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SECTION 1
INTRODUCTION

This report was prepared by McDonnell Douglas Technical Services Company
{MDTSCO) to document the data base verification of the ECLS {ystems Assessment
Program (ESAP) and changes made to enhance the flexibility 0% the water
recovery subsystem simuiations. This report describes ali changes which were
made to the data base values and the software enhancements performed. The
refined model documented herein constitutes the MDTSCO submittal of the General
Cluster Systems Model described under SOW paragraph b, A source 1isting of the

current version of ESAP is provided in Appendix A.
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SECTION 2
DISCUSSION

The ECLS System Assessment Program is a MSFC developed program which is
used as a conceptual system design/trade study tool. This program was
provided to MDTSCO to form the basis for the Space Station General Cluster
Systems Model. The tasks performed by MDTSCO include (1)} verification of the
data base values and component simulations, and (2) software enhancements to
increase the flexibility of the program in the water recovery subsystem
simulation,

The verification of ESAP included assessment of the accuracy of the data
base values 1.e. the weight, power, and volume data and verification of the
fundamental physics of the component simulations, The data based values for
each subsystem were compared to current values found in recent literature and
documentation. Changes were considered necessary in the data based values for
the subsystems used in the water reclamation system, A 1ist of the changes
that were made are provided in Table 1.

A1l other data based values are in agreement with current documented
values, The verification of the component simulations indicated that the
stoichiometric relationships were correct in all of the component simulations.

The principal software enhancement consists of incorporating operational
changes to allow the engineer to address inter-mixing of flow streams between
the same and/or different water recovery systems. Addition of this greater
flexibility to ESAP necessitated a major rewrite to the water reclamation
input scheme. The objective is to enable the user to place subsystems in
series and parallel. The solution to this problem was to define the type of
water to be recovered first and then define the path that the primary stream
followed. After the primary flow path for a particular water group has been
established, the quality of the water recovered is defined, With all water
groups, their corresponding flow paths, and water quality defired, secondary
flow paths are established between existing subsystems and new subsystems,

In order to achieve the desired results, several variables and arrays were
added to the fnput section of program. Below is a brief description of the
variables and arrays that were added to the main program:

JFLOW(I,d} This array contains the primary flow path. 'I'
represents the water group number and 'J'
represents the order of the subsystem selected,

KFLOW(I,J} This array contains the secondary flow paths to
predefined subsystems. 'I' represents the water
group number that the flow is coming from and 'J’
represents the subsystem unit number that the water
is coming from, The value this array recejves is a
compound number 'KL', where the first digit 'K'
represents the water group number the flow is going
to and the second dig?t 'L' represents the
subsystem unit number the water is entering.




LFLOW({I,J) This array contains the secondary flow paths to new
subsystems. 'I' represents the flow group the
water is coming from and ‘J' represents the
subsystem unit number., This array receives the
value of the subsystem number the water is entering.

IUNIT Yariable counter that keeps track of the number of
water reclamation subsystems chosen.

GROUP Yariable counter that keeps track of the number of
water groups selected.

ANSWER Al phanumeric character that is used in reading
answers to questions,

The program uses an iterative approach in evaluating the water reclamation
system. The total throughput of water for each flow group is determined
first, with each flow group subsequently put through its respective flow
path, The flow of water is modified each time it entered a subsystem by the
efficiency of that subsystem. The flow of water rejected from each subsystem
is also calculated.

After each primary flow stream is evaluated, the program then computes the
secondary flow streams from the designated subsystems., This is accomplished
by sending the desired secondary stream into the designated subsystem ani
gvaluating this stream as if it were a primary flow. If the subsystem is a
predefined subsystem then the secondary water stream is processed through the
remaining subsystems in the new flow path and t¢he quality of the water will pe
the same as that of the flow path entered.

Several new arrays and variables were added to the WRS subroutine, they
are:

E(I,J) This array receives the subsystem efficiency, This
array was increased to a two dimensional array in
order to accommodate the subsystem selection
method., 'l' represents the flow group number and
'd" represents the subsystem number.

EFF(I} Array that contains the value of the subsystem
efficiency, where 'Il' represents the overall
subsystem number.

SSWATER( 1) Array that contains the amount of secondary water
being directed from a new unit into a potable
tank., 'I' is the flow group number.

TSWATER{ 1) This array receives the amount of secondary water

being directed from a new unit into a hygiene
tank. 'I' is the flow group number.
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TWATER{ I}

SWATER{I,J)

PSWATER{ I}

ZCONDR
ZREDH20R
ZHYGIENR
ZURINR
ZD ISHWR
ZCLOTHR

HYGREC

This array is assigned the value of the amount of
water of each water group. This is used in
tracking the different water types.

Array that contains the amount of secondary water
from each subsystem, 'I' represents the flow group
and 'J' represents the subsystem number,

This airray receives the final amount of processed
secondary water. 'I' represents the flow group
that the secondary water stream entered.

These variables are used in computing the amount
of cach water type that was recovered.

Variable used in calculating the amount of hygiene
water recovered.

In addition to the above major modifications a few minor changes were made

to other subroutines., The
subsystem was taken out of

to facilitate computations,

RESUP was changed in order

individual subsystem locads,

initialize the new arrays.

value for the total load on each water reclamation

subroutine ANALYZE and put into the WRS subroutine,
The auxiliary equipment equation in subroutine

to accommodate the method "sed to compute the
Additions were also made to subroutine INITL to

The operation of the program continues to follow the menu scheme present
in the original program received from NASA. The menu functions to support the
enhancements to the WRS simulation have been implemented to solicit the
necessary data from the user.
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TABLE 1.
MODIFIED ESAF DATA BASE PARAMETERS

COMPONENT CHANGES REFERENCES

YCD Initial volume changed from 17.0 to 1
25.6 cubic feet,

TIMES Initial volume changed from 13.0 *o 1
20,0 cubic feet.

AIR EVAP Initial volume changed from 10.0 to 1
15.0 cubic feet.

MULT IFILTRAT ION Average power required on right side 1
changed from 0.0 to 30.0 watts.

HYPERFILTRAT ION Average power required to daylight 2
and night side changed from 0.0 to
272.0 watts, Initial weight changed
from 0,0 to 460.0 pounds. Initial
volume changed from 0,0 to 30.8 cubic feet,

RCVERSE OSMOSIS Average power required on daylight and 3
night side changed from 0.0 to 45.0 watts.
Initial weight changed from 0.0 to
125.0 pounds. Initial volume changed
from 0.0 to 30.8 cubic feet,

REFERENCES
1 Space Station Regenerative Life Support Equipment Weight, Power, and
Volume Data, NASA-MSFC EP45/85-34, Mr, Frederick, April 2, 1985,
2 Hyperfiltration Wash Water Recovery Subsystem Design and Test Results,
SAE 83112, R. P. Reysa, Boeing Aerospace, July 1983,
3 Membrane Based Water and Energy Recovery Systems for Manned Space

Station, SAE 85B45, Rob Ray, Bernd Research, July 1985,
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SECTION 3
SUMMARY

The verification process resulted in relatively minor changes to the ESAP
data base as was expected, The changes to the water recovery system software
to address intermixing of the flow streams required a major rewrite, but the
resulting software allows the engineer the flexibility to address hybrid
systems. In accordance with the SOW, future changes to ESAP will include
consideration of adding the capability to address module heat balances and
updates to the ECLS equipment algorithms,
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PROGRAM ESAP2
REAL N,M
PARAMETER (NDBGN=56,NSSDAT=30,N8YB=50,NEUBBY8=35, NHUM=9, NWNUM=6)

PARAMETER (NARUX=10,NWAUX=16,NITYP=4)

PARAMETER (ICOMPAR=17,NCOMPAR=20}

COMMON /CHAR/ ADUMP, TANKED

COMMON /GENRL/ DESIGN(NDBGN), 88DATA(NBSDAT, NHBYa},

* *r F » B B

SUBBYSB (0:NSURSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM} ,
TOTALS (NSUBSYS, 3} , NUMBER, AREAUX (NAAUX, 3} , WRBAUX (NWAUX,013),
ARSAUXQ (30, NAAUX) , WREAUXQ (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW(NNUM, O :NWAUX,0:3),

GROUP, IUNIT,JFLOW {NAAUX, NCOMPAR) , KFLOW {(NCOMPAR, NCOMPAR) ,

SWATER (NAAUX, NAAUX) , PBWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)

COMMON /RATEBYB/ 1TRACK,COMPAR{ICOMPAR,NCOMPAR),
* POINT(0:ICOMPAR) ,RATE (0:ICOMPAR,NCOMPAR),

* COMPARL (ICOMPAR,3)

COMMON /CHAR2/ COMPARD (NCOMPAR) ,COMPARL (NCOMPAR)
COMMON /FILE/ FNAME(NS8YS8)

COMMON /IWRT/ IWRITE

CHARACTER#12

FNAMF

CHARACTER#*&6 ADUMP

CHARACTER®*7 AVAL

CHARACTER#*1 ANSWER

CHARACTER*15 HENAME

CHARACTER#S6 TANKED
OPEN{(UNIT=1,FILE='ESAPDATA.DAT', STATUS='UNKNOWN")

S8UBROUTINE DIRECTORY

BUBROUTINE DESCRIPTION

EBAP MAIN ROUTINE, SELECT SUDBSYSTEMSES, CONTROLE POHOGRAM FLOY

ANALIZE PRIMARY EXECUTION ROUTINE, CONTROLB COMPUTATION FLOW,
COMPUTES TOTALS

ARB COMPUTATION ROUTINE FOR AIR REVITALIZATION BUBBYSTEMS

WRS COMPUTATION ROUTINE FOR WATER RECLAMATION BUBSBYSTEMS

SIZE ROUTINE CALLED BY ALL BUBSYBTEM 3IZING ROUTINES TO SIZE
SUBSYSTEM BASED ON LOAD, BIZING RATIOS

SBRO2GEN COMPUTES OXYGEN REQUIREMENTS

SFWEB SUBSYBTEM BIZING ROUTINE

SPOLLF BUBSYSBTEM BIZING ROUTINE

SPOLSF SUBSYSTEM BIZING RCUTINE

028TOR SUBSYSBTEM BIZING ROUTINE

EDC SUBSYSTEM BIZING ROUTINE

SAWD SUBSYSTEM BIZING ROUTINE

HMOLBV SUBBYSTEM B8IZING ROUTINE

LIOH SUBBYSTEM BIZINJd ROUTINE

FBDMSV BUBBYSTEM BIZING ROUTINE

SKLMSV S8UBSYSTEM BIZING ROUTINE

BOBCH AUBBYSBTEM BIIZIING ROQUTINE

SABAT BUBSYBTEM BIZING ROUTINE

SABCHA4 SUBSYSTEM BIZING ROUTINE

vCcD BUBBYBTEM BIZING ROUTINE

TIMES BUBSYSBTEM BIZING ROUTINE

AIREVP SUBSYSTEM S8IZING ROUTINE

VPCAR BUBSYSTEM 8IZING ROUTINE

MF SUBSYSTEM BIZING ROQUTINE

HF SUBSYSTEM S8IZING ROUTINE

RO SUBBYSTEM BIZING ROUTINE
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BRBBUP
WARBMAT
WWRBMAT
RESUP?
WREBUP
DESANSB
88DATSE
AUXILS
OBRBGN
DBGNIN
BSDTIN
BBRE8SDAT
SBRAUXIL
AUXILIN
AUXLSTRT

NUMUNIT
BTORE

COMPARE
POINTABG
POINTIN
INITL

ITYPE{I,1)
ITYPE(I,2)
ITYPE(I,3)
ITYPE(T,4)

ITRACK=0

0o uu

WRITEBS BUMMARY DATA TO SCREEN/FYLE (FIWBT 4 BCRE%HS OF DATA)
WRITES ARS8 MATERIALS S8UMMARY TG BCREEN/FILE

WRITES WRS MATERIALS BUMMARY TO BCREEN/FILF

CALCULATES AUX EQUIP REQD BY BYSBTEM:INCL H20,TANKB,MATL LOST
WRITES AUX EQUIP REQUIREMENTS TO S8CREEN (BCREENS 9 & 10)
CONTAI! DEBIGN LOADS DATABASE

CONTAINY SUDBBYSTEM DATABASE

CONTAINS AUXILIARY EQUIPMENT DATABASE

WRITES DESIGN LOADB DATABASE TO SCREEN FOR CHANGE/REVIEW

ALLOWS8 CHANGES TO DESIGN LOADS DATABABE

ALLOWS CHANGES TO S8UBSYBTEM DATABASE

WRITES BSUBSYSTEM DATABASBE TO S8CREEN FOR CHANGE/REVIEW

WRITES AUXILIARY EQUIP DATABASE TO BCREEN FOR CHANGE/REVIEW

ALLOWB CHANGES TO AUXILIARY EQUIPMENT DATABASE

TAKES GENERIC AUX EQUIP DATABASE & DISTRIBUTES EQUIP FOR
SBUBSYBTEMB CHOBEN - PRIMARY EFFECT IS ON WRS

ALLOWB SPECIFICATION OF NUMBER AND RELATIVE BIZE OF
BUBSYTEMS & REDUNDANT UNITS

S8TOKRES SUMMARY DATA FOR A GIVEN B8YBETEM FOR LATER COMPARIBON
TO OTHER BYSTEMSB

COMPARES UP TO 3 B8YBTEMB8 BABED ON A POINT BYSTEM

COMPUTES POINT TOTALSB OF EACH SYSTEM AND DIBPLAYS RESBULTS

ALLOWS8 BPECIFICATION OF POINTE FOR EACH B8UMMARY ITEM
INITIALIZES8 ARRAY8 FOR BTART OF NEW BYSTEM SELECTION

BYSTEM NUMBER (1-50)

POTABLE V8 HYGIENE H20 RECOVERED(WRS),DUMP VB STORE (CO2RED)
NUMBER OF UNIT8 (ITYPE(I,3)=2,N=6 - 2 3-MAN BYSTEMS)
NUMBER OF BACKUP UNITS

5 CALL DEBGNB
CALL 8BDATS
CALL AUXILS

4 CALL INITL

ADUMP=1'8TORED"

NUMBER=0

NUMB=0
PRINT &

6 FORMAT(1&6(/))

PKINT# ¢
PRINT 3
PRINTw,
PRINTw#, ¢
PRINT#, !
PRINTw, !

READ({5,1)

1 FORMAT(I2)

ECLS 8ystems Assessment Program (ESAP)?

'DO YOU WANT TO WRITE OUTPUT DATA TO:!

1. FILE ORLY'

2. SCREEN ONLY!

3. ROTH FILE AND BSBCREEN (DEFAULT)?
IWRITE

IF (IWRITE.LT.1.0R,IWRITE.GT.2) IWRITE:=3

PRINT 3

3 FORMAT(5(/}))

PRINT#, ¢
PRINTw#, !
PRINT*,
PRINT#,
PRINT#,
f
’
!

PRINT#

PRINT*

AIR REVITALIZATION?
'

'02 GENERATION?

0. NONE!

21. STATIC FEED - WES'
22. SOLID POLYMER - LIQUID FEED!
23. SBOLID POLYMER - STATIC FEED®
24. 02/H2 BTORAGE!'



30

25

10

15

20

21

22

23
24

PRINT#, 'CHOOBE NUMBER OF BUBBYSTEM TO ANALIZE!

READ (5%, #*,ERR=30) INUM

IF (INUM.EQ.0) GOTO 25

IF (INUM.LT.21.0R.INUM.GT.24) GOTO 230

IF (INUM.EQ.24) THEN
PRINT#,! SUBAYBTEM I8 NOT CURRENTLY MODELLED!
GgoTo 30

ENDIF

NUMBER=NUMBER+1

ITYPE (NUMBER, 1)=INUM

CALL NUMUNIT({ITYPE (NUMBER,3),ITYPE (NUMBER,4})

PRINT#, ¢ '

PRINT#*, 'C0O2 REMOVAL!

PRINT®, ' 0. NONE!

PRINT*, " 1. EDQ!

PRINT®, ! 2. BAWD!

PRINT#,' 3. HYDROPHOBIC MOLE SYEVE'

PRINTa, ! 4. LIOH'

PRINT#, ' 5. FOUR BED MOLE BIEVE!

PRINT#, ' 6. SKYLAB MOLE BIEVE!
PRINT#, ' CHOOSE NUMBER OF BUBSYSTEM TO ANALIZE!'

READ(5,+*,ERR=10) INUM

IF (INUM.EQ.0) GOTC 15

IF {INUM.LT.l1.0R.INUM.GT.6) GOTO 10

IF (INUM.EQ.5.0R.INU.,EQ.6) THEN
PRINT*,' BUBSBYBTEM I8 NOT CURRENTLY MODELLED®
GOTO 10

ENDIF

NUMBER=NUMBER+1

ITYPE (NUMBER,1)=INUM

CALL WUMUNIT({XITYPE(NUMBER,2),ITVYPE
3

(1P

IF © M.EQ.4.0R.INUM.EQ.6) GOTO
PRE Gy -, '

P« [IWT#, *CO2 REDUCTION®

ERINT#, ! 0. NONE'

PRINT#,* 11. BOSBCH!

PRINT#*,' 12. SABATIER!

PRINT#,' 13, SABATIER/CH4 DISSOCIATION'
PRINT#, 'CHOOBE NUMBER OF BUBSYSBTEM TO ANALIZE®
READ (5, *,ERR=20) INUM
IF (INUM.EQ.0) GOTO 35
IF (INUM.LT.11.0R.INUM.GT.13) GOTO 20
IF (INUM.EQ.13) THEN
PRINT#%,' SUBSYSTEM IS NOT CURRENTLY MODELLEDS
GOTO 20
ENDIF
NUMBER=NUMBER+1
ITYPE (NUMBER, 1) =INUM
CALL NUMUNIT (ITYPE {NUMBER,3),ITYPE(NUMBER,4))
IF (INUM.EQ.ll.OR.INUM.EQ.12) THEN
IF (INUM.EQ.11) AVAL='H2'
IF (INUM.EQ.12) AVAL='CO2/CHA’
PRINT 21
FORMAT (/,1X, ' CHOOSE OPTION:!)
PRINT 22,AVAL
FORMAT (T4,'1l. STORE ',A7)
PRINT 23,AVAL
FORMAT (T4,'2. DUMP !',A7)
READ (5, #*,ERR=24) INUM1
IF (INUM1.NE.l1,AND.INUM1l.NE.2) GOTO 24
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MUMB=NUMBER
ITYPE (NUMB,2) =INUM1
"F \.NUM1.EQ.2) ADUMP='DUMIED®
INDIF
IUNTT=0
GROUP=0
DO 38 I=1, NWNUM
IF (IWATER(I).EQ.0Q) GOTO 3%
GOTO 37
PRINT#®,' ¢
GPOUP=GROUP+1
PRINT#*, '"WATER RECLAMATION'
PRINY 41

41 FORMAT(/,1X,'ENTER NUMBER(8)-ONE PER LINE-QOF WATER TO BE
* 'RECOVERED IN THIS FLOW PATH')

45

a3

40

*

*

PRINT#, ' SELECTION!'
PRINTw,! !
PRINT#,' 0. END BELECTION OF TYPE OF WATER RECOVERED®
IF (IWATER(1l).EQ.0) PRINT#,' 1. CONDENSATE WATER'
IF (IWATER(2}.EQ.0) PRINT#,' 2. CO2 REDUCTION'
IP (IWATER(3).EQ.0) PRINT#,' 3, HYGIENE WATER'
IF (IWATER(4) .EQ.0) PRINT#,' 4. CLOTHES WASBH WATER'
I® (IWATER(S).EQ.0) PRINT#,' 5, URINE WATER'
IF (IWVATER{6).EQ.0) PRINT#,!' 6. DISHWASHER WATER'
READ (5, *, ERR=45) INUM1
IF (INUM1.EQ.0) GOTO 31
IF (INUM1.LT.0.OR.INUM1.GT.6) GOTO 45
IF (JWATER(INUM1l) .NE.O) THEN

PR{NT#,' WATER TYPE HAS8 ALREADY BEEN SBELECTED'®
ELSE

IYATER (INUM1)=GROUP
ENDIF
GOTO 45
PRINT#,' ¢
PRINT#,' ¢
PRINT*,' ¢
PRINT#,

'FLOW BTREAM OF THE CURRENT WATER GROUP'
PRINT#,? '
PRINT#, 'ENTUR. THE NUMBER OF THE SUBSYSTEM TO !,
"REC*4VE WATER'

PRINT#, ! J

r
PRINT#*, ! 0. END WATER RECLAMATION SUBSYSTEM SELECTION!
PRINT®,' 31. VCD!
PRINT*,! 32. TIMES'
PRINT~,?! 33. AIR EVAP'
PRIMT#*,' 34. VPCAR!
PRINT#,' 41. MULTIFILTRATION!
PRINUC®,' 42, HYPERFILTRATION'

PRINT#*,' 43. REVERSE uSMOSIS'
READ(S5,#,ERR=40) INUM
IF (INUM.EQ.0) GOTO 36
IF (INUM.LT.31.0R.INUM.GT.43) GOTO 40
IF (INUM.GT.34.AND.INUM.LT.41) GOTC 40
IF (INUM.EQ.34) THEN
PRINT#,' SUBSYSTEM IS NOT CURRENTLY MODELLED'
GOTO 40
ENDIF
TUNIT=TUNIT+1
NUMBER=NUMBER+1

’

'DEFINE THE COMPLETE SUBSYSTEM ORDER FOR THE PRIMARY
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a7

44
11

28

29

57

47

48

62

ITYPE (NUMBER, 1) =INUM
JFLOW (GROUP, IUNIT)=INUM
CALL NUMUNIT (ITYPE (NUMBER,3),ITYPE (NUMBER,4))
GOTO 33
PRINT#, ! '
PRINT#*, 'ENTER QUALITY OF WATER RECQVERED!
PRINT#,* ). POTABLE WATER'
PRINT#,! 2, HYGIENE WATER'
READ(5,,ERR=36) IQUAL
IF (IQUAL.LT.1.0R.IQUAL.GT.2) GOTO 36
NUMB=NUMB+1
ITYPE (NUMB, 2) =IQUAL
GOTO 35
PRINT®, ¢ '
PRINT®, ¢ '
PRINT#,'DO YOU WISH 'tO SPECIFY ANY SECONDARY FLOW PATHS? (Y/N)'
READ(5,11,ERR=37) ANBWER
FORMAT (1A}
IF {ANSWER.EQ.'N'} GOTO 590
IGROUP=GROUP
ITUNIT=IUNIT
I=0
I=I+1
J=0
I=J+1
IF (JFLOW(I,J).EQ.31) BSNAME='vVCD!
IF (JFLOW({X,J).EQ.32) S8ANAME='TIMES'
IF (JFLOW{(I,J).EQ.33) SENAME='ATR EVAPR'
IP (JFLOW({I,J).EQ.34) SS8NAME='VPCAR'
I¥ (JFLOW(I,J).EQ.41) BBENAME='MULTIFILTRATION®
IP (JFPLOW(I,J).EQ.42) BBNAME='HYPERFILTRATION'®
IF (JFLOW({I,J).EQ.43) BONAME='REVERSE OSMOBI5®
II=(I%1i0)+J
PRINT#,? '
PRINT#*, 'THE FIRST DIGIT OF THE NUMBER IN PARENTHESES REPRESENTS'
PRINT#, THE FLOW GROUP NUMBER AND THE SECOND DIGIT REPRESENTS THE'
PRINT#, 'NUMBER OF THE BUBSYSTEM IN THAT FLOW PATH.'
PRINT*, * '
PRINT#,'DO YOU WISH TO PROCESS THE SECONDARY FLOW COMING OUT OF!
PRINT %7,1L,83NAME
FORMAT (1X,'THE (',I2,') ',Al5,' BUBSYSTEM? (Y/N)!)
ANBWER='N"
READ(5,11,ERR=47) ANSWER
IF (ANSWER.EQ.'N') GOTO 46
PRINT», ¢ '
PRINT*, 'WILL THIS FLOW STREAM BE GOING INTO A PREDEFINED ',
"SUBSYSTEM? (Y/N)!
ANSWER= ' N!
READ(5,11,ERR=48) ANBWER
IF {AWBWER.EQ.'Y') THEN
PRINT#,! '
PRINT#*, 'WHICH OF THE FOLLOWING SUBSYSTEMS8 WILL THE FLOW ',
'*BE ENTERING??
PRINT*, ¢ '
PRINTw,'THE FIRST DIGIT REPRESENT8 THE FLOW GROUP NUMBER ',
*AND THE SECOND DIGIT REPRESENTS THE NUMBER OF THE ',
*SUBSYSTEM IN THAT FLOW PATH,®
PRINT®*, * '
DG 49 X=1,GROUP
DO 49 L=1,IUNIT
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49
43

51

60

52

53

61

KL=(K*10)+L

TF(JFLOW(K,L) .EQ.31) PRINT#,' 1,KL,'. VCD*
IF(JPLOW(K,L) .EQ.32) PRINT#%,' ¢,KL,'. TIMES'
IF(JFLOW(K,L) .EQ.33) PRINT#,' ¢ ,KL,*. AIR EVAP!

IF (JFLOW(K,L) .EQ.34) PRINT#,' *,KL,'. VPCAR!

IF (JFLOW(K,L) .EQ.41)} PRINT#,t ',KL,'. MULTIFILTRATION'
IF(JFLOW(K,L) .EQ.42) PRINT#,' ',KL,'. HYPERFILTRATION'
IF (JFLOW(K,L) .EQ.43) PRINT#,' ¢,KL,'. REVERSE OSMOSIS!

CONTINUE
READ(S,* ,ERR=423} INUM3
KFLOW(I,J)=INUM3
GOTO 46
ENDIF
PRINT*,' '
PRINT#, ! '
PRINT#®, tWHAT UNIT WILL THIS8 FLOW ETREAM BE ENTERING?'
PRINT#®,' 31. VvCD!
PRINT#%,' 32, TIMES!
PRINT=®, ¢t 33, AIR EVAP!
PRINT#,* 34. VECAR!
PRINT#,' 41. MULTIFILTRATION!
PRINT#,' 42. HYPERFILTRATION'
PRINT#,' 43. REVERSE OBMOBSIH'
READ{5,* ,ERR=51) JNUM
IF (TNUM.LT.31.0R.JNUM.GT.43) GOTO 51
IF(INUM.GT.34.AND.JNUM.LT.41) GOTO 51
IF(INUM.EQ.34) THEN
PRINT*, 'SUBRSYSTEM IS8 NOT CURRENTLY MODELLED'
GOTO 51
ENDIF
LFLOW(I,J)=JNUM
NUMBER=MNUMBER+1
IUNIT=YUNIT+1
IF(ANSWER.EQ.'P') GOTO 60
GROUP=GROUP+1
ITYPE (NUMBER, 1) =JNUM
JFLOW {GROUP, TUNIT)=JNUNM
CALL NUMUNIT{ITYPE(NUMBER,3),ITYPE (NUMBER,4))
PRINT®,! '
PRINT#*, 'WILL THIS WATER BE PROCESBSED AGAIN OR S8T'ORED?
READ(5,11,ERR=52) ANSBWER
IF{ANSWER.EQ.'8') THEN
TANKED='5TORED!
PRINT#*,! '
PRINT*, 'ENTER QUALITY OF WATER RECOVERED®
PRINT®, ! 1. POTABLE WATER'
PRINT=®, ! 2. HYGIENE WATER!
READ(5,*,ERR=53) IQUAL
IF (IQUAL.LT.1.0R.IQUAL.GT.2) GOTO 53
NUMB=NUMB+1
ITYPE (NUMB,2)=IQUAL
ENDIF
IF({ANSWER.EQ.'P!') THEN
PRINT*, 'WILL THE PRIMARY FLOW FROM THIS NEW UNIT BE
"ENTERINO A PREDEFINED SUBSYSTEM? (Y/N)!
READ(5,11,ERR=61) ANSBWER
IF (ANSBWER.EQ.'Y') THEN
ANSWER='p!
GOTO 62
ELSE

(p/8})°



RNSWER='2!
J=J+1
GOTO 51
ENDIF
ENDIY

46 II=J+1

50
55

9999

IF (JFLOW(I,II).NE.} GOTO 29
JI=I+1
I¥ (JFLOW(JJ,1).NE,0) GOTO 28
IF (JFLOW(JJ,II).NE.O) THEN
I=I+1l
GOTO 29
ENDIF
CALL AUXLSBTRT
PRINT®, ! !
PRINT#®, ! '
PRINT#, 'ENTER
PRIINT#, ' ENTER
PRINT#, 'ENTER

TO BEE/CHANGE AVERAGE DEBIGN LOADS!

TO SEE/CHANGE SUBSYSTEM DATA!

TO SEE/CHANGE AUXILIARY EQUIPMENT DATA!
PRINT*,'ENTER 4 TO BEE BYSTEM ASSEBBMENT REBULTS'
PRINT#, 'ENTER S TO SELECT NEW SUBSYSTEMB, USING DATABASE !,

* 'DESIGN LOADS & SUBBYSTEM DATA'

PRINT*, 'ENTER 6 TO SELECT NEW SUBSYBTEM8, KEEPING CURRENT ',

# 'DESIGN LOADB & SUBBYBTEM DATA'

PRINT#,'ENTER 7 TO COMPARE BYSTEMS!
PRINT#,'ENTER 8 TO QUIT!
READ(5,*,ERR=55) IDECID

I¥ (IDECXID.LT.1l.0R.IDECID.GT.8) GOTO 55
IF (IDECID.EQ.l} CALL BBRBGN(6)

IF (IDECID.EQ.2) CALL SBRSBDAT(6)
IF (IDECID.EQ.3) CALL BBRAUXIL(S)
IF (IDECID.EQ.4) CALL ANALIZE

IF {IDECID.EQ.5) GOTO 35

IF¥ (IDECID.EQ.6) GOTO 4

IF (IDECID.EQ.7) CALL COMPARE

IF (IDECID.EQ.8) GOTO 9999

GOTO 55

CLOSE (UNIT=1)

sTOP

END
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SUBROUTINE ANALIZE
REAL N,M,N2LEAK,N2AIR,N2RPRS,N2COM,N2PURG,N2TOT,MAKEUP, MAKEUTR,

* LAUNL
PARAMETER (NDBGN=56,N38DAT=30,NBY8=50, NSUBSYS=35, NNUM=9, NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (ICOMPAR=17,NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGN(NDSGN),S88DATA (NS8SDAT,NSYS),

BUBBYS (0 :NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYF) , IWATER (NWNUM) ,
TOTALS (NSUBBYS, 3) ,NUMBER,ARSAX (NAAUX, 3) ,WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) , WRSAUXQ (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW{NNUM,0:NWAUX,0:3}),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)

COMMON /MATRL, PPN2,PPO2,PTOT,02MET,02EVA,02LEAK,U2AIR,02RPRS,
02COM,02EDC,02TOT,H2EDC, H2B8CH, H28AB, H2TOT, H28TOR , CO2MET, CO2EVA,
CO2TOT,N2LEAK,N2AIR, N2RPRS, N2COM, N2PURG, N2TOT , H20GEN ,H20REMRQ,
H20RED, C, CH4,CO2LS8T, CO2RED, H28TORR, CRES, CH4R, CO2LSTR, H20REM,
HAND, BHOWER, CLOTHES , DISHW, DRINK, FOODP,URINFL, EXPH20, EVAH20,

* % * ¥ R ¥

* * * ¥
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H20REQ, HZOMET, K20FOUD, N20PROD, H20TOT, BWEAT , HYGIENL, FOODPL, I AUNL,
DIEHWL,CUND, REDH20 , HANDLD, GHOWLD, HYGIENLD, CLOTKLD, H20URN, H2RED,
URINLD, DISHWLD, CONDR, CONDP, CONDS , REDH20R, REDH20P, REDH208 , HYGIENR,
HYGIENP, HYGIENS, CLOTHR, CLOTHP, CLOTHS, URINR, URINP, URINS , DISHWR,
DIBHWS,OTHERLD, OTHERR,OTHERP,OTHERS, H20LOAD, H20REC, POTREC, POTREQ,
MAKEUP, EXCESS , H208TORR, MAKEUPR, EXCESSR, EVAH20LD, DISHWP ,H208TOR,
EXPH20L,H20ARS, H2REQ, FECAL,H20NET ,HYGREC
COMMON /8BLOAD/ WATER (NWAUX) ,E(NWAUX,NWAUY) ,AUXEQ(18,0:7,3),5TOREW,
*+ CLOTHW,
% CLOTHV,DIBHWGHT, DISHV, TRASHW, TRASHV, AUXMAT (1)
COMMON /RATESYB/ ITRACK,COMPAR{ICOMPAR,NCOMPAR),
# POINT{0:ICOMPAR) ,RATE (0:ICOMPAR, NCOMPAR),
* COMPARL1 (ICOMPAR,3)
CCMMON /7ZHAR2/ COMPARD (NCOMPAR) , COMPARL (NCOMPAR)
COMMON /PILE/ FNAME (NSYB)
COMMON /IWRT/ IWRITE

* ¥ ¥ RN

CHARACTER#12 FNAME
CHARACTER*6 ADUMP
DIMENBION COTUNT(2)

SUBBYB (X, 1-9)

SUBSYS (
BUBBYS (
BUBSYS (
BUBBYS (
SUBSYS({
8UBBYS({
SUBSYS (
SUBSYS (
sUBSYS8({ 8,J)
sUBBYB( 9.,7)
BUBSYB(10,J)
BUBBYS8(11,J)
8UBBYH{12,J)
8UBBYS(13,J)
SUBSBYS (14,J)
SUBBY8{15,J)
SUBBYS{16,J)
sUB8SYS (17,J)
sUBSYS(18,J)
SUBBYS({19,J)
SUBBYS{20,J)
SUBSYS{21,J)
s8UBSYS(22,J)
SUB8YB{23,J)
SUBBYB(24,J7)
SUBBYS(25,J)
SUBSYB{26,J)
sUBSBYS(27,J)
SUBBYS(28,J)
SUB8YS {29,J)
SUBBYB (30,J)
SUBBYS(31,7)
EUBBYS8(32,J)
SUB8YS(33,J)
SUBSYS (34,J)
8UBSY8(35,J)

0,J7)
1,7)
2,7)
3,7)
4,7)
5,J)
6'\7)
7,3)

T £ T T 7 VO 1T T 4 L 1O L O [ O T O T 1

TOTALS (1-35,J)=

BUBBYSTEM DATA FOR EACH BUBBYBTEM CHOBEN

LOAD (LB/DAY)

AVERAGE POWER, LIGHT SBIDE (WATTS)
AVERAGE POWER, DARK BIDE (WATTS)
HEAT REJECTION (WATTS)

FLIGHT UNIT WEIGHT (LB)

FLIGHT UNIT VOLUME (FT3)

WEIGHT OF SPARES (LB)

VOLUME OF BPARES (LB}

WEIGHT OF CONSUMABLES (LB)

VOLUME OF CONSUMABLES (FT3)
RELIABILITY (1-8)

TECHNOLOGY READINESS (1-8)

PACING TECHNOY.OGY PROBLEMH8 (1-8)
BAFETY (1-8)

MAINTAINABILITY (1-8)
COMMONALITY (1~8)

MAINTENANCE TIME (HR)

AVERAGE POWER OVER ORBIT (WATTS)
AUXILIARY EQUIPMENT WEIGHT (LB)~- EXCL.

