

DPT=2

NOMEX, 17210,
NOMEX,
NOMEX,
NOMEX, 138,
NOMEX, 415,
NOMEX , 692/

DATA(IORBTR(I).Z=401.440)

/453, 6HELEVON, 8H
454 ,BHELEVON, BH
455, 6HELEVON, 6H
456, BHELEVON, 6H
457, BHELEVON, 6H

459.6HELEVON.5H
460, BHELEVON, GH
481, 6HELEVON, 6H
462,6HELEVDN,5H

458 BHELEVON, 6H -

NCMEX , sg&o,

NOMEX , 1246,
NOMEX, 1523,
NOMEX, 1800,
NOMEX, 2076,
NOMEX, 2353,
NOMEX, 2630,
NOMEX, 138,

NCMEX, 415,
NOMEX, 6382/

DATA{IORBTR(1),1=441,480)

/453.6HELEVDN,6H NOMEX, 969,
464 ,6HELEVON, 6H NOMEX, 1246,
465, 6HELEVON, BH NOMEX, 1523,
466, 6HELEVON, 6H NOMEX, 1800,
467 ,6HELEVON. BH NOMEX, 2076,
468, 6HELEVON, 6H NOMEX, 2353,
488, 6HELEVON , 5H NOMEX, 2630,
160,6H  CREW,6H RCC, - 7191,
161 ,6H. CREW,6H LRSI, 9348,
162,6H CREW,6H LRSI, 9348/

DATA(IORBTR(I).I=481,520)

/163,6H CREW.6H LRSI, 3380,
164,6H 'CRZW,6H ' LRSI, 3380,
165,6H CREW,B6H LRSI, 4253,
166,6H CREW, 6H LRSI, 4253,

- 167 /6H  CREW, 6H HRSI, 12590,
168,6H " CREW,6H HRSI, 12590,
169,6H  CREW,B6H HRSI, 8600,
170,6H CREW,6H HRSI, 9600,
171,6H CREW,6H HRSI, 3705,
172,6H CREW.6H HRSI, 3705/

DATA(IDRBTR(I),I=521,560)

/174,64  CREW,BH LRSI, 20720,
175.6H  CREW,6H LRSI, 10150,
177,6H .CREW.BH LRSI, 10150,
180,6H . CREW,BHWINDOW, 1424,
181,6H CREW,GHWINDOW, 1424,
182,6H  CREW,EHWINDOW, 1424,
183,6H.. CREW,BHWINDOW, 1424,
184,6H CREW,BHWINDOW, 1424,
185,6H CREW,G6HWINDOW, 1424,
180,6H - CREW,&H LRSI, 10259/

DATA(IDRBTR(I).I=561.600)

1 /380,6H TAIL,BH LRSI, 16920,

A ANTP Lt
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BLCKA
BLCKA
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BLCKA
BLCKA
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BLCKA
BLCKA
BLCKA
BLCK#
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
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179
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i89
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207
208
209
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217
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230

. 235

240

245

250

255

280

265

270

275

280

285

(2]

O

)

73/73 oPT=2
2 3B1,6H _TAIL,6H LRSI,
3 382,6H  TAIL,BH LRSI,
4 383,6H TAIL,6H LRSI,
5  384,6H TALL,BH LRSI,
6 385,6H TAIL,6H LRSI,
7 386,6H. .TAIL,6H - LRSI,
8 . 387,64  TAIL,B6H LRSI,
9 388,6H TAIL,BH LRSI,
*. 389,6H TAIL,6H LRSI,
150
DATA(IDRBTR(1),1=601,640)
1 /390,6H . TAIL,B6H LRSI,
2 391,6H TAIL,6H LRSI,
3 '392,6H TAIL,6H LRSI,
4 3%3;6H TAIL,6H - LRSI,
5 399,86H TAIL.BH -HASI,
6 1,6H BAY,6H LINER,
7 2.,8H BAY ,8H LINER,
8 3,6H BAY,6H LINER,
9 4,6H BAY,BH LINER,
* 5,6H BAY,6H LINER,
160

DATA{IDRBTR([),1=641,680)

1 /6 ,6H BAY,BH LINER,
2 7 ,6H BAY,6H LINER,
3 8,6H BAY,BH LINER,
4q 11,6H BAY , BHBLKHED,
5 13,6H BAY,BHELKHED,
6 440,6H BAY,BH LINER,
-7 441 ,6H BAY,6H LINER,
8  442,6H BAY,B6H LINER,
9 .443,6H  'BAY,BH LINER,
*. 445,6H BAY,6H LINER,
170
DATA(IORBTR(1),1=681,720)
1 /446,6H BAY,6H LINER,
2 447,6H - BAY,B6H LINER,
3 448,6H BAY ,B6H LINER,
4  570,6HFILTER.,6H FILI,
5 571,BHFILTER,6H FILI,
§ 572,B6HFILYER,6H FILI,
7 573,BHFILTER,BH  FILI,
8 580,6HFILTER,BH. FILI,
9 581,6HFILTER,BH FILI,
* 5B2,BHFILTER,BH FILI,
180

F OO U SR -

/583,6HFILTER, 6H
575,6HFILTER, 6H
576,6HFILTER,BH
577 6HFILTER,6H
578,6HFILTER,BH

585, BHFILTER, 6H

586 ,6HFILTER, 6H
587 ,6HFILTER, 6H

588 ,6HFILTER . 6H

DATA(IORBTR(1),1=721,760)

FILI,
FILO,
FILO,
FILO,
FlLo,
FiLO,
FILO,
FILO,
FILO,

16820,
8833,
8833,

139490,

13940,
6116,
6116,
2744,
2744/

26620,

26620/

26620,
26620,
26620,
32690,
32690,
3444,
3444,
3344,
3444,
3444/

3444,
3444,
3444,
207,
207,
207,
207,
207,
267,
207/

207,
144,

144,

13,6H BAYL,E6HCRACKS, 32630/

FTIN 4.5+R406

01/25/78

BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLEWA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA
BLCKA

