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FOREWORD

This document describes the user input instructions for the
use of a component cataloging techniqué developed by Martin
Marietta Corporation, Denver Division under Contract NAS 8-29670.,

The program was developed in satisfaction of two cataloging
tasks under the above contract titled Space Tug Thermal Control
for the National Aeronautics and Space Administration's George
C. Marshall Space Flight Center. Mr. Jack D. Loose of the Astro-
nautics Laboratory,rPropulsion and Thermal Branch served as the
Technical Monitor.

The‘program provides thé thermal designer of spacecraft a
means of documenting components in a standardized manner and‘
serves as a reference to obtain necessary thermal desigﬂ infor-
mation. The catalogue which was prepared during the study was
published as a separate document, Reference 1.

Mr. Solomon H. Eichenbaum was the major contributor in the

development of the catalogue,.
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INTRODUCTION

The Space Tug Equipment Data Bank was developed under the
Space Tug Thermal Control Study Contract NAS8-29670, This manual
details the input instructions to the data bank, an explanation
of the program and its outﬁut. The data bank was developed in
satisfaction of two of the study tasks, the equipment‘thermal
requirement catalog aﬁd the equipment characteristics and con-
straints catalog, The data bank contains 109 components within
Space Tug Avionicé system, Other systems were not includgd in
the data bank due to the available infofmatibn, however, with somé
program modification, other systems could be incorporated into
the data bank program, The data bénk was developed and checked
out and 1s compatible with the Univac.1108, apd the CDC 6500
coperating systems,

The data containedlwithin the data bank is general in con-
tent with emphasis on the component thermal design, The data
is applicable to any spacecraft program where the components
contained in the data bank can be applied in satisfaction of the

system and subsystem requirements,



Section 1 - Inputing Equipment Catalogue

Space Tug Equipment Data Bank Input Pfocedure

A preprinted form for inputing raw data to the equipment
catalog data bank was developed to enable an easy input method,
The preprinted form was used with corresponding prepunched cards
so that once the raw data was filled in on the data sheets it was
submitted for key punch with the prepunched cards and the data
was punched to the cards.

Table 1 shows the line and field length that éorresponds to
the raw data to be incorporated, The area is darkened to indi-
cate the allocated space, Table 2 is a sample of a completed
data sheet from the data bank,

The following are instructims to be followed in filliqg
in the data sheets with inﬁut data, While following these
instructions one should keep Table 1 in view for reference,

1) Starting with page 1, line 1, field 69 through 72,
fill in the page number in chronological order. This corres-
ponds to the chronological order of the components being
incorporated into the data bank, The field z2llows component
numbers from 1 through 9999 and is,right hand justified (bbb1l,
b102 etc.).
| 2} Line 4, field 8 througﬁ 49 - £ill in the system that
component i is a part of e,g. AVIONICS SYSTEM, etc; input is

left hand justified,
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3) ‘Line 5, field 8 through 49 - fill in the subsystem that
component 1 is paft of e,g, DATA MANAGEMENT, étc; input is left
hand justified,

4) Line 7, field 3 through 6 - fill in the component
- identifier (see Appendix I). Appendix I 1ists the available
component names and their corresponding identifiers. These
equipment identifiers are right hand justified, Note: 1if the
identifier is mispunched in columns 3 throtugh 6 or not included
in appropriate allocated space, the program will stop at that
component and will print an output message indicating "xxxx
is not a defined equipment item." Section 3.0 discusses
modifying the program to add additional equipment identifiers
for component names not included in program list,

5) Line 7, field 7 through 9 - £fill in the numerical order
of component i, subject space is right hand justified, and avail-
able code‘is from 1 through 999 per component i e.g. IMU bb3 or
COMP b©29, etc. )

6) Line 7, field 11 through 28 - fi1l in the component name
or tit’e e.g. SKN—24OQ IMU etc, Title is left hand justified.

7) Line 7, field 31 through 48 - fill in if available,
component i manufacturer (part numbef)e.g. SINGER COMPANY etc.,

- Variable is left hand justified,



“8) Line 7, field 51 through 72 - fill in if available,
component i manufacturer part number e.g. P/N-bPD9450027-005;
item is left hand justified. Note: mnot all components have
manufacturer part number and 1f item is.not included, no problem'
occurs in the program.

9) Lines 8, 9, 10 and 11, field 54 through 56 - fill in the
minimum temperature value per each of the specified iteﬁs. Tem-
perature 1s in degrees F to the nearest integer, range is from
~99 to 999°F, Note: do not include plus sign if temperature has
a positive value,

10) Lines 8, 9, 10 and 11, field 62 through 64 - £ill in
the maximum temperature value per eacﬁ of the specified items,
Temperature as indicated is in degrees F to the nearest integer,
range of the program is from -99 to 999°F and is right hand justi-
fied. |

11) Line 12, field 26 through 42 - fill in component i
package shape, There are 3 acceptable shapes in the program CYLINDRICAL
RECTANGULAR or SPHERICAL. The first 4 letters in each case CYLI,
'RECT and SPHE are used to identify the package shape, The program
will accept the full package shape name or just the first 4 letters
as long as the variable is left hand justified, e.g, CYLIbbbbb or
CYLINDRIéAL. Note: to add other package shapes to the program will

require some additional program modifications,



12) Line 13, field 29 through 33 - £ill in the rectangle or
cylinder length in inches to the nearest tenth of an inch., If
package is a sphere, leave field blank,

Field 43 through 47 - fill in for recténgular package the
width, for a cylindrical or spherical package - fill in the
radius to the nearest tenth of an inch. |

Fileld 58 through 62 - fill in only for a rectangular package
the height-in inches to the nearest tenth of an inch. Note: for.
cylindrical and spherical packages this field is left blank, All
three dimensfons are right hand justified, _

13) Line 14, field 26 through 42, fill in the case material,
The program accepts only 5 méterials with the first 4 letters of
each being the identifying flag for the material. The variables
are ALUMINUM, STAINLESS STEEL, MAGNESIUM, BERYLLIUM AND EPQXY.

The addition of other materials will require program modifica-
tions. The above variables are left hand justified,

14) Lines 15 and 16, field 28 fhrough 33 - £i1l in the
corresponding weights in pounds to the nearest tenth of a pound,
case weight on line 15 and the totallweight oﬁ line 16 as indicated
on data sheet, WNote: items are right hand justified.

15) Line 17, field 42 through 44 - £ill in component i case

solar absorbtivity. Variable is left hand justified, e.g, .900.
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Field 64 through 66 - £ill in componént i case surface emis-
sivity, Variable is left hand justified, e.g. .900.

16) Line 18, field 33 through 37 - fill in component i
input steédy state power (or average poﬁer) dissipated, in watts
t§ the nearest 10th of a watt.

Line 18, field 47 through 72 - fill in comments relative to
variable power, e.g. 28 VDG power source or HAS VARTABLE HEATER
POWER. Note: 1if comments are placed in this field, data must
be placed on line 19 to indicate what the control power is, and
if no control or variable power is needed enter a zero on line
19.

17) Line 19, field 7 through 11 - fill in component maximum
control power in watts to nearest tenth of a watt, and in field
16 through 18 - fill in the corresponding minimum temperature
(in degrees F) for the above control power, These variables are
right hand justified,

Line 19, field 26 through 30 - fill in the component i minimum
control power in watts to the nearest 10th of a watt, and in field
35 through 37 - £i1l in the corresponding maximum temperature
(in degrees F) for the above control power., (Note: 1f there
is no control power for component i leave line 19 blank, unless
line 18 column 47 through ?Z'has a comment, which will require

the contrel power to be zeroed out, 1In addition note that data



can be inputted to represent watts load per watts power etc, as
long as the input data is within the aﬁove prescribed field
length, and unit is a battery or fuel cell,

18) ©Line 20, field 33 through 37 - fill in component 1
output power in watts to the nearest 10th of a watt, For most
components this is*usﬁally zero,

"' Field 47 through 72 - comment concerning cutput power may
be added,

19) Line 21, field 32 through 38 - fill in component 1
thermal design for ground operation active or passive. Fileld
45 through 51 - fill in component i thermal design for flight
operation active or passiﬁe. Note: above variables are left
hand justified,

20) Line .24, fields 41 through 43, 53 through 55 and 66
through 68 - f;ll in the non-mission on time reqﬁirement for
component i for the three indicated time periods. No requirement
of the component to be on indicate OFF, for component requirement
to be oﬁ during above periods indicate YES.:

21y Line 25, field 37 through 39, 52 through 54 and 65
through 67, Fill in component i mission on-time reéuirements for
the 3 indicated time intervals, The options available are ON.
for continuously on,‘OFF for off requirement and INT for
intermittent. Note: wvariables are left hand justified, e.g.

QFF, INT and ON,
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22) Lines 26 through 30, field 7 through 72, and page 2,
line 1 and 2, field 7 through 72. The 7 1ines.are available for
a narrative description of component i with emphasis on the unit
physical characteristics and constraints and a more detail des-
cription of the thermal design and constraints, e.g..see Table
2 sample form,

23) Page 2, line 4, field 14 through 72 and lines.5 and 6,
field 7 through 72. The available space is to be used to list
c§mp0nent i title, manufacturer and address. See Table 2 sample
form.

94) Ppage 2, line 8 field 7 through 38 - fill in the name
of‘the individual that supplied the information on component i,
usually it is thé manufacturer personnel but may be other
individuals with knowledge of the particular component,

25) Line 8, field 46 through 57 - fill in the area code
and telephone of the individual that supplied the information on
component i; Field 69 through 72 - fill in the individual exten-
sion number.

26) Page 2, lines 9 through 25, field 7 through 72. This
aliocated space of ‘17 lines is provided for general narrative
information and detail description of the component, Reference

to any printed material may also be made here. See Table 2
[}

for sample. Note: if component i has control power included in



page 1, line 19, then the general description on page 2 must be
reduced by one line to enable the data to be on one printed sﬂeet.

27) Having supplied the various input data the following
‘option card is required after the last data card sepafated by
an end of record card. Format for the card is as follows: Raw
étarting in column 1 = gives the raw data 6utput; final starting
in column 11, gives the final data output; Thereq starting in
column 21 gives the Thermal Requirement Catalog and Char starting
in column 31 gives the characteristics and constrains catalog.
Note all or any of the four routines can be called as per user's
need.

28) Control Cards - See Section 2.7 for deck setup and

control card requirements.

