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7. AEREY AT L0
~ ﬁzﬁ%%ﬁi{#‘-\/x%AHXu+@éﬂEﬁ)%ﬁﬁ_ﬂﬁf%o)jtﬁnj- ~

EURZAT (EBREREAER Y REBE R 2— #Hi%)

7.1. ZU®IC

A T 4 AEFEEE TR 2 BT OOBE B | KEIOE N ZIET 2 L8 B 5720, ek, HilT
ORBHEFEITE 0728 N TlrdZe < . BRHMEREITR 24 K] 40 ZJEBOBE RN H 5 KEITEREZ Y THZ
ENED o Tz, FHH TOREVEFED T2 OIEYFE L, 1960 FEXD 1 v T TOMFIELIE, 2O EFNH 5,
RRHERE & R 2t ESEER R CRIREIZ 940E L 72 RERA 2 FHIZIE e &7 @ BIOS33, >k [E ¢ Lunar Mars Life
Support Test Project (LMLSTP)”, HZA® Closed Ecology Experiment Facilities (CEEF)?23 % 5, T DFHAI Tl
HE D Lunar Palace 17738 %, FHZITHFEDOEWHSEE Tid. LED OFHN KNI D | %F%FU&Aﬁyf
R U TR &AM, Bk, = L X —F RO E TR E < B2 DG AR/ o Tz, 8910
%’Tﬁ@%fi é%ﬁéwiﬁﬁﬁyx?bﬂﬁv—w“m%%wf FRT OREY) T35 0 5 LA B
AN ARG OV AT ARG AT 9. FRICEBMEPE, AR 27 AOKRFHIKRE S F@b D7D, &
AR AT LEREF OB G | fﬁﬁﬁﬁg BIROHERARFTT 5, A T, WY — L ORGHESE A
FIRIZOWTRLEE, V—F 2 70— TR SNREME D2 HWT, ARG ARG Liz—fllco
WTRT,

7.2. A HEBERRFOFIRSME
FT, UV—F T N—T7 0 mEGFEHORERMIC OV TRT, AEILE T AT A THRER AR R
T LD ) LMD TN —T TR STV DOV TIIIRD L 9 Zepite kb2 3%0E Lz,

GR1 : ISRUFIHIC X ok, Fek, £ 2 HmCTRETE 5,

GR2: A Car 7 J— hailiETE 5,

GR3 : JLASAE Z m o m S A8E L, 9E o HRRCKEmEFIHTE %,
GR4 : R+ I EOFH & EHHAGIROZERIED 1 > TH D,

HARN OB FHBLENE 2015 FR DB SN RBM A BB, =3V F—, LAELSE, IREONT »
A & BB LR EM AT S, EHEE T LT 30~49 77 %@%%%@V«wn(%WMWE)T%@
JEAE DN D DREIT, WD HTH D Z L aZE L, B X 2R HHGT 2, ZoMmoR
BT DRBEHRIZOVTIY 7Y A k& LTHIERD LG T 5,

TEM R, Bt R, BT R LY — (EET@HE, BA -2 —HEZE L GRESN, V—F 77
N— T THAERE SN TV DY & IS EE2E 7.1 ([TRT, H Lo T8 T5 & h i A &I
O LEEBENPRESI N, AR, DX AT, YA FE, KE, VXA, b~k 20U, AFFD
QA WHI CAFET D, £/, ZH 8B TIIART 2= F— L 72 X EIZOWTIE, Bt A
X< 50g ZHERN DR HIAT E WO RHETEIEAT 5, 20L& F— FoRkE, INHEETOHE, IX
ﬁ%ﬁ — AN ORI R OEFER, — Ao OREMEEIC LR IR, S OB A B R L T KR

IREFEZ R 7.1 ITR T, AR, ¥ A ZOFKEMOBH. B LOKREMEIT, 2 ZI2RT 3B IZONTHRETT
a
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# 11 A EREOREEDEE

(27 TR F— FORE*F | INHEE TO | IR R 1H® —ANH720 | RSB | R
EES AEPER* ks *2 *
kcal/day g/day day - g/m?/day m? - m?
1 40.0
A X 1421.1 3352 90 0.5 8.5 40.0 2 20.0
3 13.3
Ty HAE 58.6 15.6 100 0.82 4.6 3.4 3 1.13
YA E 206.2 52.0 120 0.65 7.0 7.5 3 2.5
1 25.0
AR 646.9 131.9 100 0.52 5.6 25.0 2 12.5
3 8.33
LY A 26.3 7.4 30 0.91 42 1.8 5 0.36
k< b 48.8 12.4 100 0.7 13.9 0.9 1 0.9
F¥avl 18.3 4.8 80 0.7 9.7 0.5 1 0.5
A5 12.2 3.1 60 0.7 2.8 1.1 5 0.22
70.6
/NG 2438.5 562.4 80.2 38.1
27.3
itk 7z A1E < *3 211.0 50.00
&t 2649.5 612.4

*l WG TRESNTHTE N T A < AICEH
2 AR, FA RORRENBE A 1 B, 2 B, 3 BED 3BV MFT 5., ZauH D AT A% CLOSED 1, CLOSED 2, CLOSED 3 &5,
*3 EPET- AIE < ZB TR L & RE