10.26.57

233
234
235
236
237
238
239
2490
241
242
243
244
245%
246
247
248
249
250
251
252
253
254
255
256
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SUBROUTINE BLCKA 73/73 OPT=2 FTN 4.5+R406 01/25/78 10.26.57 PAGE 5
¢ BLCKA 290
o R R e ko K ok ok kok b R Rk K OR R K BLCKA 291
c * = MASTER ARRAY FOR ENGINES #* = BLCKA 292
C BLCKA 2393
290 c B . BLCKA 284
' C  FORWARD RCS. ENGINES BLCKA 285
DATA(IPTS(1),I=1,848) BLCKA 296
1 /7112,6HFLF =X /6H RCS, 332, -14, 389, BLCKA 297
2 7122,6HFCF -X,6H RCS, 1332, 0, 391, BLCKA 298
295 3 7132,6HFRF ~X,6H RCS, 332, 14, 389, BLCKA 299
4. 7123,6HFLS +Y,GH RCS, . 360, -47, 368, BLCKA 300
5 . 7113,BHFLS +Y,68 RCS, = 360, -47, 354, BLCKA 301
6 7115,6HFLU +Z,6H RCs5, 350, -13, 395, . BLCKA 302
7  7125,6HFCU +Z.6H RCS, 350, 0, 395, BLCKA 303
300 8 - 7135,6HFRU +Z,6H RCS, 350, 13, 385, BLCKA 304
g 7116,6HFLD -Z,8H RCS, . 333, -41, 381, BLCKA 305
* 7126,6HFLD ~Z,6H RCS, 347, ~45, 386, BLCKA 306
1 7144 ,6HFRS ~Y,.6H RCS, 362, 47, 368, BLCKA 307
2 7134 ,8HFRS ~Y 6H RCS, 362, 47, 354, BLCKA 308
308 3 7136,BHFRDO —Z,8H rRCS, 333, 41, 381, BLCKA 309
4 7146 ,6HFRD —Z,6H RCS, 347, 45, 386/ BLCKA 310
C AFT RCS ENGINES LEFT SIDE OF ORBITER BLCKA 311
DATA(IPTS(I),E=85.156) BLCKA 312
5 /7211 ,6HALA +X,6H RCS, 1557, -119, 473, BLCKA 313
310 5 7231,6HALA +X,6H RCS, 1557, =132, 473, BLCKA 314
7. 7243,6HALS +Y,6H RCS,; 1518, =123, 459, BLCKA 315
B 7223,6HALS +Y,BH RCS, 1529, -123, 459, BLCKA 316
g 7233,BHALS +Y.8H RCS, 1542, =122, 459, BLCKA 317
¥ 7213,6HALS +Y,BH RCS, 1555, =122, 459, BLCKA 318
315 1 7245,.6HALU +Z,.6H RCS, 1516, =132, 481, BLCKA 319
2. 7225,6HALU +Z,6H RCS, 1529, -132, 481, BLCKA 320
3 7215,6HALU +Z.6H RCS, 1542, =132, 481, BLCKA 321
4 7246,6H4HALD -Z.BH RCS, 1516, =112, 437, BLCKA 322
5 7226,6HALD -Z,6H RCS, 1529, =111, 440, BLCKA 323
320 6 7236.5HALD -Z,6H RCS, 1542, -110, 443/ B8LCKA 324
C AFT RCS ENGINES RIGKT SIDE OF ORBITER BLCKA 325
DATA(IPTS{I).1=157,228)} BLCKA 326
7./7311,6HARA +X,6H RCS, 1557, 119, 473, BLCKA 327
o 8 7331,6HARA +X,6H RCS, 1557, 132, 473 ¢ BLCKA 328
325 9 7344,6HARS —~Y,6H RCS, 1516, 123, 459, BLCKA 329
: * 7324 ,6HARS ~Y,6H RCS, 1529, 123, 459, BLCKA 330
1 7334,6HARS -~Y,6H RCS, 1542, 123, 459, BLCKA 331
2 7314,6HARS —~Y.&6H RCS, 1555, 123, 459, BLCKA 332
3. 7345,64ARU +Z,6H RCS, 1516, 132, 481, BLCKA 333
330 4 7325,6HARU +Z,5H RCS, 1529, 132, 481, BLCKA 334
5 7315.6HARU +Z,6H RCS, 1542, 132, 481, BLCKA 335
6 7346,6HARD -Z.6H RCS, 1516, i12, 437, BLCKA 336
7 7326,6HARD -Z,6H RCS. 1529, 111, 440, BLCKA 337
8 7336,6HARD -Z,6H RCS, 15342, 110, 443/ BLCKXA 338
335 C RCS VERNIER ENGINES BLCKA 339
DATA(IPTS(I).1=222,264) BLCKA 340
9 /8116,6HFLD —~Z,6H vcs, 324, -46, 374, BLCKA 341
* 'B136,B6HFRD -Z,6H ves, 324, 46, 374, BLCKA 342
1 B8257,6HALD —Z,6H vCcs, 1565,  -~144, 459, BLCKA 343
340 2 B258,6HALS +Y,8H ¥Cs, 1565, =118, 457, BLCKA 344
" 3  B8357,6HARD =-Z,EH vcs, 1585, 144, 459, BLCKA 345
4 B358,6HARS +Y,GH vCs, 1565, <118, 457/ BLCKA 348



