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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
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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
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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
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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
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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

]
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"

' 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 (NW