NASA DYt e o 27 L OFEHEE 15916102 & L2, ANHOAFICED IR EEEZR 72 17T LI
%&Ej—éo

#72 ANBOEEIZEDLIREME (1 B—AY7ZY D kg)

ZREH A s, kg/CM-d
i3 711 OHEEICLD
£F (EHB) KT11OHETEICLD
B Ok5y) RKI11LOFEICLD
K # 71 OREIZLD
FREE K 0.76
A K 2.10
Fe Ak 0.20
vy U—HRK 2.72
kA LYK 0.30
Ve K 12.5
Z DA 0.78

73. WEINZEFHE
# 7.1 OB ORI &% b LA LR TA)SNC K W EIC 5 R LR 2R 73 1077, &
BT DWEININE DS DR EIZ R D,
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#1713 MENXET NV

Input 1 Input 2 Input 3 Input 4 Output 1 Output 2 Output 3
it CO, H,0 NH; HNO; Edible Inedible 0,
dry-g/CM 1741.2 621.7 19.1 42.4 562.4 497.8 1364.2

FEITAHR TA DR(A1NA2) ZFIH

Input 1-4 Input 5 Output 1 Output 2 Output 3 Output 4 Output 5
N Food 0, Urine Feces Other CO, H,O
dry-g/CM 612.4 599.0 51.7 105.2 0.00 778.7 275.9
RIS TA DR(A3)ZFIH
Input 1-4 or Input 2 or Output 1 Output 2 Output 3 Output 4
Input 1 Input 5
BEFEW LB Waste 0, CO, H,0 N, Residues
JK, dry-g/CM 43.9 39.0 42.9 26.3 13.7 6.6
i, dry-g/CM 105.2 208.7 228.4 76.8 8.7 0.0
FETT AR, dry-g/CM 497.8 602.1 789.6 301.5 8.9 0.0
Total, dry-g/CM 646.9 849.8 1060.9 404.6 31.2 6.6

FERIEATER TA OF(A4)(AS)(AT) % FIH

Input 1 Input 2 Output 1 Output 2
N, [EE N, H,0 NH; HNO;
Total, dry-g/CM 25.1 36.4 19.1 424

FHFIAHEE TA DA EFIT

74, EMMERFT R T LORE

£ 7B 128 L7255l o A 7 5 & Equivalent System Mass (ESM)X0 % FIJH LT, H ifi 25 2 A A 724
AR S AT LD AT 5, ESMITE &, R, B, WAL S L kS5, ik 7C OF 7C1
DAEMHERF S AT DBERFANER 2020% 6 SIS BRI L2 W5, #fifEEITZ ORI AR LY
T 5,

74.1. HEFIE

R =V OHREFIEEZK 7.1 1R, 2 va VESREE, SIS EWRE, WEIGGE, YR T
LAEHHINRE, ESM FHEOFIETHEF L, I vy a VEROEFE | REEMOLE T | EEHIFOLEED
3 ODON—TRH Y (B), ESM IO T HEREAMRFIT 2, Fio. METHICKEAEM T —% . BRLOHEANT—
ZOHEFHBHIUX, TOT — X ZREROFHEICKEES Z LR TX H(A),
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7.1

PSR O BRI 23K 7.4 1T,

ety — L OFHEFIE

IS 3OOV T AT ADEE,
WA, SR OGO E Tk 7C DFK 7C2 1ITRT, BAIL. FIHEZBOWE 2 B4 L7V,

L, &
ISS iﬁiﬂ;‘m

TRRbIRE, KREFAEL, BEDAZBAE TR ETUPERT 5, AL, YO ERIA L T
{LiRFE L AREFET D, BEEWZLE L THAMMT S,

#174 AEHEOEREN
Fne 7 BEHE B R ISS A P
ELS WU CO, B LiOH 4BMS 4BMS
CO, &7 — FNF VYEHR:
MEAEYRE SR, 7 4 TG, 7 1 v, Bkl TG, 7 1 v Al
Je S No/ARIR Oy % 7 No/Oy Z v 7 Np/Oy # 2 7
T A NI Oy # 7 COy &TT, KER R Ve
T ) CHX CHX. HEAK~EEkE CHX. HEKR~EHi
ZRALER BRI B2y g2y By
KBRS B By KEE VE RS
KL 3 UF%,. MCV EVES ENES
Pekas g ZEAHiH ZE S
Bk Bz B2 By
BEFEWILEE R JRALER Pk & o 7~ VCD RAFYT 7 H—
fgiLEg Ny 7 Ny 7| RN NAFY T 7 B — BRI
BER BEVERE — - EFR S
BEHRS TR A TR A VIR
JEER bR — — iR

4BMS: 4 Xy RELF =27 —7, CHX:

EEEAZ I, LIOH: KRk U 77 I, MCV: BUEMF = » 7 73V, VCD: 785 JEMEREY
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743. BBVEET AT A

A S D BRHERE S AT 5D ESM 2% 7.5 1IT5RT, =
IAEEZ R E LT,

# 7.5 ODVEWE 3 OWIE & 6.51kg/m? 1%, HIEKH) 6 D Ny, CO,. NHz, HNO; DEEDOHFHTHY . No D
HEIIFIE M ORI LA S, CO. NHi, HNO; DB EI33K 7.3 OB # b L ICEHHRE Sz,