SUBROUTINE BLCKA 73772 0PT=2 ; FTN 4.5+R406 01/25/78  10.26.57 PAGE
C 'FLASH EVAPORATER BLCKA 347
, ~ DATA(IPTS(1),I=265,276) ~ BLCKA 348
345 5 /68B77,BHARS +Y.6H EVAP1, 1506, 127, 305, BLCKA 349
€ . 6879,6HALS ~Y,6H EVAP1, 1506, =127, 305/ S BLCKA 350
C - OMS ‘ENGINES . BLCKA 351
DATA(IPTS(I),1=277,288) - BLCKA 352
, , 7 /9000,6HARA +X,E6H. - OMS, 1557, 127, 473, BLCKA 353
350 8. 9002,6HALA +X,6H  OMS, 1557, =127, 347/ BLCKA 354
c ‘ BLCKA 355
CH4tttttdttittt+tt+tbrititrtdtitdtddrtttdrtbt bbbt b4 BLCKA 356
IF(.NOT.(ENG .OR.EVAP)) GO TO 21 BLCKA 357
KK=0 . BLCKA 358
355 , DO 20 K=1,300,6 ‘ ‘ _ ‘ BLCKA 359
: : KK=KK+1 . BLCKA 360
CIDENT(KK)= IPTS(K) : : BLCKA 361
CLOCCKK) = 1PT(Kw1) . BLCKA 362
TR U CTYPE(KK) = IPTS(K+2) - BLCKA 363
o 360 CXLOC(KK) = IPTS(K+3) BLCKA 364
& CYLOC(KK) = IPTS(K+4) ' : BLCKA 365
£ CZLOC(KK) = IPTS(K+5) - : BLCKA 366
0 , PNTSC(KK) = 1PTS(K) BLCKA 367
o . 20 CONTINUE , BLCKA 368
T 365 ' KTOTAL = 48 BLCKA 369
e 21 . CONTINUE BLCKA 370
0 c . BLCKA 371
o NDATAQ=4*NSURFO : BLCKA 372
g , : ‘ I1=0 , BLCKA 373
et 370 ; DO 40 I=1,NDATAC,4 BLCKA 374
;" ‘ 11=11+1 : BLCKA 375
c IDENT(II)=I0ORBTR(I) » BLCKA 376
" SECT(11) =IORBTR{I+1) BLCKA 377
; T MATRL(IT1)=I0RBTR{I+2) BLCKA 378
375 AREA(II) =IORBTR(I+3) . BLCKA 379
‘ IF(MATRL({II).NE.BHCRACKS ) GO TO 29 BLCKA 380
IF(LEAK) GO TO 29 ; BLCKA 381
11=11I-1 o ~ BLCKA 382
GO TO 35 ' BLCKA - 383
380 . 29 IF( SECT(II).NE.6H - BAY .AND.SECT{II1).NE.6H BAYL) GO TG 30 BLCKA 384
: ~ IF{LMOP.OR.SMTP.OR.FIVP ) I1=]1I~1 BLCKA 385
. G0 TO.35 : , BLCKA 386
30 - IF(.NOT.(ED.OR.OUT-OR.REFLCT)) II=11-1 BLCKA 387
; 35 CONTINUE . j BLCKA 3es
385 40 CONTINUE = - ) BLCKA 389
c BLCKA 390
OO ‘ IF(I1.GT.300) CALL ERquA(15 0) : BLCKA 391
Ly JTOTAL = 1II i BLCKA 392
o e : : IF (DBUGA) WRITE(B.6000) JTOTAL _ BLCKA 393
‘52, 390 : 6000 FORMAT(" . WRITE(8,6000) JTOTAL *,110) BLCKA 394
8 ; c . : BLCKA 395
o> C ~JTOTAL IS USED TO INDICATE THE MAXIMUM NUMBER OF PRESET SURFACES THAT BLCKA 396
) - C WILL BE EXAMINED DURING THE ANALYSIS. THE USER CAN TURN OFF ANY BLCKA 397
S C - 'NUMBER THRU NAMELIST MPDB. ~ BLCKA 398
> 395 c . , BLCKA 399
E: Q2 C . INSERT IDENT INTQO SURFSC AND SSURF AS PART OF THE INITIALIZATION BLCKA 400
= c : . : : BLCKA 401
EE oo -~ 1F{.NOT.(ED.OR.DUT.OR.LEAK.OR.REFLCT)} RETURN o BLCKA a02

D0 110 I=1,JTOTAL _ . BLCKA 403
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_ SUBROUTINE BLCKA

400

ENTRY POINTS
1 BLCKA
YARIABLES
1504 AREA
0 CIDENT
62 cLoc
144  CTYPE
226  CXxLOC
310  CYLOC
372 czLoc
1 DBUGA
2 DBUGB
3 DBUGC
4. DBUGD
0 DEPSIT
5 ED
& ENG
7 EVAP
10  FIVP
137 692
117 I
0 IDENT
116  IT
120 IORBTR
2070 IPT>
1 JKEEP
0 JTOTAL
114 K. -
2 KINDS
113 KK
3 KTOTAL
11 LEAK
12 LMOP
1130 MATRL

73/73  OPT=2

SSURFS(1) = IDENT(I)

SURFSC(I)=IDENT(I)
110  CONTINUE

RETURN

END

SYMBOLIC REFERENCE MAP (R=2)

MAXTHP

REFERENCES

‘DEF LINE
1 ; 398 403
SN TYPE RELOCATION
REAL ARRAY - SURF
. INTEGER ARRAY PTSRCE
INTEGER ARRAY PTSRCE
INTEGER _ARRAY PTSRCE
INTEGER -~ ARRAY - PTSRCE
~“INTEGER ARRAY PTSRCE
INTEGER - ARRAY PTSRCE
LOGICAL CNTRL
REAL CNTRL
REAL , CNTRL
REAL CNTRL
REAL i CNTRL
LOGICAL CNTRL
LOGICAL CNTRL
LOGICAL - CNTRL
LOGICAL : CNTRL
REAL o CNTRL
INTEGER :
INTEGER - ARRAY _SURF
INTEGER :

INTEGER  ARRAY

- INTEGER ARRAY

INTEGER SEGA
INTEGER SEGA
INTEGER

INTEGER SEGA
INTEGER

INTEGER ) SEGA
LOGICAL CNTRL
LOGICAL CNTRL
I'NTEGER ARRAY SURF
INTEGER : CNTRL .

REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
REFS
DEFINED
REFS
REFS
2=380
378
REFS
DEFINED
143
239
REFS
363
REFS
REFS
REFS
DEFINED
REFS
REFS
363
REFS
REFS
REFS
"REFS
REF3

DEFINED
46
a6
357
355

46
356

" DEFINED
46

FTN 4,5+R406

DEFINED
51
51
51
51
51
51
49

373
399
400
372
383
383
372

167
263
357
292

389
358

376

375
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

389

383
353
353
381

374

401
373
387

373

83
179
275
358
308

399
359

358
358
365
377
381
DEFINED

01/25/78  10.26.57

BLCKA
BLCKA
BLCKA
BLCKA
BLCKA

357
358
359
360
361
362

398

375
DEFINED

374

388

374

95

191

359
322

DEFINED
360
359

398

374

404
405
406
407
408

2%4G0

372
375
DEFINED

375
107

233

360
336

388
361

360

PAGE

22401

3786
369

119
215
2861
344
362

361

8

378
371

131
227
362
348
363

362
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60

&5

70

75

80

35

90

95

100

105

-
oy
o

7 4%0.0/
DATA(TAW(1,M) ,M=1,10)/2%4100.,8%18./

* k% TEFLGN ER 2 3
DATA(RTE(2,M) ,M=1,10)
/5.00E-10,
0.0,
2.10E-09,
1.31E-09,
1.086E-09,
5.0CE~10,
4%0.0/
DATA(TAW(2,M),M=1,10)/2%4100.,8+*18./