13
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Section 2 « Program Description

2.1 Introduction

The Space Tug catalogue program is a Fortran 4 computer
program consisting of 5 major subroutines, The subroutines are
Page, RAW, Final, Thereq and CHAR, in addition there are 3 minor
subroutines that are part of CHAR subroutines and they are Convrt,
Sink and Timcon, Figure 1 presents a block diagram of the program.

2.2 Page Subroutine

This subroutine modifies the page numﬁers from the data
bank for both the printed raw data into a consistent and ordered
set of pages, There should be no modifications made in this part
of the program,

2.3 Raw Subroutine

Subroutine RAW provides the user a means of listing the
inform;tion contained within the data bank for checkout and veri-
fication purposes, The main reason for including the routine was
to enable the user to get.aJIisting of the data in the event that
off line listing devices are not availlable, The routine is called
after subroutine Page is called. Hence, the only change in the

data is that the page numbers have been ordered.

2.4 Final Subroutine

Subroutine final takes the input data and converts it

to internmational units for output in a similar format as the



Data
Bank
Cards

Options g:iiban Subroutine
Card PAGE
Program
Subroutine Subroutine Subroutine Subroutine
RAW FINAL THEREQ CHAR
Subroutine Subroutine Subroutine
CONVRT SINK TIMCON

FIGURE 1 - DATA BANK FLOW CHART

€T



16

raw data, with the English system of units printed in parenthesis.
A sample of the Space Tug'Equipmeﬁt Data Bank Final data is shown
in Table 3. The subroutine calls on subroﬁtine CONVERT to do the
actual temperature conversion from Fahremheit to Kelvin, Sub-
routine Final calculates the package surface area and volume and
converts the dimension to the internmational system of units,

2.5 Thereq Subroutine

Subroutine Thereq is the section of the program that
builds the equipment thermal requirements catalogue, a sample of
this catalogue is shown in Table 4. The subroutine generates
a table of all components in which the following variables are
indicated: thermai design, ground and orbital (active or passive),
power requirements in watts, minimum and maximum mission phase
thermal requirement and temperature limits in degrees Kelwvin
(Fahrenheit) minimum and maximum, The last item correlate on

and off mission requirements with temperature range.

The program uses the following equation to calculate minimum

and maximum power usage for Qmin SSP + CPC - OP

for Qmax

The minimum power is equal to steady state power (SSP) + minimum

SSP + CPH - OF

control power (CPC) - output power (OP)., The maximum power is
equal to steady state power (SSP) + maximum control power (CPH) -

output power (OP).



Table 3

SPACE TUG EQUTIFMENT DATA PANK FINAL DATA FAGE 17
THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICS, ANL CONSTRAINTS

AVICNICS SYSTEM
GUTDANTE NAJIGATICN AND CONTROL SUBSYSTEM

I Y oy L Y e T T L L

SY 7 OMA ATM STAR TRKR, ~AFNDIX COFRPORATION P/N-2125000-3 GIMBAL

DESTGN OPERATING CASF TEMFERATURE 247 TO 305 DEG. K
{ =15 T0 93 DE5. F)
NON-OPERATING AND STORASE GASE TEMPERATUSE 233 TO 328 DtG. K
' ( ~4G TO 130 OFG. F)
ACCSPTANCE TEST TEMPERATUFE REGUIPEMENTS 255 TO 305 NfG. K
4 t " Tg 90 DEG. F)
QUALIFIGATION TEST TEMPZRATURE REQUIREMENTS 255 YO 305 DEG. K
( 0D TO 90 DEG. F)

PALKAGE SHAPE RECTANGULAR

PAGKAGE SIZE # LENGTH 43.4 * WIDTH 32.2 ® HEIGHT ©5.9 CENTIMEYERS

LENGTH 17.1 * WIDTH 12.6 * HEIGHT 22.0 INCHES

PACKAGE AREA 1174141 SQe SENTIMETERS ¥  1737.7 S0 INCHES
PACKAGE JOLUME 77673, CU. CENTIMETERS ¢ L4740.1 CU. INCHES
CASE MATERIAL ALUMINUM
CASE WEISHT 2.7 KILOGRAMS ¥ 5.3 POUNDS
TOTAL WEIGHT 1R.1 KILOGRAMS * 4¥Ny0 POUNDS
© SURFACE PROPERTIES ALPHA = 0,250 * EMTSSIVITY = (.90
INPUT STEANY STATE POWER 8.6 WATYS »% THE ARE 3 HEATERS
10.9 AT 258 DFEG, 20.0 AT 261 CEs  (WATTS AT DEG. KELVIND
10.0 AT 5 DEG, 20.9 AT, 10 CEG  (WATTS AT DEG. FAHRENHMFIT)
ODUTPUT EQWEP Jo0 WATTS #*%
THEZHAL NESTGN FASSIVE *  PASSIVE

P T TET TR TS PR PR Y T Y Ay A T P RS F R YT

PHYSICAL CHAPACTERISTICS AND CONSTRAINTS REMARKS
NAN MISSION ON-TIMES *PPFLAUMGH OFF* ASCENT OFF* REENTRY OFF
MISSION ON=-TIMFS * SHIT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT
THE OMA ATM STAR TFACKFR IS A GIMRALLED UNIT. THF 2BOVF DIMENSIONS
ARE EATERTIOR LIMITS SEF @FF FOF MCRE DETAIL NESCRIPTION. UNIT IS
MARRIFED TC ATM STAR TKAZKER FLECTFONICS UNIT. UNIT HAS 3 INTERNAL
HEATERS OF 1C WATTS EACA TWO NOF THE HEATERS HAJE SET POINTS OF -23
e3 TN =15,0 (-%.9 TO S5.) LF5.F) AND THE THIRD HEATER HAS SFT POIN
OF -15,3 TO =5.7 LEG £ {5.5 TO 22.5 DEG.FY, UNIT IS THERMALLY IZ0-
LATED, ©AINTFD WHITE, AND HAS A SUPERINSULATION BLANKET COVERING
IR Y RNy R Y I R P RPN P RPN S RS SRR RS R RS LS R
THE SKYLAR ATM CMA SIMEALLED STAR TRALKER IS OESISN AND 3IUTLT
PY THE BFENOTX CORPCRATTON NAVIGATICN AND CONTROL LIVISION
TETERRNRO, NEW JFRSEY (7608, ‘
THE DATA CONTAINED HEREIN WAS CGBTAINED FOQM .
ME, JTIM TCNGF PHONE 2(1-288-206C EXTENSION 5111
THE APOLLG TELESCOPE MOJNT (ATM) STAR TRACKER SYSTF#H CONSISTS OF
THFE OPTICAL MECHANTCAL ASSEMBLY (OMA) ANC A STAR TRACKER ELECTRO-
MICS (STE)s THE OMA CONSISTS CF A REFRACTIVE TELESCOPE MOUNTED
IN & DDURLF GIMBAL SHSPENTION. EACH SIMEAL IS ORIVEN 8Y A DIRPECT
DRIVF N.C. TCRAUER, WTTH ~IM2AL PATE CONTKOL PROVIDED BY U.Co TACH
OMETFPS, THF TELESCOPE 4AS A& SUANNED FIELO-OF-VIEW OF 1 OF> SQUARE
AND AN INSTANTANEOUS FIFLC=0F-vIEW OF 10 ARG MINUTE SOUARE. A COM-
2TNATTON SUM ANM EARTH ALRBENC SHARE IS PROJIDED ALLOWING TRACKING
OF STARS WITHIN 45 D55 JF THE SUN AND S5 CEG OF THE FASTH.. THE STAR
TRACKE® ELECTRONICS, SEZ STE 1, PROVIOFS OTHER FUNCTIONS IN
SUPPOPT NF THE COMA, THS ATM STAR TRACKER 1S CAPABLE OF 3 MULES OF
OPFRATION, MANUBL, SEAPIH, AND TRACK.

REF. OPTICAL STRECLAR PLANFT AND SCLAR TRACKING SENSING DEVIGCES BY
THE BENDIX COPP, NAVIGATTYON AND CONTRAL CIVISION. APRIL 1973,



TABLE 4 .
PRGE - 18

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE
GUTOANGE NAVIGATION AND SONTROL SUBSYSTEM
EQUIPMENT ITEM STAR TRAGCKERS
PEF.  OFSCRIPTION AND THERMAL  POWER MISSION PHASE THERMAL RFAUIREMENTS AND TEMPERATURE LIMITS KEMARKS
NO. MANUFACTURE DZSIGN  WATTS DEGREES KELVIN /7 (FAHRENHMEIT) = MIN 7 MAX
GRIUNDS  MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
APIITAL HAX CARRY SHUTTLE TUG PA¥LGAD AND
TUG ORBITAL TUG LANDTNG
ST 1 CT-401 SENSOR FASSIVE 5/ aFF OFF OFF ON 0N DFF ON DURING PRELAUNCH FOR
33RN PASSIVE 3 243/333 2437333 24373233 2437333 2637333 243/333 CHECKQUT
(=22/130) (=22/4400 (-227140) (=227 B) (=227140) {-22/1u])
ST 2 STAR TRACKER PASSTVE 3/ OFF OFF " OFF INT INT OfF F ON DURING PRELAUNCH FOR
HONFYWELL PASSIVE 3 2557392 2827302 2557302 2527 50 2557233 255/302 CHECKOUT
t L/ 850 { 97 85) { 0/ B5) (-22/ 58) ( 0f 50) ( 07 &5)
ST 2 ¥v0S PASSIVE 20/ ¥FS OFF OFF ON Jn OFF ON DURIMG PRELAUNCH FOR
ITT GILFILLAN PASSTVE 20 2€3r323 2887323 2887323 2937323 293/323 2887323 CHECKOUT
:  BB8/122)  60/122) ( &6/122) { 88/122)  &R/122) { 507122} :
ST 4 5598 STAR TRACKER PASSIVE 2/ OFF OFF OFF INT LT OF F . ON OURING PRELAUNCH FGR
EMR PHOATOFLECTRIC PASSIVE 3 218r348 2187348 218r3448 2187113 2187318 218/348 CHECKOUT
. E~€7/167) (=E7/167) (-67/167) ( 6B/113) (-67/113) (~B7/167)
ST & 574 STAR CAMERA PASSIVE &/ oFF OFF OFF INT NT OFF ON DURING PRELAUNGCH FOR
EMR PHOTOELECTRIC PASSIVE 4 2187343 2187343 218 243 2187104 2167313 216/34L3 CHFCKOUT
(-67/158) (~67¥/158) (~57/138) ( B6B/104) 1-677104} (=-567/158)
ST & 0AD STAR TRACKER PASSTVE 6/ - GFF OFF INT INT INT UfFF CN DURING PRELAUNCH FOR
’ BENQIX CORFORATION PASSIVE o 238r327 238/327 . 2387310 238/15¢C 23873110 2387327 CHECKOUT
(-2G/130) (-30/130) (-387100) ( 68/100) €-307130% (~-30/138) )
ST 7 OMA ATM STAR TRKF. PASSIVE 187/ OFF GFF OFF INT INT OFF ON OURING PRELAUNCH FOR
BENDIX CORPORATION PASSIVE 28 ?33r327 2337327 233/327 2337 9 233/31% 2337327 CHECKoUT
(=40/75130) £-40/s14300 (-40/139) L 68/ G0) (-43/ 90) {=~LGs130)
ST 8 KS~199 STAR TRKR FESSIVE 87 OFF. OFF GFF INT ' IN OrF ON DQURTING PRELAUNGCH FOR
KOLLSMAM TNSTR, PASSTVE 13 272/310 272/s310 2727310 2rzs 71 2724310 2727310 CHEGKOUT
: { 3671000 € 3078000 € 307160 ( 587 70) ¢ 3071000 ( Ig/160)
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The minimum and maximﬁﬁ'powef levels correspond to the tempera-
tures associated with the variable power and temperature data
derived from card 1%9. The temperature data listed under eachp
mission phase is derived from the design operating case-tempera-‘
ture and non-operating and storage case temperature data derived
from cards 8 and 9 depending upon whether or not the compbnent is
on or off respectively,