R TVIR SN EDRE B 72 LED B & 3HH Uiz, SB35 72 0 O AR E 0.4 g/mol &5 & 32,
AEPERE 1,090g(FT &S 562g, FE AL 498 )T WA B2 A O B F- I 2,651 mol(1,090g/0.4g/mol) & 72 5, LED
D1 Va—AYE0oNEKREEFE Lebumol/] LT 5 & D ARG E A RIT 1,596,728k]
(2,651mo01/0.00166mol/kl) & 72 5, RIZ, T DT F V¥ —% K TS5 & LEEIIL, 44.4kW/CM-day
(1,596,728kJ/36,000s) & 72 %5, Z & FL5HEFE 80.2m> TEIZS & 0.553kW/m? & 725, E7-mA (Y 1%, Y

DOF%FHEIX LED PR, KBS, 171 —4%7

THDOT—4% X0, LED BIAE 1D 20%E Lo, F7BIRERE 1.3h/m?year (X, 13 & A EDRIE(EEZERILT S
EIRE LT GE 0BT TH 5,
£15 REESOEBEEVAT A
e ES WIE & L 0] Bt iR 55 @z [
kg/m? m’/m? kW/m? kW/m? kg/m*-year h/m?-year
A 6.51 2.6 0.14 0.14 0 13
TR 22 {5 7.54 04 0.691 0.138 0.19 0.0027
ENR 2.77 0 0.02 0.02 1.07 0.0032
MR 41 0 0.1 0.1 0.5 0.1
2 RisER - (M155) 5.7 0 0 0 0 0
& 26.6 3.00 0.96 041 1.75 141
1REEER A7 L—2 TN 9.16 0 0 0 0 0

7.4.4. BRBEVAT A
BB OAFEITE,
2 —@ ESM % EHET %,

KD EEERZ 80%IZ

N VAN 5

AR O RIS T 2IERREHN AT D, K 73 OWEN AL LA F VT
— NY72 0 OIEREBED KT A ~ A% 497.8g/day Th 5, jJu7J<ﬁuO>{ BT,

736g/day (FE AL 497.8g/day, 7K 238.2g/day) Td 5., ALERHI Z2,175g DK ZE N

2% &, ARHEIL 2987g (736g/day, 2251g/day) & 72 %, WLVERY)DEEFE % 1,000g/L M);Zma“é &L TOERBEX

3.0L/day (2987g/day/1000g/L) & 72 %, RSB 20 HEI EIRET D & RIN A% D K& &%, 60L/day
(3.0L/dayx20day), 37245 0.06m* & 72 %,
WITR R BALSERIE & o # — DOHEE R Sz A X R EER R OFERRGLEERE /) 17,500kg 1 Z%F LT,

JEEE & 865,000kg, HEEAFE 33,600m’,
MCELAF VT 7 Z—DHREREG D ERTODEIITRD, ZD— )xéf:@@ﬁxﬁlnﬁio.%m?

771 566kW., HH 361kW)% b & 1T

A1 HM720 497.8g DAULER

WX LTHDRRESITH D, LITR IS EERTT TIE R, ZOMOERE L & RETH 5,
#£176 AEEBORAZTIT 7 H—
e (% & B Wik 2 (B ]
kg/CM m’/CM KW/CM KW/CM kg/CM-yr h/CM-yr
30.0 1.17 0.02 0.01 TBD TBD
75. VAT ABREROLLE:

X 72\ CH BRSO AT MMERETRT, ZOV AT AIZEREAE(AI), BEVEFEBiomass). BEHITE(Food).
fis SN 5 B (EVAY(X 7.2

E0 1) 18] (Thermal) |

B 3E ) WL PR (Waste)

(Accommodations)D 8 DDV T AT AL IR D,

7K 15 £ (Water) |

WZIER LTV RV, EE
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Z Z TIXBAET(OPEN), ISS (224 & /K D FA)(ISS(A+W)), 3 DDA (CLOSED 1, CLOSED 2, CLOSED
3D 5 ODEMMERI Y AT ARFHRELB LT-, 209 bHSEMN A EEE TRBAET AR TH D,
CLOSED 2 (% CLOSED 1 Tk A % & XA ZAOFREENES A 1 Bein D 2 Be~ZER® L, CLOSED 3 (% 1 Bea»
DIBAET LT, ZOLERBAEFET AT A EBRAEMFIGE Y 2 — (A v 7 L—F T WA DOREIL,
#7177 DX/ D, BlZIE, CLOSED 1 DKHEIFEIT 70.6m>, #EFZEM DO E & 3m T, 20%D~—Y V& &t
Z ORI 26T TH D, TNET—IL R LDA 7 L—Z TS TER LTI 5BE OV E 1T 2,444kg
(267m*x9.16kg/m®) & 72 5, BANIAFEY 72 0 OB & 9.16kg/m? 1L, NASA Jeui/dffEfE o 2 7 L 0 FL U 194 )
A L7,