AUXILIARY EQUIPMENT POWER (WATTS)

AUX EQUIP-(LOST) MATERIAL WEIGHT (LB)

AUX EQUIP-(LOST) MATERIAL STORAGE EQUIPMENT (LB)
AUX EQUIP-(LOST) MATERIAL STORAGE EQUIPMENT (FT3)
REDUNDANT UMIT WEIGHT (LB)

REDUNDANT UNIT VOLUME(FT3)

WATER WEIGHT, INITIAL STARTUP (LB)

OVERALL RATING (1~8)

INITIAL LAUNCH WEIGHT (LB)

ON ORBLIT VOLUME (LB)

RESUPPLY WEIGHT (LB)

RESUPPLY VOLUME (FT3)

EQUIVALENT WEIGHT {LB)

LIFETIME WEIGHT (LB)

LIFETIME VOLUME (FT3)

TOTAL PCWER REQUIRED(WATTS)

SAME A8 BSUBBYS ARKAY

LOST MATL & STORAGE
AUXILIARY EQUIPMENT VOLUME (FT3)-EXCL. LOST MATL & STORAGE
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TOTALB(I, 1) : AR3 TOTALS
TOTALB(I, 2) = WRS TOTALS
TOTALS (I, 3} = OVERALL TOTALS

N=DEBIGIr(1l)
R=DESIGA ,2)
RE=DESI 3i 110)
M=DEBIGN(3)
CALL ARS
CALL WRB
CALL REBUP
ALIGHT= DEBIGN(S55)/(DEBIGN({(55)+DESBIGN(53))
ICNTW=3
DO 2 J=1,NUMBER
ISYB=ITYPE(J,1l)
IF (ISYB.GE.21.AND.IBYB.LE.30) SUBSYB(0,J)=02TOQOT
I¥ (ISYB.GE. 1.AND.ISYS.LE.1l0) BUBSYS(0,J)=CO2MET
IF (ISYB.GE.ll.AND.ISYS.LE.20) BUBSY¥S(0,J)=C02TOT
SUBBYB(17,J)=8UBRBYS(1l,J)*ALIGHT+8UEBYS8(2,J)%(1.-ALIGHT)
IF (IS8YB.GE.21.AND.ISYB.LE.30) IAUX=1
IF (ISYS.GE. 1.AND.ISYS.LE.1l0) IAUX=2
I® (ISYS8.GE.ll.AND.IBYS8.LE.20) IAUX=3
IF (I8Y8.GE.31) THEN
ICNTW=ICNTW+1
JAUX=ICNTW
ENDIF
sUBSYS({18,J)=AUXEQ (IAUX,1,1)+AUXEQ(IAUX,2,1)
BUBSYS(19,J)=AUXEQ(IAUX,1,2)+AUXEQ(IAUX,2,2)
8UBSYS(20,J)=AUXEQ(IAUX,1,3)+AUXEQ{IAUX,2,3)
IF (ISYS8.GE.1l1l.AND.ISYS.LE.20) THEN
8UB8YS8(21,J)=AUXMAT{1)
ELSE
BUBSYS (2),J)=AUXEQ(IAUX,3,1)+AUXEQ(TIAUX,4,1)
ENDIF
BUBSYSB(22,J)=AUXEQ(IAUX.S5,1)+AUXEQ{IAUX,6,1)
BUBS8YS8(23,J)=AUXEQ(IAUX,5,2)+AUXEQ{IAUX,6,2)
SBUBBYB(24,J)=B8UBSYB(4,J)"ITYPE(J,4)/ITYPE(J,3)
SUBBYB (25,J)=8UBSY8{(5,J}*ITYPE(J,4)/I1TYPE(J,3)
IF (I8YS.GE.31) 8UBSYB{(2¢,J  =AUXEQ(IAUX,0,1)
SUBSYS(27,J)=(SUBSYS(10,J) *8UBRBYS(11,J) *SUBSYS(12,J) *3UB5YS8(13,J)*
» BUBBYB(14,J) *BUBBYS({15,J}))+*{(1./6.)
BUB8YS8 (28,J)=3UBBYS(4,J)+8UBBY8(6,J)+8UBBY8(8,J7)+(BUBBYE(18,J)+
* SUBSYB (22,J))+8UB8Y8(24,J)+5UB8YS(26,J)
SUBBSYB(29,J)=8UB8YB(5,J)+BUBBY8(7,J)+BUBSYS8 (9,J)+8UBBYS(19,J)+
* SUBSYS (23,J)+8UBBYB(25,J)
8UBSYB(30,J)=8UBBYS(6,J)+8BUBEYS(8,J)+8UBBYSB(21,J)+8UB8BYS8(22,J)
sUBSY8{31,J)=8SUB8YS8(7,J)+8UBBYS(9,J)+8UB8BY3(213,J)
SUBSYS(32,J)=8UB3YS(28,J7)+B8UBSY8(21,J)+(5UBBYS(1,J) *ALIGHT*
* DESIGN(S52)+8UBSYS(2,J)*(1.-ALIGHT)*DESIGN(53))+5UBSY8(3,J}*
# DESIGN(S54)+BUBSYSB(20,J)*(ALIGHT*DESIGN(52)+(1.-ALIGHT)*
* DESIGN(53))
BUBSYS (33,J)=8UBSYS8(4,J)+B8UBBY8(18,J)+
* SUBSYS(24,J)+BUBSYS8(26,J)+8UEBYS(30,J) *ANINT(M*365./R)
SUBSYS(34,J)=8UBSYS8(5,J)+8UB8Y8(19,J)+8UB8Y8 (25,7} «
« SUBSYS(31,J)*ANINT(M#*365./R)
BUBSYS8 (35,J)=8UBSYS(17,J)+8UB8SY8(20,J)
2 CONTINUE
DC 5 J=1,3
DO 5 I=1,NSUBSYS



TOTALB{I,J)=0.
% CONTINUE
6 CONTINUE
COUNT (1)=0.
COUNT {2)=0.
DO 20 I=1,NUMBER
IP (ITYPE(I,1).LE.33} K=1
IF (ITYPE(I,l).GL.31) K=2
COUNT {K) =COUNT (K} +1.
DO 10 J=1,NBUBBYS
IF (J.LE.9.0R.{J.GE.16 .,AND.J.LE.17).0R. (J.GE.24 .AND.J.LE.25)})
i TOTALS (J,K)=TOTALS (J,FK)+38UBBYB(J,I)
IT ((J.GE.10.AND.J.LE.15).0R.J.EQ.27) THEN
IF (TOTALB(J,K).FQ.0.) TOTALS(J,K)=1.
TOTALS (J,X)=TOTALS (J, K} *8UBSY8(J,I)
ENDIF
10 CONTINUE
20 CONTINUE
Do 30 K=1,2
Do 25 J=10,15
IF (COUNT(K).EQ.0.) GOTO 25
IF (TOTALS8(J,K)}).NE.O.) TOTALS(J,K)=TOTALS(J,K)#¥(1l./COUNT(K))
2% CONTINUZ
IF (COUNT(K).EQ.0.) GOTO 30
TOTALS (27 ,K)=TOTAL8(27,K)**(1,/COUNT{X))
30 CONTINUE
DO 40 J=1,NSUBSYS
IF (J.LE.2.0R.(J.GE.16.AND.J.LE.17).0R. {(J.GE.24.AND.J.LE.25))

- TOTALS8(J,3)=TOTALS(J,1)+TOTALS{J,2)
IF {((J.GE.10.AND.J.LE.15).0R.J.EQ.27) TOTALSB{(J,3)={(TOTALS(J,1)"
" TOTALS(J,2) ) %4.5

40 CONTINUE
TOTALS{158,1)=AUXEQ{414,1,1)+AUXEQ(1&,2,)"
TOTALS (18,2)=AUXEQ(17,1,1)+AUXEQ(17,2,1)
TOTALS (18,3)=TOTALS (18, 1) +TOTALS (18,2)
TOTALS (19, 1) =AUXEQ(16,1,2)+AUXEQ(16,2,2)
TOTALS (19,2)=AUXEQ(17,1,2)+AUXEQ(17,2,2)
TOTALS (19,3)=TOTALS (19, 1) +TOTALS (19, 2)
TOTALS (20,1)=AUXEQ(16,1,3) +AUXEQ(16,2,3)+

*# AUXEQ({16,5,3)+AUXEQ(16,6,3)
TOTALS (20,2)=AUXEQ(17,1,3)+AUXEQ(17,2,3)+
% AUXEQ(17,5,3)+AUXEQ(17,6,3)
TOTALS (20,3)=TOTALS (20,1) +TOTALS (20,2)
TOTALS (21, 1)=AUXEQ(16,3,1)+AUXEQ(16,4,1)
TOTALS (21,2)=AUXEQ(17,3,1) +AUXEQ(17,4,1)
TOTALS (21, 3)=TOTALS (21, 1) +TOTALB(21,2)
TOTALE (22,1)=AUXEQ{16,5,1) +AUXEQ(16,6,1)
TOTALS (22,2)=AUXEQ{17,5,1)+AUXEQ(17,6,1)
TOTALS (22,3)=TOTALS(22,1) +TOTAL8(22,2)
TOTALS (23,1)=AUXEQ(16,5,2)+AUXEQ(16,6,2)
TOTALS (23,2)=AUXEQ(17,5,2} +AUXEQ (17,6, 2)
TOTALS (23,3)=TOTALS (23,1)+TOTALS (23,2)
TOTALS (26,1) =AUXEQ(16,0,1)
TOTALS {26,2)=AUlL.uy (17,0,1)
TOTALS (26,3) =TOTALS(26,1) +TOTALS (26,2)
DO 50 K=1,3
TOTALS (28, K) =TOTALS (4, X, +TOTALS (6 ,K) +TOTALS (8, K) +TOTALS {18 ,K) +
*« TOTALS (22,K)+TOTALS (24,K)+TOTALS{26,K)
TOTALS (29, K)=TOTALS (5, K) +TOTALS (7, K) +TOTALS (9, K)+TOTALS (19,K) +
% TOTALS (23,K)+TOTALS(25,K)
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50

41

42
45

90

]
L]
]
]

L)
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TOTALS(30,K)=TOTALA ({6, X} +TOTALE (R, K)+TOTAI8 (21, K} 4+TOTALB(22,K)

TOTALB {31, K)=TOTALS (7,X)+TOTALE (9, K)+TOTALS (23 ,K)

TOTALS {32, KX)="COTALS8(28,K)+TOTALS8(2),K)+(TOTALS(1,X) *ALIGHT+*
DESIGH({52)+4+TOTALS8(2,K)*(1.-ALIGHT)}*DEBIGN{53) )+TOTALB(3,J)*
DESIGN(54)+TOTAL8(20,J)* (ALIGHT*DESIGN(52)+(1.-ALIGHT)+
DESBIGN(53))

TOTALS8 (33 ,K)=TOTALS (4, X})+TOTALB (18, K)+TOTALB8(24,K) +
TOTALS (26,K)+TOTALS (30 ,K) *ANINT (M#*365./R)

TOTALB (34 ,K)=TOTALB(5,K)+TOTALS{19,K)+TOTALB(25,K)+
TOTALB(SI[K}*ANINT(M*365./R)

TOTALSB (35, K)=TOTALB(17,K)+TOTALS(20,K)

CONTINUE

IF (IWRITE.EQ.2) GOTO 45

NWRITE=1

WRITE (NWRITE, 41)

FORMAT(BO (' *'),/,B0('%1))

CALL SRBBUB(NWRITE)

CALL WARBMAT(NWRITE)

CALL WWRBMAT (NWRITE)

CALL WRESUP(NWRITE)

CALL SBRAUXIL (NWRITE)

CALL SBRBGN(NWRITE)

CALL SBRBBDAT (NWRITE)

WRITE (NWRITE, 42)

FORMAT(4(/) )

IF (IWRITE.EQ.l) GOTO 90

NWRITE=6

CALL SRBSUB (NWRITE)

CALL WARSMAT (NWRITE)

CALL WWRSMAT (NWRITE)

CALL WREBUP{NWRITE)

CALL STORE

RETURN

END

SUBROUTINE ARS

REAL N,M,N2LEAK,N2AIR,N2RPR8,N2COM,N2PURG,N2TCT, MAKEUP, MAKEUPR,
LAUNL

PARAMETER (NDSGN=56,NSSDAT=30,NBY3=50,NSUBBYS=35, NNUM=9 , NWNUM=6)

PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHLR/ ADUMP

COMMON /GENRL/ DESIGN(NDBGN),SS8DATA (NS8SDAT,N3YS),

SUBSYS (0:NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBBYS, 3) , NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX, 0:3),
ARSAUXQ (30, NAAUX) , WREAUXQ { NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NABUX,0:3) ,AUXILW{NNUM,0:NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)

COMMON /MATRL/ PPN2,PPO2,PTOT,O02MET,02EVA,O02LEAK,02AIR,O02RPRS,
02COM,02EDC,02TOT , H2EDC, H2B8CH, H28AB, H2TOT, H28TOR, CO2MET, CO2EVA,
CO2TOT,N2LEAK, N2AIR, N2RPRS,N2COM, N2 PURG, N2TOT, H20GEN , H2OREMRQ,
H20RED,C,CH4 ,CO2L8T, CO2RED, H2BTORR, CRES, "H4R,CO2LSTR, H20REN,
HAND, SHOWER, CLOTHES, DISHW, DRINK, FOODP, URINFL, EXPH20, EVAH20,
H20REQ, H20MET , H20FOOD, H20PKOD, H20TOT , SWEAT , HYGIENL, FOODPL, LAUNL,
DISHWL,COND,REDH20, HANDLD , SHOWLD, HYGIENLD, CLOTHLD , H20URN, H2RED,
URINLD.DISHWLD, CONDR, CONDP, CONDS, REDH20R, REDH20P, REDH208,.¢GIENR,
HYGIEYP,HYGIENS,CLOTHR,CLOTHP,CLOTHS, URINR, URINP, URINS,DISHWR,
DISHWS,OTHERLD,OTHERR,OTHERP,OTHERS, H20LOAD, H20REC, POTREC, POTREQ,




* MAKEUP,YXCESS,H20870RR,MAKEUZR . EXCF38R,IVAH2CY.D, DISHAP, H208TOR,

¢ EXPH20L,H20ARS,H2RFQ,FECAL, H20NET, HYGREC

COMMON /BSLOAD/ WATER(NWAUX) ,E (NWAUX,NWAUX) ,AUXEQ(18,0:7,3),8TOREW,
* CLOTHW,

# CLOTHV,DISHWGKT,DISBHV, TRASHW, TRABHV, AUXMAY (3)

CHARACTER#*6 ADUMP

c
FPN2=DEBIGN (4)
PPO2=DEBIGN(S)
PTOT=PPO2+PPN2
N2LEAK= (PPN2/PTOT) *DESIGN(€)
N2AIR=(PPN2/PTOT) *DESIGN(7)
N2RPRSB=0.
N2COM=0.
N2PURG=0.
N2TOT=N2LEAK+NZAIR+N2ZRPRE+N2COM+N2 PURG
c
COZMET=DEBIGN(9) *N
CO2EVA=DEBIGN(12)*RE/R
CO2TOT=CO2MET+COZ2EVA
C
C 02 GEN REQUIREMENTS (SIZING BABED ON 02 GEN)
El=-1.0
CALL SBRO2GEN(PPOR,PTOT,02MET,02EVA,02LEAK,02AIR,02RPRA,02C0H,
" 02EDC,02TOT, CO2ZMET)
DO 10 I=1,NUMBER
IF {ITYPE(I,1l).EQ.21) CALL BFWES(I,E1l,02T0T)
IF {ITYPE(I,l).EQ.22) CALL SPOLLF(I,El,02TOT)
IF {ITYPE(I,1).EQ.23) CALL BPOLSF(I,E1l,02TCT)
IF (ITYPE(I,l).EQ.24) CALL 028TOR(I,El,02TOT)
10 CONTINUE
HZTOT=2.,/16.%"02TOT
H20GEN=18./16.%02TOT
IF (E1.EQ.~-1.0) H2TOT=0.
c
C CO02 REMOVAL REQUIREMENTS (SIZING BASED ON CO2 PRODUCED)
H2EDC=0.
H20REM=0.
H20REMRQ=0.
DO 20 I=1,NUMBER
IF (ITYPE(X,1).EQ.1l) CALL EDC(I,CO2MET,02EDC,H2EDC,H20REM)
IF (ITYPE(I,l).EQ.2) CALL BAWD(I,CO2MET,H20REM,H20REMRQ)
IF (ITYPE(I,1l).EQ.3) CALL HM-LS8V(I,CO2MET,H20REM)
IF (ITYPE(I,1).2Q.4) CALL LIOH(I,CO2MET,H20REM)
IF {ITYPE(I,1).EQ.5) CALL FBDMSV(I,CO2MET,H20REM)
IF (ITYPE(I,l).EQ.6) CALL SKLMBV(I,CO2MET,H20REM)
20 CONTINUE
C

C (C02 REDUCTION REQUIREMENTS (3IZING BASED ON CO2 PRODUCED)
HZAVAL=H2TOT-H2EDC
H2BBCH=0.
H2B8AB=0.
Cc=0.
CH4=0.
CO2RED=0.
H20RED=0.
DO 30 I=1l,NUMBER
IF (ITYPE(I,l).EQ.1l1l) CALL BOSCH(I,CO2TOT,H2AVAL,H20I.ED,CO2RED,
w C,H2B8CH)



IF (ITYPE(I,1).EQ.12) CALL CABAT(T,CO?7TO,HZAVAL,H20RED,COZRED,

* CH4 ,H28AB)
IF (ITYPE(I,l).EQ.13) CALL BABCH4(I,CO2TOT,H2AVAL,H20RED,CO2RED,
. C,H28AD)

30 CONTINUE

CO2L8T=CO2T0T~-CO2RED
H2RED=AMAX1 (H2B8CH,H28AB)
H2REQ=HZRED+H2EDC
H2BTOR=AMAX1 (0. ,H2AVAL~H2RED)
H2BTORR=H28TOR*R

CRES=C#*R

CH4R=CH4 *R

CO2LBTR=CQZ2LST*R
H2OARB=H20GEN+H20REMRQ-H2OREM-H20RED
RETURN

END

SUBROUTINE WRS
REAL N,M,N2LEAK,N2AIR,N2RPRS,N2COM,N2PURG,N2TOT, MAKEUP, MAKEUER,

* LAUNL

PARAMETER (MDS8GN=56,NSSDAT=30,NBYS8=50,NSUBREYS=3%, NNUM=9, NWNUM=6)

PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /GHAR/ ADUMP, TANKED

COMMON /GENRL/ DESIGN(NDSGN) ,S8DATA (NSSDAT,NSYS),
8UBSYS (0 :NSUBBYS,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM} ,
TOTALS (NSUBBYS, 3) , NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX,0:3),
ARBAUXQ (30, NAAUX) , WRBAUXQ (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NARUX,0:3), AUXILW(NNUM, 0 :NWAUX,0:3) .
GROUP, IUNIT,JFLOW {NAAUX, NCOMPAR) , KFLOW { NCOMPAR, NCOMEAR]) ,
SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)

COMMONM /MATRL/ PPN2,PPOZ,PTOT,02MET,02EVA,O02LEAK,02AIR,02RPRS,
02COM, 02EDC,02TOT, H2EDC, H2BSCH, H28AB, H2TOT, H28TOR, CO2MET, CO2EVA,
CO2TOT,N2LEAK,N2AIR, N2RPRS, N2COM, N2PURG, N2TOT , K20GEN, H2OREMRQ,
H20RED,C,CH4,CO2LST,CO2RED,H28TORR, CRES, CH4R, CCO2LSTR, H2OREM,
HAND , SHOWER ,CLOTHES , DISHW, DRINK, FOODP, URINFL, EXPH20, EVAH20,
H20REQ ,H20MET ,H20F00D ,H20PROD, H20TOT, SWEAT, HYGIENL , FOODPL, LAUNL,
DIBHWL,COND,REDH20 , HANDLD, BHOWLD,HYGIENLD, CLOTHLD , H2OURN, H2RED,
URINLD,DISHWLD,CONDR,CONDP,CONDS ,REDHZOR,REDH20P,REDH208, HYGIENR,
HYGIENP,HYGIENS ,CLOTHR,CLOTHP,CLOTHS , URINR, URINP,URINS , DISHWR,
DISHWS ,0THERLD,OTHERR ,OTHERP,OTHERS ,H20LOAD ,HZOREC, POTREC , POTRED,
MAKEUP,EXCESS8,H208TORR, MAKEUPR, EXCESSR, EVAH20LD, DISHWP , H208TOR,
EXPH20L,H20ARS ,H2REQ, FECAL,H20NET , HYGREC

* & B BN
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COMMON /BS8LOAD/ WATER (NWAUX) ,E (NWAUX,NWAUX) ,AUXEQ(18,0:7,3) ,5TOREW,

* CLOTHW,
* CLOTHV,DISHWGHT,DIBHV,TRABHW, TRASHV ,AUXMAT(3),
« EFF (NWAUX) ,8SWATER (NWAUX) ,TSWATER (NWAUX)
DIMENSION WATERS (NWAUX) ,TWATER (NWAUX) ,EF (NWAUX,NWAUX)
CHARACTER*6 ADUMP
CHARACTER®6 TANKED

HAND=DESIGN(28) *N
SHOWER=DESIGN(29) *N
CLCTHES=DESIGN(30)#N
DISHW=DESIGN(31) *N
DRINRK=DESIGN(15) *N
FCODPRDESIGN(16) *N
URINFL=DESIGN(26)*N
EXPH20=DESIGN(32)*N
EVAH20=DESIGN(13)*N



POTREQ=DRINEK+FOODP
H20REQ=HAND+BHOWER+CLOTHES+DISHW+DRINK+FOODP+URINFL+EXPH20
* +EVAH20+H20REMRQ+H20GEN
H20MET=DESIGN(18) *N
HZOFOOD=DEBIGN(17) &N
HZOPROD=H20MET+H20FOQOD
H20TOT=H20REQ+H20PROD
BEWEAT=DEBIGN{(24) *N
HYGIENL=DEBIGN(19)#N
FOODPL=DEHIGN(20) *N
LAUNL=DEBIGN(22)*N
DISHWL=DESIGN(23)*N
EXPH20L=DESBIGN{21)*N
COND=SWEAT+HYGIENL+FOODPL+LAUNL+DISHWL+H20REM+EXPHROL
FECAL=DEBIGN(27) *N

C EVA+EXP H20 LOSBT
EVAH20W=DESBIGN(14)*N + DEBTGN(33)*N

C EVA+EXP H20 LOAD
EVAH20LD=({EVARH20+4+EXPH20) -EVAH20W-EXPH2OL
REDH20=H20RED
HANDLD=HAND-HYGIENL* {HAND/ (HAND+BHOWER) )
SHOWLD=SHOWER-HYGIENL* (BHOWER/ (HAND+BHUWER) )
HYGIENLD=HANDLD+BHOWLD
CLOTHLD=CLOTHES-LAUNL
F20URN=DEBIGN(25) *N
URINLD=URINFL+H20QURN+EVAH20LD
DISHWLD=DISIIW-DIBHWL

[
DO S I=]l,NWAUX
DO 5 J=1,NWAUX
5 E(I,J)=0.
DO 6 I=1,NWAUX
EFF(I)=0.
S58WATER(I)=0.
WATERS (I)=0.
TWATER(I) =0,
TSWATER(I)=0.
6 WATER({I)=0Q.
DO 7 I=1,NUMBER
IF(ITYPE{I,1).EQ.31) EFF(I)=0.96
I¥(ITYPE(I,1).EQ.32) EFF{I)=0.939
IF(ITYPE(I,1).EQ.33) EFF(I)=1l.0
IF(ITYPE(I,1).EQ.34)} EFF(I)=0.0
IF{ITYPE{(I,1l).EQ.41) EFF(I)=1l.0
IF{ITYPE(1,1).EQ.42} EFF(I)=0.92
IF(ITYPR(I,1}).EQ.43) EFF(I)=0.96
7 CONTINUE
DO 10 I=l,GROUP
IF (IWATER(l).EQ.I) WATER(I)=WATER(I)+COND
IF (IWATER(2).EQ.I) WATER(I)=WATER(I)+REDH20
IF (IWATER{3).EQ.I) WATER(I)=WATER(I)+HYGIENLD
IF (IWATER(4).EQ.I) WATER(I)}=WATER(I)+CLOTHLD
IF (IWATER(5) .EQ.X) WATER(I}=WATER(I)+URINLD
IF (IWATER(6).EQ.I} WATER(I)=WATER(I)+DISHWLD
TWATER(I)=WATER(I)
10 CONTINUE
C
CONDR=0.
REDH20OR=0.,

HYGIENR=0.



CLOTHR=0.
URINR=0.
DIBHWR=0.
ZCONDR=COND
ZREDH20R=REDH20
ZHYGIENR=HYGIENLD
ZCLOTHR=CLOTHLD
ZURINR=URINLD
2ZDISHWR=DISHWLD

DO 2% I=1,GROUP
DO 30 J=1,IUNIT
NUM= (NUMBER=~IUNIT) +J
1IF (JFLOW(I,J).EQ.31) THEN
CALL VCD (NUM,WATER(I),E(I,J))
BUBSYS (0, NUM)=WATER(I)
BWATER(I,J)=WATER(I}#*(1.0-E(I,J))
WATER (I)=WATER(I)#%E(I,J)
ENDIF
IF (JFLOW(I,J).EQ.32) THEN
CALL TIMES (NUM,WATER{I),E(I,J))
BUBSYS (0, NUM) =WATER (I}
BWATER (I,J)=WATER(I)*(1.0~E(Y,J))
WATER (I)=WATER(I)*E(I,J)
ENDIF
IF (JFLOW(I,J) .EQ.33) THEN
CALL AIREVP (NUM,WATER{I),E(I,J))
BUBSYS (0, NUM)=WATER(I)
BWATER(I,J)=WATER(I})#*(1.0-E(I,J))
WATER(I)=WATER(I)*E(I,J)
ENDTF
IF (JFLOW(I,J).EQ.34) THEN
CALL VPCAR(NUM,WATER(I),E(I,J))
SUBBYS (0, NUM) =WATER(I)
SWATER(T,J)=WATER(I)*{1.0-E(I,J))
WATER(I)})=WATER(I)*E(I,J)
ENDIF
IF{JFLOW(I,J).EQ.41) THEN
CALL MF (NUM,WATER(I),E(I,J))
SUBSYS (0, NUM)=WATER(I)
SWATER( [ .J)=WATER(I)#*(1.0-E(X,J))
WATER (1) =WATER(I) #E(I,J)
ENDIF
IF{JFLOW(I,J).EQ.42) THEN
CALL HF (NUM,WATER(I),E(I,J))
SUBSYS (0, NUM)=WATER(I)
SWATER (I, J)=WATER(I)#*(1.0-E(I,J)})
WATER (I)=WATER(I)*E(I,J)
ENDIF¥
IF(JFLOW(I,J).EQ.43) THEN
CALL RO(NUM,WATER(I),E(I,J))
SUBSYS (0, NUM)=WATER(I)
SWATER(I,J)=WATER(I)#*(1.0-E(X,J))
WATER (I)=WATER(I)*E(T,J)
ENDIF
30  CONTINUE
20 CONTINUE

CONDP=0.
REDH20P=0.



HYGIENP=0.
CLOTHP=0.
URINP=0.
CISHWP=0.

DO 18 K=1,GROUpP
DO 19 L=1,NWNUM
IF (IWATER(L) .EQ.K) GOTO 18
CONTINUE
GOTO 1%
CONTINUE
DO 17 M=3,IUNIT
IF(JFLOW(R,M).NE.0} GOTO 16
CONTINUE
NUM=M+ (NUMBER-IUNIT)
DO 60 I=1,GROUP
DO 60 J=1,IUNIT
ITZ=(NUMBER=-IUNIT)+I
IF(LFLOW(I,J).EQ.31) THEN
CALL VCD{NUM,SWATER(X,J),EF(X,J))
BUBSYS (0, NUM)=8WATER(I,J)+BUBBYSE (0, NUM)
SWATER(I,J)=SWATER(I,J)%EF(I,J)
IF (TANKED.EQ. *8TOREDt) THEN
IF(ITYPE(III,2).EQ.1l) S8BWATER(I)=8WATER(I,J)
IF(ITYPE(XII,2).EQ.2) TBWATER{I)=8WATER(I,J)
ENDIF
NUM=NUM+)
ENDIF
IF(LFLOW(I,J) .EQ.32) THEN
CALL TIMES (NUM,BWATER(I,J},EF(I,J}))
BUAARYZ (0 ,NUM)=SWATER(X,J)+8UBBYS {0, NUM)
BWATER(I,J)=8BWATER(I,J)*EF(I,J)
IF (TANKED.EQ.'STORED') THEN
IF(ITYPE(III,2).EQ.1l) BSWATER{I)=SWATER(I,J)
IF(ITYPE(IIX,2).EQ.2) TBWATER(I)=SWATER(I,J)
ENDIF
NUM=NUM+41
ENDIF
IF{LFLOW(I,J).EQ.33) THEN
CALL AIREVP(NUM,SWATER(I,J),EF(I,J))
S8UBSYS (0,NUM)=8WATER(I,J)+SUBBYB {0, NUM)
SWATER(I,J)=8BWATER(I,J)*EF(I,J)
IF (TANKED.EQ.'STORED') THEN
IF{ITYPE(III,2).EQ.1l) BSWATER(I)=SWATER(I,J)
IF(ITYPE{III,2).EQ.2) TBWATER(I)=SWATER(I,J)
ENDIF
NUM=NUM+1
ENDIF
IF(LFLOW(I,J).EQ.34) THEN
CALL VPCAR(NUM,oWdZLTER(I,J),EF(I,J))
BUBSYB{0,NUM)=8WATER(L,J)+8UBSYS (0, NUM)
BWATER(T,J)=8WATER(I,J)#EF(I,J)
IF (TANKED.EQ.'STCRED') THEN
IF(ITYPE{III,2).EQ.l) BSWATER(I)=SWATER{I,J)
IF(ITYPE(IIT,2).BQ.2) TSWATER(I}=SWATER(I,J)
ENDIF
NUM=NUM+1
ENDIF
IF(LFLOW(I,J).EQ.41) THEN
CALL MF (NUM,SWATER(I,J),EF(I,J))



BUDBYA (0, NUM)=BWATER(I,J)+B8UBSYS (0, NUNM)
SWATER(I,.J)=8WATER(I,J)*EP(I,J)
IF{TANKED.EQ.'STORED') THEN
IF(ITYPE(IIX,2).EQ.1l) BBWATER(I)=BWATER(I,J)
IF(ITYPE{IIY,2).EQ.2) TBWATER(I)=SWATER(I,J)
ENDIF
NUM=NUM+1
ENDIP
IF{LFLOW(X,J).EQ.42) THEN
CALL HF {(NUM, 8WATER(I,J) ,EF(X,J))
BUBSYB (0, NUM)=BWATER({I,J)+BUDBYS (0, NUM)
SBWATER(I,J)=SWATER(I,J)*EF(I,J)
IF (TANKED.EQ.'BTORED') THEN
IF(ITYPE{(IIX,2).EQ.1) BSWATER{I)=8WATER(I,J)
IF(ITYPE(III,2).BQ.2) TSWATER(I)=8BWATER(X,J)
ENDIF
MUM=NUM+1
ENDIF
IF{LFLOW(I,J).EQ.43) THEN
CALL RO (NUM,SWATER(IX,J),EF(I,J))
BUBBYS (0, NUM)=8WATER(I,J)+BUBBAYS (0, NUM)
BWATER(I,J)=8WATER(I,J)*EF(I,J)
IP (TANKED.EQ.'STOREDR') THEN
IF{ITYPE(IIX,2).EQ.1) SSBWATER(XI)=BWATER(I,J)
IF{ITYPE(III,2}.EQ.2) TSBWATER(I)=8SWATER(I,J®
ENDIF
NUM=NUM+1
ENDIF
60 CONTINUE
DO 40 I=1,GROUP
DO 40 J=1,IUNIT
IF(KFLOW(I,J).NE.0) THEN
III=KFLOW(I,J)/10
JIT=KFLOW(I,J)~(III#%10)
DO 50 K=JJJ,IUNIT
NUM= (NUMBER-IUNIT)+K
IF(JFLOW(III,K).EQ.0) GOTCQ 50
BUBSYB (0, NUM)=SWATER(I,J)+8UBSYS (0, NUM)
IF{E(IXI,K).NE.O) BWATER(I,J)=8BWATER(I,J)*E(III,X)
50 CONTINUE
PSWATER(III)=BWATER(I,J)
WATERS (I)=SWATER(I,J)
ENDIF
49 CONTINUEB
Do 21 I=1,GROUP
JIT= (NUMBER~-IUNIT)+I
IF({IWATER(1) .EQ.I} THEN
DO 22 J=1,IUNIT
JJI=(NUMBER~IUNIT)+J
22 IF{(JFLOW(I,J).NE.0) Z2CONDR=ZCONDR*EFF (JJ)
IF(ITYPE{(JJJ,2).3{}+1} CONDP=ZCONDR
ZCONDR=ZCONDR+ (WATERS (I)+88WATER{I)+TESWATER(I}} *
» COND/TWATER(I)
CONDR=ZCONDR
ENDIF
IF{IWATER({2).EQ.I) THEN
DO 23 J=1,IUNIT
JJI= (NUMBER-IUNIT)+J
23 IF{JFLOW(I,J).NE.0) ZREDHZOR=ZREDH20R*EFF (JJ)
IF{ITYPE{JJJ,2).EQ.1) REDK20P=ZREDH20R



ZREDH20R=ZREDH20R4 (WATERSB {I)+88WATER(I)+TSWATER(I))*
* REDH20/TWATER(I)
AEDH20R=ZREDHZOR
ENDIF
IF(IWATER(3).EQ.I) THEN
DO 24 J=1,IUNIT
JJ= (NUMBER-IUNIT) +J
24 IF(JFLOW(X,J).NE.0) ZHYGIENR=ZHYGIENR#EFF (JJ)
IF(ITYPE(JJJ,2).EQ.1) HYGIENP=ZHYGIENR
ZHYGTIENRUZHYGIEIR+ (WATERS (I) +88WATER(I)+TSWATER(I)) #
» HYGIENZD/TWATER (I)
HYGIENR=ZHYGIENR
ENDIY
IF(IWATER(4).EQ.X) THEN
DO 25 J=1,IUNIT
JJI= (NUMBER~IUNIT) +J
25 IF(JFLOW{I,J).NE.O) ZCLOTER=ZCLOTHR#*EFF (JJ)
IF{ITYPE(JJJT,2).EQ.1l) CLOTHP=ZCLOTHR
ZCLOTHR=ZCLOTHR+ (WATERS (I) +SSWATER(I)+TSWATER(I))*
* CLOTHLD/TWATER(I)
CLOTHR=ZCLOTHR
ENDIF
IF(IWATER(5).EQ.I) THEN
DO 26 J=1,IUNIT
JJ= (NUMBER~IUNIT)+J
26 IF(JFLOW({Y,J).NE.0O} ZURINR=ZURINR*EFP (JJ)
IF{ITYPE{JJJ,2).EQ.1) URINP=ZURINR
ZURINR=ZURINR+ {WATERS (I} +88WATER(I)+TBWATER(I) ) »
» URINLD/TWATER{I)
URINR=ZURINR
ENDIF
IF (IWATER(6) .EQ.I) THEN
DO 27 J=1,IUNIT
JJ=(NUMBER=IUNIT)+J
27 IF(JFLOW(I,J) .NE.O) ZDIOHWR=ZDISBHWR*EFF(JJ)
IF{ITYPE(JJJ,2).EQ.1) DIBHWP=ZDISHWR
ZDISHWR=ZDISHWR+ (WATERS (I} +EBWATER(I)+TSWATER(I) ) #
* DIBHWLD/TWATER(I)
DISHWR=ZDISHWR
ENDIF
21 CONTINUE
P..TREC=0.
H20REC=0.
DO 70 I=1,GROUP
KKK= {NUMBER-IUNIT)+I
I¥(ITYPE(KKK,2).EQ.1) THEN
POTREC=POTREC+WATER (I)+PEWATER (L) +8SWATER(I)
ELSE
HYCREC=HYGREC+WATER (I} +PSWATER(X)+TSWATER(I)
ENDIF
70 CONTINUE
CONDS=COND-CONDR
REDH208=REDH20~-REDH20R
HYGIENS=HYUIBNLD=-HYGIENR
CLOTHS=CLOTELD~CLOTHR
URINS=URINLD-URINR
DISHWS=CISHW¥LD-DI3HYR
OTHERLD=EVAH20W
(fHERR=0.
OTHERP=0.
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OTHERS8=0OTHERLD
H20LOAD=CUND+REDH20+HYGIENLD4+CLOTHLD4+URINLD+DISHWLD+OTHERLD+FECAL
H2OREC=CONDR+REDH20R+HYGIENR+CLOTHR+URINR+DISHWR
H208TOR=H20LOAD-H20REC

H2ONET=H20TOT-H20ARS

GREYRQ=H20REQ-POTREQ
GREYRC=H20OREC-POTREC+AMAX1 (0., POTREC~POTREQ)
MAXKEUP=AMAX1{0.,POTREQ-POTREC)+AMAX1 (0.,GREYR(Q-GREYRC)
EXCESS=AMAX1 (0.,GREYRC-GREYRQ}

H208TORR=H2ZOBTOR*R

MARKFUPR=MAKEUP*R

EXCESBR=EXCESS*R

RETURN

END

SUBROUTINE BYZE(ILOC,IS8YS,RATIO,FACTORW,FACTORV,FACTORP)
REAL N,M
PARAMETER (NDSGN=56,NSSDAT=30,N8Y0=50,N5UBSYB=35 ,NNUM=9 , NWNUN=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN (NDSGN) ,SBDATA (NSSDAT,NSYS),
SUBSYS (0 :NSUESYS,NNUM) ,N,R,RE,M, X TYPE (NNUM,NITYP) , INATER (NWNUM) ,
TOTALS (NSUBSYS,3) ,NUMBER ,ARSAUX (NAAUX,3) ,WRBAUX (NWAUX,0:3) ,
ARSAUXQ (30, NAAUX) . WRSAUXQ (NWNUM, 0 : NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) , AUXILW (NNUM, 0 : NWAUX,0:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
SWATER (NAAUX, NAAUX) , PEWATER (NAAUX) , LFLGW (NCOMPAR , NCOMPAR)
CHARRCTER®*6 ADUMP

ANUNIT=FLOAT(ITYLE{ILOC,3))

AMLTFCW=1.+ (RATIO-1.0Q) *FACTORW

AMLTFCV=1.+ (RATIQ-1.0) *FACTORY
AMLTFCP=1.+{RATIO-1.0) *FACTORP

POWER,LIGHT (WATT8)

BUBBYE8(1,ILOC)=8SS8SDATA{ 1,I8Y8)“AMLTFCP#ANUNIT

CAVG POWER,DARK (WATTS)
SUB8YS8(2,ILOC)=8SSDATA(
HEAT REJ (WATTS)
BUBBYS(3,ILOC)=8SDATA(
FPLIGHT UNIT(LB)
SUBSYB(4,IL0C)=83DATA(
FLIGHT UNIT(FT3)
SURSYB (5,ILOC)=88DATA(
SPARES (LE)
SBUBBYS(6,IL0OC)=8SDATA(
SPARES (FT3)
BUBBYS8(7,XLOC)=8SDATA(
CONS (LB)
SUBBYS(8,1LOC)=5SDATA(
CONS(FT3)
SUBBYB(9,ILOC)=SSDATA(
RELIABILITY(1-8)

2,IBYB) *"AMLTFCP*ANUNIT
3,I8Y8) *AMLTFCP*ANUNIT
4,I8Y8) *AMLTFCW*ANUNIT
5,IBY8) "AMLTFCVAANUNIT
6,I8YS) *AMLTYFCW*ANUNIT
7 ,I8Y8) *"AMLTFCV&ANUNIT
8,I8Y8)*AMLTFCW#*ANUNIT

9,I8Y8) *AMLTFCV*ANUNIT

S5UBSYS(10,ILOC)=8S3DATA(10,I8YS8)

TECH READ(1-8)

SUBSYS(1l1l,ILOC)=8SS5DATA(1l,IBYS)

PAC TECH PROB(1~8)

SUBSYS8(12,ILOC)=88DATA(12,I8Y8)

SAFETY (1-8)

SUBSYS({13,ILOC)=8SDATA(13,I8Y8)



C MAINTAINRSLTY(1-8)
SUBEYS(14,ILOC)=S5DATA(14,1B8Y8)
C COMMONALITY(1-8)
SUBBYS(15,ILOC)=85DATA({15,IEY8)
C MAINTENANCE (HR)
BUBSYS(16,ILOC)=58DATA{16,I8Y8) *AMLTFCW*ANUNIT
RETURN
END

SUBROUTINE 8BRO2GEN (PPO2, PTOT,O02MET,02EVA,02LEAK,C2AIR, 02RPRS,
. 02C0M,02EDC, 02TOT, CO2MET)

REAL N,M

PARAMMETER (NDSGN=56,NSSDAT=30,N8YS8=50,NSUBS8YS8=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWACX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGN(NDSGN) ,S8DATA (NSSDAT,NSYS), ,

SUBSYS (0 :NSUBSY8,NNUM) ,N,R,RE,M,ITYPE (NNUM,NITYP) , IWATER ( NWNUM) ,
TOTALS (NSUBSYS,3) , NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX,0:3) ,
ARBAUXQ (30, NAAUX) ,WRBAUXQ (NWNUM, 0 1 NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) , AUXILW (NNUM, 0 : NWAUX,0:3),

GROUP, IUNTT,JFLOW(NAAUX, NCOMPAR) , KFLOW { HCOMPAR, NCOMPAR) ,

BWATER (NAAUX,NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)
CHARACTER*6 ADUMP

* B & » BN

O2MET=DESIGN (8) N
O2EVA=DESIGN(11) *RE/R

O2LEAK=(PP0O2/PTOT) #«DEBIGN(6)

O2AIR= (PPO2/PTOT) *DESIGN(7)

O2RPRS=0.