2.6 Char Subroutine

Subroutine CHAR is used in building the equipment
physical characteristics and constraints catalogue, a sample of
this catalogue is shown in Table 3, The program builds a table
on all the components in which the following variables are
included: component i, its manufacturer and Remarks, weight,
packége shape, surface area volume, case soiar absorbtivity and
emissivity, minimum and maximm power. The unit power density
in watts pex unit area (H? and ftz) and time constant in hours for
maximumm and minimum power are calculated. The adiabatic rise
rate minimum and maximum in degrees K/hr (QF/hr) are also presented.
The unit thermal mass in W-hr/K (BTU/F) and the allowable sink
temperature for both design and Qual maximum and minimum.and the
operation mode are presented.

The Char subroutine uses subroutine Convrt, Sink and Timcon
to perform some of the calculations, CONVRT subroutine is used to

convert degrees Fahrenheit to degrees Kelvin, SINK subroutine



ST

ST

'TABLE 5
ECUIPMENT PHYSICAL CHARACTERISTICS AND GONSTRAINTS CATALOGUE . PABE 20
SUIDANCE NAVIGATION AND CONTROL SUBSYSTEM '

EQUIPMENT ITEW STAR TRACKERS . ' :

DESCRIFTION HEIGHT PRCXAGE SURFACE VO UME RAD- PONER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK OPERATION
MANUFACTURER AND K SHAPF AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISS RATE MASS TEMP. DEG K/(F) MODE
REMARKS {(L25) SQUARE CH EMISS MIN/ QFA HOURS DEG K/HR H-HR/JX DESIGN QuAL
. CH (FT)} HAX H/ M2 HMIN DEG FFHR BTU/F MIN MAX HIN .MAX
o (FT) (W/FT2} HMAX MIN MHAA
DAD STAR TRAGKER 743 RECT 2877 - 3832 .TU/ &/ 20/ 20 1.00 1 1 5.3 236 307 236 307 INT
AENDIX CORPORATIONGES.0) t 3.4 t 435} .85 5 U 1/ 1) 1.02 2 2 2.0 =33 93 -33 23 :

THE OAO-IV STRAPDOWN STAR TRACKER HAS A PASSIVE THERMAL CONTRO.
HEAT IS PEJECTED BY CONUDUCTION TO A RAQDYTATION SHIELD HAVING A PER-
MISSIBLF TEMPEFATURE EXCURSION OF -29 TO 33 DEG.C4-28 TD 100 DEG
F}. NO HEATERS ARE REQUIRED WITHIN THiS RANGE. UNIT IS HARD
MOUNTET TO VEHICLE YOQUNTING FLBNGE. UNIT REQMUIRE CLEAR UNQRSTRACT-
‘ED VIE4 TO OPFRATE PROPERLY

OMA ATHM STAR TRKR. 14,1 RECT 11211 77T6F7 o257 187 16/ 25 .62 1 2 12.9 236 332 . 247 302 INT
BENDIX COPPORATIONfL7 .0) (12.1% (2.74) .95 28t 17 2y .6l 2z 4 b.8 -30 a4 --14 84

THE OMA ATM STAR TPACKER IS A GIMAALLED UNIT. THE ABOVE CIMENSIONS

ARY FXTERIOR LIMITS SEE REF FOR MORE OETAIL DESCRIPTION. UNIT IS

MARRIEN TO ATM STAR TFACKER ELECTRONICS UNIT. UNIT HAS 3 INTERNAL

HEATERS OF 10 WATTS EACH THD OF THE HEAYFRS HAJE SET POINTS OF -23

+3 TO =15.8 (-€.9 T) 5.0 OFG.F) AND THE TYIRD HEATER HAS SET POTINM

OF -13.3 TO =647 0E5 T (5.5 70O 22,5 CEG.Fd. UNIT IS THERMALLY ISD

LATED, PAINTED WHITE, AND HAS A SUPERINSULATION BLANKET COVERING -

eur7 290 z2s 307 INT

K5-199 STAR TRKF 3.1 RECT 4842 22184 .20/ 8/ 17/ 38 o443 3 o 3
5 1 -16 62 =51 a3

KOLLSHMAN INSTR, (2¢. 01 ( 3.2y { .78) .75 18 ¢ 17 3) a2
THE K5-199 STARK TRACKER WAS 8SUILT FOR THE MOL PRCGRAM, ONE ENGINE-

ERING MNQOEL WAT BUILF AND FUNULTIONAL TESTEDR. THE GIMAAL SENSOR IS

COUPLER TO AN FLECTONIC UNIT. THE TRACKER HAS INTERNAL HEATERS

TGTALING 10 WATTS AND ARE SUED FOR FAST WARM UF WHEN UNIT IS SELOW

=11.8 DEG C(10 DEG, F). THF UNIT THE&MAL DESIGN IS PASSIVE WITH

UNIT THERMALLY ISOLATED FROM MOUNTINGy ANT COJERED BY SUPER=-INSULA

TION BLANKET TO MAINTAIN PROPER OPERATING TEMPFRATURE.

FIE=R

s @
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: - { . . -
calculates component allowable sink temperatures for both the

design and qual base temperature levels using minimum and maxi-
mum temperature and power values, 1If the sink calculation deter-
mines that 1007 of the dissipated heat cannet be radlated at the
design and qual maximum case temperatures, & message is printed
indicating the quantity of heat which must be conducted way at

the above temperature levels assuming an absolute zero temperature
radiation sink énvironment. TIMCON subroutine.calcﬁlates the come
ponent time constant in hours_usiné both mininum and maximom power
values, The time comnstant is defined as the time required to
achieve 67 percent of the delta temperature defined by the design

operating temperature from room ambient temperature.

2.7 Control Cards and Deck Setup

The Data Bank Program was developed on the CDC 6500
SCOPE 3.4 system and was modified for use on the 1108 EXEC 8,

1108 Input Instructions System

Figure 2 presents the deck éetup required for running on the
1108 system. The deck as delivered is complete.except for the
first card shown a run card, and a charge card. The remainder
of the deck was setup per Figure 2. Appendix 2 contains a list-
ing of the contrel cards and Fortran IV program. Further, input
instructions may be obtained by contacting the appropriate com-A

puter lab persomnel at MSFC,



OPTIONS CARD

DATA BANK DAT4

”-F:QT

/_EED
A

.
SUBROUTINE TIMCON
"FOR, IS TIMCON, TIMCON

/ END
/i
F

SUBRDUTINE STNK
"FOR, I8 SINK, ST

/ EED
Via

/il
j SUBRDUTINE CONVRT
"FOR, IS CONVRT, CONVRT

/ERD

7
SUBROUTEINE CHAR
YFOR, I§ CRAR, CHAR

// END

SUBROUTINE THEREQ
"FOR, IS THEREQ, THEREQ

gsunkoum\m FINAL
TFOR, L5 FINAL, FINAL

ERD

SUBROUTIRE RAW

"FOR, IS RAW, RAW

/ END
=
/—

SUBROUTINE PAGE

"wOR, IS PAGE, PAGE

/ END

y
/—
/}(’/_Pn:)cmn DATS

/"FOR, 15 DATE, DATB

/”ASG, T12, F2///250
ff"asc, Ti1, F2/4/250
RUK

FIGURE 2 - UNIVAC 1108 DECK ARRANGEMENT
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‘ / OPTIONS CARD
/ |
/ END-
/i
z’ -

SUBRQUTINE TIMCON

/END

o
p/
SUBROUTINE SINK

/ END
i
/4

SUBRGUTINE CONVRT

/END
rd

END
/A

‘/’ SUBROUTINE THEREQ

Va

/ SUBROUTINE FINAL

f_E.N 0

i
f SUBROUTINE RAW
Y
7

SUBROUTINE PAGE

SUBROUTINE CHAR

f PROGRAM DATABAN ( )

a

/

DATA BANK DATA

/a
# Exar,

/Lco (PL = 777777}

/ ¥
REWIND (TAPE 11)
COPYBR (INPUT, TAPEIL)

/’ MAF, ON,
CHARGE

FIGURE 3 - CDC 6500 DECK ARRANGEMENT



CDC_6500 Input Instructions

Figuré 3 presents the deck setup for running on the SCOPE
3.4 opeféting system. Note: the data bank data is loaded on
Tape 11 prior to execution requiring COPYBR control card. The
options card is 16aded after the last subroutine. The &£ cards
are end of record cards, 7-8+9 in Column 1 and the 8 cérd is
the end-of-file card, 6-7-8-9 in Column 1. The CDC 6500 requires

40000, cells of core to run in and approximately 90 decimals

8

seconds of time to execute the 4 basic subroutines.