6 NDOEEMIFE D 7= DX, K18 1,601m>(267Tm*x6), B & 14,661kg(2,444kgx6) D L)AL 1528 [ 73 B (2 7
D, ZHUE150m® OF Y 2 —/b 11 BUICH Y%, F72 CLOSED2 ZFIf L7854 1% 6 8, CLOSED 3 % FIH
LGB amice s, 2oz, BEEY2— V1, EBREV2— V1B, 2—TFT 4 VT 4 ETV2—)b
LR D, TNHEDEY 2—/WEIK 13 IR T Lo A TEDIVRESN D,

# 7.8 |2 A LA D ESM EHei a7~ 9, BHOEMRBIIR T/ EZFH LG E0RETH L, 77
B OEWARENL, FIHCTE 2RI L W EBT 203, ZOFHEFIE IO OWTIIEKT 5,

£177 WHREED 22—V VT L—F TANBORE

CLOSED 1 CLOSED 2 CLOSED 3

FRF A, mY A 80.2 80.2 80.2
RS, mY A 70.6 38.1 27.3

IR i /AR B 1 0.88 0.48 0.34
W22 ORTE Q0% ~—Y v &de) ,mI/A 267 144 103
T AE: 22 OB &, kg/ A 2,444 1,319 944
WFESE Y = — VIR (6 AH) |, m? 1,601 864 618
WFEEEY =2 —VEE (6 M) kg 14,661 7913 5,664
WFEEE Y = — 3 (6 ANH) 11 6 4

# 7.8 HEILRD ESM EH{REK 2D

EES IR SR
B kglkg 1
AFE kg/m? 9.16
& RFORIM)  kg/kW 76
WA kg/kW 102
JBIREE] ke/h (%)
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1 02/N2 from ISRU or Earth

HUMAN ACCOMMODATIONS AIR FOOD Food from Earth
02/N; olable. Waler..»[ Food (F2) Food (F1)
| Laundry | | Hygiene | Regulator Ay Watsr >| Preparation Storage
------ N o ]
1 Food
co: [zems ]’ Waste/Trash Edible
[ (A3) [T T Food Wast Biomass
1 1 h
THERMAL Heat CCAA . COz | i ood Waste
R e L Al |
TCS C’ R Sabati T ! . | [
- D laq SERENET Crew Cabin , BIOMASS  CO» ﬁ'
Heat | H,0 1 QHa (A4)* [ T e} 1
H o
AAA D obnt (H:O 1 e HEO e !
Cond VPN o Air ;
Tank R v.| OGA | ~ ©2 AN -
A (W2a) | ™ (A5) B i X [ Plant Factory Salad Machlrje
: L 1 1 i
Air ;LA : vy i
T o ___ ' Wi A
P : >| FDS | | TCCS | | HEPA | | MCA | AN e
5 oy R
WATER P H:O B Dl e
Water v 1 i Solution :
........ »| Tank > Potable Water. Cond H:0 : ! Nutent )1 1 adjusted
(W1) Gray. Water. R S Solution ——Ntrients
HZO '/le%d\. H O Tank f Tank 1—
water [* (W2b) ' ! (B12) b
Tank [ A o
YesN Mcy \w2) BARTHROOM ° % — =
o O S S S IR I N SN N
................. ; Urine Feces ' !
L L oy
> Water Recovery| _ Gray Water ‘\I,szfé? _ ' _ _ WASTE Rich Rich ?er(ilbb
System (W4) |7 Tank | - = = Oz Air COz Air) omass
Brine +H20 (W3) Urine/Waste Lyophilizer &) Nuttient (55
v H20 4 Collection System (S4) v 4 Soltion T
Lyophilizer ) ¥ , [ Solid Waste . Residue
- - » Storage (S1) Bioreactor
Brine Solid (83)

X 7.2

RS % &t A MR OAEMMBER & 2T DB

6 A2 1 AEM, AmicEEL

73 L3 U R TELN-A EILE

e

DEE L ESM OFHBEERAZ#E 79 |ZRT, # 7.9 1275 L7- OPEN,

ISS(A+W), CLOSED 1, CLOSED 2, CLOSED 3 ® 7 7 7 %X 7.4~7.9 (Z:;~9, K74, 7.5, 7.7, 7.8 1Z#1H]

1R O E

IH ESM. 1 EM @ ESM ST AF AT LR L, K 7.6 135 DDA miE
FFU AT AORREEORIZ, K79 1% 5 SO MR A7 50 ESM ORI 2 L& R"d, B aNd
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BTITEEBRE CORARTH D, &EICK 7.10 12, BIEEABLREZELI TR D ISS(A+W) &
CLOSED 2. ¥ X TNISS(A+W)& CLOSED 3 @ ESM M K& S3ilisd™ 5 H¥ %z = LT,

WIHVE & L e E R O (R 7.9(a)(b), X 7.4, [X47.5)

# 7.9@)b)T 5 DOEMMERF L AT AOYIHEE L 1 FEROMRE R4 79, CLOSED 1 OHIE &lX
OPEN @ 193 {5 Cd %, CLOSED 1 TIXZERMLIECAKMERY 7 > AT AORRENREHVEFEIC L WA SRS
72, 2007V AT AOYHEEN ISSA+W) L W /NS 7o TV DH N, BEVEE S AT AOEEN
26,534kg £ K& <. CLOSED 1 ®DFIHI'E %% OPEN XV 7272 ) K&\,