(2N e}

N0 U D@ N

c “x%  NOMEX —#%=*
DATA(RTE(3,M) ,M=1,10)

/1.24E-09,

0.0,

5.21E-09,

3.25E-09,

2,62E-09,

1.24E-09,

4%0.0/ S

DATA{TAW(3,M),M=1,10)/2%4100. ,8%18./

NOUBDHWN -

C. . #%% LRSI *x=*
DATA(RTE(4,M) ,M=1,10)
/5.10E-10,
0.0,. -
2.14E-09,
1.34E-09,
1.08E-09,
5.10E-10,
4=0.0/
DATA(TAW(4,M) ,M=1,10) /24100, ,8%18./

NOUBWN =

C * %k HRST L XX ]
DATA(RTE(S,M),M=1,10)

‘ : /5.20E-10,

0.0,

~ 2.1BE-09,

1.38E~09,

1.10E-09,

5.20E-10,

4%0.0/
DATA(TAW(5,M) ,M=1,10)/2%4100. ,8%18./

N O U D WA~

C Cookkw . RCC ks
DATA(RTE(6,M) ,M=21,10)
. /1.00E-12,
0.0,
4.20E-12,
2.62E-12,
2.12E-12,
1.00E~-12,
. 4=0.0/ .
DATA(TAW(6,M) ,M=1,10)/2%4100.,8»18./

N ULD W -

FTN 4.5+R4086
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BLCKC
BLCKC.
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115

120

125

130

135

140

145

150

155

166

165

170

}

SUBROUTINE BLCKC

c

c

LAY HWN -

NOU D WA -

0000

O U 5 WK -

73/73 OPT=2

*%k  BULKHEAD #%*

DATA(RTE(7,M),M=1,10)

" /1.00g-09,
0.0,

4.20E-09,
2.62E-09,
2.12E-09,
1.00E-09,
4%0.0/

DATA(TAW(7,M) ,M=1,10)/2%4100.,8%18./

%k WINDOW %%
DATA(RTE(8,M),M=1,10
/

)

0.0,
0.0,
0.0,
0.0,
0.0,
0.0,

4%0,0/
DATA(TAW(8,M) ,M=1,10)/10%4100./

#%% . MTCS = MULTI=LAYER INSULATION %%
DATA(RTE(9,M) ,M=1,10)
T /0.0, 7

1..29€E-09,

1.89E-06,

1.20E-086,

9.77E-07,

4.60E-07,

4%0.0/
DATA(TAW(9,M),M=1,10)/2%4100.,8%3./

NN D W~

#¥%  PTCS -~ — CHEMGLAZE =x=
DATA(RTE(10,M),#M=1,10)
/3.99E-11,
0.6,
4.41E-08,
2.75E~C3,
2.23E-09,
1.05E-09,
. 4=0.0/
DATA(TAW(10,M),M=1,10)/2%4100. ,8%10./

{0 UL D W -

#x*  CABIN ATMOSPHERE LEAKS (CRACKS) #w%x

: AREA. = 3.27E4 SQ INCHES

DATA(RTE(11,M),M=1,10)
/0.0,
0.0,
8.725E-10,
6.540E-08,
8.725E~-10,
2.007E~08,
4%3.0/
DATA(TAW(11,M),M=1,10)/10%0.0/

[

FTN 4.5+R406
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135
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139
140
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185
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ol o BLCKC 176

c #x¥ - LMOP LEAKAGE (LEAKL)=%%% BLCKC 177

C AREA = 1.937E5 'SQ INCHES BLCKC 178

175 DATA(RTE(12,.M),;M=1,10) ~ BLCKC 179

‘ 1 /0.0, : : BLCKC 180

2 0.0, BLCKC 181

3 2.50E-10, BLCKC 182

: 4 1.88E-08, _ : BLCKC 183

180 5 2.50E-10, _ BLCKC 184

6 5.75E-09, : BLCKC 185

7 4%0.0/ BLCKC 186

} DATA(TAW(12 M) ,M=1,10)/10%0.0/ BLCKC 187

c *%% - SMTP LEAKAGE (LEAKS)#xx* BLCKC 188

185 . : c AREA = 1.215E5 SQ INCHES = . BLCKC 189

. DATA(RTE(13,M),M=1,10) BLCKC 190

1 /0.0, BLCKC 191

2 0.0, BLCKC 192

3 3.99E-10, i BLCKC 193

190 4 2.99E-08, BLCKC 194

: 5 3.99E-10, BLCKC 195

6 9.1BE-09, BLCKC 196

7 4%0.0/ : BLCKC 197

DATA(TAW(13,M),M=1,10)/10%0.0/ BLCKC 198

195 o BLCKC 199
o %%  PAYLOAD BAY LINER INSIDE VENTS (FILI) %% BLCKC 200 )

DATA(RTE(14,M),M=1,10) BLCKC 201

1 /0.0, BLCKC 202

2" 0.0, e BLCKC 203

200 3 1.36E-8, BLCKC 204

4 1.02E-6, : BLCKC 205

5 1.386€-8, BLCKC 206

[ 3.43E~7, BLCKC 207

- 7 : a=0.0/ BLCKC 208

205 DATA(TAN(14 M) M=1,10)/10%0.0/ BLCKC 209

C BLCKC 210

c *** PAYLOAD BAY LINER OVERBOARD VENTS (FILO) & **x BLCKC 211

DATA(RTE(15 M),M=1,10) BLCKC 212

1 /0.0, BLCKC 213

210 2 0.0, BLCKC 214

3 3.55E~-09, : BLCKC 215

4 2.67E-07, : » ; BLCKC 216

5 3.55E-09, : BLCKC 217

& 8.15E-08, BLCKC 218

215 7 4%0.0/ BLCKC 219

: DATA(TAW(15, M) M=1,10)/10%0.0/ : BLCKC 220

c = BLCKC 221

C. - THE FOLLOWING 1S USED TO PLACATE THE CDC LOADER BLCKC 222

o ; BLCKC 223

220 DO 10 M=1,10 - _ BLCKC 224

DO 5 K=1,15 ‘ BLCKC 225

RATE(K,M) = RTE(K,M) BLCKC 226

5 TAU(K,M) = TAW(K,M) BLCKC 227

10" CONTINUE ) , BLCKC 228

225 c BLCKC 229

C o e w oF S0 3 K KK S A oK K % 3 ok ok K ok ok R ok BLCKC 230

C * % MATERIALS LIST * & - BLCKC 231

KINDS=15 BLCKC 232
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Feasn

, : e DATA(KKIND(K) ,K=1,15) BLCKC 233

: 230 1 /6H LINER, BLCKC 234
i : 2 BHTEFLON, : ' BLCKC 235
! 3 BH NOMEX, BLCKC 236
: 4 6H LRSI, - BLCKC 237
] L 5 6H  HRSI, BLCKC 238
i 235 6 6H RCC, . BLCKC 239
I 7 6HBLKHED, ' BLCKC 240
i 8 6HWINDOW, . BLCKC 241
! 9 6H MTCS, . BLCKC 242
! * 6H - PTCS, BLCKC 243
| 240 1 GHCRACKS, BLCKC 244
l 2 6H LEAKL, BLCKC 245
; 3 6H LEAKS, , BLCKC 246
4 6H FILI, BLCKC 247