24
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Section 3.0 Program Modification

3.1 Addition of New Components to Components List

The Thereq and Char subroutines have identifical com-
ponents listing, therefore, whatever is modified in one has to
be duplicated in the other routine, The components listed are in
the form of statements and formats statements that start with
Format statement number 1010 gnd ends in Format statement number
1048, Note all new components will have to have format statements
numbers larger than 1048 and be placed after statement 1048,

To add new components to the program list the foilowing
steps should be followed: (see Appendix II program listing for
reference),

1) Write format statement 1049 or higher similar to the
other components format statements, e.g. 1049 FORMAT (41X,
'EQUIPMENT ITEM XXXXX etc through columm 72').

2) Loc#te the following card in the program "WRITE (6,1003)
DATA(L), I = 1, 7". Go down the list of IF statement cards -
that followé the above write card.

3) Punch and place at this location the new IF statement
card that .identified the new component, e.g. "IF (IEQUIP.EQ.4H
XXXX) GP TO 49" Note: XXXX can be from one to four letters

identifying the new component i.
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4) Punch the new write statement card that is called

by the above IF statement (statement 49) and place it after the
last previous write statement in the program (statement 48)
e.g, 49 write (6, 1049) etc,

5) Add a "GO TO 100" cagd prior to the new write gtatement,

In addition to the above procedure, locate the title page
of the subsystem of the new component and add the appropriate
information in this area, ©Note: the subsystem title page is
simpl% printed as is and has no program modifications require=~

mencs.

REFERENCES

1. T. L. Ward, "Space Tug Thermal Control Equipment Thermal
Requirements Characteristiecs and Constraints Catalogue."
MCR~74-145, Martin Marietta Corporation, April 1974.



APPENDIX I

Listing of Components & Corresponding Identifier

Inertial Measurement Units My
STAR Tracker 5T
STAR Tracker Electronics STE
Horizon Scanner HS
Horizon Scanner Eléctronics . HSE
Laser Rader - _ LR
Laser Rader Electronics LﬁE
Television TV
ACS Electronics. ACSE
Autocollimator . AUTO
Computers ' COMP
Tape Recorders - TR
Data Acquisition Unit DAU
Telemetry Formators ‘TF
Data Bus Controllers DBC
Transponder PM TPM
Transmitter FM TFM
Power Amplifiers PA
Hybrid Junction | HJ

RF Multiplexer - RFM



APPENDIX I (Continued)

Filters

Decoder‘

Modulation Processors
Omni Antennas

Pressure Transducers
Temperature Transducers
Position TIndicators
Voltage Measurements
Current‘MEasurements
Flow Measurements

Liquid Level Measurements
Discrete Measurements
Fuel Cell Power sttEm
Batteries

Power Distribution Units
Power Conversion Units
Sﬁn Sensor

Rate Cyros

DEC

OA

PRES

TEMP

POS

VOLT

CURR

FLOW

LLEV

DIsC

FC

BAT

PDU

PC

55
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II-1
BASGLT L1eF2//7/72%0 '
WASGeT L2eF2/2/25%0

NASGeT L3sF2//7250
HEUR IS DATABsDATAS

OO0O00O00O00O0000O00000000

THIS PROGHAM CONTAINS THE NFCESSARY LOGIC Ton 3ATISFY THE
SPACE TUG THERMAL CONTROL STupy
NAS B=294/T70
CATALOGING REQUIREMFNTS,  THF DATA CONTAINE[D I~ THFE DATA
BANK DEFINES THOSE EQUIPMENT ITEMS CONSIDERED aPPLICABLE
TO THE SPACE TUG, THE SPECIFIC DATA CONTAINEU HERFIN DEFINES
1} FOQUIPMENT THERMAL REQUIREMENTS
2) EQUIPMENT PHYSICA(L CHARACTERISTICS
3} EQUIPMENT CONSTRAINTS
HY DEFINITION AL FUUIPMENT TTEMS ARE CONSIDERED TO AE
FUNCTIONALLY COMPATIBLE WITH SURSYSTEM REGUIREMENTS,
COMMON/BLANK/ IPAGE
DIMENSION DATA(lE)
DIMENSION DATAL (2V)
REWIND 11
10 READ(S+11sENU=PUIUATAL
11 FORMAT(20GA4)
WRITE(11ell3LATAL
GO TO 10
20 END FILE 11
REWIND 11
C
1001 FORMAT(S({AGs%X))
C
IPAGE=]
¢
CALL PAGE
C READ THE OPTIONS CaARD-
C )
READ (%2001} IRAWY TFINALs ITHRO, [CHAR
IF (IRAWEQ , 3HRAY) G0 Tn 100
1 IF(IFINALEQ@oSHFINAL) GO To 200
2 IFUITHRQEG,OHTHERER) Go To 300 .
3 IF(ICHARGEQYHCHAR) G0 To 400
GO To 1000
c
loop CALL Raw
GO To 1
200 CALL FINAL
Go To 2
300 CALL THEREQ
GO T0 3

400 CALL CHAR

1900 CONTINUE
CALL EXTT
END



WFUR, 1S PAGF ¢ PAGE _ II-2
SUBROUTINE PAGE
c .
¢ THIS SUBROUTINE UPDAIES THE PAGE NUMBFRS FOR THE nATA BANK FOR
C OUTPUT OF RAW AND FINAp
C
COMMON/RLANKY ~IPAGE
DIMENSION DATA(12)
C

1001 FORMAT(AlsAS911A6)
1002 FORMAT(AlsAS2108699GE*T4)

J=0
REWIND 11
REWIND 12
1 READ(11s10019END=1000)Ts DATA(L}s (DATA(K}IK=Zy12}
IF(I¢EQaLlHY) 6o To 3
WHITE(1291001)0Ts LDATA(L1) s (DATA(K) 9K=2.12)
G0 To 1
3 JsJdel
IF (JeBT42) Ga TO &
WRITE(1291001) Is DATA(L)s (DATA(K)sK=2512)
GO To }
4 IPAGE=IPAGF+1l
WRITE(1201002) Iv DATA(1)s (DATA(K)oK=2s11)e IPAGE
GO 10 1
1400 CONTINUE
RETURN
END



I1-3
PEURS IS RAWsRAW

SURRQUTINE RAW
C THIS SURROUTINE wRITES THE UATA RANK TO OUTPUT IN A HAW FQRM
DIMENSIOGN paTa(lel
'
1001 FURMAT(1246)
c R
REWIND 12 A
! READ(12010019ENDZL000) (UATAL(TYeI=1sl2}
WRITE(6e1001) (DATA(I)sTI=1412)
60 To 1 :
1000 CUNTINUE
RE TURN
END



NFURG IS FINALF INAL

c
C
c

c

II-4
SUBHOUTINE FINalL

THIS SUBROUTINE CONVERTS THE RAW DATA ON TAPE 12 Too S UNITS AWND

1]

DIMENSION DAlA(L2)

1V0) FURMAT{iZA6)

1003 FORMAT(TAGet FINAL DATAYTXe2AF)

1004 FORMAT(1AsBAG33Xsr5,043X9F5.0) S L

1005 FORMAT (1Xo8AGe2XsF%,09t T0IFS5,0e0 NEGa KY/90Keo (PF5,0e% TO'FS,00
1! DEGa F11¥)

1V06 FURMAT({1Xs3A0sbXe3A86)

1U07 FORMAT(3A94A0oFhelsRXaF6alo9XeF6,1]) _

1008 FORMAT (3Xs4A6sF6oleBH ® WIDTHsF6.1e9H & HEIGHToFbole? CENTIMETERS?
1/721Xs VLENGTHYF A, L98H # WINTHeFAL199H # HEIGHTsFbe.19" INCHESH)

1409 FORMAT (6Xs TRACKAGE ARFA*TXsFT,19% SO« CENTIMETERS PIHueFB 1
1' SQs INCHES'/6Xs*PACKAGE VOLUME®5XsF7,19t CUs CENTIMETERS 11H®»
2F8,19% CU, INCHES')

1V10 FORMAT(3A6+9%49F60l) . .

1011 FORMAT(3A6+9AcF6ols? KILUGRAMS ¢1H&®eFT,1," POUNDSY)

1912 FORMAT(2(AXeF5,193XsF5,0))

C1YLl3 FORMAT(6XsF5ele? ATIFS, 097 DEG, 1FS,1st AT'F5.0¢% DEG (WATTS AT D

1EGe KELVIN) 9/6XsFB 13¢ ATVFS,04% DEG? "FS5.1e' AT*FS.0sr DEG [WATT
25 AT DEGs FAHRENHEIT)®)

PI=3,1415926936
REWIND 12
1 READ(12+100L°END=L000) (DATA(IYeI=1el2)
IFILAG=0
1F(DATAL{2) ,EQ@o6H SP) Go To 100
WRITE(60100L) (DATA(I)eI=1sl2)
GO TO 1
100 CONTINUE :
WRITE(691003) (DATA(I)2I%1e7)e (DATA(I}oI=11912}
00 101 J=leb
READ(12+1001) (DATA(I)eI=1lel2)
WRITE(691001) (DATA(I}I=1s12)
ivl CONTINUE
IF(DATA(L) EQ6H FCaOHDATA(]1) JEQebH BAT}IFLAG=]
D0 102 J=lea :
READ (1291004} (DATA(I)sI=19B)y TCe TH
CALL CONVRT (TCsTHsTCKoTHK)
WRITE(6+1005) (DATacl)eI®1e8)y TCKy THKs TCo TH
102 CUNTINUE :
READ(12s1006) (DATA{I)oI=193) s (DATA(L) s I=406)

IFIDATA (%) ,Eds6HHRECTAN] _ [PACK=1
IF(DATA (%) ,EW6HCTYLIND) {PACK=2
IF(DATA (%) ,EH,6HSPHERT) IPACK=3

WHITE(6+1008) (DATA(I)sIZ]50)
READ(12+1007) (DATA(1)e1=1sb)s XiLe Wo H
AL C=X|L*2:54
WC=gn7 .54
HC=H®2,54
WRITE(G1008) (DATA(I)esTI=1e4)s X Ce WCs HCo Ki.o We H
IF(IPACK=2) 103:1U4,5105
L03 AC=2, 4 (HC® (X CeWClowloy | C)
A=g wipa{XL+W)swakL)
VCXLCoWCH#MT
VR #win
G0 TO 110 .
104 ACEZ #PI#(WCHe2eWCeXI ()



105

110

111

112

L4

113

1000

II-5
AsZ Pl o (matdewt Al )}

Vc=PI*XLC*WC**2

VaP]ax| #wiuy

GU TOo 110

ACS4  #PIHWC#2

Ay Hplausey

Vizg, /3, %p1ewCanl

V=4, /3, tPTuowtuy

SONTINUE

WRITE(61009) ACes Ae VC* V
REAU(IZ291001) (DATA(I)9I=1412)