WIZ, BEHEREY AT L& CLOSED 1 L0 /INMLT 5 720I2, A 1 & & A AOREMB S A 2 BrlZ LT s
£ (CLOSED 2) &, 3 B2 L7245 (CLOSED 3)DO & &iX OPEN @ 12.7 f%, 104 {4 T& %, CLOSED 2 &
CLOSED 3 |Z CLOSED 1 &Y HJEARENEA L2 & T, ZTOMMEEIT/NESL 2->TW5AHA, £72 OPEN
R ISS(A+W)DHIHIE & L 77 D KE W,

CLOSED 1, CLOSED2, CLOSED 3 Offi#AZ fI% OPEN @ 0.24 {%. 0.22 £, 021 {5 TdH 5, BEAFEIC X
D ZER(FESR). BEN KEFAEL, TN O OMEEE OPEN R ISSA+W) LV K& LT ENTE T
%o

W B & Al B O R R R (X 7.6)

7.6 (2 5 DOEMMERF L AT A ORKE BEIE & & AITEE E)D 1800 H DKM £ k4% ~3, CLOSED
2 OB EIT 550 HLAREIZ OPEN X V| 900 H LAREIZ ISS(A+W) L 0 /&< 25 TWwW5b, £72, CLOSED 3 DE
13 450 HLUEIZ OPEN LV, 750 HLAREIZ ISS(A+W) L D /&L 2o TN B,

W13 ESM & 1 4E[E] ESM #8745 O el (£ 7.9(c)(d). 7.7, X 7.8)

72 7.9(c) AT 5 DOAEMMERF L AT AOHH ESM & 1 FREM L7256 ESM 844y % 7~k9°, CLOSED 1
DO ESM X, OPEN ® 444 {#C& %, CLOSED 2 % OPEN O 33.1 fi{#, CLOSED 3 % OPEN ® 294 {%T%
%, CLOSED 1., CLOSED 2, CLOSED 3 ® 1 4Efij?> ESM #4431, OPEN @ 0.4 fi#. 03 2. 03 Th %,

ESM Dk R B EL#R(1X] 7.9)

7.9 12 5 SOEMMERF S AT LD ESM @ 4000 H D2k % 7~%, CLOSED 1 7% OPEN @ ESM % 3600
H LA TFIED | ISS(A+W)D ESM % 4000 H LANIZ TRl Z & 1E72vy, CLOSED?2 7% OPEN @ ESM % 2200 H
LIRS FIEI D | ISS(A+W)D ESM % 4000 H LAINIZ Flal 5 Z & id72\ >, CLOSED 3 % OPEN ¢ ESM % 1850 H LA
FETIE D . ISS(A+W)D ESM % 3650 HUBE FEID, A R & XA X% 3 BeIFIC LIEHGEIT 10 FRET
ISSA+W) L O GRS AT K70 D,

EAEZE BB bR & RS I A (X 7.10)

BEAEE LR A2 2L S8 728412 CLOSED 2 & CLOSED 3 @ ESM 78 ISS(A+W)? ESM % R[5 2 v 3
a VA OZ LA K 7.10 17T, BEMER 0 13ERM 13 BFEf/m? OBE¥AR L 2, LIS a ki 5R7,
71 B 79T LICAERIL, BEMEE 09 TEHREINZETHH, BEMEEN 0.8, 0.7 & T TS
&, CLOSED 2 @ ESM 75 ISS8(A+W)?D ESM % TR % X v a BN AMICE < 725, CLOSED 3 Oz
43I L (ESM 23 lisd 2 )1, HEMERIK T2k L C CLOSED 2 O34 X 0 IZZ DORKEN/NES W, H eSS
TOEEEDHBLEN 2 2 MRICIZTEETH D L E XD,
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AT —X% 0 7 7 )L — T

PR E IR

1FEEERLEBEED (a) MIHEE - (b) HHEE - () HIH ESM - (d) ESM #5)

YV, kg OPEN (0%) ISS(A+W) (37%) | CLOSED1(76%) | CLOSED?2(78%) | CLOSED 3 (79%)
Air 585 846 653 653 653
Biomass 0 0 26,534 16,623 13,320
Food 0 0 321 321 321
Thermal 390 390 390 390 390
Waste 115 115 348 348 348
Water 164 1,062 141 141 141
EVA 196 196 196 196 196
Accommodations 35 35 115 115 115

Total 1,485 2,644 28,698 18,787 15,484
System/OPNE 1.0 18 193 127 104
TG B, ke/HE OPEN (0%) ISS(A+W) (37%) | CLOSED1(76%) | CLOSED2(78%) | CLOSED 3 (79%)
Air 1,705 28 28 28 28
Biomass 0 0 733 437 339
Food 4,073 4,073 149 149 149
Thermal 19 19 19 19 19
Waste 0 0 0 0 0
Water 6,462 2,206 3 3 3
EVA 757 757 757 757 757
Accommodations 3,024 3,024 2,131 2,131 2,131
Total 16,041 10,108 3,819 3,524 3,425
System/OPEN 1.00 0.63 0.24 0.22 0.21