D : 5 6H FILO/ : BLCKC 248

245 c , ; : ‘BLCKC 249

0C 20 K=1,15 BLCKC 250

20 KIND(K)=KKIND(K) : BLCKC 251

c : ' ' BLCKC 252

C Bk k ok kb kR k ko ko k kR kR KKk kR KRk kR kR Rk h kAR k Rk kR kkkkhkk kb kb ktxxxkk BLCKC 253

250 C % % LIST OF SPECIES,MOLECULAR WEIGHTS AND DIAMETERS(CENTIMETERS) & = BLCKC - 254

: C. % % THAT WILL BE USED TO . COMPUTE COLLISION CROSS SECTIONS *= = BLCKC 255

¢ * % REFERENCE HIRSCHFELDER,CURTISS AND BIRD BLCKC 256

= C * * BLCKC 257

] DATA(SDATA(K) ,K=1,30)" , BLCKC 258

5 255 1 /6H DUTG1, 100., 7.800E-8, BLCKC 259

= 0. 2 6H OUTG2, 100., 7.800E~8, , : BLCKC 260
o 3 64 H20, 18., 3:245E-8, BLCKC 261

;) 0k ‘4 BH N2, 28., 4.132E-8, ’ BLCKC 262

5 6H . CO2, 43., 4.435E-8, BLCKC 263

I} 260 ] 6H 02, 32., 3.853E-8, BLCKC 264

e 7 - BH co, 28., 4.029E-8, BLCKC 265

= 8 &H H2, 2., 3.331e-8, BLCKC 266

e 9 6H .- H, 1., '2.B40E-8, BLCKC 267

o ' * BHMMHNOS; 46., 4.500E-8/ BLCKC 268

@ 285 . o ' : BLCKC 26%

‘ o KK=0 , BLCKC 270
; , R ‘ DO :30 K=1,28,3 BLCKC 271
i C ~ KK=KK+1 : ' BLCKC 272
1 R SPECIE(KK) = SDATA(K) BLCKC 273
X 270 MOLWT (KK) = SDATA(K+1) : ' BLCKC 274
i : 30 DIA(KK! = SDATA(K+2) BLCKC 275
i o i C EE 3T 2 T E S FE LS S 2 S S R R 24 BLCKC 276
i B c = % LIST OF SURFACE LOCATIONS #* x BLCKC 277
DATA(PLCE(K).,R=1,1C) BLCKC 278

275 - 1 /6H BAY, : BLCKC 279

2 BH CREW, BLCKC 280

3 BHFUSLAG, BLCKC 281

« 4 6H Gis, ; BLCKC 282
i 5 6HRADOCR, BLCKC 283
: 280 6 6H TAILL, BLCKC 284
; 7 6H ‘WING, BLCKC 285
{ 8 BHMODULE, BLCKC 286
' 9 ~BH PLTT, . BLCKC 287
f * 6H © PLT2/ ' BLCKC 288