WRITE (6+100l) (DATA(I)s1=1,12)

Ny 111 J=le2

READ(1Z291010) (DATAC(IYoI=103)y W
HK=w® , 45356237

WRITE(621011) (DATA(I)+I=1s3)s WKe W
CONTINUE

DU 112 J=1,.2

READ (12410010 (DATA(I}sI=1el2y
WHITE(621001) (DATA(I)sI=1sl1l2)
CONTINUE

IFCIFLAGSER.U) GO TO 114
REAU(12¢1001) (DATA(T)s1I=1s12)

WHITE (6+1001) (DATA(T)»T1=1s12)

GO TOo 113 _

READ(1291012) PCr TCs PHe TH
IFIPCLLTs L1 60 To 113
CALL CONVRT (TCsTHaTCK s THE)
WRITE(691013) PCs TCKe PHe THKy PCs TCy PHs TH
READ(12+1001) (DATA(I)sI=1412y
IF(DATA(L) 4EQ.6H ENDPa) G0 To 1
WHRITE(691001) (DATA{(I)sI=14+12)

60 To 113 ‘

CONTINUE

RETURN

END



"EFORS1S THEREQs THERER Ii-6

SUBROUTINE THEREQ
COMMON/BLANK/ IPAGFE
DIMENSION DATA(12) 3 FEQUIP(3)e MANUF{3)¢ REMARKI(B)
C
999 FURMATYHL s/ 2227 72221070277 2777
I23Xs*SPACE TUG THERMA| CONTROL8//
2%64 9 *FQAUIPMENT THERMAL REQUIRFMENTS CATALQGUE®//
ASIN YPREPARED FORY//
443X *NATIOMAL AERUNAUTICS AND SPACE ADMINSTRATTION'//
hlAe tMARSHALL SPACE FLIGHT CENTER®//
653Re TUNDER CONTRALT NAS Be=29670ts/60K0tBY//
THIXetMARTIN MARIETITA CORMORATIONV//SHX 9DENVER OIVISION®)
1900 FORMAT (1HL 33X *GLOSSARY FNOR FQUIPMENT THERMAL REWUIREMENTS CATALO
IGUE Y ////7/77/7/ 10X "YES - PERTAINS TO THE REGUIREMENTS OF UNIT To BE
10N DURING THESE PERTIODS UF FLIGHTt//10Xe9INT PERTAINS TO THE REQ
IUIREMENTS OF UNIT To RE ON INTERMITTENTLY DUKRING JHESE PERIODS OF
IFLIGHT .8 //1 0K+ 9 THERMAL DESIGN GROUND ACTIVE ACTIVE COOLING FOR GR
10UND OPERATION MEANS A REQUIRFMENT FOR FORCED CONVECTIONW?!)
998 FURMAT (2AH)
1U0] FORMAT(IL)
1002 FORMAT(TXe7A®)
10046 FURMAT(2X9A4913:1R030602%4346)
1005 FORMAT(1H1,4UXo 'EQUIPMENT THERMA| REQUIREMENTS CATALOGUE®30Xs
1'PAGE I 4¢/)
103 FURMAT (41XsT7Abs/) .
1V10 FORMAT (IH=saH2#2BRe,84013,¢ 1S NOT A DEFINED EQUIPMENT ITEM®)
101) FORMATI(GLXVEQUIPMENT [TEM  INFRTIAL MEASUREMENT UNITS)
1U12 FORMAT(4lA,EQUIPMENT [TEM STAR TRACKERS!)
1013 FORMAT(4LX,PEQUIPMENT ITEM STAR TRACKER ELECTRONICS?®)
1U14 FORMAT (41X sEQUIPMENT ITEM HORIZON SCANNERS?)
1016 FORMAT (41X "EQUIPMENT ITEM HKORIZON SCANNER ELECTRONICS®)
1U016 FORMAT (41X *EQUIPMENT ITtM LASER RADARSY)
1V17 FORMAT (41X 'EQUIPHENT ITEM {ASER RADAR ELECTHONICS®)
1Vla FURMAT(41XPEQUIPMENT ITEM TFLEVISIONE)
1019 FORMAT(41Xy"EQUIPMENT TTEM ACS FLECTRONICSY)
1020 FORMAT (41K 9EQUIPMENT TTEM  AUTOCOLLIMATORS?)
1V21 FORMAT(41A, 'EQUIPMENT ITEM COMPUTFERS?)
1v22 FURMAT (alxs vEQUIPMENT ITEM TaAPFE RECORDERS?Y)
1023 FORMAT (41X, *EQUIPMENT TTEM DaTAE ACQUISITION UNITSY)
1924 FORMAT{41A4 LQUIPMENT JITEM TFLEMETRY FORMATOKSY)
1025 FORMAT (41X 9EQUIPMENT ITtM DATA BUS CONTROLLERS?)
126 FUORMAT (41X ¢EQUIPMENT ITEM TRANSPONDERS: PMT]
1027 FURMAT (41X *EQUIPMENT ITEM TRANSMITTERSs FMI)
1V28 FORMAT (41X, tEQUIPMENT TTEM PAWER AMPLIFIERS')
1029 FORMAT (41X, 'EQUIPMENT ITEM HYRRID JUNCTIONS®)
1V30 FORMAT (41X tEQUIPMENT ITEM RF MULTIPLEXERS?)
131 FURMAT(G1AL'EQUIPMENT TTEM FILTERS?Y)
1U32 FORMAT (41X, 'EQUIPHMENT [TEM DFCODER')
1V33 FORMAT (4L X, vEQUIPMENT ITE® MADULATION PROCESSERS®)
1034 FORMAT(4]A,EQUIPMENT TTEM OMNT ANTENNASY)
1035 FORMAT(4lXo vEQUIPMENT ITEM PpFSSURF TRANSDUCERS®)
1U36 FORMAT (41X PEQUIPMENT ITEM TFMPERATURE TRANSUDUCERSY)
1U3T FURMAT (41X tEQUIPMENT JTEM POSITION INDICATOHS®)
1038 FURMAT (41X, tEQUIPMENT ITEM  VOLTAGE MEASUREMENTS®)
1039 FURMAT (41X *EQUIPMENT TTEM CUHRRENT MEASUREMENTS!)
140 FURMAT (41X SEQUIPMENT ITEM FLOW MFASUREMENTS )
1V4] FORMAT (41X, 9EQUIPMENT ITEM LTQUID LEVEL MEASUREMENTSH)
1U42 FORMAT (41X *EQUIPMENT ITtM DTSCRETE MEASUREMENTS®)
1V43 FURMAT{G1X'EQUIRPMENT ITEM FHUFL CELL POWER SYSTEMS?)
1VU44 FOURMAT (41X 'EQUIPMENT ITEs BATTERIESY)
1945 FORMAT(41A,tEQUIPMENT ITeM  PARER PISTRIBUTATION UNITSH)



II-7

1U46 FURMAT (41X 'EQUIPMENT ITEM POWER CONVERSION SYSTEMS®)

1V47 FURMAT{41Xs'EQUIPMENT TEM CSUN SENSORTY)

1948 FORMAT (4149 "EQUIPMENT I1TEM RATE GYRUS!)

1101 FURMAT(1HUs  12700=%),/3Xs'REF, DESCRIPTION ANU  THERMAL POWER
1 MISSION PHASE THERMAL RFQUIRFMENTS AND TEMPERATURE [ IMITSe]12X,s

2 REMARKSV /%X, tNU, MANUFACTURE NDESIGN  waTTS 8]
3EGREES KELVIN {FAHRENHEIT) = MIN / MAXY/

42TX9 tGROUND/ MIN/ PRELAUNCH SHUTTLF MANFUVERSP13Xs
5 TREENTRY®* /727Xt ORBITAL MAX']T7Xe'CARRY SHUTTLE TUG
&PAYLOAD ANDS/6TX ' TUG NRATTAL TUG LANDING® s/

7 1K 12T (0m") /) ‘

1402 FORMAT(S52XKoF5,004X9F5,0)

1103 FORMAT(32XeFB,1)

1404 FORMAT(SXsF6als13XyF6,1)

1405 FORMAT(31XeAboALIOXpAGYAL)

1106 FORMAT (40X9A359X0A3510X943)

1107 FORMAT (36X5A3912XsA3510X0A3)

1108 FORMAT (A6)

1109 FURMAT(IKQA49129lxv3AblelA6vAl02X113v'/'06(?onJ)Q¢XO4A5’/8X93A69
1 1K9A69A192X71393x96(3X'139'/GI3)92X14A61144X$6{'('13,|/t13,o)01x;
21

REWIND 12
IPAGE=1
JEGUIP=4H
WRITE (6+999)
WHITE{6e1900)
1 READ(12+998+END=1V00) (DATA(I)sI=1+2)
IF(DATALZ) ,EG . 6H SPy GO To 2
GO TJo 1 .
2 DO 3 u=le3
RE&AD(12+1001) INDUM
3 CONTINUE
READ(12+1002) (DATA(I)][Z147)
READ(12s1002) pum
READ{12+1004) IEQUIPBY NO» (EQUIP{I)oI=103) s (MANUF(J)sg=193)
IFIIEQUIP.EQsJEQUIP) GO Tn 100
JEQUIP=TIEQUIP
ILINE=60
IPAGE=IPAGE + !
WRITE(5+1005) IPALE
WRITE(601003) (DATA(I)sI=1e7)

IF(IEQUIP,EQe4H IMy) Go To 11
IF(IEQUIP,FQedH ST) G0 To 12
IF(IEQUIP.EQa&H STE) 60 To 13
IF{IEQUIR,EQe4H HS) G0 To 1s
IF{IEQUIP.EQedH HOE) G0 To 18
IF(IEQUIP,ENs4H LR GO To 16
IF(IEQUIP.FRabH LKRE) Go To 17
IF(IEQUIP.EQe4Hr Tv) G0 Tp 18
IF(IEQUIP.EQe4HACSE) 60 To 19
[IF(IEQUIP.EQa4HAUTQ) 60 To 20
IF(IEQUIP.EQe4nCOMP) 60 Tn 21
IF(IEQUIP.EQGetH  TR) GO Tn 22
IF(IEQUIP,EQe4H DAY) 60 To 23
IFIIEQUIP.FQ«4H [|F) G0 To 24
IF(IEQUIP,FQe4H LB G0 To 25
IF (REQUIP.EQeéH TPM) GO To 26
IF(IEQUIP.EQeaGH TFM) GO Tn 27
IF(IEQUIP.FQadH Pa) 60 To 28
IF(IEQUIP.FQo&H HY) G0 To 29