WY ESM, kg OPEN (0%) ISS(A+W) (37%) | CLOSED1(76%) | CLOSED2(78%) | CLOSED 3 (79%)
Air 730 1,110 900 900 900
Biomass 0 0 90,115 66,511 58,644
Food 0 0 339 339 339
Thermal 628 628 628 628 628
Waste 138 138 413 413 413
Water 179 1,338 145 145 145
EVA 382 382 204 204 204
Accommodations 35 35 231 231 231

Total 2,093 3,631 92,974 69,371 61,503

Total/OPEN 1.0 1.7 44.4 33.1 29.4

ESM #447, kg/fF OPEN (0%) ISS(A+W) (37%) | CLOSED1(76%) | CLOSED2(78%) | CLOSED 3 (79%)
Air 1,705 39 104 85 78
Biomass 0 0 3,446 1,528 1,032
Food 4,073 4,073 149 149 149
Thermal 36 32 111 87 79
Waste 0 0 6 4 4
Water 6,462 2,206 3 3 3
EVA 984 929 757 757 757
Accommodations 3,024 3,024 2,462 2,377 2,349
Total 16,284 10,303 7,037 4,990 4452
Total/OPEN 1.0 0.6 0.4 0.3 03
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35,000 20,000
30,000
15,000
25,000 .
oo ’ E‘D
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7.6. F&H

H LA~ H 1 B OB U CRETS AT RE 22 A B AR R Gl o A 7 DY — L 2 BR3E L T2,
BRVEPEY AT A EEGTe A S A MRS AT AOEE L ESM (22T, LED 72 Elal OHAfi 238 A L
THEEIZOWTHE LT, FIGEOZWEM ORI OB L, ERFIAZIEE BT S aIc k&<
VHVEEZMZ D LN TE, BIAMOEEAF LV 450 HUKE, 1SS BOEEAF LY 750 HLERIZAF]
IZR D Z L BHER LTZ, LU S, B2 &t ESM % AW 7237l Tl #s Bz mo L, 227
Mz BT 7546 T, BB ISS B L v A FIZEAICIX, £ 240 1850 H, 3650 HLUL L3N EETH
L2 ENbhol,

Z T, A TCEEEMSOK  BREOWEZFEL, KT ELFA LA, 10 R THIERD
LREIZMETHLY S ESM TR LEH 2 A N CHARABRES O 1 DORER Lz, AEHEE LT 8 ff
MOEMZFRT 256, FEEREPKE VA 3, XA AOZEGREG B & HEMbEM & = 2 M
BT CHETH D,

ek TA - LT ER

EMHERF O AT L O IS fEHT Tl AL fEim (Biochemical Stoichiometry)' 023 Vs 5405, AL &L,
PASHAE RESR OB IS A& T3~ 5 7212 Volk T. & Rummel J. D.AZ X - TRAF & iz, AfbFEEwIL. Ao
REWE 2 b2 Tl L, 2 ORI T 2 E A aEk L. BERFANZE SO TE 4 i
LIV RMORBEZRDD D, fEY, AW, BEEWRHL, IEBVERED 4 >OWE N ERT,
k]

W OWEFERUT, JEARIC LY TTEbRE - K- T oE=7 - g 28 T2 AX<E - IBE - BEE -
e - e I b T oA E XA B D,

AT

a1'COz + a2 H20 + a3'NH3 + a4 HNO3 —

b1*C4H50N + by Ci6H300; + b3 CeH 1206 + bar CeH 1905 +bs 02 (A1)

FERTRAD
as'CO, + ae'HoO + a7°NH3 + ag"HNO3; —

bs'C4HsON + b7-Ci6H320; + bs:CsH 1206 + by CsH19Os +b19-O: (A2)
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A
N OWEEARIT, 7oA <SE - BE - BEE - e - 8230 8 TIR - 3 - Z oMo AW - Wbk -
K AZEALT 2 RA)N B2 D,
e1'C4HsON + e, Ci16H30; + e3-CsH 1206 + €4 CcH 905 +es- O —

e6CoHgO2N; + e7:C42HeoO13Ns + e5-Ci3H28013N; + e9- CO; +eo-H2O (A3)

BEFRMILER

BESEMALEL OW BT, TR - BRI ) 25 T ORRIBARSR « K « Z3R ) ICZMLT 5 (A4), T3 - R3] 23 [
MRALER R « K « 2 TR T D (AS), T DOMOAHEY - W37 25 [ R - K - 28] (8BTS
K(A6), THEFEIDOT- AT H - IFH « BEE - Mt - BRSR) 28 T ORRfbiRR - K - =R (T8 5X(AT
NHIR%,

IR
g1'CHGON, + 22:05 — h1°CO; + hy HyO +h3' Ny (A4)
o
23'CoHgoO13Ns+ g4:O2 — hyCO2 + hs"HyO +he' N (AS)
Z D DFEREY) -
25°C13H28013No+ g6- Oz — h7°CO; + hig"Ho0 +h9° N, (A6)
A
g7"C4H50ON + gg-C16H3202 + g9 CsH1206 + g10°CeH1005 +g11°O2
— h1o°CO2 + h11"HoO +h12' N2 (A7)
e} AR P
JEEAERE O PRI, TZFE LK) B (7 rE=7 LHllg) ICE LT 2RA)N LD,
h13°No + hia- HoO — hyis'NHy + 116 HNOs (AS)