Q2C0OM=0.

CALL EDCO2 (COZMET,02EDC)
0ZTOT=0ZMET+02EVA+02 LEAK+02 AT R+02 RPRE+02COM+02EDC
RETURN

END

SUBROUTINE SFWES(ILOC,E,02GEN)
REAL N,M
PARAMETER (NDSGN=56,NSSDAT=30,NSYS=50,NSUBSY8=35,iNUM=9 , NWNUM=6}
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
7OMMON /GENRL/ DESIGN(NDSGN) ,SSDATA (NSSDAT,NSYS),
SUBSYS(0:NSUBSYS, NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS, 3) , NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX,0:3) ,
ARSAUXQ (30, NAAUX) , WRSAUXQ (NWNUM, 0 : NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM,0:NWAUX,0:3),
GROUP, IUNIT,JPLOW{NAAUX,NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
SWATER (NARUX,NAAUX) , PSWATER (MNAAUX) , LFLOW (NCOMPAR , NCOMPAR)
CHARACTER*6 ADUMP

* % F % * 3

ISY8=21.
OQ2REF=88DATA (18 ,158YS)
RATIO=(02GEN/O2REF)/ITYPE (ILOC,3)}
FACTORW=5SDATA(27,I5Y8)

FACTORV=8SDATA (28,I8YS)

FACTORE=8SDATA (29 ,I8YS)

CALL SIZE(ILOC,ISYS,RATIC,FACTORW,FACTORYV,FACTORP)
E=SSDATA (30, ISYS)

RETURN
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END

SUBRUUTINE RPOLLF(ILOC,E,D2GEN)

REAL N,M

PARAMETER (NDBGN=56,NSSDAT=30,N8YB=50,N8UBSYS=35, NNUM=9, NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16 ,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGN (NDBGN),B8SDATA(NSSDAT,NSY8),

BUBSYS (01 NSUBSYS ,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , INATER (NWNUM) ,
TOTALS (NSUBSY3,3) , NUMBER, ARSAUX (NAAUX,3) ,WRSAUX (NWAUX,0:3),
ARBAUXQ (30, NAAUX) , WRSAUXQ (NWNUNM, 0 : NWAUX) ,
AUXILA(NNUM,NARUX,0:3),AUXILW (NNUM,O0:NWAUX,0:3),

GROUP, IUNIT,JFLOW(NAAUX,NCOMPAR} , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NARUX,NAAUX) , PEWATER (NAAUX) , LFLOW (NCOMPAR , NCOMEAR)
CHARACTER#*6 ADUMP

IsYg=22

O2REF=88DATA(18,15Y8)

RATIO=(02GEN/O2REF) /ITYPE(ILOC, 3)
FACTORW=88DATA(27,18Y8)

FACTORV=88DATA(28,18Y8)

FACTORP=88DATA(29,18Y8)

CALL BIZE(ILOC,IBYB,RATIO,FACTORW,FACTORV,FACTORP)
E=B8BDATA (30,1I8Y8}

RETURN

END

SUBROUTINE SPOLSF(ILOC,E,O2GEN)
REAL N,M
PARAMETER (NDSGN=56,NS8SDAT=30,N8Y8=50,NSUBSY5=25, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAHETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN (NDSGN),S8DATA (NSSDAT,NSYS),
SUBSYB (0 :NSUBSYS,NNUM) ,¥,R,RE,M, ITYPE (NNUM,NITYF) , IWATER (NWNUM} ,
TOTALS (NSUBSYS, 3) , NUMBER, ARSBAUX (NAAUX, 3) , WRSBAUX (NWAUX,0:3) ,
ARSAUXQ (30, MAAUX) , WRBAUXQ (NWNUM, 0 : NWAUX) ,
RUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM,0:NWAUX,0:3),
GROUP,IUNIT,JFLOW(NAAUX,NCOMPAR.) , KFLOW (NCOMPAR,NCOMPAR) ,
SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)
CHARACTER#6 ADUMP

Is¥YS=23

Q2REF=SSDATA(18,I8Y8)
RATIO=({02GEN/O2REF)/ITYPE(ILOC,3)
FACTORW=S8SSDATA(27 ,I8Y¥3)

FACTORV=S8DATA(28,I8Y8)

FACTORP=88DATA (29 ,I5Y8)

CRLL SBIZE(ILOC,ISBYS,RATIV,FACTORW,FACTORV,FACTORP)
E=SS8DATA(30,IBYS)

RETURN

END

SUBROUTINE 028TOR{ILOC,E,02GEN)
REAL N,M

PARZMETER (NDSGN=56,NSSDAT=30,NS8YS=50,NSUBSYS=35,NNUM=9 , NWNUM=6)
PARMMETER (NAAUX=10,NWAUX=16 ,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP
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COMMON /GENRL/ DISIGH (NDBGN) ,BB8DATA (NSBDAT,NBSYB)},

SUBBYS (vt NSUBSYH  :IKUM) ,N,R,RE ,M,ITYPE (NNUM,NITYP) , IWATER (NWNUNM) ,
TCTALS (NSUBS8YS,3) ,NUMBER, RREAUX (NAAUX,3) ,WRBAUX (NWAUX,0:3),
ARSAUXQ (30,NAAUX) , WR3AUXQ (NWNUM, 0 : NWAUX) ,
AJXILA (NNUM,NAAUX,013) ,AUXILW(NNUM,O0:NWAUX,0:3),
GROUP,IUNIT,JFLOW(NARUX,NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
SWATER (NAAUX,NAAUX) , PEWATER (NARUX) , LFLOW (NCOMPAR, NCOMPAR)

CHARACTER# € ADUMP

ISYS8=24

O2REF=88DATA (18, 1I8Y8)
RATID:(OZGBN/OZREF)/ITYPE(ILOC,3)
FACTORW=S8DATA (27 ,I8Y8)

FACTORV=88DATA(28,I8Y8)

FACTORP=BBDATA(29,1I8Y8)

CALL BIZE(ILOC,IBYS,RATIO,FACTORW,FPFACTORV,FACTORP)
E=-1.0

RETURN

END

SUBROUTINE EDC({ILOC,CO2MET,02EDC,H2EDC,H20REH)
REAL N,M
PARAMETER (NDBGN=56,NSSDAT=30,N8YB=50,NSUBBYS=35, NNUM=9 , NNNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ADUMP
COMMON /GENRL/ DESIGN (NDSGN),SS8DATA (NSSDAT,NBYS),
BUBBY# (0 :NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS, 3) , NUMBER, ARBAUX (NAAUX, 3) , WREAUX (NWAUX, 0:3),
ARSBAUXQ(30,NARUX) , WRBAUXQ (NWNUM, 0 : NWAUX) ,
AUXILA (NNUM, NAAUX,0:3) , AUXILW (NNUM, 0 : NWAUX,0:3),
GROUP, TUNIT,JFLOW (NAAUX , NCOMPAR) , KFLOW (NCOMPAR ; NCOMPAR) ,
SWATER (NAAUX, NAAUX) , PBWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER%6 ADUMP

I8Ys=1

CO2REF=88DATA(19,18Y8)

RATIO= (CC2MET/CO2REF) /ITYPE(ILNC,3)
FACTORW=SSDATA(27,I8Y8)
FACTORV=SSDATA(28,I5Y8)
PACTORF=88DATA(29,1IBY8)

CALL B8IZE(ILCC,ISYS,RATIO,FACTORW,FACTORV,FACTORP)
H2EDC=(SSDATA(21,I8Y8)/R) *RATIC

IF (H2EDC.EQ.0.) H2EDC=CO2MET*(2./44.)
HZOREM=(SS5DATA(23,1I8Y8)/R) *#RATIO

IF¥ (H20REM.EQ.0.) H20REM=CO2METH* (18./44.)
RETURHM

ENTRY EDCO2 {CO2MET,02EDQ)

I8¥8=1

DO 10 I=1,NUMBER

Iv (ITYPE{I,l).EQ.ISYB) GOTO 20

Q2EDC=0.

GOTO 99

CO2REF=88DATA{19,ISYS)
O2EDC={88DATA(22,I8Y8) /R) *CCIMET/CO2REF
IF (OZEDC.EQ.0.) O2EDC=COZMBET#*(32./(44.%2.))
RETURN

END

SUBROUTINE BAWD(ILOC,CO2ZMET,H:OREM, H20REMRQ)



REAL N, M

PARAMETER (NDSGN=56,NBEDAT=30,NBYAS=50,NBUBBYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10, NWAUX=16,NITYP={)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGN(ND3GN) ,88DATA(NSSDAT,N8YS),

BUBSYS (0:NBUBSYS ,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NBUBSYS,3) ,NUMBER,ARSAUX (NARUX,3) ,WRBAUX (NWAUX,0:3),
ARBAUXQ (30 ,NAAUX) ,WRSAUXQ (NWNUM, 0: NWAUX),

AUXILA (NNUM, NARUX,0:3) ,AUXILW{(NNUM,0:NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

BWATER (NAAUX,NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#®6 ADUMP
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IBY8=2

CO2REF=88DATA{12,I8¥8)

RATIO= {CO2MET/CO2REF) /ITYPE(XLOC,3)
FACTORW=SS8DATA (27 ,1I8BY8)
FACTORV=88DATA (28,IBYS)
FACTORP=SSBDATA(29,I8Y8)

CALL BIZE(ILOC,IBYS8,RATIO,FACTORW,FACTORV,FACTORY)
H20REM= (BBDATA (23 ,I8Y8)/R)}*RATIO
H20REMRQ=H20REM

RETURN

END

BUBROUTINE HMOLSV(ILOC,CO2MET,H20REM)
REAL N, M
PARAMETER (NDS8GN=56,NS8DAT=30,N8Y8=50,NSUBSYN=35, NNUM=9 , NUNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN (ND8GN) ,ESDATA (NSSDAT,NSY8),
SUBSY3 (0:NBUBSYS,NNUM) ,N,R,RF,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS, 3) ,NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX, 0:3) ,
ARSAUXQ(30,NAAUX) , WRSAUXQ {NWNUM, 0 : NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 : NWAUX,0:3),
GROUP, IUNIT,JFLOW {NAAUX, NCOMPAR) , KFLOW (NCOMPAR , NCOMPAR) ,
SWATER (NARUX, NARUX) , PEWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)
CHARACTER#*6 ADUMP

L % ® F * 2

IsY8=3

CO2REF=SSDATA{19,I8Y8)

RATIO= (CO2MET/CO2REF) /ITYPE(L1LOC, 3)

FACTCRW=8SDATA (27,I8YS)

FACTORV=SBDATA(28,1I8Y¥8)

FACTORP=8BDATA (29,I8Y¥8)

CALL BIZE(ILOC,XBY3,RATIO,*ACTORW, FACTORV,FACTORF)
H20REM=(8BDATA(23,1I8Y¥8)/R) #RATIO

RETURY

END

SUBROUTINE LIOH(ILOC,COZMET,H20REM)

REAL N, M

PARAMETER (NDSGN=56,NB5DAT=30,N5Y8=50,NSUBSBYSE=35, NHUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ALUMP

COMMON /GENRL/ DESIGN(NDSGN) ,S88DATA(NSBDAT,NEYS},

® SUBEYS (0:NSUBSYS8,NNUM) ,N,R,RE,M,XTYPE (NNUM,NITYP) , IHATER (NWNUM) ,
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TOTALS (NSUBSYS,2) ,NUMBER,ARSAUX (NARAUXY,3) ,WRSAUX (NWAUX,0:23),
ARGAUXQ (30, NAAUX) ,WRSAUXQ (NWNUM, 0t NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,WUXILW (NNUM,0:NWAUX,0:13},

GROUP, IUNIT,JFLOW(NAAUX, NCOMPAR) , KFLOW(NCOMPAR, NCOMPAR) ,
SWATER (NAAUX,NARUX) , PESWATER (NARTX) , LFLOW (NCOMPAR ,NCOMPAR)
CHARACTER%6 ADUMP

I8Y8=4

CO2REF=8SDATA(19,I5Y8)
RATIO=(CO2MET/CO2REF)/ITYPE(ILOC,3)
FACTORW=SS8DATA (27 ,18Y8)

FACTORV=88DATA(28,1I8Y8)

FACTORP=SSDATA(29,I8Y8)

CALL SIZE(ILOG,I8YS,RATIO,FACTORW,FACTORY,FACTORP)
H20REM= (S8DATA(23,I8YS) /R) #*RATIO

RETURN

END

BUBROUTINE FBDMSV{ILOC,CO2MET, H20REM)

REAL N,M

PARAMETER (MNDSGHN=56,NSSDAT=30,NS8YS8=50,NSUBSYB=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,SITYP=4)

PARAMETER (MCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGHN (NDSGN) ,BSDATA (NSSDAT,NBY8),

SUBSYS (0:NSUBSYH,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM) ,
POTALS (NSURSYS, 3) , NUMBER, ARBAUX (NAAUX, 3) , WRSAUX (NWAUX, 0:3),
MRSAUXQ (30, NAAUX) , WREAUX(Q (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 : NWAUX,0:3) ,

GROUP?, TUNIT,JFLOW {NAAUX, NCOMPAR) , KF1.OW ( NCOMPAR, NCOMPAR) ,

BWATER (NAAUX,NAMUX) , PSWATER (NARUX) , LFLOW (NCOMRAR, NCOMPAR)
CHARACTER%6 ADUMP

IBYS=5

CO2REF=L8DATA{)19,1I8Y5)

RATI.O= (CO2ZMET/COZRET) /ITYXPE (1LOC, 3)
FACTORW=8SDATA (27 ,1I5YS8)

FACTORV=83DATh {28 ,I8Y8}

FACTORP=SBDATA(2%,I5Y8)

CALL B8IZE(ILOC,IS5YS,RATIO,FACTORW,FACTORV, FACTORP}
K20REM=(SSDATA(23,I8Y3)/R)*RATID

RETJRN

END

SUBROUTINE SKLMSV(ILOC,CO2MET,H20REM)

REAL N, M

PARAMETER (NDSGN=S56,NSSDAT=30,N8YS5=50,NSUBSYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PP.RAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN (NDSGN},SS8DATA (NSSDAT,NSYS),

SUBSYS (0 :NSUBSYS, NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , INATER (NWNUM) ,
TOTALS (NSUBSYS, 3) , NUMBER, ARSAUX (NAAUX, 3) ,WRSAUX (NWAUX,0:3),
ARSAUXQ (39, NAAUX) , WRSAUXQ (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 :NWAUX,0:23),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW { NCOMPAR, NCOMPAR) .,

SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOKPAR , NCOMPAKR)
CHARACTER*6 ADUMP

I5Y5=6
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COZKEF=S3DATA(19,I5Y8)

RAT10= (CO2MET/CO2REF) /ITYPE(ILOC, 3)
FACTORW=88DATA(27,I8Y8)

FACTORV=8S8DATA (28, I8YB)

FACTORP=B8DATA(29,I5Y8)

CALL 8IZE(ILOC, IS8YS,RATIO,FACTORW, FACTORV,FACTORP}
H20REM=(88DATA(23,I8YB)/R) *RATIO

RETIRN

END

BUBROUTINE BOSCH(ILOC,C0O2TOT,H2AVAL,H20RED,CO2RED,C,H2BSCH)
REAL N M
PARAMETER (NDSGN=56,NSEDAT=30,NB8YB=50,NRUBSYB=35, NNUM=9, NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN(NDSGN) ,S8DATA (NSSDAT,NBYS), )
BUBSBYS (0:NBUBBYS,NNUM) ,N,R,RE,M,ITYPE (NNUM,NITY?P), INATER (NWNUM) ,
TOTALS (NSURSYS,3) ,NUMBER, ARSAUX (NAAUX,3) ,WRBAUX (NWAUX,0:3},
ARBAUXQ (30 ,MARUX) ,WRBAUXQ (NWNUM, 0 : NWAUX),
AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM,O0:NWAUX,0:23),
GROUP,IUNIT,JFLGW(NAAUX, NCOMPAR) , KFLOW{NCOMPAR, NCOMEAR) ,
BWATER (NAAUX,NAAUX) , PBWATER (NAAUX) , LFLOW (HCOMPAR, NCOMPAR)
CHARACTER®*6 ADUMP

I8Y5=11
COZREF=SB8DATA(19,15Y¥8)

H2REQ= (§8DATA(21,I5Y8)} /R) #CO2TOT/CO2RET

1¥ (H2REQ.EQ.0.) H2RTO=CO2TOTH*(2.+%2./44.)

IF (H2REQ.LE.H2AVAL) H2BSCH=H2REG

IF {H2REQ.GT.H2AVAL) H2BBCH=H2AVAL
CO2RED=C02TOT*H2BSCK/H2RED

RATIO= (COZRED/CO2REF) /ITYPE(ILOC, 3)
FACTORW=8SDATA (27,15Y8)
FACTORV=88DATA (26 ,ISY8)

FACTORP=0SDATA (29,1I5Y8)

CALT- 5I2E(ILOC,ISYS,RATIO,FACTORW, FACTORV,FACTORP)
H%OPED=88DATA (23, I5Y8) /R*RATIO

IF (H20RED.EQ.0.) H2ORED=CO2RED*{2.%18./44.)
C=E3DRTA(24,IBYS! /JRARATIO

IF (C.EQ.0.) C=CO2RED*(12./44.)

RETURN

END

SUBROUTINE SABAT(ILO,CO2TOT,H2AVAL,HZORED,CO2RED,CH4,H2SAB)
REAL N,M
PARAMETER (NDSGN=56,NSSDAT=30,NSYS8=50,NSUBSYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN(NDSGN),8SDATA(NESSDAT,NSYS),
BUBSYS (0 :NSUBSYS, NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWHUM) ,
TOCALS (NSUBBYS, 3}, NUMBER, ARSAUX { NAAUX, 3} ,WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) , WRSAUXQ (NWNUM, 0 : NWAUX) ,
RUXILA(NNUM,NAAUX,0:3) ,AUXILW (NNUM, O:NWAUX,0:3),
LROUP, TUNIT, JFLOW (NAAUX, NCOMPAR) , KFLOW ( NCOMPAR , NCOMPAR) ,
SWATER (NAAUX,NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER*5 ADUMP

I8¥5=12
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CO2REF=SSDATA(19,I8Y8)
CO2RFN=B8DRTA{26,1I8YS)/R
CO2RFR=CO2REF-CO2RFN

H2REQ= (BSDATA (21, IBY8} /R) *CO2TOT/CO2RFR

IF (H2REQ.EQ.0.) HZREQ=CO2TOT#(4.#%2./44.)

IF (H2REQ.LE.H2AVAL) H2BAB=H2REQ

IF (HZREQ.GT.H2AVAL) H2S8AB=H2AVAL
CO2RED=CO2TOT#H28AB/H2ZREQ

RATIO= (CO2RED/CO2RFR) /ITYPE (ILOC, 3)
FACTORW=88DATA{27,I5Y¥8)
FACTORV=68DATA (28, I5YS)
FACTORP=88DATA (29, I8YS)

CALL BIZE(ILOC,I8YS,RATIO,FACTORW,FACTORV,FACTORP)
H20RED=88DATA (23, I8YS) /R*RATIO

IF (HRORED.EQ.0.) H20RED=CO2REDW*(2.#18./44.)
CH4=SS8DATA (25, I8YS) /R4RATIO

IF (CH4.EQ.0.) CH4=COZRED*{16./44.)

RETURN

END

SUBROUTINE S8ABCH4 (ILOC,CO2TOT,H2AVAL,H20RED,CO2RED,C,H28AB)
REAL N,M

PARARMETER (NDSGN=56,NSSDAT=30,N8Y5=50,NSUBSYS=35, NNUM=9 , NUNUM=6)
PARAMETER (NARUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL,/ DEBILGN(NDSGN),B8SDATA (NSSDAT,NSYS),

8UBSYS (0 :NSUESYS,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWNATER (NWNUM) ,
TOTALS (NBUBSYB, 3) , NUMBER, ARSAUX (NAPUX, 3) , WRBAUX (NWAUX,0:3),
ARSAUXQ (30U, NAAUX) , WRBAUXQ (NWNUM, 0 s NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) , AUXILW (NNUM, 0 : NWAUR,0:3),

GROUP, IUNIT, JFLOW (NAAUX, NCOMPAR) , KFLOW ( NCOMPAR , NCOMPAR) ,

SWATER (NAAUX, NARUX) , PESWATER {NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#6 ADUMP

I18¥Y8=13
CO2REF=8SDATA{19,I5Y8)
RETURN

END

SUBROUTINE VCD(ILOC,WATR,E)
REAL N,M

PARAMETER (ND5JN=56,NSSDAT=30,N8YS=50,NSUBSYS=35,NNUM=9, NUNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GEKRL/ DISIGN(NDSGN),SSDATA(NSSDAT,NSYS),

SUBSYE (0:NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM) ,
TOTALS (N3UBSYS, 3) ,NUMBER, ARSAUX (NAAUX,3) ,WRSAUX (NWAUX,0:13),
ARSAUX(Q (30, NAAUX) , WRSAUXQ {NWNUM, 0 : RWAUX) ,

AUXTLA (NNUM,NARUX,0:3) , AUXILW (NNUM, 0: NHAUX,0:3),

GROUP, IUNIT,JFLOW {NARUX, NCOMPAR) , KFLOW (NCOMPAR , NCOMPAR) ,

SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)
CHARACTER*6 ADUMP

I8YS=31

H20RE¥=S38DATA(20,I5YS5)
RATIO=(WATR/H20REF) /ITYPE{ILOC,3)
FACTORW=SSDATA (27 ,15YS)
FACTORV=85DATA(28,I5Y8)
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FAC'fORP=S58DATA (29, IEYA)

CALL S8IZE(ILOC,IBYS,RATIO,FACTORW,FACTORY,FACTORP)
E=83SDATA(30,I8¢8)

RETURN

END

BUBROUTINE TIMES (ILOC,WATR,E)
REAL N,M
PARAMETER (NDBGN=56,NS8DAT=30,NEYB=50,N8UBSYLE=35, NNUM=9 , NWNUM=6}
PARAMETER (NAAUX=10,NWAUX=16 NITYP=4)
FLRAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DEBIGN(NDSGN) ,B8DATA(NSSDAT, NSYS),
8UBSYSB(0:NBUBSYSH,NNUM) ,N,R,RE,M,ITYPE (NNUM,NITYP) ,IWATER (NWNUM),
TOTALS (NSUBSYS,3) ,NUMBER, ARBAUX (NAAUX, 3) ,WRSBAUX (WWAUX,0:3),
ARGAUXQ (30, NAAUX) ,WREBAUXQ (NWNUM, 0 : NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) ,AUXILW(NNUM,O0:NWAUX,0:3),
GROUP,TUNIT,JFLOW(NAAUX,NCOMPAR) , KFLOW{NCOMPAR, NCOMPAR) ,
SWATER (NARUX, NARUX) , PBWATER (NAAUX) ; LFLOW {NCOMPAR, NCOMPAR)
CHARACTER% &6 ADUMP

I8Y8=32
H20REF=85DATA (20, I8Y8)

RATIO= (WATR/H20REF) /ITYPE {ILOC, 3}
FACTORW=8S8DATA(27,I8YS)

FACTORV=8SDATA (28, I8YS)

FACTORP=SSDATA(29,I8YS)

CALL SIZF(ILOC,ISYS,RATIO,FACTORY,FACTORV, FACTORP)
E=88DATA (20, I8YS)

RETURN

END

SUBROUTINE BRIREVY(ILOC,WATR,E)
REAL N,M
PARAMETER (NDSGN=5&,NSSDAT=30,N8Y8=50,NSUBSYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10, NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN(NDSGN),SSDATA{N3SDAT,NSYS),
SUBBYS (0:NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWNATER (NWNUM) ,
TOTALS (NSUBSYS, 3) , NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) , WRSAUXQ (NWNUM, 0 : NWAUX) ,
AUXILA (NNUM, NARAUX,0:3),AUXTILW{NNUM,0:NWAUX,0:3;,
GROUP,IUNIT,JFL ¥ (NAAUX,NCOMPAR) ,KFLOW (NCOMPAR,NCOMPAR) ,
SWATER (NAAUX, NARUX) , PBWATER ( NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER%6 ADUME

IBYS=33

H20REI=88DATA (20,I8YS)

RATIO= (WATR/H20REF) /ITYPE (ILOC, 3)
FPACTORW=88DATA(27,I5Y8)

FACTORV=BSDATA(28,I5Y3)

FPACTORP=SSDATA(29,I8Y8)

CALL SIZE(XILOC,IBYS,RATIOQ,FACTORW,FACTORV,FACTORP)
E=SSDATA(30,I5Y8)

RETURN

END

SUBROUTINE VPCAR(ILOC,WATR,E)
REAL N,M



AR W' e e e e ¥

. M. T

PARAMETER (NDEQN=56,NSHDAT=130,N8Y8=50,NBUBBYB=35, NNUM=9 , NWNUM=6)
PARMAMETER (NAAUX=10,NWAUL=16,KITYDP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESBIGN{NDSGN) ,88DATA(NSBDAT,NBYS),

SUBEYS (01 NEUBBYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS {(NSUBSYS,3) ,NUMBER, ARSAUX (NAAUX,3) ,WRSAUX (NWAUX,0:2),
ARSAUXQ (30, NARUX) , WRBAUXQ (NWNUM, 0 : NWAUX}) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXITW(NNUM,O0:NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX,NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER. (NAAUX,NAAUX) , PSWATER (NAAUX)} , LFLOW (NCOMPAR, NCOMPAK)
CHARACTER#6 ADUMP

* ¥ rw

IgYR=34

H20OREF=88DATA(20,1I8Y8)

RATIO=(WATR/HZOREF) /ITYPE(ILOC,1)
FACTORW=8H8DATA (27 ,I8Y8)

FARCTORV=8HDATA(20,18Y¥8)

FACTORP=88DA'TA(29,I58Y8)

CALL SIZE(ILOC,IBYS,RATIO,FACTORW,FACTORV,FACTORP)
E=88DATA(30,IBYE)

RETURN

END

SUBRGUTINE MP{ILOC,WATR,E)
REAL N,M

PARAMETER (NDSGN=56,NSS8DAT=30,N8YB=50,NSUBSYB=35 ,NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESTGH (NDBGN) , SSDATA (NSADAT,N8YE),

BUBSYE (0 :NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER ( NWNUM) ,
TOTALS (NSUBBYS,3) , NUMBER, ARSAUX (NAAUX, 3) , WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NARUX) , WRBAUXQ (NWNUH, 0 : NYAUX) ,

AUXTILA (NNUM,NKRAUX,0:3) , AUXTLY (WNNUM, 0 : NWAUX,0:4),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLCW (NCOMPAR, NCOMPAR)
CHARACTER#*G ADUMP

* % F B RN

I8Y8=41

H2OREF=88DATA(20,I8Y8)

RATIO=(WATR/H20REF) /ITYPE(ILOC, 1)}
FACTORW=8S8DATA (27, IBYB)

FACTORV=85DATA(28,IBY8)

FACTORP=8SDATA (29 ,15Y8)

CALL SIZE(ILOC,ISYS3,RATIO,FACTORW.FACTORV,FACTORP)
E=88I"*TA(30,I3Y8)

RETURN

END

SUBROUTINE HF (ILOC,WATR,E)

REAL N,M ,

PARAMETER (NDSGN=56,NSSDAT=30,NSY8=50,NSUBSYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMOK /CHAR/ ADUMP

COMMON /GENRL/ DESIGN (NDS8GN),B88DAYA(NSSDAT,NSYS),

s SUBSYS (0:NSUBSYS,NNUM),N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
» TOTALS {NSUBSYS,3) ,NUMBER, ARSAUX (NAAUX,3) ,WRSATX (NWAUX,0:3),

» ARSAUXQ (30,NAAUX) , WRSAUX( (NWNUM, 0 : NWAUX) ,



« AUXILA(NNUM,NAAUX;0:3) ,AUXILW (NNUK,0:KWRUX,013),

# GROUP,TIUNXT,JFLOW{NAAUX,NCOMPAR) , KFLOW(NCOMPAR,NCOMPAR),
# BWATER (NAAUX,NAARUX) , PEWATER (NLAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#*& ADUMP

IBYB=4L

H2OREF=88DATA (20, I8Y8)

RATIO= (WATR/H20REF) /ITYPE(ILOC,3)
FACTORW=88BDATA(27,18Y8}

FACTORV=380DATA (28,158Y8)

FACTORP=SS8DATA(29,I8Y8)

CALL S8IZE(ILOC,ISYS,RATIO,FACTORW,FACTORV,FACTORP)
E=88DATA(30,I58Y8)

RETURN

END

SUBROUTINE RO (ILOC,WATR,E)

REAL N,M

PARAMETER (NDBGN=56,NSSDAT=30,NS8YB=50,NBUBSBYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=14,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DEBIGM{(NDBGN),BSDATA(NS8SDAT,NSYS),

SUBSYS (01 NBUBSYSB,NNUM) ,N,R,RE,M, ITYPE (NNUM, NITYP) , IWATER (NWNUM) ,
TOTALS (NBUBSYS, 3) , NUKBER, ARBAUX (NAAUX, 3) , WRSAUX (NWAUX, 0:3),
ARSAUXQ (30, NAAUX) , WRBAUXQ (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 : NWAUX,0:3},

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAK, NCOMPAR} ,

SWATER (NARUX, NAAUX) , PSWATEZR (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#*6 ADUMP

* F ¥ BB

I8Y8=43

H20REF=88DATA (20, I8YS8)

RATIO= (WATR/H20REF) /ITYPE (ILOC,3)
FACTORW=8SDATA{27,18Y8)}

FACTCRV=83DATA (28, I8YS)

FACTORP=B8DATA (29, I18YS)

CALL SIZE(ILOC,IS8YS,RATIO,FACTORW,FACTORY,FACTORP)
E=S8DATA (20, I5Y8)

RETURN

END

SUBROUTINE SRBSUB (NWRITE)

REAL N,M

PARAMETER (NDSGN=56,NSSDAT=30,N8YS=50,NSUBBYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGH (NDSGN),SSDATA(N8SDAT,NSYS),

SUBSYS (0:NSUBSYS, NNUM) , 1, R,RE M, ITYPE {NNUM,NITYP) , IWATEK (NWNUM) ,
TGOTALS (NSUBBYS,3) , NUMBER, ARSAUY (NAAUX, 3) ,WRSAUX (NWAUX,0:3),
ARSAUXQ(30,NARUX) , WRSAUXQ (NWRUM, 0 : NWAUX) ,

AUXILA (NNUM, NAAUX, 0:3) , AUXILW (NNUM, 0: NWAUX, 0¢3),

GROUP, IUNIT,JFLOW {NAAUX, NCOMFAR) , KFLOW (NCOMPAR, N"OMPAR) ,

SBWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)

COMMON /S8SLOAD/ WATER (NWAUX) ,E (NWAUX,NWAUX) ,AUXEQ(18,0:7,3),STOREW,
# CLOTHW,

* CLOTHV,DISHWGHT,DISHV,TRASHW, TRASHV,AUXMAT(3),
# ELF (NWAUX)

COMMON /FILE/ FNAME (NSYS)

> > B F N



L)
]

CHARACTER#*12 FNAME,FILNAM(NNUM)

CHARACTER#46 ADUMP

CHARACTER#*26 ALABEL(30)

DATA ALABEL/ ' FLIGHT UNITS8',' REDUNDANT UNITS!',

' RAUXILIARY EQUIPMENT!',
* SBPARES',!' CONSUMABLES',' WATER(INITIAL STARTUP)',

C ALABEL(7) NOT USBED

]

* ¥ B F R B

"

' t,!' INITIAL LAUNCH WEIGHT',

REBUPPLY WEIGHT',' EQUIVALENT WEIGKT',' LIFETIME WEIGHT',

'
' FLIGHT UNITS-POWER',' FLIGHT UNITS-HEAT REJ.',

' AUXILIARY EQUIPMENT!', 'MAINTENANCE TIME(HR)',

' ON ORBIT VOLUME',

' REBUPPLY VOLUME',* LIFETIME VOLUME',!' RELIABILITY®,

' TECHNOQLOGY READINESS8',' PACING TECHNOLOGY PRCB',

' BAFETY',* MAINTAINABILITY',*' COMMONALITY',' OVERALL',
* MATERIAL LOBT & BTORED',*' B8TORAGE-LOCST MATERIAL',

' ',' TOTAL POWER REQUIRED',

C ALABEL(28) NOT USED

~I o

10
20

3

30

3

a2

50

55

]