IF(IEQUIP.FQe4H RFM) _ 60 To 30



11
12
13
14
15
16
17
18
19
20
21

22

23
24
25
2é
27
28
29
30

31

IF (JEQUIP.EQs4H  F)
IF (IEQUIPL.EQe4H DEC)
IF(IEQUIPL.EQe4H MP)

IF(IEQUIP,EQe4H 0OA)

IFC(IEQUIP,EQ+4HPRES)
IF{IEQUIP.EQe4HTEMP)
IF(IEQUIPLEQe4H PUS)
IF(IEQUIPL,EQe4HVOLT)
IF(IEQUIPJEQe&HCURR)
IF(IEQUIPEQe4HFLOW)
IF({IEQUIP,FQe4HLLEV)
IF(IEQUIPEQe4HDISCH
IF(IEQUIP.EQeéH FC)
IF(IEQUIPEQed4H BAT)
IFLIEQUIPEQedH PLU)
IF(IEQUIPEQe4H POC)
IF({IEQUIP.EQe4H 355)
IF{IEQUIP.EQe:4H RG)
HRITE(6e101Q)
CaLl EXIT
WRITE(691011)
GO To 100
WRITE(&sl012)
60 TO 100
WRITE(691013)
60 To 100
WRITE (691014}
63 70 100
WRITE(691015)
G0 TO 100
WRITE(601016)
60 TQ0 100
WRITE(6:101T?
G0 To 100
WRITE (6+1018)
G0 TQo 100
W¥RITE(651019)
60 YO 100
ARITE (691020}
60 TO 100
WRITE(6s1021)
GO To 100
WRITE (61022}
60 TO 100
WRITE(6912023)
Go To 100
WRITE (61024
GO TO 100
WRITE(601025)
G0 Yo 100
WRITE(691026)
GO TO 100
WRITE (621027
GO 70 100
WRITE (691028)
G0 TO0 100
HRITE (601029
GO TO 100
WRITE (601030}
GO TOo 100
WRITE(6s1031)
Go YO 1060

IEQUIP,

NO

60
GO
G0
GO
GO
GO
GO
GO
GO
80
G0
cly)

- GO

G0
60
60
GO
GO

3]
32

33

34
35
36
37

.38

39
40
41
42
43
44

45
46
47

48

II-8



32
33
34
35
38
a7
38
39
40
41
42
43
44
45
46
47

48
100

109

£10

il

112
izo

113

WRITE (691032}
GO Tn 0L
wRITE(B+1033)
GO TO 100
WRITE(6s1034)
GO TO 100
WRITE(60103%)
GO To 104
WRITE (691036)
G0 To 1900

WRITE(&91037)

G0 YO 100
WRITE (691038}
GU To 100
WRITE (61039
60 TO 100
WRITE(691040}
GO TO 100
WRITE (621041}
GO 70 100
WRITE(6¢1042)
GO To 100
WRITE (6¢1063)
GO To 100
HRITE(691044)
GO T 100
WRITE(6+1065)
G0 To 100
WRITE(6e1046)
GO To 100
WRITE(601047)
GO To 100
WRITE (6e1048)
CONTINUE

IF(ILINELT.26)

WRITE(6s1101)

60 To 109

ILINE=15.

READ(1Z291l102) ROCYCe DOCTH
READ (1291102} SCTee SCTH
PO 110 I=le8
READ(12¢1001) I1DUM

CONTINUE

READI(12+1103) §SP
REAU(12+1104) CPCe CPH
READ(12s1103) ar

READ(1251105)
DO 111 1=1,2

ITDS, 1TDGLle ITDN,s TTHOL

READ(1291001) 1OUM
CONTINUE

READ(12¢1106) IPREs ICARs IRFF
READ(12¢2107) ISTY ITOs LPT

DO 112 I=le50

READ(1251108) IEND

IF{IENDEQ, 60 ENDW&) G0 Tn 120
CONTINUE

CONTINUE

IF (IPREEQ.3HYESeAND & ICAK €l IHOFF )
IF(IPRE.EQ.BHYES.AND-ICAH,EQ.3HYES)
IF(IREF.EQ,3HYES)

REMARK {1)=6HUN DU

REMARK(Z2)=6HING PR

REMARK (3)=aHELAUNL

I1-9

GO 10 113
GO 10 114
GO Y0 115



114

Lis

L1é

121

122

123

REMARK (&) =6HH FOR
HEMARK (5)=6HCHECKU
REMARK {6) =aHUT
REMARK {T) =hH
REMARK (B} =6H
GO TO 116
REMARK (1)=6HON PRI
REMARK (2) =6HOR TO
REMARK (3)=26eHLAUNCH
REMARK (4)=6&H FOR
REMARK (5) =6HUHECKU
REMARK {6) =6HUT AND
REMARK (7)=6H STAB
REMARK (B) =&M
GO TO 116
REMARK (1) =6HUN FOR
REMARK (2)=pH #1551
REMARK (31 =6HUN OR
REMARK (4} =6M
REMARK (5) =6 HTHERMA
REMARK (6) =6HL CONT
REMARK (T)=aHNOL PU
REMARK (8) =6HRPOSE™
CONTINUE
IAMINz SSP+ CPC- 0P
IGMAX= SSP ¢+ CPH = 0P
DOCTCK=(9/Fe) o{DUCTC+459,67)
DOCTHK’(Se/9o)*(DUCTH+459.67)
SCTCK=({5:/Fe)®{ SCTC+45%,67)
SCTHK=({S./P«)2( SCTH+459,67)
[F (IPREEQ,3HAYES)
ICPREXK=SCTCK
IHPREK=SCTHK
ICPREF=SCTC
IHNPREF=SCTH
IF(ICARLENLIHYES)
ICCARKSSCTCK
IHCARK=SCTHK
ICCARF=SCIC
IHCARF=5CTH
IF{IST.EQ.3H ON)
IF{IST.FQe3HINT)
ICSTK=SCTCK
IHSTR=SCTHK
ICSTF=SCTC
IHSTF=5CTH
IF(ITOEQa3H ON)
IF(ITOLEG,IHINT)

CICTOK=SCTCK

i24

125

IHTOR=SCTHK
ICTOF=S8CTC
IHTUF=SCTH
IF(IPT,EW.3H ON)
IF(IPTLEW . ANINT)
ICPTK=S5CTCK
IHPTE2SCTHK
I1CPTIF=SCTIC
InPTE=5CTH
IF{IREEER,3HYFS)
ICREEK=SCTICK
IHREEK=25CTHK
ICREEF=SCTLC

GO

GO

6o
Go

GO
60

60
GO

GO

To

To

10
To

To
T0

10
T0

o

126

127

128

132

129
134

130
134

131

I1-10



IHREEF=5CTH II-11
G0 To 1a0

126 ICPREK=DOCTCK
IHPREK=DOCTHK
ICPREF=DOCTC
THPREF=DOCTH
60 YO 121

127 ICCARK=DUCTCK
[HCARK=DOCTHK
ICCARF=DOCTC
IHCARF=DOCTH
60 To 122

428 ICSTK=DOCTICK
IHSTRK=DOQC THK
ICSTF=pOCTC
IHSTF=DOCIM
Gu To 123

129 ICTOK=DOCTCK
IHTOK=DOCTHK
ICTOF=DOCTC
IRTOF=DOCTH
GO TO 124

130 ICPTK=DOCTCK
IHPTK=D0C THK
ICPTF=DOCTC
IWPTF=DOCTH
GO To 12%

131 ICREEK=DOCTCK
IHREEK=DQCTHK
ICREEF=DOCTC
IHREEF=DOCTH

: GO TO 140

432 ICSTK=SCTCk

: IHSTKR=DOCTHK
ICSTF=SCTE
IHSTF=DOCTH
G0 Y0 123

133 ICTOKR=SCTCK
[HTUK=DOCTH
IHTOF=DOCTH
GU To 12

134 ICPTK=SCTCK
IRPTK=DOCTHK
ICPTF=SCTC
IHPTF=DOCTH
G0 To 125

L4 CONTINUE
WRITE(651109) IEQUIPsNOs (EQUIP(TI)sI=le3)s LITDG,ITUGLsIOMIN,

1 ICARs 1IS5Tes ITOs IPTs IREFy (REMARK(I}sI=lys) s
C2{MANUF (TI}YeT=ls3) e [TUOs LTDOlsIQMAXs ICPREK» HPREKs ICCARKe

1PRE.

3 THCAKKs ICSTry ITHSTKs TLTOKs IHTOKe ICPTKs IHPTK, ICRFEKs THRFFK,
4{REMARK(I)21=5+8)* ICPREFs lIHPRFEFs TCCARFs IHCARFs [CSTFs IHSTF»

S ICTOFs IHTOFs ICPTFs IHPTFe TCRFEFs IHREEF
ILINE=TLINE +3
IF{ILINE :GTe26) JEQUIP=4H
GO To 1
1900 CONTINUE
"RETURN
END



WFURG IS CHARsCHAR I1-12

SURBROUTINE CHAR
COMMON/RLANKS  TPAGE
DIMENSION DATA(LZ2) o FQUIP(3), MANUF(3I)

c

Y99 FORMAT(LIHL o/ /7 /2007777777707 77777
153X 8SPACE TUG THERMAL CONTROL®//
235K EQUIPMENT PHYSTCAL CHARACTERISTICS AND CUNbTHAINTS CArALOGUE°
3//99X 2 VOREPAKED FOR®//
443Ks A NATIONAL AERONAUTICS AND SPACE ADMINSTRA110N°//
SHiXstMaARSHALL -SPACE FLIGHY CENTER?!//
653X 9 UNDER CUNTRACT NAS R«29670%//64XvtRY//
751Xs *MARTIN MARIEITA CORPORATIOMS//58X, 'DENVER DIVISION?)