% 7B M A7 LEE

BAIRY AT LD HEIZIL NASA THIH STV 5 %Al 2 A7 E 5 (ESM : Equivalent System Mass)? % 1\
%o ESM I34mifERF e A7 L0 a X EXBHO L O ICE R, RFE,. B, WEL, 7@ cRL, 7
AT ALi=l 22H n EFTHFLTESM 23R T %,

ESM :an[(M,‘ SE)+(V, V., )+ (BB, )+(C-Cy )+(CT,-D-CT, )+ (M, - D-5Fy, )]
i=1

(BI)
My 7 AT I | OYIHE Ekg]
SFy: Y73 AT A i OYIVE SRR ke/ke)
Vi 7V AT A i QYA
Vi 2 173 AT I i O ERFEE &5 MR % kg/m?]
Pi: YT U AT I i OB TIKW]
Poyi: W7 VAT I i O VE EE MR kg/kW.]
Ci: VT VAT b i ORHIERKW)]
Cogi: VT VAT I i OB EVE 5% 5 kg/k W]
CT;: V7V AT I i DI ER[CM-h/yr]
D: v a U HRy]
CToyi: V7T AT I i OFFBREVE F5AMHR £ kg/CM-h]

This document is provided by JAXA.



ARG —

Mupi: 72 AT I | OB RHEAFE S ke/yr]
SFmi: Y7 VAT I i OREIHRFE Bkt bike/ke)]

B BRI (Vegy Pegy Cogp and CToy) 1

El

i

18k 7C Al o R 7 ©EREITEME

A L AEMHERF S AT AO BRI ZE 7CL IR T, BT VAT AOE R, (K,

XTI =T REER

E:S

=

g

AV

TIXZRWESE(V, P, Cand CT) B &ICE#T D,

89

C-72ZNREESIR

181 O $fit 14 ik MSAD-04-0306 (Hanford, 2004)2), NASA CR-2006-213694 (Hanford, 2006)*), NASA JSC-47804

(Hanford, 2002)*% %2 L7=, OPEN,

ISS(A+W). CLOSED D73 25 ADORER & 3% 7C2 |[ZR T,

K 7C1 6 ADHEHRAEMRER S 2 T LAEREANER
No. Subsystem Tech. Mass | Volume | Power |Cooling |Resupply|Resupply|Resupply| Crew |Ref. No
Mass Parts | Volume | time
Mass
kg m’ W, Wi, | kg/day | kg/yr | m¥yr |CM-h/yr
|100Air Subsystem ||| |
110 |Atmospheric Control System
111| Atmospheric Pressure Control ISS 1194 | 0.26 70.5 70.5 0 0.00 0 0 20
120|Atmosphere Revitalization System
121| Carbon Dioxide Removal LiOH 0 0 0 0 0.00 | 365.00 | 1.095 0
122| Carbon Dioxide Removal 4BMS/ISS 185.1 044 | 556.21 | 556.21 | 0.00 0.00 0 2.76 20
123| Carbon Dioxide Reduction Sabatier 7591 | 0.14 | 8294 | 8294 | -3.59 0.00 0 0 20
125 Oxygen Generation SPE/ISS 38897 | 1.02 [3421.67|1868.34| 4.04 50.32 0 10.1 20
126| Gaseous Trace Contaminant Control ISS 68.41 0.14 | 19435 | 19435| 0.00 21.29 0.322 0 20
127| Atmosphere Composition Monitoring Assembly ISS 543 0.09 | 103.5 | 103.5 0.00 0.00 0 0 20
128| Sample Delivery System 1SS 3511 | 0.04 0 0 0.00 0.00 0 0 20
129| Airlock Carbon Dioxide Removal 1SS 181.3 | 0.23 397 397 0.00 0.00 0 0 20
180|Gas Storage
181| Nitrogen Storage High Pressure 1 0.00 0 0 0.02 0 22
182| Nitrogen Storage Cryogenic 22 0.02 0 0 0.02 0 22
183| Oxygen Storage High Pressure | 118 0.09 0 0 3.59 0 22
184| Oxygen Storage Cryogenic 139 0.11 0 0 3.59 0 22
190 |Fire Detection and Suppression
191| Fire Detection System ISS 1.5 0 1.48 1.48 0 0.00 0 0.01 20
192| Fire Suppression System 1SS 6.8 0.04 0 0 0 0.00 0 0 20
[200[Biomass Subsystem |
220[Plant Growth Chamber / Salad Machine
221| Plant Growth Chamber Drysdale 43004 | 436 |1107923|1107923 1614.22 922 16
222| Salad Machine Takashima 120 | 0.602 500 500 240 91.25
223| Plant Growth Machine I CLOSED 1 | 11873 | 1303 |[442610| 176489 732.83 92 WG
224| Plant Growth Chamber unshielded I CLOSED 1 14661 15
225| Plant Growth Chamber shielded 213038 15
226| Plant Growth Machine IT CLOSED2 | 8710 792 392001 | 125880 437.10 50 WG
227| Plant Growth Chamber unshielded IT CLOSED 2 7913 15
228| Plant Growth Machine IIT CLOSED3 | 7656 622 375132109011 338.52 36 WG
229| Plant Growth Chamber unshielded I1T CLOSED 3 5664 15
Food Subsystem || ||| o
262| Food Storage without food production Shuttle 0 0 0 0 11.16 0.00 0 0 WG
263| Refrigerator/Freezer 1SS 321 2 0.204 | 0.228 22
264| Food Storage with biomass production Lunar Farm 0 0 0 0 0.41 0.00 0 0 WG
Thermal Subsystem | || | | N R
310(Temperature and Humidity Control
311| Common Cabin Air Assembly 1SS 118.08 | 0.5 | 530.52 | 530.52 0 0 0 20
312| Avionics Air Assembly 1SS 124 0.03 175 175 0 0 0 20
313| Atmosphere Circulation 1SS 9.8 0.02 61 61 0 0 0 20
314| Atmosphere Microbial Control 1SS 100 0.27 0 0 0 19.06 0.13 333 20
320 Internal Thermal Control System
oo Subegsem T T B
I [ B
410| Solid Waste Collection
411| Solid Waste Collection ESDM 36.36 | 0.13 14 14 0 0.00 0 0 20
420| Solid Waste Processing System
421| Solid Waste Treatment Storage 78.33 2.18 0 0 0.00 0 0 20
422| Incinerator ALS 200 14 03 13 10.00 0.2 22
423| Supercritical Water Oxidation ALS 200 14 O 5 1.5 0.2
424| Bioreactor 231 0. 46 0 59 1059.00
425| Bioreactor