! , 285 - DATA(PLCE(K),K=11,20) BLCKC 283

LY



~

3\
) ~ f )
SUBRCUTINEZ BLCKC 73/73 opPT=2 FTN 4.5+R4086
+ 1 /BH - PLT3,
) 2 6H PLT4,
3 6H PLTS,
: MR 4 6HWINDGY,
'l P 290 5 BHELEVO™,
i 6. 6H BAYL,
7 6H - MODL,
8 6H WINDL,
9 7 BHFILTER,
295 * 6H. NONE/
c
_ DO .40 'I=1,20
? 40 PLACE(I)=PLCE(I)
i B
. L3000 s sk sk o 3¢ ok s sk ok ok b ok ok sk ok ok e o sk ok sk K ok o oK e 0K 3 KoK oK K o ok i o ke o ok o O okt b ok ok ok ok K
| o C LOAD 'IN THE SPECIES MASS FRACTIONS TO BE USED FOR THE
: ‘ ‘ “.C:. . SHUTTLE ENGINES AND EVAPQORATOR
o ,
: DATA(SPDATA(K),K=1,50) . _ -
305 C.TYPE OUTY1. QUT2 H20 - N2 co2 02 co H2  H MMH - HNO3
: 1./0.0, 0.0, .290, .420, .078, .001, .184, .017, .001, .002,
e, ‘2 0.0, 0.0, .280, .420, .078, .001, .184, .017, .001, .002,
> g 3 0.0, 0.0, .290, .420, .078, .00, .184, .017, .001, .002,
e ; 4 0.0, 0.0,1.000, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
; o 310 5 0.0, 0.0,1.000, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0/
| o ‘ DO 60 K=1,5
Lo DO 50 L=1,10 i ‘
ENRE N 50 SPECMF(L,K)=SPDATA( (K~1)*10+L )
B 60 CONTINUE
o 315 o ~
e © C7 . LODAD IN THE PLUME FUNCTION COEFICIENTS
=] c .
Mg -DATA(PFDATA(K),K=1,50) :
gt c o c1 c2 C3  THETA1 C5 = C6  THETA2 MFLUX VELOC TYPE
o 320 1./1351.,10.00,.0126,64.0, 35.0,-.0350,180., O0.,3.5E+5,6H . RCS,
o 2 '23.2, 8.65,.0137,40.0,5.810,~.0467,140.,.054,3.56+5,6H  VCS,
‘ 3 9332.,10.65,.0126,64.0,235.5,~.0350,180., - 0.,3.56+5,6H OMS,
4" 4.47, 6.00,.0176,36.8, 1.14,~.0773,148.,.002,1.0E+5,6H EVAP2,
V : 5 1.963, 6.00,.0106,148., 0., 0.,148., 0.,1.0E+5,6H EVAP1/
325 c ;
' ' " DATA(NPLME(K),K=1,5)
¥ c TYPES :OF ENGINES/VENTS
' 1/ . 6H - RCS,
< 2 6H . VCS,
{ 330 3 BH OMS,
i : 4 6H EVAP2,
~ 5 6H EVAP1/
g g
L c
E 335 , DO.BO K=1,5
! Foeln ©DO 70 L=1,10
70 PLUMEC(L,K) =.PFDATA{ (K-1) % 10 + L )
| : 80 CONTINUE
TR o DO S0 K=1,5
‘ 340: 90 NPLUME(K) = NPLME(K)
» RETURN .
END
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73/73 ~opr=2 FTN-&4.5+R408 ~ 01/25/78 10.28.857" PAGE -
-~ SUBROUTINE "MLOSSR(J) MLOSSR 5
: : : : MLOSSR 6
ERKERERFEEX RN A AR EEEF R E TR AKX R F IR R K kTR kK MLOSSR 7
* ) * HMLGSSR 8
* SPECIES MASS  LDSS RATE . * NLOSSR =]
* : ' * MLGSSR 10
A e 3 ol RO R K ey K K o Xk ok Mok ok RO R o ok e ko ok ok Sk ok R ok ok % kK MLOSSR 11
CODED BY: M. HETRICK 2/16/77 MLCSSR 12
OBJECTIVE: MLOSSR 13
THE OBJECTIVE OF THIS FUNCTION IS TO ASSIGN THE RATE AT WHICH MLCSSR 14
SPECIES ™M IS LEAVING THE SURFACES. THERE ARE 10 SPECIES CURRENTLY MLOSSR 15
BEING MCNITORED ALTHOUGH ONLY SIX (M=1,6) ARE LOST AS ORIGINAL MLOSSR 16
T MATERTAL FROM SURFACES. THE FOLLOWING TABLE LISTS MASS FRACTIONS. MLOSSR 17
OF THE VARIOUS SPECIES DURING CERTAIN ON-QORBIT EVENTS. MOLE MLCSSR 18
FRACTION ARZ GIVEN IN PchhTHES-o. ‘ MLTSSR 18
MLCSSR 20
SPECIE, M EARLY QUTGAS ENG EVAP i L EAKAGE MLCSSR 21
. DESCRP PERIOD FIRINGS OPERATION . MLOSSR 22
PERICD - MLOSSR 23
1= QUTGASt ) 1.0 ) MLOSSR 24
2= QUTGAS2 X MLOSSR 25
3- H20 .420({.570) .290(.328) 1.0 .010(.016) MLOSSR 26
4=~ N2 .282(.229) .420(.3086) +750(.7680) MLOSSR 27
5= C02 s212(.178) .078(.038) .010(.0G7) IMLOSSR 28
6= 02 +160(.076) . < 001(.001) .230(.219) MLOSSR 29
7= CO . . 184(.134) MLOSSR 30
8- H2 L017(.017) MLOSSR 31
~9~ ENG1(H) .001(.015) MLOSSR 32
“10= ENG2{MMHNO3) .082(.001) LOSSR 33
. MLOSSR 34
TESTING HAS 'SHOWN THAT THE H20,C02,N2, AND 02 ARE DESCR3ED FROM A WMLOSSR 35
SURFACE WITHIKN 1070 20 HCOURS AFTER INSERTIGN INTZ VACUMN(DIBIT) MLOSSR 2
THESE GASES ARE REABSORBED UPON RE-ENTRY SO THEIR MASS LOSS: RATES TLCSSR 37
ARE NOT A FUNCTICN OF THE AGE OF THE SURFACE. HOWEVER SPECIES THAT MLESSR 38
ARE. UNIQUE TO THE MANUFACTURINSG PROCESS SUCH AS LARCGE MOLECULAR MLDSSR 38
WEIGHT 'GILS CO:HAVE MASS LCSS RATES THAT ARE A FUNCTION DF LONG TERM  JALDSSR 40
SURFACE-HISTORY. GENERALLY THESE OILS HAVE A LCW CONCENTRATICN ON WMLGSSR 41
THE GROUND nVD THERE IS RO SIGNIFICANT REASSCRPTICN. MLCSSR 42
MLZSER 43
COMMO\/CMLUS:/MLP( 500,10} ,MSOT7{300) WiLSS3R 44
”DMmOh/CNTRL/DtP:.I,Cgqu, D8UG2, DBUGZ, DBUGD, ED, ENG, © MLOSSR 45
o1 EVAP, FIVP, LEAK, LMCF, = MAXTVP,MCD, MLGSSR 46
2 MFPATH,NEWCON,NEWTN SNERVEP NEWMFS  NEWMLC ,NEWTCD, MiCSSR 47
.3 MIRTMP,CRBITR,0UT, REFLCT,REPORT (50}, ML OSSR 48
-4 RFAS, RFSS, '3MTP, TITLE(12). TSTART(3), i MLO5SR 43
5 TSTCPM 3), co, SUNL, SUXNM, SUNHA MLCSSR - 50
CGVNDN/VDF/ ATCOZE. TINE(G),RFSURF/1D).RECEVR({SC), MLCSSR 51
2 EETALPLVCH, YANW, hug-,ALT, MAXL, MLDSSR 52
3 bSMCD(25), DPLL(;D) THETAL(25),XL05{25), C5{(25), MULOSSR 53
4 2105(25),CO5XX{10),C08X¥{10),COSXZ¢ 10),»05YX(10). MLOSSR 54
5 COSYY(1G).CCSYL51O)|U LX\1O,,CuSZY(1O) COsSzZZ{10), MLOSSR 55
i) OPH1(1C),D0MEGA{10).STHETALTO), MLISSR 515
7 PHI‘(‘O).FHI¢(1”),ThETA1(10!,TH:TA2(10).VX.VY,VZ,. ALCSSR 57
8 X010}, YC(10).-,\1u),,><ThF(2 ) .RMAXRF KiLO55R 53
COMMON/SURF JIDENT (338 ), SECTI300 ), MATRL(250),ARSA(300) - MLOSSR 59
COVV]N/SSJKCC/"'PFQC(300).‘NTSV\:G),GNTIME(SO),SSURFS(SOD) MLOSSR &0

COMION/TMP/ TEMPGS(300) , TEMPOR(59) MLOSSR 61,
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COMMON, RATEST/RATE(15,10),TAU(15,10}

CDfVON’RATES2/AGhORo, AGESLE, KIND(15), SPECIE{1C). MOLHT(10).