998 FORMAT {246}

1001 FORMAT(IL)

1002 FORMAT(TXReTAG)

1004 FORMAT(2R9A49]1301403A602803A86)

1005 FORMATI1IH] 034X 'EQUTPMENT PHYSICAL CHARACTERISTICb AND CONSTRAINTS
1 CATALOGUES18XysPAGE? T4/

1901 FURMAT(1H1,33Xs*GLOSSARY FOR EQUIPMENT PHYSICAL CHARACTERISTICS AN
10 CONSTRAINTS CATALOGUEY///7//7/7//710Xs *RPACKAGE SHAPE RECT RECTANGU
1LAR. ¢ //10Xs 8 PACKAGE SHAPE CYLT CYLINDRICAL.'//10X¢'PACKAGE SHAPE
1SHHE SPHERE«V//LUXe9ALPHA SOLAR ABSORBTIVITY, ?//10XstgMISS SURF
1ACE EMISSIVITY . ¢//10Xe'PUWER NENSITY THE TOTAL DISSIPATED POWER P
1ER UNIT SURFACE AREA.Y¥//) ,

1902 FORMAT (10X *TIME CONSTANT HOURS THE TIME REQUIRED YO ACHIEVE 67 P
IRECENT OF THE DELTA TEMPERATURE DEFINED BY THE DESIGN OPERATINGY//
110Xs ¢ TEMPERATURE LESS ROOM AMRIFNT TEMPERATURE /710X ADTIARATIC R
11SE RATE THE TEMPERATURE RISF IN onE HOUR IF ALL THE HWEAT DISSIPA
1TELV IS CONTAINED WITHIN THE UNTT,¢//10Xe? THERMAL MASS THE AMOUNT
10F ENERGY REWUIRED 70 RAISE A UNIT ONE DEGREE IN TEMPERATURE,*//)

1Y03 FORMAT (10X tALLOWABLE SINK TEMP, THE EQUIVALENT VACUUM CHAMBER WA
1LL TEMPERATURE wHICH WILL RESIWLT IN SPECEIFIED CaASE TEMPERATURE.®)

1003 FORMAT (41X TAGs/)

1010 FORMAT{IH=obH#as#®8 84,7360 15 NOT A DEFINED EQUIPMENT ITEM®)

1011 FORMAT (41X, *EQUIPMENT ITEM IMFRTIAL MEASUREMENT UNITSH)

1V12 FORMAT(4lX.'EQUIPMENT ITEM STAR TRACKERS!)

1013 FORMAT (41X, *EQUIPMENT TTEM STAR TRACKER ELECTRONICS®)

1V14 FORMAT (41X, EQUIPMENT ITEM HORTZON SCANNERS?)

1U18 FORMAT (41X, EQUIPMENT ITEM HORIZON SCANNER ELECTHONICS®)

1016 FORMAT{41X,EQUIPMENT ITEM LASFR RADARS?)

1017 FORMAT (414, YEQUIPMENT ITEM LASER RAUAR ELECT«ancsv)

1Y18 FURMAT (4LXs *EQUIPMENT TTEM TELEVISION®)

1019 FORMAT(41X, vEQUIFMENT ITEM ACS FLECTRONICS®)

1V20 FORMAT (41X PEQUIPMENT ITEM AUTOCOLLIMATORS®)

1V21 FORMAT(41Xs?LQUIPMENT TTEM COMPUTERS®)

1922 FORMAT(41X,YEQUIPMENT ITEM TAPE RECORDERS?)

1V23 FORMAT(41Xo"EQUIPMENT ITEM DATA ACQUISITION UNITS?)

10246 FURMAT(41R,"EQUIPMENT TTEM TFLEMETRY FORMATORS?)

1025 FORMAT(41Xs"EQUIPMENT ITEM DATA BUS CONTROLLERS?Y)

1U26 FORMAT(41R,PEQUIPMENT ITEM TRANSPONDERSs PM?)

1927 FORMAT (41X PEQUIPMENT ITEM TRANSMITTERS: FM?)

V28 FORMAT (41X, vEQUIPMENT ITEM POWER AMPLIFIERS®}

1029 FURMAT (41X, tEQUIPMENT ITEM HYRRID JUNCTIQNS?®)

1V30 FORMAT(41X,*EQUIPMENT TTEM RF MULTIPLEXERS®)

1031 FURMAT (41X PEQUIPMENT JTEM FTLTERS?)

1V32 FORMAT(41Xe'EQUIPMENT ITEM DECODER?)

1U33 FORMAT(&1Xs tEQUIPMENT ITEM MADUL ATION PROCESSERS?)

1034 FORMAT (41 A VEQUIPMENT 1TEM  OMNT ANTENNASY)

1U35 FORMATI4LX, EQUIPMENT ITEM PRFSSURE TRANSDUCERS?Y)

1036 FORMAT (41X PEQUIPMENT ITtM TEMPERATURE TRANSUUCERS?)

1037 FOURMAT (41X, PEQUIPMENT ITEM POSITION IWNDICATORS®)



I1-13

1U38 FURMAT (41X PEQUIPMENT ITEM VN TAGF MEASUREMENTS')
139 FUORMAT (41K EQUIPMENT ITEM  CURRENT MEASUREMENTS®)

1V40 FURMAT(4LAGPEQUIPMENT ITEM  FLOW MEASUREMENTS )

1061 FURMAT(4IXo7EQUIPMENT ITEM LTOUID LEVEL MEASUREMENTS?)
1U42 FORMAT (41X 9EQUIPMENT ITEM DISCRETE MEASUREMENTS®)
1V43 FORMAT(4 1A vEQUIPMENT ITEM FUEL CELL POWER SYSTemSt)
1044 FORMAT(4L1A, 'EQUIPMENT TTEM RATTERIESTY)

1945 FORMAT (41X, YEQUIPMENT ITEM PoOWFR DISTRIBUTATION UNITSe) .
1046 FORMAT (41X, PEQUIPMENT ITEM POWFR CONVERSIUN SYSTEMS!)
1Va7 FORMAT (41X, "EQUIPMENT ITEM SUN SENSOR')

1U48 FORMAT (41X *LQUIPMENT 1TEM RATE GYROSY)

1101 FORMAT(1HUs 127(*=1)9/3XetREF, ODESCRIPTION WEIGHT PACKAGE
15URFACE VOLUME RAD, POWER POWFR TIME ADIABATIC THERMAL A{LOW
2ABLE SINK ope /4Xe"NO, MANUFACTURER AND KG SHAPF
3 AREA CURIC ALPHA/ WATTS DENSTTY CONST, RIDE RATE MASS TEMP .,
4 DEG K/ (F) MODFEt /12K« VREMARKS (LBY) SQUARE
5 CM EMISS MIN/  Q/A HOURS DEG K/HR W=HR/® OESIGN GUA
6L /64X 7CH (FTy MA X W/ M2 MIN OCEG F/HR RTU/F

T MIN MAR MIN MAX+/743Xe v (FT)ye23X et (W/FT2) MA X MIN MAX®T/1Xs
Ble?(t=t)o/)

1102 FORMAT(S2XsF9.094XsF5,0)

1103 FORMAT (25K A%)

1404 FORMAT(2TXeFb,1eBAeFB,1e9XaF6,1)

1105 FORMAT(2TReFO,1)

1106 FORMAT(39X@F'J°391719F’5a3’

1107 FORMAT(32KsF5,1s9494A6)

1408 FORMAT(2{6XsFS5,193XeF5.0)) '
1109 FORMAT(lxvnaeIBalxcaAban 193X eAbo3XeF6,04280FR,00]lXsFa 290 /703X
1I3c0%/7 1300 /% T30 ReF5,.2020%el3¢2XeT302XKoFS 1 (2R013)0aXsA%,/

29K93A6e  {tFaolot) POXs I (tF4, Lot )t 2Xet({vFb,29 ) 1 XoFbo2yaXrI3plXet (s
3L13s% /9730 )0F0,29Xe]302A91322XeF5,104(1Xs]14})
1410 FORMAT{6X011A6)
1111 FORMAT(10Xel1A6)
1112 FORMAT{36X,A3912X9A39J0XvA3)
1113 FORMAT (LN )
1114 FORMAT({10xo6H#uaB®a,9 NOTE CONDUCTIVE HEAT LUSSES MUST EXCEED *
1 FS.00¢ AND | FHelUg? TO MAINTAIN THE MIN AND MaX UPERATING TEMPY)
1415 FORMAT (10X eoHena® e, 0 NOTE  CONDUCTIVE HEAT LUSSES MUST EXCFED ¢
] F5,0% AND ' FBalse?® TO MAINTAIN THE MIN AND MAX QUAL TEMPY)

HEWIND 12
IPAGE=]
JEQUIP=4H
PI1=3,1415926536
WRITE (6¢999)
wRITE(691901)
HRITE (6 1902)
WRITE(6921903)

1 READ(12:998:END=1V00) (DATA(IYeI=1s2)
IF(DATA(2) JEQ.6H sSP) an Tg 2
GO To 1

2 DO 3 JU=1+3
READ(1291001) IDUM

3 CONTINUE
READ(1251002) (DATA(I)sI=1eT)
READ(12+1002) DUM
READ(1221004) IEQUIPs NO° (EQUIP(I)eI=1e3)9 (MANUF (J)sy=le3d)
IF(IEQUIP.EQJEQUIP) go To 100
JEQUIP=TEQUIP
ILINE=&D
IPAGE=TPAGE+1
WRITE(6+1005) IPAGE



11
12
13
14
15
l6

17

18
lg9
20
21

WHITE(631003) (DATA{]1)sIB]1,7)

IF{IEQUIP ERe4H IMU)
IF(IEQUIP.EQe4H ST)
IF{IEQUIP.EQe4H STE)
IF{IEQUIP.EQe4H HS)
IF(IEQUIP.EQ+4H H3E)
IF(IEQUIP.FQo4H LR)
IF(IEQUIPLEQe4H LKHE)
IF(IEQUIP,FGo4R TV)
IF(IEQUIP.EQ4HACSE)
IF{IEQUIPEQa4HAUTO)
IF(IEQUIPLEQe4HCOMP)
IFLIEQUIP.EGeaH [R)
IF{IEUUIP.EQe4H DALY
IF(IEQUIP.EQo4M [TF)
IF(IEQUIP.EQe4H DBC)
IF(IEQUIP.EQedr TFM)
IF(IEQUIP.FQUedH TFM)
IF{IEQUIP.EQedH FA)
IF(IEQUIPEGeeH HJ)
IF(IEQGUIP.EQadH RFM)
IF(IEQUIP.EQadH F)
IF(IEQUIP.EQe4H LEC)
IF(IEQUIRP.EQofH MP)
IF(IEQUIP.FQ-4H U4y
1IF(IEQUIP . EQe 4HPRES)
IF(IEQUIPLEQa4HMTEMP)
IF(IEQUIP.EQeaH POS)
IFIIEQUIPLEQs4HYOLT)
IF(IEQUIP,.FQa4HCUHR)
IF(IEQUIP FRebHFLOW)
IF(IEQUIP.EQe4HLLEY)
IF(IEQUIPE@ebDI>C)
IF(IEQUIP.EQa4H FO)
IF(IEQUIP.EQaaH BAT)
IF(IEQUIP,.EQadH PLU)
IFIIEQUIP.FQedH PC)
IF(IEQUIP . EQobH 35)
IFILIEQUIRP.EQadH RE)
WRITE (601010}
CaLL EXIT

dRITE(BelO11)
GO To 100

WRITE (601012}
GO To 100

HHRITE (6e1013)
G0 TO lov '
WRITE(601014)
G0 To 100

wHITE (61015}
GO Tn 100

WRITE{&s1016)
Gy TOo 100

WRITE (601017}
Gu TQO 100

WRITE (8 1018)
Go TO 10U

WITE(BslU19)
Gu 7O 100

WRITE (&s4i020)
Go To 100

HRITE(6521021)