F Erme/ Waste Water Collection System
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511| Urine/ Waste Water Collection System 1SS 4.55 0.02 4 4 0 1.62 0 0 20
512| Urine/ Waste Water Collection System ALS 4.55 0.02 4 4 0 1.62 0 0 20
520[Water Recovery System
521| Water Treatment Process ISSWRS 541.63 | 193 | 788.76 | 788.76 1295.75 0 0 20
522| Water Treatment Process VPCAR 55756 | 1.69 [4011.45|1808.87 100.96 0 0 20
523| Urine, Hygiene&Potable Water, and Brine Storage ISS 13334 | 035 13.68 | 13.68 0 0 20
524| Urine, Hygiene&Potable Water, and Brine Storage ALS 205.12 | 0.53 19.81 | 19.81 0 0 20
525| Microbial Check Valve ISS 3.56 0.01 0 0 1.41 0 0 20
526 Microbial Check Valve ALS 6.67 0.02 0 0 2.65 0 0 20
527| Process Controller 1SS 36.11 0.08 | 156.18 | 156.18 0 0 20
528| Process Controller ALS 63 0 180 180 0 0 20
529| Water Quality Monitoring ISS 1407 | 0.04 4.72 4.72 0 0 20
530| Water Quality Monitoring ALS 14.07 | 0.04 4.72 4.72 0 0 20
531| Product Water Delivery System ISS 37.99 | 0.09 2.65 2.65 0 0 20
532| Product Water Delivery System ALS 5837 | 0.14 3.83 3.83 0 0 20
540 |Water Storage
541| Hygiene Water Storage - 132 1.32 14.70 0 0
542| Potable Water Storage - 27 0.27 3.00 0 0
543| Urine Storage - 9.02 0 0
544| Waste Water Storage - 4.80 0 0
[ R
610 |(Clothing
611| Clothing Supply 292 6.24 0
612| Clothing Laundry 0.12 0.26 0
620 [Laundry Equipment
621| Water/Dryer - 80 026 |633.33]633.33| 0.00 0 12.045 20
622| Detergent - 0.01 0 0 0 0.35 0 0 20
630Whips
631| Hand/Face/Shower Wet Whips - 0.31
640 |Miscellaneous Items
641| Miscellaneous Items - 5.06
642| N, 3542
|700) AN R R A
711 Maximum Absorbency Garments - 196 0.82 0.05 0.0001 44.8 20
712| Carbon Dioxide Removal (LiOH) - 0.50 0.0015
713| Airlock Recycle Pump for EVA - 1000 | 1000 0.48 0.0014
714| Oxygen Recharge Compressor Assembly for EVA - 0.27 0.0008
715| Food, O,, and Water Add - 0.77 0.0023
#7C2 OPEN, ISS(A+W). CLOSED DY 73 2T ADIERL
YT UAT L OPEN %! ISS (A+W)%! CLOSED %!
1| Air 111, 121, 126, 127, 128, 129, 181, | 111,122,123, 124, 126, 127,128, | 111, 122, 126, 127, 128, 129, 181,
183,191,192 129, 181, 183, 191, 192 191,192
2 | Biomass 223,224 (CLOSED 1)
226,227 (CLOSED 2)
228,229 (CLOSED 3)
2 | Food 262 262 263,264
3 | Thermal 311,312,313, 314, 321 311,312,313, 314, 321 311,312,313, 314, 321
4 | Waste 411,421 411,421 423,425
5 | Water 511, 541, 542 511,521, 523, 525 511,523,525
6 | Accommodations 611,631, 641 611,631, 641 612,621,622, 631, 641
7 | EVA 711,712,713,714,715 711,712,713,714, 715 711,712,713,714, 715

PTVRAT LOFTUT, K IC1 DEFELRIGEL TN D,
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