1 PLACE(20}, a;A(1o)
COMMON/SEGA/JTOTAL,JKEER,KINDS , KTOTAL
COUNMON/SPEC /MOUTY  NMOUTZ MEDT , MEG2 , M1 M2
DIMENSION T(10),TCOEF({19Q)

REAL MLR
INTEGER SSURFS,SURFSC
LCGICAL DBUGA,ED,QUT

THE AGE OF THE ORBITER AND SPACELAB SURFACES IS SMECIFIED AS AGEORB
AND AGESLE,

AGE = AGEORB
IF{SURF5C(J).GT,1000)AGE=AGESLRE

IN GENERA. THE TIME USED FOR LOSS 0OFf THE LOW MOLECULAR WEIGHT GASES
IS THE TIMVE FROM LAUNCH MINUS 3 MINUTES(TIME TO REACH C€.10~3 TORR}
WHEREAS “THE TIME USED FOR THE LARGE MOLECULAR WEIGHT SRECIES(M=1&2)
1s FIGUREDL USING THE AGE OF THE SURFACE PLUS TIME ON ORSIT

TIMEOO=TSTART(1)+60.4 TSTART(2) + TSYART(3)/60. = 2.

IF(TIMEDD,LT.0.) CALL ERRORB(1,0)
T{1)=TIMEDOQ + AGE
T(2)=TINEOD + AGE
T(3)=TIMEDD
T(4}=TINEOD
T{5)=TIMEQD
T(6)=TINEQO
T(7)=TIMEQO
T{B8)=TiMEOD

T{9) =TiMEDD
T(10)=T7IMEQD

"THE CURRENT TEMPERATURE OF SURFACE SURFSC{J) IS TEMPODS({d)

Td = TEMPGS (U) o

CL,1100;130u

c
c

~C U THE 'SECTION. OF  THE CCNFIGURATION IN WHICH NJ CAN BE FOUND 1§ SECT(d)

c

C
C

~DEFINE THE MATERIAL AND COMPUTE THE MASS LOSS RATE OF EACH SPECIES

THE KIND OF SURFACE IS MATRL(U)

DO 30 k=1 ,KINDS
 IF(MATAL(J) .EQ. KIND(K}) GO TO 40 .
30  CONTINUE

CALL ERRORB(2,MATRL{u})

40 CONTINUE

IKIND=K
IF(DBUGA) WRITE(8,6100) IKIND,SURFSC{d),u
GO TO (100, 200,300,400,500,600,700,800,800,1000,1100,1204,12300,
g 1400 ,1500) , IKIND

wwk  MATERIAL 1S PAYLOAD LINER =+

01/25/78

MLOSSR
MLOSSR
MLOS5SR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
WLASSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLCSSR
MLOSSR
, MLOSSR
MLCSSR
MLOSSR
MLOSSR
LOSSR
MILOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLGSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
JLOSSR
MLOSSR
MLOSSR
¥MLOSSR
LCSSR
MLOSSR
MLOSSR
MLOSSR
MI.OSSR
MLC3S5R
MLQASSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
- MULBSSR
LOSSR
MLOSSR
MLOSSR
MLOSSR

10.26.57

62
63
84
65
66
67
€8
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
65
86
87
88
89

116
117
118
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115

120

{25

130

135

140

‘~145,

150

155

160

168

170

100 CONTINUE
50 101 M=M{ M2
TCOSF(M)=(TJ = 100.) / 29.

MLR{dJ JA}= RATE(1,M) # EXP{TCOEF(M})

101 CONTINUE
- RETURN

C o *%%  MATERIAL. IS TEFLON . =%

200 CONTINUE

DO 201 M=Mi M2

TCOEF(M)=(Td = 100.) -/ 29.

MLR{dJ M)= RATE(2,N} x EXP(TCOEF(M})
"201 CONTI NUc

RETURNW:

ss%  MATERIAL IS NOMEX #xx
300 CONTINUE
0O 301 M=M1 M2
TCOEF (M)=(Td =~ 100.) / 29.
MLR(J Mj= RATE{3,M) * EXP(TCOEF(M))
301 CONTINUE
RETURN

#%% MATERIAL IS LRSI wx%
400 CONTINUE

D& 401 M=M1 M2

TCOEF (M)={TdJ = 100.) / 29.

MLE(J M)= RATE(4,M)} % EXP(TCOEF(M))
401 CONTINUE

RETURN

sk MATERIAL IS HRSI ##x
500 CONTINUE :
DO 501 M=M1 M2
TCOEF(M)=(TdJ ~ 100.) / 29.
MLR{dJ ,M}= RATE{S,M) * EXP(TCOEF{M))
‘501 CONTINUE
RETURN

4% - MATERIAL IS RCC " w%w
500 CONTINUE

DG 601 MMt M2

TCOEF (M)« {Td = 100.) /

TMLR(J M)= RATE(6,M) # EXP(TCOEF(M))
601 CONTINUE

RETURN

#ux  MATERIAL 15 THE BULKHEAD k%
700 CONTINUE
DO 701 M=M1, M2
TCOEF{MI={Td =~ $00.) / 29.
MLR(dJ ,Mj= RATE(7,M) *» EXP({TCOEF(M))
701 CONTINUE
RETURN

FTN 4.5+R406

EXP(T{M)/ (~TAU(1,M)=60.))

EXP(T(M)/ (~TAU(2,M)}*60.))

EXP{T(M)/ (~TAU(3 M)*60.})

EXP(T(M)/ (~TAU(4,M)}*60.))

EXP(T(M)/ (~TAU{5,M}=808.))