IEWUTP,

[

U

GO
60
GO
GO
GO
GO
GO
GO
60O
GO
GO
GO
el
GO
GO
GO
GO
GO
GO
GO
G0
GO
GO
1619)
GO
G0

50
GO
GO
GO
GO
GO0
GO
50
GO
50
GO



27
23
24

25
26
27
28
29
30
31
32
33
34
3s
36
37
38

39

40

41
42
43
44
45
46
47

48
100

109

L1o

GO TO 100
WRITE (601022)
GO To 100
WRITE (691023)
GU TO 100
WRITE (691024)
GO0 10 100

WRITE(691025)

60 TO 160
WRITE(6s1028)
GO TO 100
WRITE (6ol02T)
GO TO 106
WRITE(6eil28)
GO 70 100
WRITE(6+1029)
GO TO 10U
SRITE (61030}
Go TO 100
WRITE (601031)
GO YO 100
WRITE (6 1032)
GO0 TO 104
WRITE(be1033)
GO TO 10U
WRITE (651034)
G0 To 100
HRITE(6Ge10U3Y)
60 70 100
WRITE (6+1036)
GO 70 100
WRITE (651037}
G0 TO 100
WRITE (61038}
6o To 100
WRITE (6e1039)
Gu TO 100
WRITE(621040)
GO To 100
WRITE(601041))
GO TO 100
WRITE(Helaz)
GO T0O 100
WRITE(G21043)
GO TO 100
WRITE (621044}
G0 To 100
HRITE (621045)
GO TO 100
WRITE{6e1046)
GO To 100
SRITE(G6:104TF)
GO TOo 100
WRITE(6elU4B)
CONT INUE

IF(ILINE.LT.56)

WRITE(6e1101)
ILINE=15
READ(12¢11027

DO 110 I=le2

READ(1291001)
CONTINUE

GO To 109

DOCTCe DOCTH

IT-15



i11

i1z

413

114

ile

iI-16

RtAU(lEgllOE? QYTRCe QTTHH

READtI251103) IPAC .
IF{IPACLEG  4HRECT) I[IPAC=1
IF(IPAC,EQ 4HCYLL) 11PAC=2
IF(IPACLEQ, 4HSPHE) [IPAC=3
READ(1291104) XLo Wo H

ALCSXLR2e54

WC=we2 .54

MHC=H#2,5%

IF(IIPAC=2) 11le 129 113

ACSZ .8 (HCH (XLCeWC) swCa x| C)

A2t {HE (AL +W) oW RRL Y /)44

NC=XLCHECHHC

VX *WiH/ 1728,

GO TO 114

ACS2 0PI (WCE#2+ Wl RXLC)
A2 . vRI#{Watewtmll) /1G4,
VC=PI#KLCoWi#ae2
VaplaxLeweng/ 17280

GU TO 114
ACS4 , #PI%uca®?

Ay upleweaz/lis,
VC=4, /3, #PIwdCawd

V=d, /3, 4PTawee3/1728,

CUONT INUE

READ(1291103) Imal

IF (IMAT Ew, 4HALUM) cpC=,208
IF(IMATEQ, aHMAGN) crC=.238
IF({IMAT.EQ,4HSTAL) crl=.11
IF(IMATEQ, 4HRERL) cpC=,38

IF{IMAT EQ 4HERPOX) cpl=,28

HEAD(120110%) Cw
READ (12 110%) Twuw

THME (CwHCPCe W {TH=Cl})
THWK=TM“55/ {‘9;*,&‘-’3)
CHEK=Cum#* 49399237
TuKk=Twe 45359237
READ(12al106) ALFPHA. EMISS

READ(]1Z21107) SOFP s {DATA(TYeI=154)

PC=0,

Pr=l,

HEAD(12ell08) PCe TCe PH» TH

READ{1291107) 0OPe (DATA(I)sI=104)

EMIN=SS5P+PC=0F

WMARZSSPePH=-UP

TQMIN=GMIN

TuaMAX=GMAX

U0 116 1=le4

REAU(1Z291001) IDUM

CUNTINUE

10M=4HK

READ(12+1112) 15Ts IToe ITP

IFLISToFEWN3H ONGANDLITNEQ.3H NONANN ITPEW3N ON)
IF(IST.NE L 3H ON URTTONE, 3R ONSORITPONEL3H On)

10M=4HCONT
JoM=4H INT

CALL SINK(DOCTCoDOCTHNSMIsDSMAIOMINeUMAX g AsEMTISSeQDCCoQDCH)
CALL SINK(ATIRCeWTITRHoGSMI o QSMADMINIUMAX s AVEMISSsAQACC QOCH)

CALL CONVHT (DSMIsNSMADSMIKINSMAK)
CALL CUNVRT (QSMI'ASMAQSMIKsQSMAK )
IPDLM=OMINY ACH#]cbEea

[FDRM=OMAR/ ACH]1oE+4

IPDLF=QMINn/A

IPOHF =OMAX /A



117

118
130

131

L32

133

119
120

1V00

ARRL=GMIN/THM 11-17

ARRHSQMAX/TM

IRRLK=ARRL®#S: /9, . .

IHRHK=ARRH45,. /9, '

IRRL=ARRL

IRRH=ARRH

IDSMI=DSMI

IDSMA=DSEMA

IDSMIK=ZDSMIK

IDSMAK=DSMAK

IUSMI=QRSMI

IUSMAZQSMA

TUSMIK=GSMIK

IUSMAR=QSMAK

CALL TIMCON (TMeAsQMINSEMISSeNNCTHe TCL)

CALL TIMCON (TMeA?QMAXEMISSeNNCTH TCH)
WRITE(6s1109) TEQUIPoNO+ (EQUIP(Y)sI=193)s THKe TPALe ACy VCys A PHA»
LIGMIN, IPDI M2 IPDAMs TCLSIRALKs JRRHKe TMWKs IDSMIKe IDSMAKs
2INSMIKs I[QSMAKe IUMe (MANUF(T)eI=1s3)s TWse Aw Vs EMISSs IGMAX,
3IPDLFe IPDHFe TCHIIRRLe IRRHs TMy IDSMIs IDSMA,; IWSMI, 1QSMA
CTILINE=TLINF+d

HEAD(1221110) (DATA(I)SI=14ll)

IF(DATA(L) ,EU . 6H*Rands OR . DATA(L) EQobH ) G0 TO 118
WRITE(6e1111) (DATAC(I)eI=19dl)

TLINE=TLINE+]L

GO To 117

CONTINUE

IF(ADCC.G6T, U, ,UR. QGDCHsGT. 0,0 60O Ton 131

IF(HUOCCGT, Y, OR, QOCH«GTs 0,) GO To 132

Go To 133

WRITE(6s111a) QLCCe QDCH

ILINE=ILINF+L .

GO T0 130

WRITE(6+1118) 0QQCCs QacCrH

ILINE=ILINE+L

CONTINVE

WRITE(6s1113)

ILINE=ILINE+]

DO 119 K=1,50

READ(12+998) (DATA(T)elzle2)

IF(DATA(]l) ,EQ.6H END®#) e To 120

CUNTINUE

IF(ILINEaGT .21 JEQUIP=4H

GO TO 1

CONTINUE

RETURN

END



WFUR, IS CONVRTsCONVRT 11-18
SUBROUTINE CUNVRT (TisT2sTIKeT2K)
?1K=(Sﬂ/9,)*(1’1+4‘39,ﬁ?)

TEK"SQ/QG,*‘TE*Q'S‘J.&T)
RE TURN
END



II-19
MEURGIS SINK#SInNK ‘ ]
SUBROUTINE SINK(TlsT2sTS1eTS525015Q2¢AsEMISSsQCCoHCH)
Qcc=0, ‘
WCH=,
S16MA=,1714E=R _ 1
IFC(T14460,) %04 ,LT, Q2/(+293#SIGMABAREMISS)) GO TO 1}
TSI=(((T1le6ol,)4P8)a 2/ (,29308STGMASAREMISS) ) #u 25
G0 TO 2
1 Tsl=0, , _
QCC=Q2=, 29385 IGMAYAREMISS®(T) o460, ) 7H4
2 TSl=Tsl=460, ‘ .
IF((T2¢460,)%04 1T, Ql/(2934SIGMARAYEMISS)) 6u T0 3
TS2=3(((T2+46U ) 288) e 1/ (,2934SIGMARASEMISS) ) ta 2b
60 TO 4
3 I1s2=0, ‘
QCH=Q1=, 293 SIGMAPABEMISS2 (T2+4460,) 244
4 TS2=TS2=460,
RETURN
END



11-20

HEOR, IS TIMCONs TTMCON

SUBROUTINE TIMCON (TMeAolWeE s TSTNK e TIME)

TINT=TO0,

Al=0,67

SIGx1,T14E=0Y

C W=Qw/ 293

TS=TSINK*460e

FOSTINT+460,

TS4=TSu#rs

TFe=(QsSIGHETASTSH) / (SIGHE#A)

TF=TF4#40,25

TFIN=TF=460,

TF3=TFa/TF

T=T0+ (TF=TQ) ®al

AZz4 4TF3#SIGHE#A/THM

Ad= ({T+TFys(TO=TF3)/((TQ+TF)#{T=TF)}

A4=ALQGI(AD)

A4A=T/TF

AeB=TO/TF

ASmZ2  # (ATANCAGAY=ATAN(AGB) )

TIME=(A4+AS) /A2

RETURN

END



II-21 -
exuwT .

HEND
RAW FINAL THEKER CHAR

HELIN