*  MAKEUP WATER'/
DO 5 I=1,NUMBER
ISYS=ITYPE(I,l)
Do 6 K=12,1,-1
IF (FNAME(ISYS8) (K:K).ME.! ') GOTO 7
K2=K
DO 8 Kl=12,13-X,-1
FILNAM(TI)} (KL:K1)=FNAME(ISY8) (K2:K2)
K2=K2-1
DO 9 Kl=1,12-K
FILNAM(TI) (K1:K1)=¢+ 1
CONTINUE
NREAD=5
N1=IFIX(N)
NR=IFIX(R)
DO 10 I=1,NUMBER
IF (ITYPE(I,l).GE.31l} GOTO 20
IARS=I-1
IWRS=I
IF {IARS.EQ.0} GOTO 100
IF (IARS.EQ.NUMBER) GOTO 75
IFORM=2
WRITE (NWRITE, 1)
FORMAT (4(/})
WRITE (NWRITE,30) N1,NR,M
FORMAT (77 . 'OVEKRALL BUMMARY: ',I2,' CREW PERSONS, ',I3,' DAY
*RESUPPLY, ',F4.1,' YEAR LIFETIME')
WRITE (NWRITE,31)
FORMAT{T5,'ITEM',T36,'AR8!', TS5, 'WRS', 161, 'TOTALS")
WRITE (NWRITE,32)
FORMAT (1X,'WEIGHTB (LB} ')
WRITE (NWRITE,50) ALABEL({ 1), (TOTALS( 4,I),I=1,3)
FORMAT (T2,A26,T25,<1FORM> (5X,F10.2),2X,F10.2)
WRITE(NWRITE,S0) ALABEL( 2}, (TOTALB(24,1),I=1,3)
WRITE (NWRITE,50) ALABEL( 1), (TOTAL8(18,I),I=1,3)
WRITE (NWRITE,50) ALABEL(26), (TOTAL8(21,I),I=1,3)
WRITE (NWRITE,S0) ALRBEL(27), (TOTALB(22,7),I=1,3)
WKITE (NWRITE,50) ALABEL({ 4), (TOTALS( 6,1I),I=1,3)
WRITE (NWRITE,S50) ALABEL( S), (TOTALS( 8,I),I=1,3)
WRITE (NWPITE,S5) ALABEL{30),AUXEQ(11,0,1),AUXEQ{(11,0,1)
FORMAT (T2 ,A26,725,20X,Fl0.2,2X,F10.2)
WRITE (NWR1ITE,S50) ALABEL{ 6), (TOTALS(26,I),I=1,3)

r



WRITY (NWRITE, 50) ALABEL( 8), (TOTRL&{28.1),1=1,2)
WRITE (NWRITE,50) ALABEL{ 9), (TOTAnL8(30,I),I=1,3)
WRITE {NWRITE,50) ALABEL({10}, (TOTALS(32,I),I=1,3)
WRITE (NWRITE,50) ALABEL(11l), (TOTALB({323,I},I=1,3)

§1

se

59

60

75

61 FORMAT{1lX, 'AIR REVITALIZATION SYSTEM:

G2

63

L

WRITE (NWRITE,51)

FORMAT (/,1X, 'ORBITAL AVERAGE POWER/HEAT REJECTION (WATTS)}')

WRITE (NWRITE,50)
WRITE (NWRITE, 50)
WRITE (NWRITE,50)
WRITE (NWRITE, 50)
IF (NWRITE.EQ.§)
FORMAT (I2)

WRITE (NWRITE,3)
WRITE (NWRIYE,30)
WRITE (NWRITE,31)
WRITE (NWRITE,58)

ALABEL (12}, (TOTALS(17,I),I=1,3)
ALABEL(14), (TOTALB(20,1},1=1,3)
ALABEL (29}, (TOTALS({35,I),I=1,3)
ALABEL (13}, (TOTALB( 3,I),I=1,3)
READ(NREADR, 1) IDUM

N1,NR,M

FORMAT (1X, 'VOLUMEB (FT3)} ')

WRITE (NWRITZ, 50)
WRITE (NWRITE,S50)
WRITE (NWRITE,50)
WRITE (NWRITE,50)
WRITE (NWRITE,S0)
WRITE (NWRITE,50)
WHITE (NWRITE,S50)
WRITE (NWRITE,50)
WRITE (NWRITE, 50)
WRITE (NWRITE, 50)
WRITE (NWRITE, $9)

ALABEL( 1), (TOTALS( S5,I),I=1,3)
ALABEL( 2), (TOTALS(25,I),1I=1,3)
ALABEL{ 3}, {TOTALS(19,I),I=1,3)
ALABEL(27), {TOTALS(23,I),I=1,3)
ALABEL({ 4}, {TOTALS({ 7,I),I=1,3)
ALABEL({ 5), {TOTALS( 9,I),I=1,3)
ALABEL(16), (TOTALB(23,1I),I=1,3)
ALABEL(17), (TOTALB(31,1),1=1,3)
ALABEL(18), (TOTALS (34,1),I=1,3)
ALABEL(15), {(TOTALS(16,X),I=1,3)

FORMAT (/,1X,'RATINGB(1 TO 8)')

WRITE (NWRITE,50)

ALADBEL(19), (TOTALSB(X0,I},I=1,3)

FORMAT(T2,R26,T24,<IFORM> (10X, F5,1) ,7X%,F5.1)

WRITE (NWRITE, €0)
WRITE (NWRITE,%0)
WRITE (NWRITE,60)
WRITE (NWRITE, 60)
WRITE (NWRITE, 60)
WRITE (NWRITE, 60)
IF (NWRITE.EQ.S6)
IFORM =TARS
WRITE (NWRITE,3)
WRITE (NWRITE, 61)

* DAY RESUPPLY,
WRITE (NWRITE, 62)

FORMAT (TS, 'ITEM',

WRITE (NWRITE,63)

ALABEL(20), (TOTALS{11,I},I=1,3)
ALABEL(21), (TOTAL8{12,I),1=1,3)
ALABEL(22), (TOTALS (13,1I),I=1,3)
ALAPEL(23), (TOTALB(24,T),I=1,3)
ALADEL(24), (TOTALS(15,I),X=1,32)
ALABEL(2S), (TOTALS (27,1I),I=1,3)
READ (NREAD, 1) IDUM

N1l,NR,NM

t,12,¢
t,F4,1,' YERR LIFETIME*)
(FILNAM{I),I=1,IARB)
T25,<IFORM» (3X,Al1l2) ,6X,'TCTALS')}
(8UBSY8(0,I),X=1,IARS)

CREW PERSONS,',I13,

FORMAT (1X, ' LOAD(L.B/DAY) ¢ ,T25, <YFORM> (8X,F7.2) ,/,1X, '"WEIGHTS (LB) ')

WRITE (NWRITE,50)
WRITE (NWRITE, S0)
WRITE (NWRITE,50)
WRITE (NWRITE, 50)
WRITE (NWRITE, 50}
WRITE (NWRITE,S0)
WRITE {NWRITE, 50)
WRITE (NWRITE,50)
nxuTE (NWRITE,50)}
WRITE (NWRITE,50)
WRITE (NWRITE, 50}
WRITE (NWRITE,50)
WRITE (NWRITE,51)

ALABEL( 1), (3UBBYS{ 4,I),I=1,IARS),TOTALS( 4,1}
ALABEL( 2), (8UBSBYS8(24,I}),I=1,IARE),TOTALS(24,1)
ALABEL( 3),/8UBSYS8(18,1),I=1,IARS),TOTALS (18,1}
ALABSL.(26), (BUBBYB(21,I),I=1,IARS), TOTALS(21,1)
ALABEL(27), (BUBBYB(22,I),I=1,IARS),TOTALS (22,1}
ALABEL{ «), (SUSSYB{ 6,I),I=1,IARS),TOTALS{ 6,1)
ALABEL{ 5), (S8UBSYS8{ 8,I),I=1,IARS),TOTALS( 8,1)
ALABEL( 6), (SUBSYS8(26,I),I=1,IARS),TOTALS(26,1)
ALABEL( 8), (SUBSYS(28,I),I=1,IARS), TOTALS (28,1)
ALABEL( 9),(8UB8Y6(30,I),I=L,TARS),TOTALS (30,1)
ALANEL(10), (S8UBBYS(32,I},I=1,IARS),TOTALS(32,1)
ALABEL(ll), (SUBSYH(33,1),T=1,IARS),TOTALS (33,1}



WRITH (NWRITE,350)
YRITE {NWHI ®,50)
WRITE (NWRI' %,50)
WRITE (NWRIT ), 50)
IF (NWRITE.LQ.G)
WRITE (NWRITE, 3)

WRINE {NWRXTE, 61)
WRITE (NWRITE, 62)
WRITE (NWRITE,71)

ALABEL{12}, (BUBSYB(%7,T),I=1,IARS3).TOTALS(17,1)
ALABEL(14), (BUBSYS({20,I},I=1,lARS),TOTALE(20,1)
ALABEL(29), (8UBBYS (35,),I=,IARS),TOTALE (35,1)
ALABEL(13), (8UB8YS8{ 3,I),I=1,TIARS),TOTALL( 3,1)
READ (NREAD, 1) IDUM

Ni,}. M
(SILLAM(I) ,I=1,IARS)
(X1YPE(I,3),ITYPE(I,4),I=1,LARS)

71 FORMAT (1X,'NUMBER OF UNITS/ALTERNATES',T25,3(10X,I2,'/',I2),
# /,1X%, ' VOLUMES (FT3)*)

WRITE (NWRITE, 50)
WRITE (NWRITE,50)
WRITE (NWRITE,S0Q)
WRITE (¥WRITE, 50}
WRITE (NWRITE,50)
WRITE (NRRITE,50)
WRITE (NWRITE,50)
WRITE (NWRITE,50)
WRITE (NWRITE,50)
WRITE (NWRITE,50)
WRXTE (NWRITE,S9)
WRITE (NWRITE, 60)
WRITE (NWRITE, 60}
WRITE (NWRITE, 60)
WRITE (KWRITE, 60)
WRITZ (NWRITE, 60)
WRITE (NWRITE, 60
WRITE (NWRITE, 60)
IF ({NWRITE.EQ.6)

ALABEL( 1), {(8UL8Y8( 5,I),I=1,IARS),TOTALS( 5,1}
ALADEL( 2}, (3UBSYE8(25,I) .I=1,IARSB),TOTALS(25,1)
ALMBEL( 3),(8UB8YB{19,1),I=1,IARS),TOTALR{(19,1}
ALABEL (27}, {(BUBBY8(23,I) ,I=1,IAR8),TOTALS(23,1)
ALADEL( 4),(8UBSY8{ 7,I),I=1,IARE)},TOTALS( 7,1)
ALABEL{ 5), (BUB8SYS8{( 9,1),I=1,IAR8),TOTALE( 9,1)
ALABEI {(16), (8UBBYS8(29%,I),I=1,IARS8),TY0TALS{(29,1)
ALABEL(17), (BUBBY8(31,I},I=1,XARd),TOTALS(31,1)
ATABEL(18), (BUBBY8(34,I),I=1,IARS) ,TOTALB8(34,1)
ALAHEL(1S5), (8UB3BYB 16,I),1I=1,IARB),TOCTALS(16,1)

LLABEL{19%), (8UBSYS(10,I),I=1,TAR8),TCTALS{10,1)
ALABEL(20), (8UBBYB(11,I),I=1,XIAR8),TOTALS{(1l1,1)
ALABEL(21), (BUBSBY&(12,I),I=1,IARS8),TOTAL3(12,1)
ALRBEL(22), (BURSYS8(13,I),I=1.IARB),TOTALS(13,1)
ALABEL(23), (5UBBYS8(14,X),I=1,IAR8B),TOTALE(14,1)
ALABEL(24), (BUBBYS8(15,I},I=1,IARS),TOTALAB(15,1)
ALABEL(25), (BUB8Y8(27,I),1=1,TARS),TOTALS(27,1)
RERD{NREAD,»)} IDUM

IF (IARB.EQ.WNUMBER) GOTO 1110

100 IFORM=NUMBER-IARE

IF (IFORM.GT.3) IFORM=2

IPENT1=IARS

IPRNT1=IPRNT1+IFOR}

WRITE{(NWRITE,2)

WRITE (NWRITY,94) N1,NR,M

94 FORMAT(1X,'WATER REQLAMATION SYSTEM: ',I2,!
& ' DAY REBUFPLY, ',F4.1,' YEAR LIFLTIME')
WRITE (NWRITE,62) (FILNAM(I),I=IWRS,IPRNT1)
WRITE (NWRITE,63) (SUBSYS8{0,I),I=IWRS,IPRNT1)}

72 FORMAT (1X,'PROCESS EFFICIENCY!',T25,<IFORM>(5X,F10.3),2X,F10.3)
WHRITE (NWRITE,50) ALABEL( 1), {(BUBBYS( 4,I),I=IWRS,IPRNT1},
* TOTALES{ 4,2)
WRITE (NWRITE,50)
* TOTAL8{24,2)
WRITE (NWRITE,50)
* TOTALS(18,2)
WRITE (NWRITE,50)
* TOTALS(21,2)
WRITE (NWRITE,50)
* TOTRLB{22,2)
WRITE (NWRITE,50)
* TOTALS( £,2)
WRITE (NWRITE,S50)
* TOTALS( 8,2)
WRITE (NWRITE,70) ALABEL(30),AUXEQ(1l1l,0,1)

70 FORMAT (T2,A26,T23,<IPORM> (15X),4X,¥10.2)
WRITE(NWRITE,50) ALABEL( &), (8UBSYS(26,I),I=IWRS,IPRNT1),
* TOTALE(26,2)

95

CREW PERSONS,!',I3,

ALABEL( 2),(8SUBBYS8(24,1),I=IWRS,IPRNT1},
ALABEL( 3),{8uBsYs(18,I),I=IWRS8,IPRNT1),
ALABEL(26) , (5UB8YS8(21,T) ,I=IWRS,IPRNT1)},
ALABEL(27), (8UBBYS8(22,I),T=IWR3,IPRNT1},
ALABEL({ 4), (S8UBBYS( &,I).I=IWR3,IPRNT1},

ALABEL({ 5), (8UBSYS( 8,I),I=IWRS,IPRNT1),
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WRITE(NWRITE, 59)
« TOTALS(28,2)
WRITE {NWRITE,50)
* TOTALS8(30,2)
PRITE (NWRITE,32)
4 TOTALN(32,2)
WRITE (NWRITE, 50)
* TOTALS(33,2)
WRITE (NWRITE,51)
WRITE (NWRITE,50)
* TOTALE(17,2)
WRITE(NWRITE,50)
* TOTALB(20,2)
WRITE (NWRITE,50)
* TOTALH({ 3,2)

IF (NWR1TE.EQ.6)
WRITE (NWRITL,3)
WRITE (NWRITE,94)

WRITE (NWRITE,62)
WRITE (NWRITE,72)
WRITE {NWRITE,71)

WRITE (NWRITE,30)
s TOTALS( 5,2)
WRITE (NWRITE, 50)
% TOTALS (25,2)
WRITE (NWRITE,50)
* TOTALS(19,%)
WRITE (NWRITE,S0)
* TOTAL8(23,2)
WRITE (NWRITE, 50)
“ TOTALS( 7.2)
WRITE (NWRITE,50)
* TCTALS( 9,2)
WRITE (NWRITE, 50)
* TOTALB(29,2}
WRITE (NWRITE, 50)
* TOTALE{31,2)
WRITE (NWRITE,50)
* TOTALS (34,2)
WRITE (NWRITE,50)
# TOTALS(16,2)
WRITE (NWRITE,73)

ALLBEL( 8), (8UB8Y3{%8,I),I=IWRS,IPRNTL) s
ATABEL({ 9),(BUBBYH(30,X),I=IWRS,IPRNTL),
ALADEL(10), (BUB4VH(32,I),I=IWRB, IPRNTl),

ALABEL({1ll), (8CC3Y8(33,I),I=IWRS8,IPRNT1),

ALABEL(12), (8UL8YS({17,I),I=IWRS,IPRNT1),
ALABEL(14),(8UBBYB(20,I),X=IWRS8,IPRNT1),
ALABEL(13), (BUBSBYR( 3,I),I=IWRS,IPRNT1),
READ (NREAD,1} IDUM

N1l,NR,M

(FILNAM(I)} , X=IWRS8,IPRNT1)

(EFF(I), I=IWRS, IPR¥NT1)
(ITYPE(X,3),ITYPE(XI,4),I=IWRS,IPRNTL)
ALABEL{ 1), (BUBBYB( %,I),I=IWRS,IPRNTl),
ALABEL( 2),(BUBBYB{25,I),I=IWR8, IPRNT1),
ALABEL( 3), (SBURBYE (19,1} ,I=IWAS,IPRNTY),
ALABEL(27),(BUBBY8(23,1),I=IWRS,IPRNT1),
ALABEL( 4), (8UBSYS( 7,I),I=IWRS,IPRNT1),
ALABEL( %), {8UBBYB( 9,1),I=IWRS,IPRNTl),
ALABEL(16), (BUBBYB(29,X),I=IWRSE,IPRNTY),
ALABEL({17), (BUBEYS8(31,I),1I=IWRS,IPRNT1),
ALABEL(18), (BUBBY&(34,I),I=IWR3,IPRNTL},

ALABEL{15), (BUBBYS(16,I),I=IWRS,IPRNT1),

73 FORMAT(LX, '*RATINGB(1 1o 8)°')

WRITE (NWRITE,60)
* TOTALS({10,2)
WRITE (NWRITE,60)
¢ TOTALS(1l1,2)
WRITE (NWRITE, 60)
* TOTALB(12,2)
WRITE (NWRITE, 60)
* TOTALE(13,2)
WRITE (NWRITE, G0)
* TOTALS(14,2)
WRITE (NWRITE, 60}
& POTALS(15,2)
WRITE (NWRITE, 60)
* TOTALS(27,2)

IP (NWXITE.EQ.S)
IWRS=TPRNT1+1

ALABEL(19), (BUBEYS(10,I),I=IWRS, IPRNT1),
ALABEL(20), (S8UBSYS(11,I),T=IWRS,IPRNTL),
ALABEL(21), (SUBBYE({12,¥},I=IWRE, IPRNT1),
ALABEL(22), (SUBSYS(13,I},I=IWRS,IPRNT1),
RLABEL(23), (SUBSBYS(14,Y),I=IWRS,IPRNTL),
ALABEL(24), (5UBSYS(15,I), I=IWRS,IPRNT1),
ALABEL(25), (BUBSY&(27,I),I=IWRS, IPRNTL),

READ(NREAD,1) IDUM

IFORM=NUMBER-~IPRNT1



0

17 (IFORM.EQ.U) GOTO il0
IF (IFORM.GT.3) IFORM=3
GOTO 9%

110 CONTINUE
RETURN
END

BUBROUTINE WRRSMAT (NWRITE)
REAL N,M,N2LEAK,N2AIR,N2RPRB,N2COM,N2PURG,N2T0OT,MAFEUP, MAKEURR,

# LAUNL '

PARAMETER (NDSGN=56,NSBDAT=30,NBYA=50, NBUBBYB=35,NNUM=9 , NWNUM=6)

PARAMETER (NAAUX=10,NWAUX=16 ,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DEBIGN(NDSuN) ,B8BDATA{NSSDAT,NSYS),

BUBSYS8 (0 :NBUBSYSB,NNUM) ,N,R,RE, M, ITYPE (NNUM,NITYP) , IWATER (NWNUNM) ,
TOTKLS (NSUBBYS,3) ,NUMBER, ARBAUX (NAAUX, 3) ,WRSAUX (MWAUX,0:3),
ARBAUXQ (30, NAAUX) ,WRBAUXQ (NWNTIM, 0: NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXTILW{NNUM, 0t NWAUX,0:3),

GROUP, IUNIT,JFLOW(NAAUX, NCAMPAR) , KFLOW { NCOMPAR, NCOMPAR) ,

SWATER (NAAUX,NAAUX) , PSWATER (NAAUX} , LFLOW ( NCOMPAR , NCOMPAR)

COMMON /MATRL/ FPN2,PPO2,PTOT,02MET,02EVA,O02LEAX,02AIR,02RPRS,
02COM,02EDC,02TOT, H2EDC, HZBSCH,H28AB, H2TOT , K28TOR, CORMET, COZEVA,
CO2TOT,NZLEAK, N2AIR, N2RPRS, N2COK, N2PURG, N2TOT, H20CGEN . HL20REMRQ,
H20RED,C,CH4,CO21.8T,CO2RED ,H2BTORR,CRES , CH4R ,CO2L3YR ,H20REM,
HAND, BHOWER, CLOTHES ,DISHW, DRINK, FOODP, URINYL, EXPH20,EVAH2G,
H20REQ,H20MET ,R20F00D ,H20PROD ,H20TOT ,BWEAT ,HYGIENL , FOODPL, LAUNL,
DIBHWL,COND,REDH20, HANDLD, SHOWLD, HYGIENLD, CLOTHLD, E20URN, HORED,
URINLD, DISKWLD, CONDR, CONDP, CONDS, REDR20R, REDH20P, REDH208, HYGIENR,
HYGIENP,HYGIENS, CLOTHR, CLOTHP,CI.OTHE, URINR, URINP,URINS,DISHVR,
DIBHWSE,0THERLD, OTHERR, OTHERP, OTHERS , H20LOAD, H20REC, POTREC, POTREQ,
MAKEUP,EXCES88,H208TORR, MAKEUPR, EXCES88R, EVAHZOLD, DISHWN . H20ETOR,
EXAPHZOL,HZORRE, H2REQ, FECAL ,K20NRT, HYGREC

CHARACTER*6 ADUMP

NREAD=S

N1=IFIX{N}

WRITE (NWRITE,10) N1

10 FORMAT(S{/),T15,°AIR REVITALIZATIC) BUMMARY (LB/DAY): ',Iz,

* ' CREW FERESONE?!)
WRITE (NWRITE,20) PTOT,PPO2,PPN2
20 FUORMAT(TS, 'TOTAL PRESSURE= ',F4.1,°' PSIA PPO2= ¥ ,F4.1,
* ¢ PBIA PPM2= ' ,F4.1,' PBIAY')
WRITE (NWRITE, 30)
30 FORMAT(T4,'02 REQUIREMENYTS',T26,'H2 REQUIRFEMENTS',T49,
* 1202 PRODUCED',T66,'N2 REQUIREMENTB')
WRITE (NWRITE, 40) OZMET,H2EDC, COZMET,N2LEAK
40 FORMAT(1X,'METABOLIQC = ',F5.2,T24,'%DC,T35,'= ' ,F5,2,7T46,
% 'METABOLIC= ',F5.2,T65,'MOD LEAK = ',F5.2)
WRITE (NWRITE,50) O2EVA,H2BSCH,CO2EVA,N2AIR
S0 FORMAT(1X%,'EVA',T13,'= 3 ,%¥%.2,T24,'BOBCH! ,,T35,'= : ,F5.2,7T46,
# 'EVA®,T55,'= V,FE.2,T6%,'ATRLOCK = !',F5.2)
WRITE (NWRITE,60) O2LEAK,H28AB,N2RPRS
60 FORMATI(5Y, MOD LEAXAGE= *',FS5.2,T24,'SABATIER = ¢,F5.2,765,
A 'MOD REPRS8= !,F5.2)
WRITE {NWRITE,7¢) QZAIR,N2COM

L I N R S B

= % » % AN

LU 2

70 FORMAT(lX, 'AYXRLOCK = ',F5.2,T765,"COMMODE = §,F5.2)
WRITE (NWRITE,80) OZRPRS,N2PURG
80 FORMAT(1lX,'MOD REPRESS= ',75.2,T65,!'PURGE = ',75.2}

WRITE (NWR1TE,90) C2COM
90 FORMAT (1Y, ' COMMODE = V,F5.2)
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WRITE (NWRITE,100) O2EDC
100 FORMAT(1X,'EnC',Tld,'s ',F5.2)

WRITE (NWRITE,110) O2TOT,H2REQ,CO2TOQT,N2TOT
110 FORMAT('T4,'TOTAL = ',P5,2,726, 'TOTAL = ',F5.2,748,

# 'TOTAL, = ',F5.2,767,'TOTAL = !',F5.%)

WRITE (NWRITE,120)
120 FORHAT()

WRITE (NW#RITE,130)
130 FORMAT(T16,'C2 GENERATTION’,T38,'C02 REMOVAL',T61,'C02 REDUCTION')

WRITE (NWRITY,140) H20GEN,H20KEMRQ,CO2TOT
140 FORMAT(1X,'INPUTS:',T12,'H20 REQUIRED= !',F5.2,T3S,

¢ 'H20 CONBUMED= ',F5.2,T58,'C02 AVAILABLE= ',F5.2)

WRITE(NWKITE,150) OREDC,H2RED
150 FORMAT(T35,'02 CONSUMED= !,F5.2,T58,'H2 CONBUMED = ',Fb5.2)

WRITE (NWRITE,l50) H2SDC
160 FPORMAT(T35,'H2 CONSBUMED= *,F5.2)

WRITE (NWRITE,170)
170 FORMAT ()

WRITE (NWRITE,180) 02TOT,CO2MET,H2CRED
180 FORMAT (1X,'OUXPUT8: 02 GENERATED= *',F5.2,T35,'CO2 REMOVED = !

* F5,2,T58,'H20 PRODUCED = ',F5.2)

WRITE (NWRITE,1%0) H2TOT,H20REM,C
190 FORMAT(T12,'K2 GENERATED= ',F5.2,735,'H20 LATENT = ',F5.2,

* TS8,'CARBON BTORED= ',F5.2)

WRITE (HWRITE,200) ADUMP,H28TOR

’

200 FORMAT(TS8,'H2 '.A6,! = ',F5.2})
WRITE (NWRITE,210) ADUMP,CHA4
210 FORMAT(T"A,*'CH4 ',AS,! = ',F5.2)
WRITE (NWRITE,220) ADUMP,CO2LBT
220 FORMAT{TS8,'C0O2 ',A6,! = ',F5.2)
WRITE (NWRITE,230) IHI20ARE,CO2RED
220 FORMAT(1lX,'H20 LOST BY ARS= ',F6.2,7T58,tC02 REDUCED = !',FPS5.2}

IPF (NWRITE.EQ.6) READ(NREAD,1) IDUM
1l FORMAT(12)

RETURN

END

SUBROUTINE WWRESMAT (NWRITE)
REAL N,M,N2LEAK,N2AIR,N2RPRSB,N2COM,N2PURG,N2TOT,MAKEUP,MAKEUPR,

& LAUNL

PARAMETER (NDSGN=56,NSSDAT=30,N5YS8=50, NSUBSYS=35, NNUM=9 , NWNUM=6)

PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMKON /GENRL/ DESIGN(NDBGN),S8DATA (N3SDAT,NSYS),
8UBBYS (0:NSUBSYS,NNUM) ,N,R,RE, M, ITYPE (NNUM, NITYP) , IWATER ( NWNUM) ,
TOTALS {(NSUBSYHY,3) ,NUMBER,ARBAUX (NAAUX, 3) ,WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) , WRSAUXG (NWNUM, 0 : NWAUX) ,

AUXILA (WNUM,NAAUX,0:3) ,AUXILW (NNUM,0:NWAUX,0:3),
GROUP, TUNIT,JFLOW{NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
SWATER (NAAUY,,NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)

COMMON /MATRL/ PPN2,PPO2,PTOT,02MET,02FVA,02LEAK,02AIR,02RPRS,
02C0M,02EDC, 02T0T, H2EDC, H2BSCH, H2SAB, H2TOT, H28TOR, COZMET, COZEVA,
CO2TOT, N2LEAK,N2RIR,N2RPRS, N2COM, N2 PURG, N2TOT ,H20GEN, H2OREMRQ,
H20RED,C,CH4,CC2L8T, CO2REL, H2BTORR, CRES , CH4R, CO2LSTR, H2OREN,
HAND, SHOWER , CLOTHES , DISHW, DRINK, FOODP, URINFL,EXPH20,EVAK20,
H2COREQ, H2OMET, H20FOOD, H20PROD, H20TOT , BWEAT, KYGXENL, FOODPL, LAUNL,
DISHWL,COND,PEDH20, HANDLD , BHOWLD, HYGIENLD, CLOTHLD, H2OURN, H2RED,
URINLD, DISHWLD,GONDR, CONDP, CCNDS, REDH20R, REDH20P, REDH208, HYGIENR,
HYGIENP,HYGIENS ,CLOTHR,CLOTHP,CLOTHS ,URINR, URINP, URINS ,DISHWP,

> 6 B X B %
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« DISHWS,O0THERLD,OTHERR,OTHER? ,OTHERSE ,H2ZOLOAD,H20REC, POTREC, YOTREQ,
« MAREUP,EXCEBS,H208TORR MAKEUPR,EXCEAGR,EVAH20LD, DIGHWP,H208TOR,
» BXPH20L,H20ARS8,H2REQ, FECAL, R20NET ,EYGREC '
CHARACTER#*8 ADUMP
NREAD=S
Ni=IFIX (N}
WRITE(NWRITE,10) N1
10 FORMAT(5(/),T16, 'WATER RECLAMATION SUMMARY (LB/DAY): ',IZ,
& ' CREW PERSONB')
WRITE (NWRITE,20)
20 FORMAT(1X,'H20 REQUIREMENTH:',T47,'LOAD RECOVERED!,
LI POTALLE LOST')
WRITE (NWRITE,30) HAND,COND,COMDR,CONDP,CONDS
30 FORMAT{(T4, 'HAND WASBH =',F6.2,T27,'1.CONDENSATE' ,T46,F6.2,
“ T56,F6.2,T¢6,F6.2,T75,F6.2)
WRIYTE (NWRITE,40) BHCWER,SBWEAT
40 FORMAT(T4,'SHOWER®',T17,'=',F6.2,T30,'8WEAT & RESP' T46,F6.2)
WRITE (NWRITE,S0) CLOTHES,HYQIENL
50 FOFMAT(T4,'CLOTHES WASBH =',F6.2,T30,'HYGIENE LATENT!,T46,%6.2)
WRITE (NWRITE,50) DIBHW,FOOQDPI,
60 FORMAT (T4, 'DIBHWASH =',F6.2,T3i0,'FOOD PREF LAT',T46,¥6.2)
WRITE (NWRITE,70) DRINK,LAUNL
7C FORMAT (T4, 'DRINKING =!',F6.2,T30,'LAUNDRY LATENT®,T46,F6.2)
WRITE (NWRITE,80) FOODP,DIBHWL
80 FORMAT(T4,'FOOD PREP =t,F6.2,7T30,'DISHWABH LAT',T46,F6.2)
WRITE (NWRITE, 90) URINFL, EXPH20L
90 FORMAT(T4,'URINAL FLUSBH =!,¥6.2,T30,'EXPERIMENT LAT',T46,F6.2)
WRITE (NWRITE,100) EXPH2Q,E20RENM
100 FORMAT{T4,'EXPERIMENT =',F6.2,T30,'CD2 REMOVAL: ,746,¥6.2)
WRITE (MWRITE,110) EVAH20,REDH20, REDH20R, REDH20P, REDH208
11¢ FORMAT('4,‘'EVA',T17,'=',F6.2,T27,'2.C02 REDUCTION',T48,¥5.2,
* T56,F6.2,7T68,F6.2,T75,F6.2)
WRITE (MWRITE, 120) H20REMRQ,HYGIENLD,HYGIENR,HYGIEKP,HYGIENS
120 FORMAT(T4,'CO2 REMOVAL =!',F6.2,T27,'3.HYGIENE K20!',T46,F6.2,
# T56,¥6.2,7T65,F6.2,T75,F6.2)
WRITE (NWRITE,130) H20GEN,HANDLD
130 FORMAT(T4,'02 GEN',T1l7,'=!',F6,2,T30,'HAND WASH',T46,F6.2}
WRITE (NWRITE, 140) POTREQ, BHOWLD
140 FORMAT(T3, 'POTABELE REQD =1,F¢.2,T30,'8HOWER H20' ,T4%,F6.2)
WRITE {NWRITE,150) H20REQ,CLGTHLD,CLOTHR,CLOTHP,CLOTHS
150 FORMAT(1X,'TOTAL H20 REQD =',P6.2,T27,'..CLOTHER WASH',T46,F6.2,
* TS6,16.2,T66,F6,.2,775,F6,2)
WRITE {NWRITE,16C URINLD,URINR,URINP,URINS
260 FORMAT(T27,'S5.URINE H20t,TA6,F6.2,
* T56,F6.2,T66,F6.2,T75,F6.2)
WRITE(NWRITE,179) H20MET,H20URN
170 FORMAT (T4, "METABOLIC =1,F6.2,T30,'H20 IN URINE',T46_,F6.2)
WRITE (N¥RITE,180) H20FGOD,CRINFL
180 FORMAT (T4, H20 IN FOOD =',F6.2,T30,'URINAL FLUBH',T46,F6.2)
WRITE {NWRITEZ,190) HZOPROD,EVAH20LD
190 FORMAT(1X, ‘H2C PRODUCTION =',F6.2,'T30,'EVA/EXP H20',746,F6.2)
WRITE (NWRITE,200) H20TOT,DISHWLD,DISHWR,DISEWP,DISHWS
200 FORMAT(1X, 'TOTAL HzZO AVAIL=',¥6.2,T27,'6.DIBHWASH H20!',T46,¥6.2,
* T56,F6.2,1T66,F6.2,T75,F6.2)
WRITE (NWRITE,210) H20MRB,0THERLD,OTHERR,.OTHERP,OTHERS
210 FORMAT(TA,'H2D YOST{(ARS)=?!,¥¢.2,T29, 'EVA/EXP LOBT',T46,F6.2,
# T56,¥6.2,T66,r6,2,T75,F6.2)
ADUM=(.
WRITE {HWRITE,220) FECAL,ADUM,ADUM,FECAL
220 FORMAT(T29, 'FECAL H20',T46,Fd¢.2,
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* 055,¥6.2,T9¢6,¥6.2,T75,F6.2)
WR1ITE (NWRITE,230) H20NET,H20LOAD,H20REC, POTREC,H208TOR

230 FORMAT(1X,'NET H20 LUAD =',F6.,2,727,'"TOTALB',T46,F6.2,

* T56,F6.2,T66,F6.2,775,F6.2)

IF (NWRITE.EQ.6) READ(NREAD,l)} IDUM
1 FORMAT (I2)

RETURN

END

BUBROUTINE RESUP
REARL N,M,N2LEAK,N2AIR,N2RPRB,N2COM,N2PURG,N2TOT, MAKEUIP, MAKEUPR,
* LAUNL
PARAMETER (NDBGN=56,NSSDAT=30,N8Y8=50, NSUBSBYS=35, NMUM=9 , NWNUM=§)
PARMMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN{NDBGN) ,S88DATA(NBSDAT,NBYS8),
BUBSYE (0:NBUBSYS ,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , INATER (NWNUM) ,
TOTALS (NBUBBYS,3) ,NUMBER,ARBAUX (NAAUX, 3) ,WRSBAUX (NWAUX,0:3) ;
ARBRUXQ (30, NAAUX) ,WRBAUXQ (NWNUM, 0: NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) ,AUXILW(NNUM,0:NWAUX,0:3),
GROUP, IUNIT, JFLOW (NAAUX,NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
BWATER (NAAUX, NAAUX) , PEWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
COMMON /MATRL/ PPNz, PPO2,PTOT,02MET,02EVA,02LEAK,G2AIR,02RPRSE,
02COM, 02EDC,02TOT, HZEDC, H2BB8CH, H28AA ,H2TOT, H28TOR, CO2MET, CO2EVA,
CO2TOT,N2LEAK,N2AIR,N2RPRS,N2COM, N2PURG, N2TOT, H20GEN, H20REMRQ,
H20RED,C,CH4,CO2L8T,CO2RED,H28TORR,CRES, CH4R,CO2L8TR, H20RENM,
HAND, SHOWER, CLOTHES, DISHW, GRINK, FOODP, URINFL, EXPH20,EVAK20,

> % T F B

AUXEQ(I,J, 1)
ARUXEQ(I,J, 2)
AUXEQ(I,J, 2)

AUXEQ(I, 0,1)
AUXEG(I, 1,K)
AUXEQ(X, 2,K)
AUXEQ(I, 3,K)
AUXEQ(I, 4,K)
RUXEQ(I, 5,K)
RUXEQ(I, 6,K)
AUXEQ(T, 7,K)