EXP{T{M)/(-TAU(6,M)=E0.})

EXP{T{M)/ (=TAU{7 . M)=60.))

sex  MATERIAL 1S A SURFACE THAT LEAKS CABIN ATMOSPHERE ez

1100 CONTINUE

01/25/78

MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLAOSSRA
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR

LOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLCSSR
MLOSSR

MLOSSR

MLOSSR
MLOSSR
MLUSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLO3SSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLUOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLOSSR
MLASSR
MLOSSR
MLOSSR
MLOSSR

10.26.57

119
120
121
122
123
124
125
126
127
128
128
130
139
132
133
134
135
136
137
138
138
140
141
142
143
144
145
146
147
148
148
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
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175

180

185

180

185

200

208

210

215

220

S BROUTENE- MEOSSR—— -7

1107

c
o

c
C
c

c
c

c
c

c

* gk
800

901

903

902

Hox %
1000

10¢1
1003

BT LOTED

DO 11071 M=ti1,M2
TCOEF(M)=(TJ — 100.) 7 23.
MLR(J M) = RATE(T1,%)
CONTINUE

RETURN

MATERIAL IS MTSC ==
CONTINUE
IF{:NOT.CUT) GO TC S¢3
DO 901 W=IQUTT,NIuT2
TCOEF (M) = (Tu—~¢= IFARIR
MLR(J, %)= RATELG W) ~ ZXF(TC

CONTINUE

IF(.NDT.ED) RETURN
E = 7500,
R =1.33
TUK = Td + 273.
DO 962 M = MED1,WED2
TCOEE (&) = (E/R)~{:./373. -

WMLR{ Y, i4)= RATE(S,¥) ~ EXF(TC3

CONTINUE
RETURN

MATERIAL IS PTSC »w=
CONTINUE
IF(.NOT.OUT
DO 1063 M=t
TCOEFINY =
MLRIJ ,M)= R
CONTINUE
IF( NOT.ED) RETURN
E =/75G0.

R =:1.88
TUK = Td +

TCOZE(¥, = (
MLR(J,M)= QA

CONTINGE

1002 CO»

* ok

g00

801

*R K

1200

1201

RETURN

MATERTAL IS WINDCA - ===
CONTIMNUE .
PO g1 Ci=stty
iCCher) Td
MLR(J %)= RA
CSN:Iﬁdh
RETURN

M

AT}

T

NdiEPI
CONTINCE
L3 120 =i
TCIEF(W)
RLr{d W)
CONTINUE
RETURN

CEF(M))

TETN 4.8+R406

./TJA)
EF(M))

# EXP(TIM)/(~TAU(S,1)*50.))

* EXP(T(M)/(-TAU(9,M)=50.))

SEF{M)) = EXAS{T(M)/(-TAU(B,¥)*E0.))

CEF(M)) = EXP(T(M)/(~TAU(10,%)=ED.)})
'TUn
EF{M;) * EXP(T(M)/(~TAU(1C,%)1=50.))

FT5/78

MLCSSR
MLCSSR
MLCSSR
WMLCSSR
NLESER
MLOSSR
MLOSSR
MLOSSR
MLDSSR
MLOSSR
MLCSSR
MALCSSR
MLZS5R
MLOSSR
MLOSSR
MLTGSSR
MLOSSR
¥.038R
MLOS SR
MLOESR
¥ 3S58R
MLOSSR
MLISSR
¥LCSSR
WL358R
MLOSSR
V_CS§&R
VOSSR
VoDSSR
MLCASR
MLCSSR
MLCSSER
MLOSSR
fv?LCS S-?
RMLZSSR

WLIOSSR
WLISER
WLZ3ESR
J »VDS.(
NLCS8|
MLCS35R
MLCSSR
MLCSSR

10.26.87

176
177
178
17¢
180
181

182
183
184
185
188
187
1e8
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190
191

192
193
184
185
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SUBROUTINE MLOSSR 73/73 . 0PT=2 FTN 4.35+8308 01725778 10.28.57
C #»% MATERIAL IS SMTP CASIN LEAKS = =#% MLOSSR 233
230 $300 CONTINUE : MLOSSR 234
DO 13201 =1, 142 MLOSSR 235
TCOEF (M)=(TJ — 100.; ] 292. MLDESR 236
MLR{J,i1)= RATE(13,%) MLOSSR 237
1301 CGNTINUE MLOSSR 238
235 S RETURN MLOSSR 239
; c ; MLOSSR 240
C *#*  MATERIAL 15 FILI - HMLOSSR 241
1400 CONTINUE MLOSSR 242
DO 1401 M=t1,42 %¥LO55] 243
240 - MLR{U, M)z RATE{14,%) ¥IO35R a4
1401 CONTINGE MLCSSR 245
: RETURN , MLOSSR 246
c ' #LCSSR z47
. C. x%% MATERIAL IS FILG _— 1%LOSSR 245
245 1500 -CONT INUE : : WL2SSR 243
< p0 1507 d=R1,N2 M_CSSH 50
MLR(J,¥Mi= RATE(15,1) ' MLOSSR =
1501 CONTINUJE MLOSSR 252
: RETURN MLOSSR 25
250 c " MLOSSR 254
- ‘ g100 FORMAT (*  WMLUCSSR{160) IKIND,SURFSC(y).,J",3T710) MUCS3R 255
’:- END - MLOSSR 2586
-
T
. SYMBOLIC REFERENCE MAP (R=2)
3 ENTRY POGINTS  DEF LINE REFERENCES
Z 3 - MLOSSR ) 1 120 <28 136 133 132 18C 188 176 185
£ 203 Z41 215 227 235 2432 248
D VARIABLES SN TYPE RELCZATICN
702 AGE REAL REES 24 85 DETINED 72 74
0 - AGEORB REAL RA REFS £3 73
{. AGESLB REAL RAT REFS 55 74
107 . ALT REAL yos REF3 47
1604 - AREA REAL ARRAY SLRE RZFS 55
"0 ATCODE REAL MOE R=FS 47
103  BETA REAL T REFS 57
© S 337 cosxx REAL ARRAY vIE RIFS 47
B® 351 cosxy REAL ARRAY  N3E XEFS 47
wg G2 363 COSXZ REAL ARRAY NoF RIFS 47
EBEZ 375 COSYX REAL AXRAY MOE RZFS 47
W 407 COSYY REAL ARRAY woE 2EFS 47
W 421 cosvz REAL ERTAY St z273 %7
O g 433 cCOSZX REAL ARRAY £ SEFS &7
&y, 445 coszy REAL ARIAY e SSFS 47
%> 457 cC0szz REAL ARRAY vLE RIFS 47
T\t ! DpauGa LOGICAL NTEL RSFS 41 66 143
ﬁi"‘ 2 D3UGB REAL CNTR. FEFS 41
T 3 DBUGC REAL oNTRL 3EFS 41
4  DBUGD REAL CNTRL BEFS 41
0 zL REFS 43

(ZEPSIT REAL CNT