AUXEQ( 1,J,K)
AUXEQ( 2,J,K)
AUXEQ({ 3,J,K)
RUXEQ( 4,J,K)
AUXEQ({ 5,7,K)
AUXEQ({ 6,J,X)

* F R R DR ER
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H20REQ, H2OMET,H20F00D, H20PROD,H20TOT, BWERT , KYGIENL, FOODPL, LAUNL,
DISHWL,COND, REDH20, HANDLD , 8BHOWLD , HYGIENLD, CLOTHLD , H20URN, H2RED,
URINLD,DIBHWLD,CONDR,CONDP, CONDS, REDH20R, REDH20P, REDH208 ,HYGLENR,
HYGIENP,HYGIENS,CLCTHR,CLOTHP, CLOTHS, URINR, URINP, URINS, DISHWR,
DISHWS8,0THERLD,OTHERR, CTHERP,OTHERS , H2OLOAD, H20REC, POTREC, POTREQ,
MAKEUP,EXCESS8,H208TORR, MMKEUPR, EXCES8R, EVAH20LD, DISHWP, H208TOR,
EXFH20L,H20AR8 ,H2REQ,FECAL ,H20NET,HYGHEC

COMMON /SBLOAD/ WATER (NWAUX) ,E (NWAUX,NWAUX) ,AUXEQ(18,0:7,3),8TOREW,

CLOTHEW,
CLOTHV, DISKWGHT,DISHV, TRABHW, PRASHV , AUXMAT (1),
EFF (NWAUX)

CHARACTER®6 ADUMP

WEIGHT (LBSB)
VOLUME (FT3)
POWER (WATTB)

i n

WATER WEIGHT(INITIAL STARTUP)
AUXILIARY EQUIPMENT, EXCLUDING TANKAGE
TANKAGE

MATERIAL (WEIGHT ONLY): C02,¥2,0R H20
MATERIAL (WEIGHT ONLY): CH4 OR C
STORAGE EQUIPMENT FOR CO2,H2,.0R H20
STORAGE EQUIPMENT FOR CE4 OR C

TOTAL

[HI A L I I I |

02 GENERATION BUBBYBTEM

CO2 REMOVAL BUBBYSTEM

CO2 REDUCTION SUBSYSAYEM

WATER RECLAMATION BUBSYSTEM # 1
WATER RECLAMATION SURBSYSTEM ¢ 2
WATER RECLAMATION BUBSYSTEM # 3



s NeNsNeRsRsNoNsNsReNe R RS

AUXEQ( 7,J,K)
AUZEQ( &,J,K}
AUXEQ( 9,J,K)
AUXEG(10,J,K)
AUXEQ(11,J,K)
AUXEQ({12,J3,K)
AUXEQ(13,J,K)
AUXEQ(14,J,K)
AUXEQ(15,J,K)
AUXEQ(16,J,X)
AUXEQ(17,J,K)
AUXEQ(18,J,K)

CO 6§ I=1,18

Do 5 J=0,7
DO 4 K=1,3

R R R

[ 1

WATEP. RECLAMATION SUBSYHBTEM # 4
WATER RECLAMATION 3UBSYLTEM # 5
WATER RECLAMATION BUBGYBTEM # 6
ETA/EXPERIMENT H20 1LOBY

MAKEUP H20

EXCES8B H20

RESUPPLY CLOTHES

REBUPPLY (DISPOBABLE) DISHES
TRABH

TOTALS FOR ARS8 (1-3)

TOTALS FOR WRB (4-12)

GRAND TOTALS (1-15)

4 AUXEQ(T,J,K}=0.

5 COMTINUBE
6 C/.NTINUE
TCNTW=1

PO 100 I=1,RUMBER
ISYB=ITYPE(I,l)
I¥ (ISY8.GE.21.AND.ISYB.LE.30) THEN

DG 10 K=1,3

DO 12 J=1,NAAUX

12  AUXEQ(1,1,F)=AUXEQ(1,1,K)+AUXILA(I,J,K) *AUXILA(I,T,0)
DO il J=1,6

11 AUXEQ{(1,7,K)=AUXEQ{:,7,R)+AUXEQ(1,T,K)

10 CONTINUE

ENDIP

IF (I8Y8.GE.l.AND.ISYS8,.LE.10) THEN

DO 20 K=1,23

DO 22 J=1,NARUX

22  AUXEQ(2,1,K)=AUXEQ(2,1,K)+AUXILA(I,J,X) *AUXILA(I,Y,0)

DO 2l J=1,6
22 AUXEQ{2,7,K)=AUXEQ(2,7,X}+AUXEQ(2,J,K)

20 CONTINUE

ENDIP

IF (I8Y2.GE.l1l.AND.ISYS.LE.20) THEN
AMLTFC=2.~-FLOAT(ITYPE(I,2))

31
30

33

DO 30 K=1,3
DO 31 J=1,NARUX
IF (J.LT.6.0R.J.GT.10) AUXEQ(3,1,K)=AUXEQ(3,1,R)+AUXTLA(I,TJ,0)*
AUXILA(I,J,K}
IF (J.EQ.6.0R.J.EQ.B8}) AUXEQ(3,1,K)=AUXEQ(3,1,K)+AUXILA(I,J,0)*
AUXILA(I,J,K)*AMLTFC
CONTINUE
CONTINUE
IF (IBYS.EQ.ll)} THEN
AUXEQ(3,3,1)=H2STORR
AUXEQ(3,4,1)=CRES
DD 33 K=1,3
AUXEQ(3,5,K)=AUXILA(I,7,0)}%AUXTILA(X,7,K)*AMLYIFC
AUXEQ(3,6,K)=AUXILA(Y,10,0) *AUXILA(I,10,K)
CONTINUE
ENDIF
IF (ISYS.EQ.1l2) THEN
AUXEQ(3,2,1)=C02LaTR
AUXEQ(3,4,1)=CH4R
RATIO=CH4R/ (CH4R+CO2LSTR)
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¥ 314 K=1,3
QUANT=AUXILA(L,9,0)*AVIILA(I,9,K) *AMLTFC
AUXEQ(3,5,K)=(1.~-RATIO) *QUANT
AUXEQ(3,6,K)=RATIC*QUANT
iy | CONTINUE

ENDIF

0o 3¢ K=1,3

IF (IBYS8.EQ.12) THEN
AUXMAT(X)=(AUXEQ{3,3,K)+AUXEQ(3,4,K)) *AMLTFC

ELSE
AUXMAT (K) =AUXEQ (3,3, K) *AMLTFC+AUXEQ {3, 4,K)
ENDIF
AUXEQ (3,7, K)=AUNEQ(3,1, K)+AUXEQ(3, 2, K) +AUXMAT (K) +AUXEQ (3,5, K) +
. AUXEQ{3,6,K)
36  CONTINUE
ENDIF

I¥ (IBYB.GE.31) THEN
ICNTW=ICNTW+1
RUXEQ(ICNTW,0,1)=8UBBYB(0,1)*R/(AURILW(X,0,0)+1.)
AUXEQ({ICNTW,3,1)=8UBRBYB(0,I)*(1.=-EFF{I))*R
DO 40 K=1,3
DO 42 J=2,NWAUX
42 AUXEQ (ICNTW,1,K)=AUXEQ(ICNTW, X, X)+AUXILW({X,J,K) »AUXILW(I,J,0)
AUXBQ(ICNTW, 2, K)=AUXEQ(ICNTW,0,1) “AUXILW(I,1,0) *AUXILW(T,1,K)
ABSHUMEHE 50% BRINE
AUXEQ(XCNTW, 5, K) = (AUXEQ(ICNTW, 2,1} #2,) *AUXITW(I, 1, K)
DO 41 J=0,6
41 L AUXEQ(ICNTW,7,K)=RUXEQ(ICNTW,7,K) +AUXEQ (ICNTW,J ,K)
40 CONTINUE
ENDIF
100 CORTIRUB

9]

TAMKA FOR BTORED,MAKEUP,EXCESE,EVA/EXP LOST H20 BIZED UBING DATABABE VALUES

anoao

STOREW=0.
DO 4% I=1,NWNUM
IF (IWATER(1j.NE.O) GGTO 4%
IF (I.EQ.1l) 8TOREU=STOREW+COND
IF (I.EQ.2) STOREWSSTOREW+REDH20
IF (I.EQ.3) STOREW=8TORPWHHYGIENLD
IF (I.EQ.4) BTOREW=STOREW+CLOTHLD
IF (I.EQ.5) STOREW=STOREW+URINLD
IF (I.EQ.6) STOREW=STOREW+L IBHWLD
45 CONTINUE
IF (STORE@.EQ.0.) GOTO 49
ICNTR=ICNTH+1
AUXEQ{ICNTW,3,1) =STOREW4R
DO 46 K=1,3
AUXEQ (ICNTW, 5. K)=AUXEQ (ICNTW,3,1) *WRSAUX (1,K)
AUXEN (ICNTW,7,K) =AUXEQ (ICNTW, 3, K) +AUXEQ ( ICNTW, 5, K)
46 CONTINUE
49 AUXEQ(10,3,1)= OTHERS#R
AUXEQ(11,0,1)= MAKEUPR
AUXEQ(12,3,1)= EXCESSR
DO 50 K=1,3
AUXEQ(10,5,K)= AULEQ(10,3,1) *WRBAUX(1,K)
AUXEQ(10,7,K)= AUXEQ(10,3,K)+AUXEQ(10,5,K)
AUXEQ(1%,5,K)= AUXEQ(11,0,1)*WRSAUX(1,K)
AUXEQ(11,7,K)= ACXEQ(1l1l,0,K)+AUXEQ{11,5,K)
AUXEQ(12,5,K)= AUXEQ(12,3,1)*WRSAUX(1,K)



AUXEC (12,7 .X)= AUXZ((12,3,K)4AUXEQ(12,5,K)
50 CONTINUE :
CLOTHW=DERIGN(34) *N
CLOTHV=DESIGN(35) *N
DAYB=DESIGN{36)
IF (DELIGN(30).EQ.0.) DA¥S=R
AUXEQ(13,1,1)= DFESIGN(46)
AUXEQG(13,1,2)= DESIGN(47)
AUXEQ(13,1,3)= DESIGN(48)
AUXEQ(13,4,1)= CLOTHW*DAYS
RUXEQ{13,6,2)= CLOTIV4DAYS
AUXEQ(13,7,1)= AUXEQ(13,4,1)+AUXEQ(13,1,1)
AUXEQ(13,7,2)= AUXEQ(13,6,2)+AUXEQ(13,1,2)
AUXEQ(13,7,3)= AUXEQ(13,1,3)

DISHWGHT=0.

DISHV=0.

AUXEQ(14,1,1)=DEBIGN(49)

AUXEQ(14,1,2)=DESIGN(50)

AUXEQ{14,1,3)=DEBIGN(51)

IFP (DESIGN(31)}.EQ.0.) THEN
DIBHWAHT=DESIGN(38) *N
DIBHV=DEBIGN (39} #N
AUXEQ(14,4,1)= DISHWGHT#*R
AUXEQ(14,6,2)= DISHVAR

ENDIF

AUXEQ(14,7,1)= AUXEQ(14,4,1)+AUXEQ(14,1,1)

AUXEQ(14,7,2)= AUXEQ{14,6,2)+AUXEQ(14,1,2)

AUXEQ(14,7,3)= AUXEQ(l4,1,3)

TRAYHW=DEEIGN (40) *N+DI3HWGHT
AUXEQ(1%,1,1)=DESIGN(43)
AUXEQ(15,1,2)=DESIGN{44)
AUXEG(15,1,3)=DESIGN(45)

AUXEQ (15,4, 1) =TRASBHW#R

RATIO=1.0

IF (DESIGN(43).GT.0.) RATIO=DESIGN(42)
TRASHV=RAT1O* (DESIGN (41} *N+DTEHV}
AUXEQ(15,6,2)=TRASHV*R

AUXEQ (15,7, 1) =AUXEQ(15,4,1) +AUXEQ(15,1,1)
AUXEQ(15,7,2)=AUXEQ(15,6,2)+AUXEQ(15,1,2)
AUXEQ(15,7,3) =AUXEQ(15,1,3)

DO 60 K=1,3
AUXEQ(16,0,K)=AUXEQ(1,0,K)+AUXEQ(2,0,K)+AUXEQ(3,0,K)
AUXEQ(16,1,K)=AUXEQ(1,1,K)+AUXEQ (2,1, K)+AUXEQ(3,1,K)
AUXEQ(16,2,K)=AUXEQ(1,2,K)+AUXEQ(2,2,K) +AUXEQ(3,2,K)
LUXEQ(16,4,K)=AUXEQ(1,3,K)+AUXSQ (1,4, K)+AUXEQ(2,3,K)+
# AUXEQ(2,4,K)+AUXMAT(K)

AUXEQ (16,6 ,K)=AUXEQ(1,5,K)+AUXEQ(1l,6,K)+AULEQ (2,5,K) +
* AUXEQ(2,6,K)+AUXEQ(3,5,K)+AUXEQ(3,6,K)
AUXEQ(16,7,K)=AUXEQ(L,7,K)+AUXEQ (2,7, K)+AUXEQ(3,7,K)
DO 61 J=0,7
DO 62 II=4,ICNTW

62 AUXEQ(17,J,K)=AUXEQ(17,J,K)+AUXEQ(%I,J,K)

C INXTIAL WATER LOAD
AUXEQ(17,90,1)=H20LOAD-OTHERLD~FECAL
AUXEQ (17,3 ,K)=AUXEQ(17,7T,K}+AUXEQ(10,J,K)+AUXEQ (11,7 ,K) +

« AUXEQ(i2,J,K)
61 CONTINUE



"AUXEN{17,0,R)=SRUXEQ(LY7,0,.F)+AUXEQ{L3,0, K)+AUXEQ(14,0,K) +
* AUXEQ(15,0,X)
AUXEQ(17,1,X)=AUXEQ(17,1,K)+AUXEQ{13,1,K)+AUXEQ(1¢,1,K)+
« RUXEQ(1S5,1,K)
AUXEQ({17,2,K)=AUXEQ(17,2,K)+AUXEQ(13,2,K)+AUXEQ(14,2,K)+
* AUXEQ(15,2,K)
AUXEQ(17,3,K)=AUXEQ(17,.3,R}+AUXEQ (13,4 ,K)+AUXEQ (14,4 ,K)+
*« AUXEQ(19%,4,K)
AUXEQ(17,5,K)=AUXEQ(17,5,K)+AUXEQ(13,6,K)+AUXEQ(14,6,K)+
* AUXEQ(1Z,6,.K)
AUXEQ(17,7,K)=AUXEQ{17,7,K)+AUXEQ{13,7,K)+AUXEQ (14,7 ,K)+
* AUXEQ{15,7,K)
AUXEQ(18,0,K)=AUXEQ(16,0,K)+AUXEQ(17,0,K)
RUXEQ(18,1,K)=AUXEQ(16,1,K;+AUXEQ(17,1,K)
AUXE(Q(18,2,K)=AUXEQ(16,2,K)+ARUXEQ(17,2,K}
AUXEQ(18,4,K)=RUXEQ(16,4,K)+AUXEQ(17,3,X)
AUXEQ(18,6,K)=AUXEQ(16,6,K)+AUXEQ(17,5,K)
AUXEQ(18,7,K)=AUXEQ(16,7,K)+AUXEQ(17,7,XK)

60 CONTINUE
RETURN
END

BUBROUTINE DEBGNS
REAL N,M
PARAMETER (NDBGN=56,NSS8DAT=30,NBYB=50,NBUBSYS=35,NNUM=9, NWNUM=6)
FARAMETER (NAAUX=10,NWAUX=16,NITYP=4)
PARRMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DEBIGR(NDBGN) ,8B8DATA(NBBSDAT,N8YS),
BUBSYS (0 :NSUBBYR,NNUM} ,N,R,RE,M, ITYPE (NNUM,NITYP) ,IWATER (NWNUM) ,
TOTALS (NBUBBYS,3) ,NUMBER, ARBAUX (NAAUX, 3) , WRSAUX, {NWAUX,0:3),
ARSBAUXQ(30,NAAUX)} , WRBAUX{ (NWNUM, 0 : KWAUX) ,
AUXILA(NNUM,NAAUX,0:3) ,AUXILW{NNUM,0: NWAUX,0:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
SWATER (NAAUX,NAAUX) , PSWATER {NAAUX) ,LFLOW (NCOMEAR , NCOMPAR)
CHARACTER®*6 ADUMP
N,NUMBER OF CREW
DESIGN({ 1l)=6.
R,REBUPPLY INTERYAL(DAYS)
DEBIGN( 2)=90.
M,MISBION DURATION(YEZRS)
DESIGN({ 3)=10.
N2 CABIN PARTIAL PRESSURE(PBIA)
DESIGN({ 4)~11.50
02 CABIN PARTIAL PRESSURE (PAIA)
DESIGH( 5)=3.20
! CABIN LEAKAGE (LB/DAY)
DEBIGN( 6)=5.0
AIR LOCK GAS8 LOS88&(LB/DAY)
DESIGN( 7)=3.0
METABOLIC 02 {LB/MAN-DAY)
DESIGN( B)=1.84
METABOLIC €02 (LB/MAN-DAY)
DEBIGN( 9)=2.20
RE,EVA MAN-HOURS/RESUPPLY INTERVAL(1029.)
DESIGN(10)=0.0
EVA 02 (LB/MAN-HGUR)
DESIGN{11)=0.153
EVA CO2 (LB/MAN-HOUR)
DESIGN(12)=0.185
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EVh H2O(LB,/MRN-HOUR) (l.21)
DEBIGN{13)=v.00

EVA WATER LOAT(LDB/MAN~HOUR) (0.25)
DESIGN(14)=0.00

DRINKING H20(1,B/MAN-DAY)
DEBIGN(15)=4.09

FOOD PRZP H20 (LB, MAN-DAY)
DESIGN(1€)=1.64

H20 IN FOOD{LB/MAN-DAY)
DESIGN(17}=1.10

METABOLIC H20 PROD(LB/MAN-DAY)
CESIGN(18)=0.76

HYGIENE LATENT H20(LB/MAN-DAY)
DESIGH(19)=0.96

FOOD PREP LATENT H20(LB/MAN-DAY)
DESIGN(20)=0.06

EXPERIMENTS LATENT H20 (LB/MAN-DAY) (1.0)
DESBIGN(21)=0.00

LAUNDRY LATENT H20{LB/MAN~DAY)
DESIGN(22)=0.13

DISBHWABHER LATENT H20 (LB/MAN-DAY)
DESIGN(23)=0.036

BWFAT & REBP H20 (LB/MAN-DAY)
DESBIGN{24)=4.02

URINE H20(LB/MAN-DAY)
DESIGN(25)=3.31

URINAL FLUBH H20(LB/MAN=DAY)
DESIGN(26,=1.09

FECAL H20(LB/MAN-DAY)
PEBTGN(27)=0.20

HAND WASH HzO(LB/MAN-DAY)
DEBIGN{28)=4,00

SHOWER H20{LB/MAN-DAY)
DESIGN(29)=8.00

CLOTHES WABH H20(LB/MAN-DAY)
DESIUN{30)=27.50

DISHWABHER H20 (LB/MAMN-DAY)
DESIGN(31)=7.63

EXPERIMENT H20(LB/MAN-D2Y) (1.0)
DESIGN(32)=G.00

EXPERIMENT H20 LOST(LB/MAN-DAY)
DESIGN(33)=0.00

CLOTHING WEIGHT (LB/MAN~DAY) (2.19)
DESIGN (34)=C.00

CLOTHING VOLUME (FT3/MAN~DAY) (0.72)
DESIGN(35)=0.00

RESUPPLY CLOTHING WITH CLOTHES WASH(DAYS) (14)
DESIGN(36)=14.0

UNUSED
DEBIGN(37)=0.0

RESUPPLY DISHES W/0 DISHWASH (LB/MAN-DAY)
DESIGN({28)=0.00

RESUPPLY DISHEZ ¥W/0 DISHWASHK(FT3/MAN-DAY)
DESIGN(39)=0.00

TRASH WEIGHT (LB/MAN-DAY) (1.0)
DESIGN(40)=0.00

TRASH VOLUME (FT3/MAN-DAY) (0.1)
DESIGN(41)=0.00

TRASH COMPACTION RATIO(FRACTION OF ORIGINAL VOL)
DESIGN{42)=0.00
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TRASH COMPACTON WEIGHY (LD)
DESBIGN(43)=0.00

TRASK COMPACTOR VOLUME(FT3)
DEBIGN(44)=0,00

TRASH COMPACTOR POWER(WATTB)
DEBIGN(4%)=0.00

CLOTHES WASBHER WETAQHT(LB)
DESIGN(46G)=0.00

CLOTHES WASHER VOLUME (FT3) (12.)
DESIGN(47)=0.00

CLOTHES WAJHER POWER (WATTS)
DESIGN(42)=0.00

DISHWASHER WEIGHT(LB) (120.)
DEHIGN(49)=0.00

DIBHWASHELR VOLUME (FT3) (12.)
DESIGN(50)=0.00

DISHWASHER POWER(WATTS) (1200.)
DESIGN(S1)=0.00

POWER PENALTY,LIGHT BIDE(LB/WATT)
DEBIGN(52)=0.2371

POWER PENALTY,DARK B8IDE (LB/WATT)
DESIGN({53)=1.,366

AVA3 HEAT REJECTION PENALTY (LE/WATT)
DESIGN(54)=0.200

TIME IN S8UNLIGHT PER ORBIT(MIN)
DEBIGN(55%)=60.0

TIKE IN DARKNESB PER ORBIT({MIN)
DESIGN(56)=34.5
RETURN
END

SUBROQUTINE BBDATS

REAL N,M

PARBMMETER (NDAGN=56,NSBDAT=30,N8YS=50,NSUBSBYE=35, NNUM=9, NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHRR/ ADUMP

COMMON /GEMRL/ DESIGN({NDBGN) ,S8DATA(N3SDAT,NBYS),

# SUBBYB({O0:NBUBSYS,NNUM) ,N,R;RE M, ITYPE (NNUM,NITYP), IWATER (NWNUM) ,
TOTALB {NBUBGYS,3) ,NUMBER, ARBAUX (NAAUX,3) ,WRBAUX (NWAUX,0:1),
ARBAUXQ {30, NAAUX) ,WRBAUXQ (NWNKTIM, 0: NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW(NNUM, G:NWAUX,0:3),
GROUP, IUNIT,JFLOW(NAAUX, NCOMPAR) , KFLOW (NCOMFPAR, NCOMPAR) ,
SWATER (NAAUX,NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)

COMMON /FILE/ FNAME (NB8YS)

CHARACTER#*12 FNAME

CHARACTER#®S ADUMP

> ¥ " ¥ ¥

KEY
IBYB=NO. OY BSUBSBYSBTEM (1-50)

88DATA( 1,18Y8)= AVERAGE POWER REQUIRED,DAYLIGHT SIDE OF ORBIT(WATTS)
SSDATA( 2,I8Y8)= AVERAGE POWER REQUIRED,NIGHT BIDE OF ORBIT(WATTS)
S8DATA( 3,IBY8)})= HEAT REJECTION (WATTS)

SSDATA( 4,I8Y8)= INITIAL FLIGHT UNIT (LB)

S88DATA( 5,18Y¥8)= INITIAL FLIGHT UNIT (FT3)

BBDATA( 6,I5YS8)= SFARES OVER RESUPPLY INTERVAL (LB)

S8EDATA{ 7,IB8Y8)~ SPARES OVER RESUPPLY INTERVAL (FT3)

SBDATA{ 8,18%8)= CONSBUMMABLER OVER RESUPPLY INTERVAL (LB)

BBDATA( 9,IB8YH)s CONSUMMABLE3 OVER REBUPPLY INTERVAL (FT3)



oaoooQocaoonooanDoaoooacoconDNocOnNnQn

c
c
c

80DATA(10, IBYB) =
B8DATA(11l,I8YE) =
SBHDATA(12,1BY8)=
S88DATA(13,I8Y8)=
S6DATA(14,18Y8)=
S58DATA(1S5,I8Y8) =
BODATA(16,I8Y8) =
S88DATA(17,18Y8)=
S88DATA (10, IBYB) =
S8DATA(19,I8Y8)=
SS8DATA(20,I58Y8)=
S8DATA(21,18YB)=
SSDATA (22 ,I8YS)=
S8DATA(22,IBYB)=
BSDATA (24,18Y8)=
BHEDATA(25,18Y8)=
88DATx(26,I8Y8)=
S88DATA (27 ,18Y8)=
S88DATA (28, I8Y8)=
SEDATA(29,I8Y8)=
BEDATA (30,18Y8)=

RELIABILITY (1 TQ A)

TECHNOLOGY READINEBS (1 TO a)

PACING TECHNOLOGY PROBLEMB (1 TO 8)

HBAFETY INDEX (1 TO 8)

MAINTAINABILITY INDEX (1 TO 8)

COMMONALITY INDEX (1 TO 8)

MAINTENAKRCE TIME OVER REBUPPLY INTERVAL (HR)

UNUSED

LB/DAY 0 UBED TC BIZE BYS8TEM (02 GEN)

LB/DAY CO2 UBED TO BIZE BYSTEM (CO2REM,CO2RED)
LB/DAY H20 USED TO BIJY BYARTEM (WRS)

H2 UBED OVER RESUPPLY INTERVAL (LBM)-EDC,CO2REL

02 UBED OVER REBUPPLY INTERVAL (LBH)-EDC

H20 PRODUCED OVER REBUPPLY INTERVAL(LBM)~COZRED,CO2ZREM
C PRODUCED OVER RESUPPLY IMTERVAL(LBM)}~BOBCH,BAB+CH4 DIS
CH4 PRODUCED OVER RFSUPPLY INTERVAL(LBM)~SABATIER
CO02 NOT REACTED OVER REBUPPLY INTERVAL(LBM)-~SABATIER
8IZING FACTOR FOR WEIGHTS

BYZING FACTOR FOR VOLUMES

BIZING FACTOR FOR POWERS

E, PROCESS EFFICIENCY

BIZING FRCTOR= (DELTA SI2E/RE¥Y 8IZE} / ((DELTA LB/DAY)/(REF LB/DAY))
NOTE: CHARNGING REFERENCE B8IZE CHANGEA BIZING FACTOR

C2 GENERATION

21. S8TATIC FEED-WES&

IsY3=21

FNAME (I8YS)='8F-WEB'
S8SDATA{ 1,IBYB)= 1150.
S8DATA( 2,IBY3)= 1150.
BSDATA( 3,I8Y8)= 133.
SBDATA{ 4,ISYB)= 1l18.
ESDATA({ 5,I8Y8)= 1.6

BSDATA( 6,IBYB)=
SBDATA( 7,I8YB)=
BSDATA{ B,IBYB)=
BSDATA( 9,I8YS)=
BSDATA(10,I8YB)=

88DATA(11l,I8Y .

BEDATA(12,1IBY8)=

OGO

-
"
- .

AR O OO0

B8SDATA(13,IBYB)= 6.

S8DATR(14,I8X8

)= 6.

SBDATA(15,1I8Y8)= 4.

B88DATA(16,IBYS

)= 0.3

BBDATA(18,18Y8)= 11.04
SB8DATA (27 ,I8Y8)= 0.666
S88DATA(28,XI8Y8)= 0.685
B8DATA(29,I8Y3)= 0.952

88DRTA(30,1I8Y8

}J= 1.0

22, BOLID POLYMER~LIQUID FEED

I8Y8=22

FNAME {IBYB8)='80LID POL~L®*
SS8DATA( 1,I8YB)= 1330.
BEDATA( 2,I8Y8)= 1330,
S8SDATA( 3,I8YB)= 200.



E8DATA( 4,10Y8)= 108,
BSDATA( 5,IBYB)= 2.5%
B8DATA( 6,I0¥8)= 0.0
E8DATA( 7,IBYH)= 0.0
SSDATA{ 8,IRYB)= 0.0
SEBDATA( 9,I8Y8)= 0.0
S8DATA{10,I8Y8)= 4.0
G8DATA(11,IBY8)= 5.0
88DATA(12,18Y8)= 1.0
BODATA(13,T8Y8)= 6.0
SSDATA(14,I8YB)= 5.0
SBDATA(15,I8YB)= 4.0
SSDATA (16,18YS)= 0.5

S8DATA (18,I8Y8)= 11.04
GSDATA (27,IBY8)= 0.305
ESDATA (28, 18YS)= 0,246
88DATA{29,I8Y8)= 0.955
8SDATA(30,IBYS8)= 0.9

C
C 23, B80LID POLYMER-BTATIC FEED
c

18Y8=23
FNAME (I8Y6)='80LID POL~BF'
S8SDATA( 1,IBYE)= 1250.
S88DATA{ 2,I8YE)= 1250,
SGDATR( 3,IBYB)= 240.
SS8DATA( 4,IBYB)= 82.0
8BDATA( 5,IBY8)=
SSDATA( 6,I5YB)=
SS8DATA( 7,I8¥8)=
S8BDATA( 8,I8Y8)=
SBSDATA( 9,IBYB)=
SSDATA(10,I8Y8)=
SSDATA(1ll,IBYS)=
SSDATA (12,I8YH)=
BSDRTA(13,I8Y8) =
SSDATA(14,I8Y8)=
8BDATA (15, I8YH) =
8SDATA(16,I8YB)= 0.3
SSDATA(18,I8Y8)= 11.04
S8DATA (27,I5YS)= 0.454
S8SDATA(28,I8Y8)= 0.609
SSDATA(29,I5Y8)= 0.964
8SDATA(30,IBY8)= 0.9

e+ + e = 4 & 2
OO0 o000 OoOOCOoOOoOW

AN e OO O

c
C 24. 02 BTORAGE
c
1eY8=24
FNAME (T8Y8)='02 STORAGE?
SSDATA( 1,18Y8)= 0.0

SEDATA{ 2,I8YS)= 0.0
8SDATA( 3,I8YS8)= 0.0
S8DATA{ 4,IBYS)= C.0
BSDATA( 5,IB8Y8)= 0.0
S§SDATA( 6,I8Y8)= 0.0
SSDATA( 7,I8Y8)= 0.0
8SDATA( 8,18Y8)= 0.0
SEDATA( 9,I8Y8)= 0,0
S8DATA(10,I8YS8)= 0.0
S8SDATA(1l,ISY8)= 0.0



A - TR R T T e o e

9]

naoaaoan

GO

.
oo OO

OSDATA{12,I8Y8)=
8BDATA(13,18Y8) =
SBDATA(14,18Y8)=
BEDATA{1%,I8Y8)=
BSDATA(16,18Y8)=
BSDATA(18,XEYR)=
SSDATA(27,18Y8)=
BEDATA(28,18Y8)=
SSDATA(29,18Y8)=
SBDATA(30,18Y8)=

QHMMFEFPFOQSOOD
DS I
<o
-

OO0 O D

CO2 REMOVAL
1. ODQ

I8ys= 1
FNAME (IBYS)='EDC?
S8DATA( 1,18Y3)= &0.
g8DAYA( 2,I8Yd)= ao0.
B8SDATA( 3,I3Y8)x= 2360,
8BDATA( 4,1BY8)= 115.0
BESDATA( =,I8Y8)=
BBDATR{ 6,IBY¥8)=
SBDATA! 7,18Y8)=
SBDATA( 8,IBY8)=
BBDATA( 9,1l28Y8)=
SSDATA(10,1I8Y8)=
SEDATA(L1l,I8Y8) =
8BDATA(12,I8YB)=
8BDATA(13,18Y8)=
SODATA(14,I8Y3)=
ASDATA(15,I81B)=
SEDATA{1E,Y8Y3)=
BSDATA(19,I8Y8)= 13.2

0.0 = USE HTOICHIGMETRIC VALUE
SBDATA(21,I8Y8)= 0.0

0.0 = UBE STOICHIOMETRIC VALUE
88DATA{22,IBY8)= 0.0

0.0 = USE BTOICHKIOMETRIC VALUE
SSDATA(23,I8Y8)= 0.0
SEDATA(27,I8Y8)= 0.643
B8DATA{23,ISYS8)= G.518&
SSDATE(29,I8Y8)= 0.500
ESDATA(30,I8YB)= 1.0

-

[

.

. 2 & »

BN OOO LW
OO0 000D O0CO0OMDK
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2. SAWD

IsY8= 2
FNAME (I8Y8)='SAWD'
8SDATL( 1,16Y8)= 780.
SSDATA{ 2,I8Y8)= 780.
SBDATA( 3,I8Y8)= B86".
SBDATA( 4,18Y8)= 165.6
BSDATA( 5,I8YS8)= 13.3
SSDATA( 6,18Y8)= 3.8
SSDATA({ 7,I8YS)= 0.1
SEDATA{ 8,I8YB)= 0.0
8SDATA( 9,I5Y8)= 0.0
SSDATA(10,I5Y8)= 4.0
SSDATA(11,I8YE)= 4.0

(58.5)
(34C.)

(540.)



S8SDAYA (12, I8YS)=
B8DPATA(13,I68Y8)=
BSDATA(14,18Y8)=
BBDATA {15, I8YS)=
BBDATA(16,I5Y8)= 1.00

BUDATA(19,ISY3)= 13.2

HSSDATA(23,18Y8)= 5184.0
BEDATA({27,X8YB)= 0.667
HADATA(28,IB8YS)= 0.722
S88DATA(29,168Y8)= 0.718
SSDATA(30,I8Y8)= 1.0
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3. HYDROPFPHOBIC MOLE SIEVE

IsYys= 3

FNAME (IB8Y8)='HYDRO MOL sV!
BSDATA{ 1,1IB¥8):= 200.
88DATA( 2,IB¥8;= 200.
BBDATA( 3,18Y8)= 200.
B8DATA( 4,I8Y¥8)= 155.0

BSDATA( 5,I3Y8)= 9.0
BSDATA( 6,I3YB8)= 0,0
SBDATA( 7,I8Y8)= 0.0
BSDATA( 8,I6YS8)= 0.0
BEDATR( 9,18Y8)= 0.0
BE8DATA(10,IBY8)= 1.0
BSDATA(11,I8Y8)= 1,0
S98DATA (12,18Y8)= 2.0
8BDATA(13,I8YB)= 4.0
SSDATRA(14,I8Y8)= 4.0
BSDATA{15,I8YB8)= 4.0
B8DATA(16,18Y8)= 1.0
B8SDATA(19,IBYS)= 13.2
E8SDATR {23,1I8Y8)= 0.0
S8DATA(27,18YS8)= 0.710
SEDATA(28,I8Y8)= 1.0
S88DATA(29,I8Y8}= 0.600
SSDATA(30,I8YL)= 1.0
4. LIOH
ISYS= 4

FNAME (I5Y8)='LIOH!
SEDATA( 1,IsYs)= 1.
SBSDATA( 2,I8YS)= 1.
8SDATA( 3,IS8YS)= 210.
SSDATA( 4,IS¥S)= 1784.0
SSCATA( §,I8Y8)= 75.2
SEDATA( 6,ISYS)= 0.0
SSDATA{ 7,I8Y8)= 0.0
SSDATA( B,IBYS8)= 1744.4
SSDATA{ 9,I8Y8)= 6%.1
SSDATA(10,IS8Y8)= 8.0
GSDATA(11,18Y8)=
SSDATA(12,I8Y8)=
E8DATA (13,I8Y8)=
SSDATA(14,18Y8)=
SSDATA(15,I8Y8)=
SEDATA(16,18Y8)=
SSDATA(19,ISY8)=
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S88DATA(22,18YR)= 465.0
BBDATA(27,1I8¥8)= 1.0
88DATA(28,I8YB)= 1.V
BADATA(29,1BYB}= 1.0
88DATA(30,18Y¥8)= 1.0

c

C S. FOUR BED MOLE SIEVE

o
18¥8= S
¥NAMP (I8YS)='4 BED MOL 8YV'
SBEDATA{ 1,I85Y8)=
BSDATA( 2,I8Y8)=
SSDATA( 3,Y8Y8)=
BEDATA( 4,18Y8)=
S8SDATA( 5,I8Y8)=
SSDATA{ 6,IBY8)=
S8DATA( 7,1BY8)=
S8DATA( B,Y8Y8)=
88DATA{ 9,I8YB)=
SSDATR (10,I8Y8)=
BEDATA (11, I8YS)=
BBDATA(12,I8Y8):=
BBDATA (13, 38Y8) =
SBDATA(14,I8Y8)=
ES8DATA{15,I8Y8)=
SBDATA (16,18Y8)=
BBDATA (19,18Y3)=
88DATA(23,15Y8)=
S8EDATA (27,18Y8)=
BSDATH (28, I8YS) =
88DATA (29, IBYB} =
ESDATA(30,I8Y8) =

» s » & s & @
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6. BKYLAEB MOLF BIEVE

QoG

IBYB= 6
FNAME (I8YS)="SKLAB MOL SV!
BSDATA( 1,IBYB)=
BBDATA{ 2,I5YS)=
SSDATA( 3,IEY8)=
S8DATA( 4,78YS)=
88DATA{ 5,I8Y5)=
SBDATA( 6,I5Y8)=
88DATA{ 7,IBYS)=
SBDATA( 8,ISY8)=
SSDATA{ 2,I5Y8)=
S8DATA(10,I8YB)=
8B8DATA(11,I8Y8)=
8SDATA(12,I8%8)=
BE8DETA(13,I8Y8)=
BSDATA{14,I8Y8)=
S8S8DATA (15, I8Y8)=
88DATA{16,I8Y8)=
SSDATA(19,18Y8)=
SSDATA (23,I8¥8)=
S8DATA{27,I8YE)=
SBDATA (28, I5Y8)=
8BDATA (29 ,18Y8)=
S8DATA(30,I8Y8)=
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€02 PEDUCTION
11. BOBQCH

I9YS8=11
FHAME (IB8YB}='BOBCH"
S8BDATA( 1,I8YE8)= 140.
88DATA{ 2,I8YB)= 140.
BEDATA( 2,IEYS8)= 170.
BSDATA{ 4,18YHB)}= 446.0
BBDATA{ %,IBY8):= 25.5
GBDATA( 6,IBYS)}= 108.0
BSDATA( 7,I8Y8)= 4.71
SBDATA( 8,I8Y8)= 20.0
BBDATA( 9,I8Y8)= 12.0
SEDATA(10,I8YB)= 4.0
BBDATA(11,I8Yd)= 4.0
B8BDATA(12,X8Y8)= 4.0
SSDATA(13,IBYB)= 4.0
SSDATA (14,I8Y8)= 4.0
SSDATA(15,I8Y8)= 1.0
BSDATA({1S,IBYS}= 20.2
HSDATA(19,18Y8)= 13.2

C 0.0 = USE BTOICHIOMETRIC VALUE (116.1)
S8BDATA(2),I8Y8)= 0.0

C 0.0 = USE S8TOICHIOMETRIC VALUE (1024&.)
SSDATA(23,I8Y8)= 0.0

C 0.0 = UEE BTOICHIOMETRIC VALUE (333.2)
S8ADATA {24,I8YS8)= 0.0
BBDATA(26,I8Y8)= 0.0

BSDATA(27,I8Y8)= 1.0
SSDATA(28,I8Y8)= 1.0
88DATA (29, 8Y8)= 1.0
BSDATA (30,18YS)= 1.0

c
C J2. BRBATIER
c

I18YB=12
FNRAME {T8Y8)='8ABATIER'
SSEDATA( 1,I8YB)= 90.
SBDATA{ 2,I8Y8)= 90.
SSDATA( 3,I8Y8)= 97.5
S8DATA( 4,T3Y8)= 256,75
SSDATA( S,ISY8)= 13.27
BSDATR{ €,iB8¥8)= 64.0
SSDATA( 7,I8¥8)= 8.35%
88DATA( 8,18Y8)= 5.75
88DATA( 9,18Y3)= 2
SSDATA(10,ISY8)= 5
BSDATA(11,IB8Y8)= §
BBDATA(12,I8Y8)= 4
SS8DATA{13,I8Y8)= 4
SBDATA (14,I8Y8)= 4
SSDATA(15,ISY8)= 1.
BSDATA(16,IBYS)= 11.2
ESDATA (19,I8YS)= 13,2

C 0.0 = UBE STOICHIOMETRIC VALUE (158.4)
BEDATA (21,I8Y8)= 0.0

C 0.0 = UBE STOICHIOMETRIC VALUE (699.3)
ESDATA (23,I8Y8)= 0.0



an p = JE STCICHIOMETRIC VALUE (316.8)
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8BDATA(25,I8YB)= 0.0
BEDATA(26,I8Y8)= 3156.85
S8DATA (27,I8Y8)= 1.0

B8BDATA(28,I8YB)~ 1.0
BBDATA(29,IBY8)= 1.0
BEDATA(30,IBYB)= 1.0

13. BABATIER/CH4 DISEBACIATION
I8YB=13

FNAME (IBYB)='SABAT/CH4 DB’
SS8DATA( 1,I8Y8)= 0.0

S8DATA( 2,1I8¥8)=
S8DATA{ 3,1I8Y8)=
E8DATA( 4,18BY8)=
BE8DATA({ 5,IBY¥8)=
BBDATA( €,I8Y8)=
SSDATA( 7,IBY8)=
BBDATA( 8,IB8Y8)=
BSDATA( 9,I1I8¥8)=
8BDATA{10,I8Y8) =
BBDATA(11l,ISYB)=
SBDATA(12,1I8YB)=
BEDATR{(13,1I8Y¥8)=
BBDATA{14,1I8Y8):=:
SBDATA(1S5,I8Y8)=
BSDATA(16,1I8Y8)=
BBDATA(19,I8Y8):=
8SDATA{2]1l,18Y8)=
BSDATA(23,18Y8)=
8SDATA (24, I8Y3) =
SSDATA(2%,I8Y8)=
BSDATN(26,18Y8})=
S88DATA{27,13Y8)=
B88DATA(28,18Y8)=
BEDATA (29, I5Y8)=
BEBDATA(30,IB8Y3)=
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WATER RECLAMATION-PHLSE CHANGE
31. VCD

I8Y3=31

FNAME (J8Y8)='VCD®
8SDATA( 1,I8Y8)= 214.
S8DATA( 2,ISYS)= 214.
S88DATA( 3,I8Y8)=x 214,
SSDATA( 4,I8YB)= 327.0
B8DATA( S,IBY8)= 25.6
S8DATA( 6,I8Y8)= 71.3
S8DATA( 7,ISY8)= 1.3
SSDATA( 8,IS8¥8)= 111.6
SSDATA( 9,I5Y8)= 1.8
SSDATA (10,I8Y8)=
SSDATA (11, IBYB)=
BSDATA (12 ,18Y8)=
SSDATA (12,I8Y3)=
BSDATA(14,I5Y8)=
SSDATA(15,I8Y8)=

=N BN NN
-

OO0 D000



naon

c
C
C

c
c

2.

33.

34.

S83DATA(16,I8Y8)= 2C.0
88DATA (20,I8YR)= 26.1
B8DATA(27,18YB)= 1.0
A8DATA (28,I8Y8)= 1.0
B8DATA(29,I8Y8)= 1.0
88DATA(30,IAYB)= 0.96

TIMES

IBYB=32

FNAME (I8Y8)='TIMES!'

BBDATA(
B8DATA (
BSDATA (
88DATA{
EBDATRA(
BBDATA(
88DATA(
88DATA (
ESDATA {

88DATA(10,I8Y8)=
B8DATA{11l,ISY8)=
83DATA(12,1I8Y¥8)=
EBDATA(13,I8Y¥B)=
BSDATA (14,18Y8)=
B8DATA(15,18Y8)=
E8DATA (16, I8YRB)=
88DATA(20,18Y8)=
BEBDATA (27 ,1I8Y8)=
S8DATA{(28,IBY3)=
BBDATA(29,I8Y¥8)=
BBDATA(30,18Y¥8)=

1,I8Y8)= asl.
2,18Y8)= 351,
3,1I8Y8)= 351.
4,IBYB)= 359.0
5,IBYB)= 20.0
6,I8Y8)= 159.14
7,I8Y8)= 2.6
8,18YB)=
9,I8YB)=

OO » OCOCOO0OOOO0
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AIR EVAP

IBYg=33

FNAME (I8Y8)='AIR EVAP!

B8DATA (
B8DATA{
S88DATA (
B88DATA (
85DATA(
SSDATA{
BSDATA (
ESDATA({
S58DATA (

88DATA(10,18Y8)=
SEBDATA()1,I8Y8)=
S8DATA(12,I8¥8)=
SSDATA(13,I8Y8)=
SSDATA (14,I8YS)=
BSDATA(15,I8Y8)=
SSDATA(16,I8Y8)=
88DATA(20,I8Y8)=
SSDATA (27 ,I8Y8)=
S8DATA (28,I8Y8)=
SBDATA (29 ,15Y¥8)=
ESDATA(30,I8Y8)=

VPCAR

1,18Y8)= 2260,
2,I8Y8)= 2260.
3,I8Y8)= 2260,
4,I8Y8)= 221.0
5,I8Y8)= 15.0
6,IBY8)= 124.6
7,IBYB)= 2.2
8,I5Y8)= 16.6
9,I8Y8)= 0.28
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18¥E=34
FTHAME (18YB)=!VPCAR!
EBDATA( 1,I8Y8)= 0
S8DATA( 2,I8Y8)= 0
BSDATA{ 3,I8Y8)= 0
88DATA( 4,IBYB)= 0
SSDATA( S,I8YS8)= 0
S88DATA{ €,IBYS)= 0
88DATA( 7,18Y8)= 0
SS8DATA( 8,ISYB)= U
S8DATA({ 9,IEY8)= 0
SSDATA {10,I8Y8)= 0
BS8DATA (11,I8YB)= 0
0
0
0
Q
0
2
1
1
1
0

s &
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S8DATA(12,I8BY8)=
S8DATA(13,IBYB)=
88DATA(14,i8Y3)=
BESDATA(1S5,18Y8)=
B8DATA(16,I8Y8)=
B8DATA(20,IBYd)=
8BDATA (27 ,I8¥8)=
SEDATA(28,I8Y8)=
BODATA(29,I8Y¥8)=
BEDMIA {30, IBY8) =

Y

WATER RECLAMATION-~NO PHASE CHANGE

41. MUOLTIFILTRATION

noaon

IBY8=4¢1
FNAME (ISY8)='MULTIFILTRTN®
SEDATA{ 1,I8Ya8}= 23¢.
88DATA( 2,1BYB)= 30.0
B88SDATA{ 3,IBY8)= 30.
S88DATA{ 4,k 18YEB)= 98.7
B8DATA{ 5,1I8Y8)= 2.7
8SDATA( 6,1I8Y8)= 9.5
88DATA{ 7,I8YB)= 0.17
S88DATA( 8,1I8Y8)= 10.9
SSDATA( 9,I8Y8)= 0.23
SSDATA(10,1I8Y8)=
88DATA(11,I8Y8)=
S8DATA(12,L8¥8)=
S8DATA(13,1I8Y¥8)=
B8DATA(14,1I8YS8)=
BE8DATA(15,X8Y8)=
BSDATA(16,I8YR)=
B88DATA(20G,IBYS8)=
BS8DATAR{27,18Y8)=
SBDATA(28,18Y8)=
B8DATA(29,IBYB)=
S8SDATA(30,I8¢¥8}=

LI
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42, HYPERFILTRATION

QoOn

I8Y8=42
FNAME (ISY8)='HYPERFILTRTN®
SSDATA{ 1,ISYS)= 272.0
S8SDATA( 2,I8YS8)= 272.0
SSDATA( 3,I8Y8)= 0.0
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88DATA( 4,IZ¥C)=
SBDATA( 5,I8Y8)=
BADATA( 6,18Y8)=
SSDATA( 7,I8Y3)=
BBDATA( 8,ISYE)=
BSDATA( 9,IBY8)=
BO8DATA (10,I8Y8)=
S8DATA(1L,168Y8)=
S8DATA{12,18Y8)=
SH8DATA{13,18Y8)=
SUDATA{14,I8Y8)=
SSDATA {15, IBYE) =
BSDATA{16,I8Y8)=
BHDATA(20,I8Y8)=
BBDATA{27,I8Y8)=
BBDLTA(28,18Y8)=
BSDATA{29,IBYE)=
BEDATA{30,IBY8)=
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REVERSE O0OfSMOSIS

I8Y8=42

FNAME {I18YB)='REV OBKOBI3®
BSDATA{ 1,I8Y8)= 45.0
8BDATA( 2,I8Y8)= 45.0
S8DATA( 3,IBY8)= 0.0
88BDATA( 4,78Y8)= 125.0
S88DATA( 5,ISY8)= 30.8
SHDATA( 6,I8YB)= O
SSBDATA( 7,I8YB)= 0
S8DATA( a.IdYy8)= 0
SSDATA( 9,I8Y8)= 0
S88DATA(10,IBY8)= 0
3BDATA()1,IBY8)= ©
88DATA(12,IBY8)= 0
S8DATA(13,I8Y8)= 0
S8DATA(14,I8Y8)= 0
B8DATA (1.5,I8YB)= 0
S8SLATA(16,I8YB)= 0
SSDATA(20,I8YS)= 2
BSDATA(27,18Y8)= 1
S8SDATA({28,I8Y8)= 1
SSDATA(29,I8Y8)= 1
8SDATA (30,I8Y8)= ©

.02

VOoOOOMCOO0OO0OO0OO0CDO0ODODO

RETURN
END

SUBROUTINE AUXILS

REAL N,M

PARAMETER (NDSGN=56,NSSDAT=30,NE8YS=50,NSUBSYS=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARNMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN (NDSGN) ,08DATA (NSSDAT,NSYS),

SUBBYS (0:NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS, 3) , NUMBER, ARSAUX (NAAUX, 3) ,WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) , WRSAUXQ (NWNUM, 0 : NWAUX) ,

AUXILR (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 :NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR , NCOMPAR) ;



4 OWATER (NAAUX  NANUX) , PEWATER (NARUX) - LELOW (NCOMPAR, NCOMPAR)

CHARACTER*6 AJLUMP

WATER RECLAMATION S8YSBTEM COMPONENT DARTA
WRSAUX{1,0)=0.0
TANKAGE WEIGHT (LB/LB H20)
WRBAUX( 1,1)= 0.2832
TANKAGE VOLUME (FT3/LB H20)
WRBAUX( 1,2)= 0.0160
TAMKAGE POWER (WATTS/LB H20)
WRESAUX( 1,3)= 0.0

WREAUX (2,0)=0.0
PRIMAKY PUMP WEIGHT (LB}
WRSBAUX( 2,1)= 5.0
PRIMARY PUMP VOLUME (¥FT2)
WRBAUX{ 2,2)= 0.030
PRIMARY PUMP POWER (WATTS)
WRBAUX( 2,3)= 15.0

WRBAUX(2,0)=0.0
SECONDARY PUMP WEIGHT (LB)
WREBAUY( 3,1)= 3.0
SECONDARY PUMP VOLUMB (FT3)
WRBAUX{ 3,2)= 0.0368
SECONDARY PUMP POWER (WATTS)
WRSBAUX{ 3,3)= 28.0

WRBAUX{4,0)=0.0
RECIRCULATION PUMP WEIGHT (LB)
WRBAUX( 4,1)= 1.4
RECIRCULATION PUMP VOLUME (FT3)
WRBAUX( 4,2)= 0.036A
RECIRCULATION PUMP POWER (WATTS)
WRBAUX( 4,3)= 10.0

WRBAUX(5,0)=0,0

AIR-H20 BEPARATOR WEIGHT (LB)
WRSAUX( 5,1)= 17.3

AIR-H20 BEPARATOR VOLUME (FT3)
WRBAUX( 5,2)= 0.8542

AIR~H20 SEPARATOR POWER (WATTS)
WRSAUX( 5,3)= 47.0

WRBAUX(6,0)=0.0

BIOCIDE REBERVOIR WEIGHT (LB)
WRBAUX( ¢,1;= 5.0

BIOCIDE RESERVOIR VOLUME (FT23)
WRBAUX( 6,2)= 0.2471

BIOCIDE REBERVOIR POWER (WATTS)
WRBAUX{ 6,3)= 0.0

WRSAUX(7,0)=0.9
PRETREAT RESERVOIR WEIGHT (LB)
WRSAUX( 7,1)= 5.0
FRETREAT RESERVOIR VOLUME (FT3)
WRBAUX( 7,2)= 0.2471
PRE'TREAT RESERVOIR POWER (WATTS)
WRBAUX({ 7,3)= 0.0
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WROAUX(E,0)=0.0

SBFRING LOADED ACCUMULATOR WEIGKD (LD)
WRSAUX( 8,1)= 0.5

SPRING LOADED ACCUMULATOR VOLUME (FT3)
WRBAUX( 8.2)= 0.0250

SPRING LOADED ACCUMULATOR POWER (WATTS)
WRSAUX( 8,3)}= 0.0

WRARUX(9,0)=0.0
SHUT OFF VALVE WEIGHT (LB)
WRSAUX{ 9,1)= 1.42
SHUT OFF VALVE VOLUME (FT3)
WREBAUX{ 9,2)= 0.00796
BHUT OFF VALVE POWER (WATTS)
WRBAUX({ 9,3)= 0.0

WRBAUX(10,0)=0.0
BOLENOID VALVE WEIGHT (LB)
WARBRAUX(10,1)= 1.42
BOLENOID VALVE VOLUME (F73)
WRUAUK(16,2)= £,.C0796
BOLENCID VALVE POWER {WATTS)-ASSUMES 5% DUTY
WRBAUX(10,2)= 2.50

WRSAUX(11,0)=0.0
CHECK VALVE WEIGHT (lL.B)
WRBAUX(11,1)= 0.4
CKECK VALVE VOLUME (FT3)
WRBAUX(1i,2)= 0.00110
CHECK VALVE POWER (WATTS)
WRBAUX (11,3)= 0.0

WREAUX (12,0}=0.0
PREFILTER PACKAGE WEIGHT (LB)
WRBAUX(12,1)= 9.5
PREFILTER PACKAGE VOLUME (FT3)
WRSAUX(12,2)= G.1700
PREFILTER PACKAGE POWER (WATTH)
WRBAUX(12,3)= 0.0

WRBAUX(13,0)=0.0

CARBON & ION EXCHANGE WEIGHT (LB)
WRBAUX(13,1)= 10.0

CARBON & ION EXCHANGE VOLUME (FT3)
WRBAUX(13,2)= 0.2300

CARBON & ICN EXCHANGE POWER (WATTB)
WRBAUX(13,3)= 0.0

WREBAUX (14,0)=0.0

I2 DISPENSE/DETECT WEIGHT (LB)
WRBAUX(14,1)= 2.7

I2 DISPENSE/DETECT VOLUME {FT3)
WRBAUX(14,2)= 0.08

I2 DISPENBE/DETECT POWER (WATTS8)
WRSAUX(14,3)= 5.0

WRBAUX{15,0}=0.0
SAMPLE PORT WEIGHT (LEj

WRBAUX{13,1})= 0.1
SAMPLE PORT VOLUME (FT3)
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WRBAUX(1%,2)= 0.00401
BAMPLE PORT POWER (WATTB)
WRBAUX(135,3)= 0.0

WRBAUX(16,0}=0.0

LINE/DUCT WEIGHT (LB/FT) - RGBUMES .S5'D
WROAUX (16,1,= 0.42

LINE/DUCT VOLUME (FT3/FT)- ASGBUMES .5"D
WRBAUX(16,2)= 0.00249

LINE/DUCT POWER (WATTS/FT)-ASSBUMES .5'"D
WRSAUX(16,3)= 0.0

IWAT = NUMBER DENOTING TYPE OF WATER BEING RECOVERED
WRBAUXQ (IWAT, 0)= NUMBER OF RECYCLES H20/RESUPPLY INTERVAL
WRBAUXQ (IWAT, NUMBER OF WATER TANKS

[
i

WREBAUXQ (IWAT, 2)= NUMBER CF PRIMARY PUMPL

WRBAUXC (IWAT, 3)= NUMBER OF BECONDRRY PUMPZ

WRBAUXQ (IWAT, 4)= NUMBER CF RECIRCULATION PUMPB
WRBAUXQ (IWAT, 5)= NUMBER OF AIR-H20 BEFARATORS

WRBAUXQ (IWAT, &)= NUMBER OF BIOCIDE REBERVCIRS

WRBAUXQ (IWAT, 7)= NUMBER OF PRETREAT RESBERVOIRS
WRBAUXQ (IWAT, 8)= NUMBER OF BPRING LOADED ACCUMULATORS
WREBAUXQ (IWAT, 9)= NUMBER OF SHUT OFF VALVES

WRBAUXQ (IWAT,10)= NUMBER OF BOLENOID VALVES

WRBAUXQ (IWAT,11)= NUMBER OF CHECK VALVES

WRBAUXQ {IWAT,12)= MUMBER OF PREFILTER PACKAGES
WRBAUXQ{(IWAT,13)= NUMBER OF CARBON & ION EXCHANGERS
WRBAUXQ(IWAT,l4}=  MBER OF I2 DISBPENBERS/DETECTORS
WRBAUXQ (IW2T,15)= JMBER OF SAMPLE PORTB

WRBAUXQ (IWAT,18)= LENGTH OF LINE/DUCT (FT)

1. CONDENSBATE QUANTITIES OF AUXILIARY EQUIPMENT
IWAT=1

WRSAUXQ (IWAT, 0)= B89.
WRBAUXQ (IWAT, 1)= 2.
WRSAUXQ (IWAT, 2)= 2.
WRBAUZQ (IWAT, 3)= 2.
WRBAUX(Q (IWAT, 4)= 2.
WRBAUXQ (IWAT, 5)= 2.
WRSAUXQ (IWAT, 6)= 2.
WRSAUXQ (IWAT, 7)= 2.
WRSAUXQ (IWAT, 8)= 4.
WRSAUXQ (IWAT, 9)= 6.

WRSAUXQ (IWAT,10)= 30.
WRSAUXQ (IWAT,11)= 2.
WRSAUXQ (IWAT,12)= 2.
ASSUMED PART OF WATER REC SYSTEM
WRSAUXQ (IWAT,13)= 0.
WREAUXQ (IWAT, 14)= 2.
WRBAUXQ (IWAT,15)= 2,
WRSAUXQ (IWAT,16)= 56.

2. REDUCTION H20 QUANTITIES OF AUXILIARY EQUIPMENT
(TOTALS INCLUDED WITH RXIR REVITALIZATION SYSTEM)
IWAT=2
WRSAUXQ (IWAT,
WRSAUXQ (IWAT,
WRSAUXQ (IWAT,
WRSAUXQ (IWAT,
WRSAUXQ ( IWAT,

W o
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WR3RUAQ {IWAT,
WRIAUNQ (LYAT,
WRBAUXQ (IWAT,
WRSAUXQ (IWAT,
WRBAUXQ (IWAT,
WR3AUXQ (IWAT, 10
WRBAUXQ (IWAT,11)=
WRBAUXQ (IWAT,12)=
C ABBUMED PART OF WATER
WRBAUXQ (IWAT,13)=
WRBAUXQ (IWAT, 14)=
WRBADXQ (IWAT, 15)=
WRAAUKQ (IWAT,16)=

LB - ¢
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)
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BYSBTEM
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< 3. HYGIENE K20 QUANTITIES OF AUXILIARY EQUIPMENT

THAT=)
WRBAUXQ (IWAT,
WRBAUXQ (IWAT,
WREBAUXQ (IWAT,
WRBAUXQ (IWAT,
WREBAUXQ (IWAT,
WRGBAUXQ ( IWAT,
WRSAUXQ (IWAT,
WRBAUXQ (IWAT,
WRSBAUXQ (IWRT,
WRSAUXQ (IWAT,
WRABAUXQ (IWAT,10)=
WRSAUXQ (IWAT,1l)=
WRSAUXQ (IWAT,12)=
Q@ ASSUMED PART OF WATER
WRBAUXQ (IWAT,13)=
WRBAUXQ {IWAT,14)=
WRBAUXQ (IWAT, 15) =
WRSAUXQ (IWAT, 16) =

H I E I I T O L

VO~ elwh O
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c
€ 4. CLOTHES WASH H20
IWAT=4
WRSAUXQ (IWAT,
WRBAUXQ (IWAT,
WRBAUXQ (IWAT,
WRBAUXQ (IWAT,
WRSAUXQ ( IWAT,
WRBAUXQ (IWAT,
WRBAUXQ (IWAT,
WRSAUXQ (IWAT,
WRSAUYXQ (IWAT,
WRBAUXQ { IWAT,
WRBAUXQ (IWAT, 10
WRBAUXQ (1WAT,11)=
WRSBAUXQ (IWAT,12)=

C C BUMED PART OF WATER
WRSAUXQ (IWAT,13)=
WRBAUXQ (IWAT, 14)=
WRBAUXQ (IWAT, 15)=
WRBAUXQ (IWAT, 16)=

Lot s WN MO
Tl N gl gt gl Vgl pnll ot Warwh emal
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89.
2.
2.
2.
2.
5.
2.
2.
4.
26.
28.
S.
5.
REC BYSBTEM
.
2.
2.
l08.

QUANTITIES OF AUXILIARY EQUIPMENT

89.
Z.
1.
0.
1.
1.
1.
1'

REC BYSTEM
0.
1.
l.
24.

c S. URINE H2O0 QUANTITIES CF AUXILIARY EQUIFPMENT

IWAT=5
WRBAUXQ(IWAT, 0)=
WRBAUXQ(IWAT, 1)=

89'

r
LN
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.
2.
‘l
65'
2.
2.
‘.

WEEAUXQ (FWAT,
WROAUXQ) (IWAT,
WREBAUX(Q (IWAT,
WRBAUXQ (IWAT,
WREALXQ (IWAT,
WREAUXQ (IWAT,
WRBAUXQ (IWAT,
WROAUXQ (IWAT, 28,
WRBAUXQ (IWAT, L0)= 40.
WRBAUXQ {IWAT,11)= 6.
WRBAUNQ (IWAT,12)~ 2,
WRBAUXQ {IWAT,13 : 2
WRBAUXG (IWAT, 14)= 4.
WRSBAUXQ (IWAT, 15)= 4.
WRBAUXQ (IWAT,16)= 9a.
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6. DLSHWABH H20 QUANTITIES OF AUXILIARY EQUIPHMENT

IWAT=6

WRBAUXQ (IWAT, 0)= 89,
WRBAUXQ (IWAT, 1)= 2.
WRBAUXQ (IWAT, 2)= 1.
WROAUXQ (IWAT, 3)= 0.
WRBAUXQ (IWAT, 4)= 1.
WRBAUXQ (IWAT, S5)= 1.
WREAUXQ (IWAT, &)= 1.
WRBAUXQ (IWAY, 7)= 1.
WRBAUXQ (IWAT, 6)= 2.
WRBAUXQ (IWAT, 9)= 5.
WRBAUXQ (IWAT,10)= 7.
WRSAUXQ (IWAT,11)= 1.

WRBAUXQ (IWAT,12)= 1.
ASSUMED PART OF WATER REC BYSTEM
WRBAUXQ (IWAT,13)= 0.
WRSAUXQ (IWAT,14)= 1.
WRBAUXQ (IWAT,15)= 1,
WRBAUXQ (IWAT, 18)= 24.

AIR REVITALIZATION SYSTEM COMPONENT

WATER PUMP WEIGHT (LB)
ARSAUX( 1,1)= 3.0

WATER PUMP VOLUME (FT3)
ARSAUX( 1,2)= 0.04

WATER PUMP POWER (WATTS)
ARSAUX( 1,3)= 28.

HOT WATER H/X WEIGHT (LB)
ARBAUX({ 2,1)= 26.2

HOT WATER H/X VOLUME (FT3)
ARSAUX( 2,2)= 0.25

HOT WATER H/X POWER (WATTS)
ARBAUX( 2,3)= 0.0

PURIFICATION DEVICE WEIGHT (LB)
ARSAUX( 3,1)= 1.2

PURIFICATION DEVICE VOLUME (FT3)
ARSAUX( 3,2)= 0.10

PURIFICATION DEVICE POWER (WATTS)
ARBAUX( 3,3)= 0.0

02 COMPRESSOR WEIGHT (LB)
ARBAUX( 4,1)= 28.0

DATA
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o2

02

oz

02

02

H2

H2

n2

H2

H2

H2

COMPREBEOK VOLUMT (FT3)
ARBAUX( 4,2)= 0.P

COMPFREBSOR POWER (WATTB)~MAX DUTY CYCLE

ARBAUX( 4,3)= 302,

STORAGE TANK WEXIGHT (LB)

ARBAUX( 5,1)= 39.8

STORAGE TANX VOLUME (FT73)

ARBAUX( 5,2)= 1.4

BTORAGE TAN POWER (WATTS)

ARBAUX( 5,2)= 0.0
COMPRESBSOR WEIXGHT (LB)
ARBAUX( 6,1)= 28.0
COMPREESBOR VCOLUME (FT3)
ARBAUX( 6,2)= 0.8

COMPRESBSOR POWER (WATTB}-MAX DUTY CYCLE

ARBAUX( 6,3)= 302.

SETORAGE TANK WEIGHT (LB)

ARBAUX{ 7,1)= 124.

8 "ORAGE TANK VOLUME (FT3)}

ARBAUX( 7,2)= 5.5

BTORAGE TANK POWER (WATTS)

ARBAUX( 7,3)= 0.0

CH4/702 COMPREBBOR WEIGHT (LB)

ARSAUX( 8,1)= 0.0

CH4/C0O2 COMPRESSOR VOLUME (FTJ)

ARSBAUX( 8,2)= 0.0

CH4/C02 COMPREBBOR POWER (WATTB)~MAX DUTY

ARBAUX( 8,3)= 0.0

CH4,/C0N2 BTORAGE TANK WEIGHT (L.B)

ARSBAUX( 9,1)= 0.0

CH4/C02 STORAGEZ TANK VOLUME (FT73)

ARBAUX( $,2)= 0.0

CH4/C02 8TORAGE TANK POWER (WATTS)

ARAAUX( 9,3)= 0.0

CARBON STORAGE EQUIPMENT WEIGHT (LB)

ARBAUX(10,1)= 0.0

CARBON BTORAGE EQUIPMENT VOLUME (FT3)

ARBAUX(10,2)= 0.0

CARBON BTORAGD EQUIPMENT POWER (WATTS)

ARBAUX (10 ,3)= 0.0

IAIR = NUMRER DENOTING
ARSRUXQ(IAIR, 1)= NUMBER
ARSAUXQ(IAIR, 2)= NUMBER
ARSAUXQ(IAIR, 3)= NUMBER
ARSAUXQ (IAIR, 4)= NUMBER
ARBAUXQ(IAIR, 5)= NUMBER
ARSAUXQ (IAIR, 6)= NUMBER
ARSAUXQ (IAIR, 7)= NUMBER
ARBAUXQ(IAIR, 8)= NUMBER
ARSAUXQ(IAIR, 9)= NUMBER
ARSL“IQ(IAIR,10)= NUMBER

11. BOSBCH

IAIR=11

APBAUXQ(IAYR, 1)=2.
AESAUXQ (TALIR, 6)=2.
ARSAUXQ (IAIR, 7)=2.
ARSAUXQ (TAIR,10)=2.

TYPE OF

oF
oF
oF
OF
OF
oF
OF
oF
or
OF

WATER BEING PROCESSED

WATER PUMPS

HOT WATER HEAT EXCHANGERS
PURIFICATION DEVICES

02 COMPREBSORS

02 BTORAGE TANKS

H2 COMPRESSORS

H2 BTORAGE TANKS

CH4/CQi COMPRESSORS
CH4/C02 STORAGE TANKS
CARBON BTORAGE EQUIPMENTS



12. BABATIER
IAIR=12
ARBAUXQ(IAIR, l)=2.
ARSAUXQ (IAIR, A)=2.
ARSBAUXQ {IAIR, 9)=2.

13. BABATIER/CH4 DISSQCIATION
IAIR=13
ARBAUXQ (IAIR, 1)=2,.
ARBAUXQ(IAIR, 8)=2.
AROAUXQ (IAIR, 9)=2.
ARBAUXQ (TAIR,10)=2.

21, BTATIC FEED-WES
IAIR=21

ARSAUXQ (IAIR, 2)=2.
ARSAURQ(IAIR, 3)=2.
ARSAUXQ{IAIR, 4)=2.
ARBAUXQ (IAIR, 5)=2.
ARSAUXQ(IAIR, 6)=2.
ARGAUXQ(IAIR, 7)=2.

27 . BOLID POLYMER - LIQUID FEED
IAIR=22
ARSAUXQ (IAIK, 2)=2.
ARBAUXQ(IAIR, 3)=2.
ARSAUXQ (IAIR, 4)=2.
ARBAUXQ (IAIR, 5)=2.
ARSAUXQ(IAIR, 6)=2.
ARBAUXQ{IAIR, 7)=2.

23. SOLID POLYMER - STA.IC FEED
AIR=22

ARSBAUXQ(IAIR, 2°:2.
LRBAUXQ(IAIR, 3)x2.

ARBAUXQ (IAIR, 4)=2.

ARSBAUXQ (IAIR, 5)=2.

ARSBAUXQ (IAIR, 6)=2.

ARSRUXQ (IAIR, 7)=2.

RETURN

END

SUBROUTINE SBREGN (NWRITE)

REAL N,M

PARAMETER (NDBGN=56,NSBDAT=30,N8Y5=50,NSUBSBYS=35, NNUK=9, NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMHMON /GENRL/ DEBIGN {NDSBGN) ,SSDATA (NSSDAT,NSYS),

8UBSYS8 (0:NBUBSYH,NNUM, ,N,R,RE, M, ITYPE (NNUM,NITYP) , IWATER (NWNUM} ,
TOTALS (NSUBSYS, 3) , NUMBER, ARSAUX ( NAAUX, 3) , WRSAUX (NWAUX,0:3),
ARBAUXQ (30, NAAUK) , WRBAUX(Q (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 :NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAaUX, NCOMPAR) , KFLOW (NCOMPAR , NCOMPAR) ,
SWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#*6 ADUME
NREAD=S

5 WRITE (NWRITE,10)
10 FORMAT(////,T20,'ECLSS AVERAGE DESIGN LOADS')

* * ¥ F N



K=1
WRITE (NWRITE,100) K,DESIGH(K)
100 FORMAT(T2,I2,T5,'N, NUMBER OF CREW
* TS5% F8.2)
K=2
WRITE (NWRITE,110) K,DEBIGN({K)
110 FORMAT(T2,I2,TS,'R, REBUPPLY INTERVAL(DAYS)
» TSS,FB8.2)
K=3
WRITE (NWRITE,120) K,DEBIGN(K)
120 FORMAT(T2,12,T75,'M, MISSBICN DURATION(YEARS)
“« T55,¥F8.2)
K=4
WRITE(KWRITE,130) K,DEBIGN({K)
130 FORMAT(T2,I2,T5,'N2 CABIN PARTIAL PPRESBURE{PBIRA)
*» T55,FB.2)
K=5
WRITE (NWRITE,140) F,DESBIGN({K)
140 FORMAT{T2,I2,T5,'02 CABIN PARTIAL PRESEURE{PBIA)
* T55,F8.2)
K=6
WRITE (NWRITE, 150) K,DEBIGN(K)
150 FORMAT({T2,I2,T5,!'CABIN LEARAGE{LB/DAY)
* TS5 ,F8.2)
k=7
WRITE (NWRITE,160) K,DESIGN(K)
160 FORMAT(T2,¥2,75,'AIR LOCK GAB 1088 (LB/DAY)
% T55%,F8,.2)
K=8
WRITE (LWRITE,i70) K,DES8IGN(E)
17¢ FORMAT(T2,I2,T5, 'METRALDLIC 02 (LB/MAN~DAY)
# 758 FPR.2)
K=9
WRITE(NWRITE,180) K,DEBIGN({K)
189 FORMAT({T2,I2,TS, *METABOLIC CO2 (LB/MAN-DAY)
& TE55,F8.2)
K=10
WRITE(NWRITE,19C' K,DESIGN{K)

190 FORMAT(T2,1I2,T5,'RE, EVA MAN-HOURS/RESBUPPLY INTERVAL

* TS5%,F8.2)
K=11
WRITE (KWRITE,200) X,DESIGN(F)
200 FORMAT(T2,I2,TS,'EVR: 02 (LB/MAN-HOUR)
* T55,F8.2)
K=12
WRITE (NWRI''E,210) K,DESIGN(K)
210 FORMAT(T2,I2,T5,'EVA CO2{(LB/MAN-HOUR)
* T55,F8.2)
K=13
WRITE(NWRITE,220) K,DESIGN(K)
220 FORMAT(T2,I12,75,'EVA H20({LB/MAN-HOUR)
* T55,F8,2)
E=14
WRITE (NWRITE,230) K,DESIGN(K)
230 FORMAT(T2,I2,T5,'EVA WATER LOBT(LB/MAN-HOUR)
% TS55,F8.2)
K=15
WRITE(NWRITE,240) K,DESIGN(K)
24) FORMAT(T2,I2,TS, '"DRINKING WATER({(LB/MAN-DAY)
* T55,F8.2)



K=16
WRITE (NWRITE,250) K,DESIUN(K)
250 FORMAT(T2,I2,75%,'FOOD PREP H20 (LB/MAN -DLY)
* T55,¥8.2)
K=17
WRXTE (NWRITE,260) K,DEBIGM(K)
2606 FORMAT(T2,I2,T5,'H20 IN FOOD(LB/MAN-DAY)
* T55,78,2)
IF(NWRITE.EQ.6) CALL DSGNIN(*5)
275 WRITE (NWRITE,2)
2 FORMAT(4(/})
K=18
WRITE (HWRITE,270) X,DEBIGN(K)

270 FORMAT(T2,I2,T5, 'METABOLIC H20 PRODUCTION{LB/MAN-DRY)

*# TS§5,F8.2)
K=19
WRITE (NWRITE,280) K,DEBIGN(K)
280 FORMAT(T2,I2,TS5,'HYGIENE LATENT H20({LB/MAN-DAY)
% T5%,F8.2)
k=20
WRITE (NWRITE,290) K,DESIGN(K)
290 FORMAT(T2,12,T5,'FOOD PREP LATENT H20Q(LB/MAN-DAY)
% TS5E,FR.2)
K=21
WRITE(NWRITE,300) X,DEBIGN(K)
300 FORMAT(T2,I2,7T5,'EXPERIMENTS LATENT H20 (LB/MAN-DAY)
* T5%,F¥8.2)
K=22
WRITE(NWRITE,310) K,DEBIGN(K)
3l¢c FORMAT{(T2,I2,TS5,'LAUNDRY LATENT H20(LB/MAN-DAY)
* T55,FB.2)

T e 7} 7Y

BN i

WRITE (NWRITE,320) K,DESIGN({K)
320 FORMAT(Tz2,I2,TS,'DISHWASHER LATENT H20(LB/MAN~DAY)
* TS5 ,F8.2)
K=24
WRITE (NWRITE, 330) K,DESIGN(K)
330 FORMAT(T2,I2,T5,'SWEAT & RESPF ¥20(LB/MAN~DAY)
* T55,FB8.2)
K=25
WRITE({NWRITE,340) K,.)ES8IGN(K)
340 FORMAT(T2,I2,TS,'URINE H20({LB/MAN-DAY)
* T55,¥F8.2)
K=26
WRITE{NWRITE,350) K,DESBIGN(K)
350 FORMAT(T2,I2,TS,'URINAL FLUSH H20(LB/MAN-DAY)
* T5%,F8.2)
K=27
WRITE (NWRITE, 360) K,DESIGN(K)
360 FORMAT(T2,I2,TS,'FECAL H20(LB/MAN-DAY)
* T55,F8.2)
K=28
WRITE (NWRITE,370) K,DESIGN({K)
370 FORMAT(T2,I2,T5, 'HANDWASH H20 (L:/MAN~DAY)
% T55,F8.2)
K=29
WRITE (NWRITE,380) K,DEBIGN(K)
380 FORMAT(T2,I2,75,'SHOWER H20{LB/MAN-DAY)
* T5%,F8.2)
K=30
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WRITE (NWRITE,390) K,DESIGN(K)
390 FORMAT (T2,I2,75,'CLOTHES WASH H20(LB/MAN-DAY) '
“ T55,F8.2)
E=31
WRITE (NWRITE, 400} K,DESIGN(K)
400 FORMAT (T2,I12,TS5,'DISHWASHER H20 (LB/MAN-DAY) !
% T55,F8.2)
K=232
WRITE (NWRITE,410) K,DEBIGN(K)
410 FORMAT(T2,I2,T5,‘'EXPERIMENT H20(LB/MAN=DAY) '
% T55,F8.2)
k=313
WRITE (NWRITE,420) K,DESIGN(K)
420 FORMAT(T2,12,7TS, 'EXPERIMENT H20 LOST({LB/MAN-DAY) '
* T55,F8.2)
K=34
WRITE {NWRITE, 43¢0) K,DEBIGH(K)
430 FORMAT{(T2,I2,TS,'CLOTHING WEIGHT (LB/MAN-DAY) '
4 T55,¥8.2) *
IF(NWHITE.EQ.6! CALL DBGNIN{#275%}
445 WRITE{NWRITE,2Z)
=35
WRITE {NWRITE, 440) K,DEfIGN({K)
440 FORMAT(T2,I2,75,'CLOTHING VOLUME (FT3/MAN-DAY} '
* TE5,F8.2)
K=36
WRITE(NWRITE,450) F,DESIGM(X}
450 FORMAT(T2,X2,T5,'RESUPPLY CLOTHING WITH CLOTHES WABH(DAYS) '
* T55,F8.2)
K=38
WRITE (NWRITE ,470) K,DEBIGN(K)
47C FORWMAT{TZ,I2,T5,'RESVUPPLY DISHER ¥W/0 DISHWASH(LB/MAN-DAY) '
* T55,F8.2)
K=39
WRITE (NWRITE, 480) FK,DESIGN(K}
480 FORMAT(T2,I2,7T5, 'RESUPPLY DIGHES W/0 DISHWASH (LB/MAN-DAY) !
* T55,F8.2)
K=40
WRITE (NWRITE, 490) K,DEBIGN(K)
49C FORMAT(T2,I2,TS,'TRABH WaAIGHT (LB/MAN-DAY) '
* T55,F8.2)
=41
WRITE (NWRITE,500) K,DEBIGN(K)
500 FORMAT(T2,TI2,TS, '"TRASH VOLUME {FT3/MAN~DAY) '
¥ T55,F8.2)
K=42
WRITE (NWRITE,510) K,DEBIGN(XK)
%10 FORMAT{T2,12,T5, ! TRASE COMPACTION RATIC{(FRACTION OF ORIGINAL) '
* T55,F8.2)
K=413
WRITE (NWRITE,%20) K,DESIGN(K)
520 FORMAT(T2,I2,TS, 'TRASH COMPACTOR WEIGHT {LB) !
 T55,F8.2)
K=44
WRITE (NWRITE,530) K,DESIGN(K)
530 FORMAT(T2,1IZ,TS5,'TRASH COMPACTOR VOLUME!{FT3) '
* T55,F8.2)
E=45
WRITE (NWRITE,540) X,DESIGN(K)
540 FORMAT(T2,12,T5,'TRASH COMPACTUR POWER (WATTS) §



& T55,F3.2) :
K246
WRITE (NWRITE,550) K,DESIGN(K)
550 FORMAT({T2,I2,T5,'CLOTHES WASHER WEIGHT(LB) '
* T55,F8.2)
K=47
WRITE (NWRITE,560) K,DEBIGK(K)
560 FORMAT(T2,I2,T7S5,'CLOTHES WABHER VOLUME(FT3) !
* TS55,F8.2)
K=48 ’
WRITE (NWRITE,570) K,DEBIGN(K)
570 FORMAT{(T2,I2,TS,'CLOTHES WASHER POWER(WATTH) '
% T55,F8.2)
K=49
WRITE (NWRITE,S80) K,DEBIGN(X)
580 FORMAT(T2,I2,T5,'DISHWASHER WEIGHT(LB) '
% T5%,F8.2)
K=50
WRITE (NWRITE,590) K,DESIGN(K)
590 FORMAT(T2,I1I2,T5,'DISHWASHER VOLUME{FT23) t
% T55,F8.2)
K=51
WRITE(NWRITE, 600} K,DEBIGN(K)
600 FORMAT(T2,I12,TS,'DISHWAEHER POWER(WATTB) ',
* T55,F8.2)
K=52
WRITE(NWRITE,610) K,DESIGN(K)
610 FORMAT(T2,I2,TS,!'POWER PENALTY,LIGHT 8IDE(LB/WATT) '
% T5%,F8.2)
K=52
WRITE (NWRITE,S515) K,DESBIGN(K)
€18 FORMAT(T2,I2,T5,¢'DPOWER PENALTY,DARK AIDE(LB/WATT) ',
* T55,F8.2)
K=54
WRITE(NWRITE,620) K,DESBIGK(X)
620 FORMAT(T2,I2,T5,'AVG HEAT REJECTION PENALTY (LB/WATT) '
* T55,F8.2)
K=55
WRITE (NWRITE, 630) K,DES8IGN(K)
630 FORMAT({T2,I2,7T5,'TIME IN BUNLIGHT PER ORBIT(MIN) '
* PSS ,F8.2;
k=56
WRITE (NWRITE,t640) X,DEBIGN({X)
640 FORMAT(T2,IZ,T5,'TIME IN DAREKNESS PER ORBIT(MIN) !
* T55,F8.2)

] CALL DBGNIHN(*445)
I¥ (NWRITE.EQ.G) CALL DBGNIN(%445)
RETURN
END

c

SUBROUTINE DSGNIN (%}

REAL N,M

PARAMETER (NDSGN=56,NS8DIAT=30,N8Y8=50, NSUBSYS=35, NNUM=9, NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAP/ ADUMP

COMMON /GENRL/ DESIGN{NDSGN),8SDATA{NS8SDAT,NSYS),

%« BUBBYS {0:NSUBSYS,NNUM),N,R,RE,M, ITYPE (¥NUM, NITYP) , IWATER (NWNUM) ,
* TOTALS (NSUBSYS,3) ,NUMBER, ARSAUX (NAAUX, 3} ,WRBAUX (NWAUX,0:3),

(~ * ARSAUXQ(30,NAAUX) ,WRSAUXQ (NWNUM, 0 : NWAUX) ,
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AUXILA (NNUM,NAAUX,0:3) ,AUXILW(NNUM,O0: NWAUX,0:3),
GROUP,IUNIT,JFLOW{NAAUX, NCOMPAR) , KFLOW (NCOMPAR ,NCOMPAR) ,
BWATER {NAAUX,NAAUX) , PBWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#*& ADUMP
LOGICAL FLAG
FLAG=.FALBE.
PRINT#, 'ENTER ID#,B8PACE,NEW VALUE <RET> FOR EACH CHANGE'
PRINT#,'ENTER 0,8PACE,U0 <RET> TO QUIT EDITING!'
READ(5,%,ERR=8) NUM,VALUE
IF (NUM.EQ.0) GOTO 99
IF (NUM.LT.l1l.0R.NUM.GT.NDBGN) GOTO 10
DESIGN(NUM)=VALUE
FLAG=.TRUE.
GOTGC 10
IF (FLA3) RETURN 1
RETURN
END

SUBROQUTINE HS8DTIN{*,I8¥B)
REAL N, M
PARAMETER (NDBGN=56,N8SDAT=30,N8YB8=50,N8UB8YS8=35,NNUM=9, NWNUM=6)
PARAMETER (NARUX=10Q,NWAUX=16,NITYP=4)
PARAMETER (NCOMPAR=20}
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DEBIGN (NDBGN) ,S8DATA(NSBDAT,N3YS),
BUBBYS (0:NSBUBBYB,NNUM) ,N,R,RE,M, ITYPE (NNUM, NXTYP) , IWATER (NWNUM) ,
TOTALS (NBUBBYS,3) ,NUMBER, ARSAUX (NAAUX, 3) ,WREAUX (NWAUX,0:3) ,
ARSAUXQ (30, NAAUX) , WRBAUXQ (NWNUM, 0 s NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) ,AUXYLW{NNUM,O0:NWAUX,0:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW {NCOMPAR, NCOMPAR) ,
BWATER (NARUX, NAARUX) , PBEWATER (NAAUX)} , LFLOW {(NCOMPAR , NCOMPAR)
CHARMQTER®E LDUMD
LOGICAL FLAG
FLAG=.FALBE.
PRINT#*,'ENTER ID#,8PACE,NEW VALUE <RET> FCR EACH CHANGE'
PRINT*,'ENTER 0,8PRCE,0 <RET»> TO QUIT EDITING!
READ(5,% ,ERR=5) NUM,VALUE
IF¥ (NUM.EQ.O0) GOTC 99
IF (NUM.LT.2.OR.NUM.GT.NS8BDAT)} GOTO 10
BSDATA(NUM,ISYS)=VALUE
FLAG=.TRUE.
GOTO 19
I¥ (FLAG} RETURN 1
RETURN
END

SUBROUVINE SBRSSDAT (NWRITE)

REAL N, M

PARAMETER (NDS8GN=56,NSSDAT=20,N3YS=50,NSUBSYB=35,NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN({KDBGN) ,S88DATA(NSSDAT,NSYS),

SUBSYS8 (0:NSUBBYS,NNUM) ,N,R,RE,M,ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS,3) ,NUMBER ,ARSAUX (NAAUX, 3, ,WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) , WRSAUXQ (NWNUM, (0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM,0:NWAUX,0:3),

GROUP, IUNXIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NAAUX,NAAUX) , PSWATER (NAAUX) ,LFLOW (NCOMPAR , NCOMPAR)
COMMON /FILE/ FNAME (NBYS)



CHARACTER#®12 FNAME,FILNAM (NNUM)
CHARACTER#%S ADUMP
LOGICAL FLAG(NSYS)
DO 3 I=1,S50
3 FLAG(I)=.FALSE.
DO 500 I=1,NUMBER
IBYS=ITYPE(I,1)
IF (FLAG(IBYS)) GOTO 500
FLAG(ISBYS)=.,TRUE.
FILNAM(I)=FNAME{IBYS)
NREAD=5
S WRITE{NWRITE,10) FILNAM(I)
10 FORMAT(////,T20,'SUBSYSTEM DATA ~ !',Al2)
K=1
WRITE (NWRITE,20) K,SB8DATA(K,IBYS)
20 FORMAT(T2,I2,T6,'POWER REQUIRED,DAYLIGHT SIDE(WATTS):',T44,F8.2)
K=2
WRITE (NWRITE,30) K,S8DATA(K,IBYS)
30 FORMAT(T2,I2,T6,'POWER REQUIRED,DARK BIDE (WATTB): ', T44,F8.2)
K=3
WRITE (NWRITE, 40) K,SSDATA(K,IBYS)
40 FORMAT(T2,I12,T6,'HEAT REJECTION{WATTS): ',T44,F8.2)
E=4
WRITE (NWRITE,50) K,8S8DATA(K,I8YS)
50 FORMAT(T2,X2,T6,'INITIAL FLIGHT UNIT(LB): ', T44,F8.2)
K=5§
WRITE (NWRITE,60) K,SSDATA(X,ISYS8)
60 FORMAT({T2,I2,T6,'INITIAL FLIGHT UNIT{FT3): ',T44,¥8.2)
R=6
WRITE (NWRITE,70) K,SS8DATA(K,ISYS8)
70 FORMAT{T2,I2,T6,'SPARES OVER RESUFPLY INTERVAL(LB): ',T44,F8.2)
R=7
WRITE (NWRITE,80) K,SS8DATA(K,IBYS)
80 FORMAT(T2,I2,T6,°'SPARES OVER RESUPPLY INTERVAL(FT3)}: ',Td44,F8.2)
K=8
WRITE (NWRITE,90) K,SBDATA(K,I8YS)
90 FORMAT(T2,I2,T6,'CONSUMMABLES OVER RESUPPLY INT(LB): ',T44,F8.2)
K=9
WRITE (NWRITE,100) K,SSDATA(K,IBYB)
100 FORMAT(T2,12,T6,'CONSUMMABLES OVER RESUPPLY INT(FT3):',T44,F8.2)

K=1l0
WRITE (NWRITE, 110) K,S83DATA(K,18Y8)

110 FORMAT(T2,I2,T6,'RELIABILITY (1 TO 8): ', T44,FB.2)
K=11
WRITE (NWRITE, 120) K,SSDATA(K,IS8Ys)

120 FORMAT(T2,I2,T6,'TECHNOLOGY READINESS (1 TO 8): ', T44,F8.2)
K=12

WRITE (NWRITE,130) K,SS8DATA(K,IBYS)
130 FORMAT(T2,I2,T6,'PACING TECHNOLOGY PROBLEMS (1 TO 8):',T44,F8.2)

K=13
WPRITE (NWRITE, 140) K,SSDATA(K,I:xYS)

140 FORMAT(T2,Iz,T6,'SAFETY INDEX (1 TO 8): ', T44,F8.2)
K=14
WRITE (NWRITE,150) K,SSDATR{K,I8Y8)

150 FORMAT(T2,12,T6, '"MAINTAINAAILITY INDEX (1 TO 8): ',T44,F8.2)
K=15%
WRITE (NWRITE,160) K,S8S8DATA{K,IBY8)

160 FORMAT(T2,12,T6,''COMMONALITY INDEX (1 TO a): v,T44,F8.2)
K=16

WRITE (NWRITE,170) K,SHDATA(K,IEB.8)
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TORMAT(T2,I2,T6,'MAINTENANCE OVER RESUPPLY INT(HR):
IFP (I8YS.GE.21.AND.IB(B.LE.30) THEN

X=18

WRITE (NWRITE,190) K,8BDATA(K,IBYS)

FORMAT(T2,I2,T6,'LB/DAY Q02 USED TO BIZE BYSTEM:
ENDIF
IF (ISYB.GE.1.AND.ISYS8.LE.20) THEN

K=19

WRITE (NWRITE,200) FK,BBDATA(K,IRYS)

FORMAT (T2,I2,76,'LB/DAY €02 USED TO BIZE BYSTEM:
ENDIF
IF (ISBYS.GE,31) THEN

K=20

WRITE(NWRITE,210) K,S88DATA(K,IBSYS)

FORMAT(T2 ,X2,T6,'LB/DAY H20 UBED TO BIZE BYSBTEM!
ENDIF
IF{NWRITE.EQ.6) CALI BSDTIN(#*5,I8Y8)
IF (IBYS.EQ.1l) THEN

K=21

WRITE (NWRITE,220) K,BSDATA(K,IZY8)

,T44,F8.2)

', T44,FR.2)

', T44,F8.2)

', T44,F8.2)

FORMAT (T2,XI2,T6,'H2 USED OVER RESBUPPLY INTERVAL(LBM):
K=22
WRITE (NWRITE,230) K,86DATA(K,I8Y8)
FORMAT (T2,I2,T6,'02 USED OVER RESUPPLY INTERVAL(LBM):
ENDIFR
IF (ISYS.GE.11.AND.ISYSB8.LE.13) THEN
E=21
WRITE (NWRITE,220) K,SBDATA(X,IBYSE)
ENDIF
P (ISYSB.GE.l.AND.ISBYS.LE.20) THEN
E=23
WRITE (NWRITE,240) K,S8BDATA(K,IBYS8)
FORMAT(T2,12,7T6,"'H20 PRODUCED OVER RESUPPLY INT(LBM):'
ENDIF
IF (IBYS.EQ.11.0R.IBY8.EQ.13) THEN
K=24
WRITE{NWRITE,250} K,SB8DATA(K,IBYS)
FORMAT (T2,I2,T6,'C PRODUCED OVER REBUPPLY INT(LEM):
ENDIF
IF (ISYB.EQ.l12) THEN
K=25
WRITE (NWRITE,260) K,BBDATA({K,1B8YS)
FORMAT(T2,IZ,T6,'CH4 PRODUCED OVER RESUPPLY INT(LBM):'
K=26
WRITE (NWRITE,270) R,88DATA(X,IBYE)
FORMAT(T2,I2,T6,'C0O02 NOT REACTED “**ER RESUPBLY INT (LB}
ENDIF
K=27

WRITE (NWRITE,280) K,B88DATA(K,IBYB)
FORMAT(T2,I2,T6,'SIZING FACTOR FOR WEIGHTS
X=28

WRITE (NWRITE,290) K,S88DATA(K,I8YS)
FORMAT(T2,I2,T6,'8IZING FACTOR FOR VOLUMES
K=29

WRITE (NWRITE,300) K,SSDATA(K,IBYS)

FORMAT(T2,12,T6, ' 'SIZING FACTOR FOR POWER/HEAT REJECT

K=30

WRITE (NWRITE,310) K,SSDATA(K,IB8YS)
FORMAT(T2,I2,T6,'E,PROCESS EFFICIENCY:
IF (HWRITE.EQ.6) CALL S88DTIN(#*215,ISY¥8)

',T44,F8.2)

T44,F8.2)

;T44,F8.2)

+T44,F8.2)

+T44,78.2)

,T44,F8.2)

1,744 ,F8,2}

',T44,F8.2)

', T44,F8.2)

v,T44,F8B.2)
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CONTINUE
RETURN
END

BUBROUTINE SBRAUXIL(NWRITE)

REAL N,M

FPARAMETER (NDBGN=56,NSS8DAT=30,N8YS8=50,NSUBS8YS=35, NNUM=9 , NWNUM=6)

PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ RDUMP

COMMON /GENRL/ DESIGN(NDSGN),H8DATA(NBSDAT,NS8YS),
SUBSBYS (0:NSBUESYS,NKRUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NBUBSYS, 3) ,NUMBER, ARSBAUX (NAAUX,2) ,WR™~ "X (NWAUX,0:3),
ARBAUXQ (30, NAAUX) , WRBAUXQ (NWNUM, ¢ : NWAUX) ,
AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM, 0 :NWAUX,0:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLLOW (NCOMPAR, NCOMPAR) ,
SWATER (HAAUX, NARUX) , PBWATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)

DIMENSION AUXATOT (NNUM, 3} ,ARUXWTOT (NNUM, 3)

COMMON /FILE/ FNAME (NSYS)

CHARACTER#*12 FNAME,FILNAM (NNUM)

CHARACTER#22 NAMERA (NAAUX) ,NAMEW (0:MNWAUX)

CHARACTER#61 WATTIT

CHARACTERAS ADUMP

CHARACTER#3 AVAL

DATA NAMEA/ ‘'WATER PUMP','HOT WATER H/X', *PURIFICATION DEVICE',
'02 COMPRESSOR','02 BTORAGE TANK', 'H2 COMPRESBOR!,
'"H2 BTORAGE TANK','CH4/C02 COMPRESBOR','CH4/CO2 STORAGE TANK',
'CARBON STORAGE EQUIP'/

DATA NAMEW/ 'NO.RECYCLES/REBUP INT!,'TANKAGE(PER LB H20)',
*PRIMARY PUMP', 'SECONDARY PUMP!,'RECIRCULATION PUMP',
'ATR-H20 BEPARATOR', 'BIOCIDE REBERVOIR','PRETREAT RESERVOIR!,
*8PRING LOAD ACUMULATR','SHUT OFF VALVE!','SBOLENOID VALVE/,
'CHECK VALVE', 'PREFILTER PACKAGE','CRRBON & ION EXCHANGE',
*I2 DISPENSER/DETECTOR','SAMPLE PORT!','LINE/DUCT (PER FOOT)'/

DO S0 I=1,NUMBER

ISYS=ITYPE(I,1l)

FILNAM (I)=FNAME (IS8YS)

IF {(1I8YS.LE.30) AVAL='ARS?'

IF¥ (I8YS.GE.31) AVAL='WRS?

WATLIT=*

ICHT=1

IF (IWATER(1l).EQ.IX) THEN
WATTIT(ICNT: TCHNT+12)= ' CONDENSATE !
ICNT=INCT+13

ENDIF

IF (IWATER(2).EQ.I) THEN
WATTIT(ICNT:ICNT+14)=' REDUCTIOM H20 !
ICNT=ICHT+15%

ENDIF

IF (IWATER(3).EQ.I) THEN
WATTIT{(ICNT: ICNT+8}=' HYGIENE !
ICNT=ICNT+9

ENDIP

IF {IWATER{4).EQ.I) THEN
WATTIT(ICNT:ICNT+8)=' CLOTHES !
ICNT=ICNT+9

ENDIF

IF (IWATER(S).EQ.I) THEN

WATTIT (ICNT:ICNT+6)=* URINE '°
ICNY=TCNT+7
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TP (IWATHX(6).¥Q.I) THEN

WATTIT (ICNTtICNT+68)=" DIBHWABH'
ENDIF

WRITE (NWRITF,10) AVAL,FILNAM(I)

FORMAT (8 (/) ,T17,A3,' AUXILIARY EQUIPMENT DATA ~ °',Al2)
IF (ISYS8.GE.31) WRITE(NWRITE,23) WATTIT

FORMAT(1X,'H20 RECOVERED: ',Aé&1)
WRITE (NWRITE, 20)
FORMAT{T6, 'ITEM',T2¢, '"QUAN. WEIGHT EACH{(LB) VOLUME EACH(FT3) ',

' POWER EACH(WATT) ')
DO 2% K=1,2

AUXATOY (I, K)=0.
25 AUXWTOT(I,K)=0.

R B O B A

T¥ (IBYS8.LE.30) THEN
DO 40 J=1,NAAUX
WRITE (NWRITE,30) J,NAMEA(J)}, (AUXYLA(Y,J,K),K=0,3)
FORMAYT (1iX,I2,*.',n22,T725,F6.2,T35,F8.3,T50,F9.4,T68,F7.2)
Do 315 K=1,3
AUXATOT(I,K)=AUXATOT(I,K)+AUXILA(I,J,K)*AUXILA(I.J,0)
CONTINUE
ELBE
DO 60 J=0,NWAUX
I¥ (J.EQ.0) THEN
WRITE{NWRITE,Sl) J,NAMEW(J),AUXILW({(I,J,0)
FORMAT(1X,X2,'.',A22,T27,P5.2)
ELBE
WRITE (NWRITE,30) J,NAMEW{J)}, (AUXILW(I,J,K),K=0,3)
ENDIF¥
DO 55 K=1,3
IF (J.GT.1)AVUXWITOT (I, K)=AUXATOT(I,X)+AUXILW(I,J,K)*AUXILW(I,J,0)
CONTINUE
ENDIF
IF {(ISYS.I1.£.30) THEN
WRITE (NWRITE,70) (AUXATOT(I,K),K=1,3)
FORMAT(TS,'TOTALS*,T35,F8.3,7%0,F9.4,T68,F7.2)
ELSE
WRITE (NWRITE,75) (AUXWTOT(I,K),K=1,3)
FORMAT (T5, "10TALS (EXCL. TANKAGE)',T35,F8.3,T50,F9.4,768,F7.2}
ENDIFP
IF (NWRITE.EQ.6) CALL AUXILIN(ISYS,I,*S5)
CONTINUE
RETURN
END

SUBROUTINE AUXILIN(ISYS,I,%)

REAL N,M

PARAMETER (NTBS8GN=56,NSS8DAT=30,NSYS=50,NSUB8Y58=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ RADUMP

COMMON /GENRL/ DESIGN (NDBGN),S8SDATA (NSSDAT,NSYS),

BUBSYS (0:NSUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , INATER (NWNUM) ,
TOTALS (SUBSYS,3) , NUMBER, ARBAUX (NAAUX, 3) , WRSAUX (NWAUX,0:3),
ARSAUXQ (30, NAAUX) ,WRBAUXQ {NWNUM, 0 : NWAUX) ,

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM,0: NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX,NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NAAUX,NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
CHARACTER#*6 ADUMP

LOGICAL FLAG
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FLAZ=.FALOE.
PRINT 6
6 FORMAT (1X, 'ENTER ID#,QUANTITY,WEIGHT,VOLUME, POWSR <RET> FOR EACH!',
# 1 CHANGE(-l1, TO KEEP VALUE) '}
PRINT#*,'ERTER -1 0 0 0 0 <RET> TQ QUIT EDITING'
10 READ(S,%,ERR=10) NUM,Q,W,V,P
IF (NUM.EQ.-1) GOTO 99
IF (I9YB.LE.J0) THEN
IP (NUM.LT.1.O0R.NUM.GT.NAAUX) GOTO 10
17 {Q.GE.0.) AUXILA(I,NUM,0)=Q
IP (W.GE.0.) AUXILA(X,NUM,1)=W
IF (V.GE.0.) AUXILA(I,NUM,2)=V
IF (P.GE.0.) AUXILA(I,NUM,3)=P
FLAG=.TRUE.
30TO 10
ELSE
IF (NUM.LT.0.OR.NUM.GT.NWAUX) GOTO 10
IF (Q.GE.0,) AUXILW(I,NUM,0)=Q
IF (W.GE.0.) AUXILW({I,NUM,1)=W
IF (V.GE.0.) AUXILW(Y,NUM,2)=V
IF (P.GE.0.) AUXILW/(I,NUM,3)sP
FLAG=.TRUE.
GOTO 10
ENDIF
99 IP (FLAG) RETURN 1
RETURN
END

SUBROUTINE AUXLSTRT
REAL N, M

PARAMETER (NDBGN=§6,NSSDAT=30,NBYS=50,NSUBBYS8=35, NNUM=9 , NWNUM=6)
PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGN (NDBGN) ,B88DATA (NBSDAT,NSYS),

BUBSYS (0:NSUBBYS, NNUM) ,N,R,RE, M, ITYPE (NNUM, NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS, 3} , NUMBER, ARBAUX (NAAUX,3) , WRBAUX (NWAUX,0:3),
ARSBAUXQ (30, NAAUX) , WRBAUXQ (NWNUM, 0 : NWAUX) ,

AUXILA (NNUM, NAAUX,0:3) , AUXILW(NNUM,0:NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX, HCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,

SWATER (NAAUX, NAAUX) , PEWATER {NAARUX) , LFLOW (NCOMPAR , NCOMPAR)
CHARACTER*6 ADUMP

¥ R Rk B R

AUXILA(1-3,J,K} = AUXILIARY DATA FOR ATR REVITALIZATION SUBSYSTEM CHOSEN
AUXILA(I, ),K)
AUXILA(X, 2,K)
AUXILA(I, 3,K)
AUXILA(X, 4,K)
AUXILA(L, 5,F)
AUXILA(I, 6,K)
AUXILA(I, 7,K)
AUXILA(I, 8,K}
AUXILA(I, 9,K)
AUXILA(I,10,K)

WATER PUMP

HOT WATER HEAT EXCHANGER
PURIFICATION DEVICE

02 COMPREBSBOR

02 BTORAGE TANK

H2 COMPRESBBOR

H2 BTORRGE TANK

CH4/C02 COMPRES20OR
CH4/Cr3 BTORAGE TANK
CARBC.: 3TORRGE EQUIPMENT

it uunnnu

AUXILA(I,J, O}
AUXILA(I,J, 1)
AUXILA(I,J, 2)
AUXILA(I,J, 3)

QUANTITY
WEIGHT EACH (LB)

VOLUME EACH (FT3)
POWER EACH (WATTS)



ognooaoocooooooooaoaoo0o0000QON0O0Con

AUXILW(1~9

AUXILW(I,
AUXILW(I,
AUXILW (I,
AUXILW(X,
AUXILW(I,
AUXILW(I,
AUXILW (I,
AUXILW(I,
AUXILW(I,
AUXILW(I,
AUXILW(X,1
AUXILW(I,1

AUXILW(I,12,K)

AUXILW(I,1
AUXILW(I,)
AUXILW(I,1
AUXILM(I,1

AUXILR (T,
AUXILW(I,J
AUXILW(X,J
AUXILW(I,J

833

I=
K
g=

.I‘Jlx)'

f

0'0)
l,K)
2,X)
3,r)
4,K)
5,Ky
6,K)
7.K)
8,Kx)
9,K)
0,K)
1'K>

3,K)
4,K)
S,K)
6,K)

gnunuipgnnnuygngeun

¢ Q)
s 1)
¢ 2)
e )

g nl

1, NUMBER
0,3
1, NRAUX

AUXILIARY DATA FOR EACH WATER RECLAMATION SUBBYSTEM CHOSI

NUMBER OF RECYCLES H20/RESBUPPLY INTERVAL
WATER TANKS: WEIGHTB,VOLUMES, POWER PER LB H20 STORED
PRIMARY PUMP

BECONDARY PUMP

RECIRCULATION PUMP

AIR~H20 BEPARATOR

BIGCIDE REBERVOIR

PRETREAT RESERVOIR

SPRING LOADED ACCUMULATOR

BHUT OFF VALVE

SOLENOID VALVE

CHECK VALVE

PREFILTER PACKAGE

CARDON & JON EXCHANGE

I2 DIBPENSER/DETECTOR

SBAMPLE PORT

LINE/DUCT: WEIGHTP,VOLUMES,POWER PER FOOT OF LENGTH

QUANTITY

WEIGHT EACH (LB)

VOLUME EACE (FT3)
POWER EACH (WATTS)

2 AUXILA(I,J,K)=0.

DO 3 J=

Q,NWAUX

3 AUXILW(I,J,K)=0.

4 CONTINU
5 CONTINU

E
B

DO 100 I=1l,NUMBER

ISYB=IT

YPE(I,1)

IF (IBYB.LE.30) THEN
DO 20 J=1,NAAUX

bo 10

K=0,3

IF (K.EQ.0) THEN
AUXILA(I,.J,K)=ARSAUXQ(I8Y8,J)

AUXILA(I,J,K)=ARBAUX (T, X}

ELSE
ENDIF
1o CONTINUE
20 CONTINUE

IF (ADUMP.EQ.'DUMPED!) THEN
AUXILA(I,$,0)=0.
AUXILA{I,7,0})=0.
AUXILA(I,8,0)=0.
AUXILA(T,9,0)=0.

ENDIF
ELBE
ICNT=

o

LL=I-~{NUMBER-IUNIT)
25 DO 60 JJ=1,GROUP

Loo

P=0

DO 50 II=1,NWHNUM



IF (IWATSR(II).NZ.JJ) GOTO 50
IP (JFLOW(JJ,LL).NE.0) THEN
26 ICNT=ICNT+1
DO 40 J=0,NWAUX
DO 30 K=0,3
I¥ (K.EQ.0) THEN
IF (J.EQ.S5) THEN
AUXILW(I,J,K)=AUXILW(I,J,K)+WRBAUXQ(II,J)
ELBE
AUXILW(I,J,K)=AMAXL (AUXILW(I,J,K),WRSAUXQ(II,J))
ENDIF
ELSR
AUXILW(I,J,K)=WRSAUX(J,K)
ENDIF
10 CONTINUE
40 CONTINUE
ENDIF
LOOP=1
50 CONTINUE
IF{JFLOW(JJ,LL) .NE.O.AND,LOOP.NE.1) THEN
DO 61 MM=1,GROUP
DO 62 NN=1,NWNUM
IF (IWATER(NN}.NE.MM) GOTO €2
DO 63 MN=1,LUNIT
IP (LFLOW (MM, MN) .NE.0) THEN
ICNT=ICNT+1
DO 64 J=0,NWAUX
DO 6% K=0,3
IF(X.EQ.0) THEN
IF(J.EQ.5) THEN
AUXILY{I,J,R)=AURILW{I,J,K}+WREAUXQ(NN,J)

ELBE
AUXILW(I,J,K)=AMAX1 (AUXILW(I,J,K),WRBAUXQ (NN,J))
ENDIF
ELBE
AUXILW({I,J,K)=WRBAUX(J,K)
ENDIF
65 CONTINUE
64 CONTINUE
ENDIF
63 CONTINUE
62 CONTINUE
61 CONTINUE

ENDIF
60 COMTINUE
AUXILW(I,1l6,0)=RARUXILW(I,16,0)*{().4.10*(ICNT-1))
ENDIV
100 CONTINUE
RETURN
END

BUBROUTINE NUMUNIT ‘NUNIT,NALT)
PRINT#%,* '
PRINT#®, 'ENTER N .FFR OF UNITB TO HANDLE LOAD(EX: 2 WITH 6 CREW=!',
# | 2 3-MAN UNITH)!
10 READ(S,#,ERR=10, INUM
IF (INUM.LT.0) GOTO 10
NUNIT=INUM
PRINT#, ENTER NUMBER OF REDUNDANT (BACKUP) UNITS (SAME BIZE AS !,

€: * 'ARQVE)}'!
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READ (S, ®,ERR=20) IMNUM
IF (INUM.LT.0; GOTO 20
NALT=INUNM

RETURN

END

SUBROUTINE 8TORE

REAL N, XN

PARAMETER (NDSGN=56,NSSDAT=10,NBYS=%50,NS8UBBYS8=35,NNUM=9 , NWNUM=6)

PARAMETER (NAAUX=10,NWAUX=16,NITYDP=4)

PARAMETER (I1COMPAR=17,NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DEBIGN (ND8GN),B8NDATA(NSBDAT,N8YB),

BUBSYB (0:18UBSYS, NNUM) ,N,R,RE, M, ITYPE (NNUM,NITYP) , IWNATER (NWNUM) ,

TOWALS (NBUBSY8,3) ,NUMBER ,ARBAUX (NAAUX,2) ,WRSBAUX (NWAUX, 013},

AR3AU."Q (11, NAAUX) ,WRBAUXQ (NWNUM, 01 NWAUX) ,

AUXILA (M:OM,NAAUX,013) ,AUXILT. (NNUM,O:NVAUX, 0:3},

GROUP,IUNIT,JFLOW (NAAUX,NCOMPAR) , KFLOW({NCOMPAR , NCOMPAR) ,

BWATER (NNAUX, NAAUX) , PEBWATER (NAAUX) , LFLOW { NCOMPAR, NCOMPAR)

COMMON /RATEBY8/ ITRACK,COMPAR (ICOMPAR,NCOMPAR),

# POINT{0:ICOKPAR) ,RATE (01 ICOMPAR,NCOMPAR),

# COMPAR1{ICOMPAR,3)

COMMON /CHAR2/ COMPARD (NCOMPAR) ,COMPARL (NCOMPAR)

CHARACTER#6 ADUMP

CHARACTER#*60 COMPARD

CHARACTER#*12 COMPARL

PRINT 5

FORMAT(5(/))

PRINT#, 'DO YOU WANT TO:!

PRINT#®,' 1. BTORE BUMMARY DATA POR LATER SYSTEMS COMPARISGON®

PRINT#,* 2. RETURN TCO S8YSTEM8 SELECTION WITHOUT SAVING RESULTH!

READ(5,%,ERR=6) INUM

IF {INUM.NE.1.AND.INUM.NE.2) GOTO 6

IF¥ (INUM.EQ.2) GOTO 99

IF {ITRACK.EQ.NCOMPAR) THEN
PRINT# ! '
PRINT#, ' #a#WARNING##*MAX NUMBER OF BYSTEM8 HAVE BZEN STORED!
PRINT*,' 0, DO NOT BAVE CURRENT SYSBTEM RESULTS!
DO 2 I=1,ITRACK
PRINT 3,I,COMPARL(I)
FORMAT(1X,I2,'. ',Al2)
CONTINUE
PRINT#,'ENTER NUMBER OF BYSBTEM TO BE REPLACED!
READ(S5,*,ERR=4) INUMl
IF (INUM1.EQ.0) GOTO 99
IF (INUM1.LT.l.OR.INUM1l.dT.NCOMPAR) GOTO 4
ITRACKLSINUML
GOTO 9

ENDIF

ITRACK=ITRACK+1

ITRACK1=ITRACK

PRINT 10

FORMAT{//,1X,'ENTER 12 CHARACTER IDENTIFYING LABEL',/,1lX,

* % * N3

* '123456789012¢)

11
15

20

READ(5,15,ERR=11) COMPARL(ITRACK1l)

FORMAT (Al2)

FPRINT 20

FORMAT({/,1X,'ENTER 60 CHARACTER DESCRIPTION',/,lX,

* 6(112345678901))

21

READ(5,25,ERR=21, COMPARD(ITRACK1)
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INIT

RESU
EQUI
LIFE
TOTA
HEAT
ON ©
REBU
LIFE

RELI

FORMAT (A60;

TIAL LAUNCH WEIGHT (LB)

COMPAR( 1, ITRACK1)=TOTALS (28,3)

PPLY WEIGHT (LB)

COMPAR( 2,ITRACK1)=TOTALS(30,3)

VALENT WEIGHT (LB)

COMPAR( 3,ITRACK1)=TOTALS(32,3)

TIME WEIGHT (LB)

COMPAR( 4,ITRACK1)=TOTALS(33,3)
L POWER REQUIRED (WATTS)

COMPAR( 5,ITRACK1)=TOTALS(35,3)
REJECTION (WATTS)

COMPAR( 6,ITRACK1)=TOTALS{ 3,3}

RBIT VOLUME(FT3)

COMPAR( 7,ITRACKY)=TOTALS(29,3)

PPLY VOLUME (FT3)

COMPAR( 8,ITRACK1)=TOTALB(31,3)

TIME VOLUME (FT3)

COMPAR{ 9,ITRACK1)=TOTALE(34,3)

ABILITY (1-6)

COMPAR (10, ITRACK1) =TOTALS (10, 3)

TECHNOLOGY READINESS (1-8)

PACI

COMPAR (11, ITRACKL)Y=TOTALE (11,3)
NG TECYENOLOGY PROBLEMB (1-8)
JOMPAR {12, ITRACK))=TOTALS(12,3)

BAFETY (1-8)

COMPAR(13,ITRACK1)=TOTALS8(13,3)

MAINTAINABILITY (1-8)

CCMPAR(14,ITRACKL)=-TOTALB (14,3)

COMMONALITY (1-8)

COMPAR(15,ITRACK1)=TOTAL8{15,3)

OVERALL RATING (1-8)

COMPAR(16, ITRACKLl)=TOTALS8{27,3)

MAINTENANCE TIME (HR)

99

L

L N N
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COMPAR (17, ITRACK1)=TOTALS{16,3)

RETURN

END

BUBROUTINE WRESUP (NWRITE)

REAL N,M,N2LEAK,N2AIR,NZRPR8,N2COM,N2PURG,N2TOT,MAREUP, MAKEUPR,
LAUNL

PARAMETER [NDSGNz=56,NSS)AT=30,NSYS=50,NSUBSYS8=35, NNUM=9 , NWNUM=6 )

PARAMETER (NAAUX=10,NWAUX=16,6 NITYP=4}

PARAMETER (NCOMPAR=20)

COMMON /CHAR/ ADUMP

COMMON /GENRL/ DESIGN (NDSGN),S8SDATA {NSBLAT,NSYS),

SUBSYS (0:NSULSY8,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER (NWNUM) ,
TOTALS (NSUBSYS, 3) ,NUMBER, ARSALX { NAAUX, 3) , WREAUX (NWAUX,0:3),
ARSAUYQ (30, NAAUX) , WREAUXQ (NWNUM, 0 : NWAUX),

AUXILA (NNUM,NAAUX,0:3) ,AUXILW (NNUM,0:NWAUX,0:3),

GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR , NCOMPAR} ,

SWATER (NAAUX,NAAUX) , PEWATER (NAAUX} , LFLOW (NCOMPAR, NCOMPAR)

COMMON /MATRL/ PPN2,PPO2,PTOT,02MET,02EV%,02LEAF,0zAIR,02RPRS,
02COM,02EDC,02TOT,H25DC, H2BBCH , H28AB , H2TOT , H28TOR, CO2ZMET , CO2EVL,
CO2T0T,N2LEAK,N2AIR, N2RPRS, N2COM,N2PURG, N2TOT, H2OGEN, H20REMRQ,
H20RED, C,CH4,C02L8T,CO2RED, H28TORR, CRES ,CH4R, CO2LSTR, HZOREM,
HAND, S8HOWER, CLOTHES , DIBHW, DRINX, FOODP, URINFL, EXPH20,EVAHZ2O,
H20REQ, H2CMET, H20F00OD, K20PROD, H20TOT , SWEAT , HKYGTENL, FOODPL, LAUNL,
DISHWL,COND, REDK20, HANDLD, SHOWLD, KYGIENLD, CLOTHLD, H20URN, H2RED,
URINLD,DISHWLD, CONDR, CONDP, CONDE , REDHZOR, REDH20P, REDH208 , HYGIENR,
KYGIENP,HYGIENS, CLOTHR,CLOTHP, CLOTHS, URINR, URINP, URINS ,DISHWR,
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* DISHWH,O0THERLD,OThERR,OTHERP, TKER3, H2GLOAD, ¥2UREC, 20TREC, POTREQ,
+ MAKEUP,EXCESS,H208TORR,MAKEUPR,]!XCES8S8R, EVAH201.D, DIBHWP,H208TOR,

* EXPH20L,H20ARB,H2REQ,FECAL,H20NET,HYGREC

COMMON /8BLOAD/ WATER(NWAUX) , E(NWAUX,NWAUX) ,AUXEQ(18,0:7,3),8TOREW,
4 CLOTHW,

* CLOTHY,DISHWQHT,DIBHV,TRASHW, TRAGHV, AUXM.T{3)

COMMON /FILE/ FNAME (NBYS)

CHARAC'TER#12 FNAME

CHRRACTER#6 ADUMP

CHARACTERW®3 AMATL,AMAT2
NREAD=S
IF (H2BBCH.GT.H2S8AB) THEM
LMATI= ¢ H2¢
AMATZ2= v C !
ELSE
AMAT1= +C02:
AMAT2= *'CH4'
ENDIF
NR=IFIX (R}
WRITE (NWRITE,10) NR
10 FORMAT(5(/),T11, "AUXILIARY EQUIPMENT WEIGHTS8(LR) - ',I3,
* * DAY RESUPPLY INTERVAL')
WRITE (NWRITE,20)
20 FORMAT(T21,'LOAD AUX.EQUIP WATER TANKAGE ',
* ¢ MATERIAL GBTORAGE= TOTAL')
WRITE (NWRITE,30)
30 FORMAT(TS,'ITEM',T2C,'LB/DAY EXCL.TANK WEIGHT ',
* 'WEXYGHT LOST MATL LOBT WEIGHT')
DO €5 I=1,NUMBER
X8YS=ITYPE(I, 1}
IF (ISY8.GE.21.0IND.ISYS.LE.30) THEN
WRITE (NWRITE,«0) FNAMF(18YB) ,02TOT,AUXEQ(1,1,1) ,AUXEQ(1,7,1)
40 FORMAT{1X,Al2,7T20,F6.2,T727,F8.2,T773,F8.2)
ENDIF
IF (ISYS8.GE.l.AND.ISYE.LE.10) %)iEM
WRITE (NWRITE,d40) YNAME(ISY8).CO2MET,AUXEQ(2,1,1) ,AUXEQ{2,7,1)
ENDIF
IF (IBYS8.GE.l1l1.AND.IBYS.LE.20) THEN
WRITE (NWRITE,60) FNAME(ISYS),AMAT1,CO2TOT,AUXEQ(3,1,1},
* AUXEQ(3,3,1) ,AUXEQ(3,5,1)
60 FORMAT (1X,Al2,'(',A3,')',T20,F6.2,T27,F8.2,T56,F8.2,1X,F2.2)
WRITE (NWRITE,61) AMATZ,AUXEQ(3,4,1),AUXEQ(3,6,1) ,AUXEQ(3,7.,1)
Gl FORMAT(T14,'(',A3,')",T56,F8.2,1X,FB8.2,LX,F7.2)
ENDIF
€5 CONTINUE
WRITE(NWRITE,70) AUXEQ(l1l6,1,}): AUXEQ(16,4,1),AUXEQ(16,6,1),
* RUXEQ(16.7,1)
70 FORMAT(T4,'TOTALS FOR ARB',T27,F6.2,T7T56,F8.2,1X,F8.2,1X,F7.2)
WRITE (NWRITE,80)
&0 FORMAT()
TCNTW=3
DO 95 I=1,NUMBER
ISYB=ITYPE(I,1)
IF (ISYS8.LE.30) GOTO 95
ICNTW=ICNTW+1
IRECYC=IFIX{(AUILW{I,0,0))
WRITE (NWRITE, %u) FNAME(ISYS8),IRECYC,8UB8YS(0,I),
# AUXEQ(ICNTW,),1l) ,AUXEQ{ICNTW,0,1) ,AUXEQ(ICKRTW,2,1),
* AUXEQ(ICNTW,3,1),AUXEQ(ICNTW,5,1) ,AUXEQ{ICNTW,7,1)
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50 PORMAT(1X,A12,'{',I2,')',T20,¥6.2,%27,F8.2,737,F8.2,T47,FP.2,
* T56,F8.2,1X,¥6.2,1%,97.2}
95 CONTINUE
IF (STOREW.NE.O.) THEN
ICNTW=ICNTW+1
WRITE [NWkTTE,140) BTOREW,AUXEQ{ICNTW,3,1),
*  AUXEQ(CCNTW,5,1),AUNEQ(ICNTW,7,1)
140  FORMAT (1X, ' NON-RECOVRED H20',T20,F6.2,T56,F8.2,1X,.F8.2,1X,F7.2)
ENDIF
WRITE (NWRITE,150) OTHERS,AUXEQ{10,3,1) ,AUXZQ(20,5,1) ,AUXEQ(10,7,1)
150 FORMAT (1X,'EVA/EXP H20 LOST',720,F6.2,T56,F8.2,1X,F8.2,1X,F7.2)
WRITE (NWRITE,180) MAKEUP, AUXEQ(11,0,1) ,AUXEQ(11,5,1) ,AUXEQ(11,7,1)
160 FORMAT (1X,'MAKEUP H20',T20,F6.2,T37,F8.2,T65,F8.2,1X,F7.2)
WRITE (NWRITE,170) EXCESS,AUXEQ{12,3,1) ,AUXEQ{(12,5,1) ,AUXEQ(12,7,1)}
17¢ FORMAY(1X,'EXCES88 H20',T20,F6.2,T56,F8.2,1X,¥F8.2,1X,F7.2)
WRITE {NWRITE,200) CLOTHW,AUXEQ{13,1,1),AUXEQ(13,4,1),
* AUXEQ(13,6,1),AUXEQ(13,7,1)
200 FORMAT(1X,'RESUPPLY CLOTHEL',T20,F€,2,1X,F8.2,T56,F8.2,1X,F8.2,
* 1%,F7.2)
WRITE (NWRITE,210) DISHWGHT,AUXEQ(14,1,1),AUXEQ(14,4,1),
» AUXEQ(1l4,6,1) ,AUXEQ{14,7,1)
210 FORMAT(1X,'RESUPPLY DISHES',T20,F6.2,1X,¥8.2,T56,F8.2,1X,F8.2,
¢ 1X,F7.2)
WRITE (:WRITE, 220) TRASBHW, AUXEQ(15,1,1) ,AUXEQ(15,4,1),
* AUXEQ(15,6,1) ,AUXEQ(15,7,1)
220 FORMAT(1X,'TRASH!,T20,F6.2,1X,F8.2,T56,F8.2,1X,78.2,1X,F7.2)
WRITE (NWRITE,180) AUXEQ{(17,1,1),AUXNQ(17,0,%),AUXEQ(17,2,1),
* AUXEQ(17,3,1),AUXEQ(1l7,5,1},AUXEQ(17,7,1)
180 FORMAT(T3,'TQTALS FOR WRS',T27,F¥8.2,T37,¥8.2,T47,F8.2,T56,F8.2,
% 1X,F8.2,1X,F7.1)
WRITE (NWRITE,230) AUXEQ(18,1,1),AUXEQ(18,0,1) ,RUXEQ(18,2,1),
* AUYEQ(18,4,3),AUXEQ(18,6,1),AUXEQ{18,7,1)
230 FORMAT(T3,'GRAND TOTALS',T27,F8.2,T37,F8.2,T47,F8.2,T56,F8.2,1X,
* F8.2,1X,F7.1)
IF (NWRITE.EQ.6} READ(NREAD,1) IDUM
1 FORMAT(I2)

WRITE (NWRITE,510) HNR
510 FORMAT(5(/),T4,'AUXILIARY EQUIPMENT VOLUMES (FT3) & POWER(WATTS)',
w 4 - ¥, ,I3,' DAY RESUPPLY INTERVAL')
WRITE (NWRITE,520)
£20 FORMAT(T22,'AUXLLIARY EQUIP TANKAGE HATERIAL STORAGE:*,
* T71,'IOTALS')
WRITE (NWRITE, 530}

530 FORMAT{(T],'ITEM(FT3,WATTS)',T22,'VOLUME',T32, 'POWER' ,T40

« ,'VOLUME',T49,'VOLUME®*,T59, 'POWER',T67,'VOLUME',T76,' POWER")

DO 565 I<1, NUMBER
I8YS=ITYPE(I, 1)
IFP (I8Y8.GE.21.AND.IBYB.LE.20) THEN
WRITE (NWRITE, 540} FHRME(XBYB}, (AUXAEQ(X,1,K),K=2,3),
* (RUXEQ{1,7,K},K=2,3)

540 FORMAT (1¥,A1%,T2},77.2,2X,F7.1,766,F7.2,.X,F7.1)

ENDIF
IF (ISYB.GE.l.AND.ISYS8.LE.10) THEN
WRITE (NWRITE, 540) FNAME(ISYS), (\UXEQi2,1,K),K=2,3),
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«  (AUXEQ{2,7,K),K=2,3)
ENDIF
IF (IBYS.GE.1l.AND.IBYD.LFP.20) THEN
WRITE (NWRITE,550) FNAME (ISYS),AMAT1, (AUXEQ(3,1,K),K=2,3),
&  (AUXEQ(3,5,K),¥k=2,3)
60  FURMAT(1X,Al2,'(',A3,')*,T21,F7.2,2X,F7.1,748,¥7.2,2X,F7.1)
WRITE (NWRITE,5G1) AMAT2, (AUXEQ(3,6,K),K=2,3),
. (AUXEQ(3,7,.K) ,K=2,3)
56), FORMAT(Ti4,*'(',A3,'}',T48,F7.2,2X,F7.1,2X,F7.2,1X,F7.1)
ENDIF ‘
565 CONTINUE
WRITE (NWRITE,570) (AUXEQ(16,.1,K),K=2,3), (AUXEQ(16,6,K) ,K=2,3),
* AUXEQ(16,7,2) AUXEQ(16,7,3)
570 FORMAT(T3,'TOTALS FOR ARS',T21,F7.2,2X,F7.1,T48,F7.2,2X,F7.1,
* 2X,F7.2,1X,F7.1)
WRITE (NWRITE, S4C)
560 FORMAT ()
ICNT®=3
DO 595 I=1,NUMBER
I8YS8=ITYPE(T,1)
IF (IBYS.LE.30) GOTO 595
ICNTW=ICNY{W+1
IRECYC=IFIX (AUXILW(I,0,0))
WRITE (NWRITE,551) FNAME(IBYS) ,IRECYC,
& (AUXEQ(ICNTW,1,K),K=2,3),AUXEQ(ICNTW,2,2),
* (AUXEQ{ICNTW,5,K),K=2,3), .AUXEQ(ICNTW,7,K),K=2,3)
590 FORMAT(1X,Al2,'(*®,I2,')',T21,¥7.2,2X,F7.1,2X,F?.2,2X,F7.2,2X,
* F7.1,2X,F7.2,1X,F7.1)
595 CONTINUE
IF (BTOREW.NE.0.) THEN
ICNTW=LCNTW+) ,
WRITE (NWRITE, 640) (AUXEQ(ICNTW,S,K),K=2,3),
*  (AUXEQ({ICNTW,7,K),K=2,3)
640  FORMAT(1X,'NON-RECOVRED H20',T48,F7.2,2X,F7.1,2X,F7.2,1X,
"  F7.1)
ENDIF
WRITE (NWRITE, 650) (AUXEQ(10,5,K),K=2,3),
* (AUXEQ(l0,7,K),K=2,3)
650 FORMAT(1X,'EVA/EXP H20 LOST',T48,F7.2,2X,F7.1,2X,F7.2,1X,
« F7.1)
WRITE (NWRITE,660) (AUXEQ(11,5,K),K=2,3)},
» (AUXEQ(11,7,X),K=2,3)
660 FORMAT(1X, 'MAREUP H20',T48,F7.2,2X,¥7.2,21,F7.2,1X,
* F7.1)
WRITE (NWRITE,670) (AUXEQ(12,5,K),K=2,3),
* (AUXEQ(12,7,K),K=2,3)
670 FORMAT(1X,'EXCESS H20',T48,F7.2,2X,F?.1,2X,F7.2,1X,
* $7.1}
WRITE (NWRITE,700) (AUXEQ(13,1,K),K=2,3), (AUXEQ(13,6,K),K=2,3),
% (AUXEQ(13,7,K),K=2,3)
706 FORMAT (1X,'RESUPPLY CLOTHES',T21,F7.2,2X,F7.1,T48,F7.2,2X,
% ¥7.1,2X,F7.2,1X,F7.1)
WRITE (NWRITE,710) (AUXEQ(14,1,K),K=2,3), (AUXEQ(14,6,K), K=2,3),
% (AUXEQ(14,7,K),K=2,3)
710 FORMAT(1X,‘RESUPPLY DISHES',T21,77.2,2X,F7.1,T48,F7.2,2X,
= $7,1,2%,F7.2.iX,F7.1)
WRITE (NWRITE,720) {(AUXEQ(l5,1,K),K=2,3), (AUXEQ(15,6,K),K=2,3),
a4 {AUXEQ(15,7,K),K=2,3)
720 FORMAT (1X,‘TRASK',T21,¥%7.2,2X,F7.1,T48,F7.2,2X,
% F7.1,2X,F7.2,1X,F7.1)
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WRITE (NWRITE, 680} (AUXEQ(17,1,K),K=2,3),AUX2Q(17,2,2),
* (AUXEQ{17,5,K),F=2,3), (AUXEQ(17,7,X),K=2,3)
66C FORMAT (T3, 'TOTALR FOR WR8+¢,T21,F7.2,2X,F7.1,2X,F7.2,2X,
* F?.2,2%,P7.1,2X,F7.2,1X,P7.1)
WRITE(NWRITE,730) (AUXEQ(18,1,K),K=2,3),AUXEQ(18,2,2),
{ * (AUXEQ(18,6,K) ,K=2,3), (ARUXEQ(18,7,K),K=2,3)
: 730 FORMAT(T3,'GRAND TOTALS',T21,F7.%,2X,F7.1,2X,F7.2,2X,F7.2,2X,
* F7.1,2X,F7.2,1X,F7.1)
IF (NWRITBE.EQ.6} READ(NREAD,1) IDUM
RETURN '
END
SBUBROUTINR COMPARE
REAL N,¥
PARAMETER (NDBGN=56,NSBDAT=30,NBY8=50,NSUBSBYS=35,NNUK=9 , NWNUM=6)
PARAMLTER (NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (ICOMPAR=17 , NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN (ND8GN) ,SSDATA (NSSDAT,NSYS),
8UBAYS (0:NBUBSYS,NNUM) ,N,R,RE,M, ITYPE (NNUM,NITYP) , IWATER {NWNUM) ,
TOTALJ (NSUBSYS, 3) , NUMBER, ARBAUX (NARUX, 3) ,WRSAUX (NWAUX,01:3) ,
ARBAUXQ{30,NRAUX) ,WRSAUXQ (NWNUM, 01 lIWAUX) ,
AUXILA (NNUM,NARUX,0:3) ,AUXILW(NNUM, 0:NWAUX,0:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW { NCOMPAR, NCOMPAR) ,
BWATER (NAAUX, NAAUX) , PSWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
COMMON /IWRT/ IWRITE
COMMON /RATESBYS/ ITRACFK,COMPAR({ICOMPAR,NCOMPAR),
* POINT (0:ICOMPAR) ,RATE (0:ICOMPAR, NCOMPAR),
% COMPAR1 (ICOMPAR, 3)
COMMON /CHAR2/ COMPARD (NCOMPAR) , COMPARY, (NCOMPLR)
CHARACTER*6 ADUMP
CHARACTER#60 COMPARD,COMPARDI (NCOMPAR)
CKARACTER*12 COMPARL, COMPARLL (NCOMPAR}
DO 5 I=1,ICOMPAR
Do 6 J=1,3
COMPARL(I,J)=0,
6 CONTINUE
5 CONTINUE
PRINT 3
3 FORMAT(5(/))
IF (ITRACK.LT.2) THEN
PPINT#*, 'TO0 FEW SYSTEMS HAVE BEEN ANALIZED'®
GO'T0 99
ENDIF
ICNT=0
PRINT#,' 0. END SYSTEM S8ELECTION®
DO 10 I=1,ITRACK
PRINT 15,I,COMPARL (I)
15 FORMAT(1X,I2,'. ',Al2)
10 CONTINUE
PRINT*, 'ENTER UP TO 3 S5YSTEM8 TO COMPARE, ONE PER LINE®
20 READ(5,#,ERR=20) INUM
IF (INUM.LT.0.OR.1INUM.GT.ITRACK} GOTO 20
IF (INUM.EQ.O0.AND.ICNT.LT.2) THEN
PRINT#, {730 FEW S8YSTEM8 HAVE BEEN CHOSEN!
GUTO 20
ENDI¥
IF (INUM.EQ.0) GOTO 30
ICNT=ICNT+1
DO 25 1=i,ICOMPAR
{ COMTARLI (ICNT) =COMPARL ( INUM)
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COMFARDIL (ICNT) =COMPARD (INUNM)
COMPARL (I, ICKNT)=COMPAR (I, INUM)
IF (ICNT.N®.3) GOTO 20
NWRITE=6
CALL POINTASG{NWRITE,ICNT,COMPARL1,COMPARD1)
IF (IWRITE.NF.2) THEN
NWRITE=1
CALL POINTASG(NWRITE,ICNT,COMPARL1l,COMPARD1)
ENDIF
RETURN
END
SUBROUTINE POINTASG (NWRITE,ICHT,COMPARLL,COMPARDL)
REAL N, M

PARAMETER (NDBGN=56,NSSDAT=30, NSYS=50, NSUBSBYS=15, NNUM=9 , NWNUM:= 6 )

PARAMETER (NAAUX=10,NWAUX=16,NITYP=4)

PARAMETER (ICOMPAR=17,NCOMPAR=20)

COMMON /CHAR/ ADUNLYP

COMMAN /GENRL/ DESIGN (NDBGN) , SSDATA (NSGDAT, NSYS),

8UBSYH (0 : NBUBSBYS ,NNUM) ,N,R.RE, M, ITYPE (NNUM,NITYP) , IWATER (NWNUM},

TOTALS (NBUBBYS,3) ,NUMBER, ARSAUX (NARUX, 3) ,*RBAUX (NWAUX,0:3),
ARSAUXQ (0, NAAVX) ,WRBAUXQ (MWNUH, 0 : NWAUX) ,
AUXILA (NNUM,NAAUX, 0:3), AUXILW (NNUM, 0 : NWADX,0:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR , HCOMPAR) ,
SWATER (NANUX, NAAUX) , ."S8WATER (NAAUX) , LFLOW (NCOMPAR , NCOMPAR)
COMMON /RATEBYS/ ITRACK,COMPAR(ICCOMPAR,NCOMPAR),
POINT{0:ICOMPAR) ,RATE (0: ICOMPAR, NCOMPAR) , COMPAR] {ICOMPAR, 2)
COMMON /CHXAR2/ COMPARD (NCOMPAR) , COMPARL ( NCOMPAR)
CHARACTER®*¢ ADUMP
CHARACTER®S0 COMPARD, COMPARDL (NCOMPAR)
CHARACTER#12 COMPARL,COMPARL1 {NCOMPAR) , COMPARL2 (NCOMPAR)
CHARACTER#26 NAMEB(17)
DIMENSION BEST (ICOMPAR)
DAT? NAMES/*INITIAL LAUNCH WEIGHT(LB)','RESUPPLY WEIGHT(LB)',
'EQUIVALENT WEIGHT(LB)*,'LIFETIME WEIGHT(LB)',
{POWER REQUIRED (WAT'C8) ', *HEAT REJECTION(WATTS)',
*OH ORBIT VOLUME(FT3)','RESUPILY VOLUME(FT3)',
‘LIFETIME VOLUME (FT3)4,'RELIABILITY','TECHNOLOGY READINESS!',
{PACING TECHNOLOGY PROBLEMB?,'SAFETY', 'MAINTAINABILITY',
' COMMOWALITY', 'OVERALL RATING', 'MAINTENANCE TIME (HR) '/
PO 4 I=1,ICNT
DO 6 K=12,1,-1
I¥ (COMPARLi(I) (K:K).NE.' '} goTo 7
R2=K
DO B Kl=12,13-K,-1
COMPARL2 (I) (K1:K1)=COMPARL1(I) (K2:K2)
K2z=K2-1
DG 9 El=1,12-K
COMPARL2 (I) (FL:Kl}=' ¢
CONTINUE
WRITE (NWRITE,5)
FORMAT(S5(/))
WRITE(NWRITE,10) (CCMPARL2(X),I=1l,ICNT)
FORMAT (T8, 'ITEM® , T34, 'POINTA? ,<«ICNT>{2X.A12))
DO 5¢ I=1,ICOMPAR
WRITE (NWRITE,20) I ,NAMES(I),POINT{(I), {COMPARL{(I,J),J=1,ICNT)
FORMAT(1X,I2,'. ',R26,2X,F6.2,<ICNT>(2X,F12.3))
CONTINUE
WRITE (NWRITE,30) POINT({0)
FORMAT {T6, tTOTALS? ,T34,FG6.2)
IF (NWRITE.EQ.&) CALL POINTIN(®»2)



aaan

IP (POINT(0).EQ.100.) GOTO 100
PRINT#®, '« 2WARNING# = #TOTAL POINTS ASSIGNED DOES NOT EQUAL 100.°
PRINT#, tDO YOU WANT 401!
PRINT#*,' 1. RATIO POINTS ASBSIGNED TO CURRENT ITEMB TO GIVE 1,
* YTOTAL = 100,
PRINT#®,' 2. RETURN TO INDIVIDUAL S8PECIFICATION OF POINTS!
55 READ(5,#*,ERR=85) INUM
TP (INUM.LT.1.OR.INUM.GT.2) GOTO 55
IP (INUM.EQ.2) GCTO 2
I¥ (POINT(0).EQ.0.) THERN
DO 58 I=1,ICOMPAR
POINT(I)=1.
58  POXNT’0)=POINT(0)+POINY(I)
ENDIF
DO 60 r=1,ICOMPAR-1
60 POINT (I)=POINT(I)*100./POINT (%}
POINT (0)}=0.
DO 65 1I=1,ICONPAR-1
65 POINT(0)=POINT(0)+POINT(I)
POINT (ICOMPAR)=100.-POINT (0}
POINT (0) =POINT (0)+POLINT (ICOMPAR)
GOTO 2
100 DO 110 I=1,ICOMPAR
IF {I.LT.10.0R.I.GT.16) BEST(I)=1.E30
110 IF (Y.GE.10.AND.I.LE.16) BEBT(I)=0.
DO 120 I=1,ICOMPAR
DO 115 J=1,ICHT
I¥ (I.LT.10.0R.X.GT.16) BESBT(I)=AMIN1{BEST(I),COMPARL(I,J))
IF (I.GE.10.AND.I.LE.16) BEST(I)=AMAX1(BEST{I),COMPAR1(I,J))
115 CONTINUB
120 CONTINUE
DO 123 J=1,ICNT
123 RATE(0,J)=0.
DO 130 I=1l,ICOMPAR
DO 125 J=1,ICNT
IF (POINT(I)}.EQ.0.) THEN
RATE (I,J)=0.
GOTO 125
ENDIF
IF (X.LT.10.0R.I.GT.16) RATE(I,J)=(1.0 ~ ALOG(COMPARL(I,J)/
» BEST(I))/ALOG(2.0))*20INT(I)
IF (I.GE.10.AND.X.LE.16) RATE(I,J)=(1.~ALOG(BEST(I)/
* COMPARL(X,J))/ALOG(2.))%POINT(I)
IF (RATE{(I,J).LT.0.) RATE(I,J)=0.
RATE(0,J)=RATE(0,J)+RATE(I,J)
i25 CONTINUE
130 CONTINUE
WRITE (NWRITE, 5)
WRITE (NWRITE,10) (COMPARLZ(I),I=1,ICNT)
DO 150 TI=1,ICOMPAR
WRITE (NWRITE,145) I,NAMEB(I),POINT (1), (RATE(I,J),I=1,ICNT)
145 TORMAT({1X,I2,'. ',A26,2X,F6.2,T39,<ICNT>(8X,F6.2))
150 CONTINUE
WRITE (NWRITE,160) POINT(G), (RATE(0,J),J=1,ICNT)
120 FORMAT(T6,*TOTALS',T34,F6.2,T39,<ICNT> (8X,F6.2))
162 IF (NWRITE.EQ.6) READ(5,1,ERR=162) IDUM
1 FORMAT (I2}
IF (NWRITE.NE.6) THEN
DC 170 I=1,ICNT
WRITE (NWRITE,175) COMPARLL(I),COMPARD1(I)
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FOPMAT (YX,A12,':  ',A60)
CONTINUE
ENDIFP
RETURN
END
DUBROUTINKE POINTIN(#*)
REAL N,M
PARAMETER (NDSGN=5&,NSSDAT=30,N8YC=5), NSUBBYS=1%, NNUM=9, NHNUM=§)
PARAMETER ({NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (ICOMPAR=17,NCOMPAR=2{)
COMMON /CHAR/ ADUMP
COMMON /GENRL, DESIGN(NLBGN),8S8DATA(NESDAT,NBYS),
BUBAYS (0:NSBIBBYS, NNUM) ,N,R,RE, M, ITYPE {NNUM,NLITYP) , IWATER (NWNUM) ,
TOTPLO (NSUBEYS, 3) , NUM3ER, ARBAUX (NARTIX, ) ,WRSAUX (IWAUX,0:3),
ARBAUXQ (30,NAAUX) ,WRSAUXQ (NWNUM, 0 : NWAUX) .
AUXILA (NNUM,NAAUX,0:3),LUXILW (NNUM, ¢: NWAUX,C:3),
GROUP, IUNIT,JFLOW (NAAUX, NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
BEWATER (Ni.AUX, NARUX) , PBWATER (NAAUX) , LFLOW (NCOMPAR, NCOMPAR)
COMMON /RATES8YS/ ITRACK,COMPAR (ICOMPAR,NCOMPAR),
# POINT{01ICOMPAR) ,RATE (0:ICOMP2R,NCOMPAR),
* COMPARL (ICOMPAR,3)
COMMON /CHAR2/ COMPARD (NCOMPAR) , COMPARL (NCOKPAR)
CHARACTER*6 ADUMP
CHARACTER#*60 COMPARD
CHARACTER#12 COMPARL
LOGICAL FLAG
FLAG=.FALBE.
PRINT#, 'ENTER ID#,8PACE,NUMBER OF POINTS(0-100) TO BE ASBIGNED ',
* IT0 EACH ITEM!
FRINT#, 'ENTER 0,8PACE,0 <RET> TO END',
* ' (ENTER -1,RPACE,VALUE TO SET ALL YTEMR=VALUE)'
READ (5, ,ERR=5) NUM,VALUE
I¥ (NUM.EQ.0) GOTO 90
IF (NUM.GT.ICOMPAR) GOTO 10
IF (VALUE.LT.0.} GOTO 10
IF (NUM.LT.0) THEN
DO 15 I=1 ICOMPAR
POINT (I)=VALUE
ELSE
POINT (NUM)=VALUF
ENDIF
FLAG=.TRUE.
GO0TO 10
IF (FLAG) THEN
POINT(0)}=0,
DO 20 I=l,ICOMPAR
POINT(0) =POINT (0} +POINT(I;
RETURN 1
ENDIF
RETURN
END
S8UBROUTINE INITL
REAL M, M
PARAMETER ‘NDSGN=56,NSSDAT=30,NSYS3=50,NSUBBYS8=35, NNUM=9 , NWNUM=6)
PARAMETER {(NAAUX=10,NWAUX=16,NITYP=4)
PARAMETER (ICOMPAR=17,NCOMPAR=20)
COMMON /CHAR/ ADUMP
COMMON /GENRL/ DESIGN{NDSGN) , SSDATA (NSSDAT,NBYS),
* SUBBYB(0:NBUBSYS,NNUM),N,R,RE,M, ITYPF{NNUM,NITYF) , IWATER (NWNUM) ,
# TOTALS (RSUBSYS,3) ,NUMBER,ARSAUX (NAAUX,3) ,WRSAUX (NWAUX,0:3),

L B 2 2



W ARBAUKG (30, NBAUZ) , WREAUXQ (NWNUM, 0 1NWRUX) ,

£ AUXILA (KNUM,NAAUX,0:2), AUXILW (WNUK, 0 NWAUX,013),

* GROUP,IUNIT,JFLOW(NAAUX,NCOMPAR) , KFLOW (NCOMPAR, NCOMPAR) ,
* SWATER (NAAUX, NAAUX) , PEWATER (NAAUX) , LFLOW (NCOMPAR, NCOXELR)

10
20

30
40

50

60

70

80

90

CHARACTER#6 ADUMEF
DO 10 J=0,NSBUEDYR
DO 10 I=1,MHUM
BUBBYS(J,I}:=0.
CONTINUE

CONTINUE

DO 40 J=1,NNUY

DO 30 I=1,NITY®P
ITYPE(J,I}=0
CONTINUE

CONTINUE

DO 50 I=1,NWNUM
IWATER({T)=

DO 60 I=1,NAADX
DO 60 J=1,NCOMPAR
JFLOW(I,J)=0
CONTINUR

DO 70 I=1,NCOMPAR
DO 79 J=1,NCOMPAR
RFLOW{I,J}=0
LFLOW(I,J)=0
CONTINUR

DO &0 I=1,NARUX
DO 80 J=1,NAAUX
BWATER(I,J)=0.
CONTINUE

DO 90 I=1,NAAUX
PEWATER(I)=0.
CONTINUR

RETURN

END
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