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HABITABILITY SuBSYSTEM____ Housekeeping

APPLlAﬁCE FUNCTIONS CONSIDERED

Surface Wiping

Manual Collection

Vacuum Collection

Refuse Transfer

Refuse Processing

Refuse Disposal

Washing y

Drying

Washing/Drying Combination

.
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DESCRIPTION The housekeeping habitability subsystem was designed to provide the
cleanup, collection, processing, transfer and storage of refuse generated during

a mission and crewman garment/linen maintenace. The study assumed refuse transfer
would be accomplished manually for the missions under consideration. Longer term
missions may eventually require some forms of automatic transfer. The housekeeping
routines and equipment interface with all of the crew tasks, including experiments,
medical research and care, system operations, dining, recreation, sieep, and

" personal hygiene.

.o €2-351 ..
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" HABITABILITY SUBSYSTEM 3.0 Housekeeping

4‘-
)

HABITABILITY FUNCTION 3.1 Equipment Cleaning

¢

: APPLIANCE FUNCTION 3.1.1 Surface Wiping

NUMBER OF CONCEPTS CONSIDERED 12

ASSUMPTIONS

(1) Equipment cleaning includes all methods which use a moist wipe, cloth or
sponge and a means of drying the item cleaned. :
(2) The equipment cleaning function was assumed to be performed 15 times per
‘day. Three times for meal cleanup, six times for-cleanups of the personal
. h{giene area, three times for cleanup of spills, etc., and two for continency
cleanup. .
23; Usage of a wetting unit, or equivalent, was based on 2.25 minutes per use.
4) Washer/dryer penalty was based on washer concept 8, Water Spray Agitation
and Dryer concept 1, Forced Hot Air - Electric Dryer.
(5) Water used for Space Station equipment cleaning was assumed to be recycled

. minus the water lost associated with the suspended solids. Shuttle water used
is not recycled. :

-

c2-352 - °
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SPACECRAFTSpace Station

HABITAEILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION_Equipment Cleaning

APPLIANCE CONCEPT ..0./TITLE 1/Disposable Wet/Dry Wipes
“INDEX NO._3.1.1.1 REF. NO._ 236,186

DESCRIPTiON The disposable wet/dry wipe concept utilizes a wet wipe for clean-
up and dry wipe to soak up remaining moisture. A wetting unit with hand hules is
supplied for the function. The wetting unit has a water supply outlet and a fan
for providing water entrainment during use. A centrifugal separator is provided
upstream of the blower to collect used water. Water temperature is controlled
by mixing hot with cold water in a temperature controlled mixing valve. The crew-
.man wets the wipe, uses it for area cleanup {disinfectant soap is located at the
wetting unit) and can be rewettad if necessary for cleanup. The wipe is wrung out
' in the wetting unit and disposed of by deposit into a vacuum drier to remove excess
water. Dry wipe's are provided to dry damp arcas left by the wet wipe. The used
wipes are deposited into the refuse system. The disposable wipes are 12 inch
squares of 4 ply nwet strength" paper. One wet wipe and one dry wipe are provided
per cleanup based on a maximum of 15 cleanup functions per day.
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS
CONCEPY[/DISHOSABLT LUNTLLIEY Ul FES otk nossir_3, /, £, [
ELECTIRICAL PONMER REQUIREMENTS
‘ AC . POWER . 6C__POMNER
Q)
usE_YiMe ©) DEMAND ® ® DFFAND
CYCLE PEAK AVERAGE (WRTY- ks PEAK AVERAGE a1
COMPONENT (REF) (HR) (WATTS) {WATTS) OHE (WATTS) (WATTS) Mx
. WETIMNG UM (236) 0375 _500 360 /3.5 - = s
.45_0_0...—' __LZ.S__ ———ae ———— e
MAXIMUM TOTAL MAXIMUM JOTAL
. THERMAL REQUIREMENTS
' LATENY SENSIBLE HEAT LEAK 70 COOLANY
SOURCE {BTU/HR) (BTU/HR) (BTU/HR) (BTU/HR)
{
WATCR HENT LOSS . —Be0 = —_— 360 _ .
LNRTORS s _9f,8 = __948 _ —— .
w0563 218 (928 R78.(929)  105.6.(3¢0)
WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR)
) .
OPERATIONAL PENALTIIES
/ ' MEAT Leak AL cooLau ELECTRICAL WEIGHT VOLUME
\ ' SOURCE . (BYU/HR/CYCLE) (BTU/HR/CYCLE)  (PK WATTS/CYCLE)  (LB/MISSION) (FY3/PISSION}
(N
\ r
TOTAL . ) e
. WATTS/CYCLr WATTS/CYCLE KG/KISSION MIMISSTON
(BTU/HR/CYCLE) (BYU/HR/CYCLE) (LB/MISSICH) (FY /M1581CN)
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EPT KEQUIREMENTS AND PENALTIES CALTULATIONS (CONCLUDED)

wnoex hurser 3, L [, 1

FIXED WEILGHI/NOLUME REQUIREMENTS
WEIGHY VOLUME
COMPONENT «REF) (LBs) (H13)
LTI LN ML (23¢) Y -7 [B5 O
HETLORY LUFES — (230) BaE - 2.28
TorR [._72.3¢ (159.5)] |_547_(173.3)]
KG (LBS) M3 (FTY) 7,
SOLID EXPENDABLE WI/NOL REQUIREMENTS
® ©) O) ®
(D WT/UNIT (REF) VT/CYCLE VOL/UNIT (REF) voL/CYQL €
(PKG.WT/UNIT)(REF) (ng) (PKG.VOL /UNIT)(PEF) 9 %)
TYPE UNITS/CYCLE(REF) (LB). (L8 (F13) Fy3

LUTLHPES . [ (2%)
QLY (/PeS . L (236)

oYW /L ’A BN o) X NN » [+ - NN - =) -
T OIE23) L0085 TO0I5 . _.ol5

Z® ’”161/&'%%?&?” ZO mm vl /cvm
- {LB) (#1?)
S (BF 030 - [::375 _szﬁ
CYCLESTDAY TTUDAYS/MISSION ‘“’1'01". »(I!‘/;.‘YCK"
LB
ssion 5 /BE  «_ ,0030 - [ I‘r"j(g 29))
““fvcus‘/’o‘»fv_”“ s 1SSION ‘“'1'()1‘.\(?'3%%1{‘“ MY
GAS/LIQUID EXPENDABLES REQUIREMENTS
@ R @ AMT RECOVERED/CYCLE AMT 1051®[CYC1[
mr.usm/cvcu(n:r) ECOVERY @xQP D-@
TYPE ' (LB) FACTOR (L8 (Le
OXG N pifm) 200719 . N/(A : N/A. W~ 22y 5
v RATEER .S M= 0002 *¢2125 _,0005;“-_
zaazzga&aazaaﬁy___aﬁff MN/A. Yo, ~ S
MZEK{%@ZZ«M ——a490 A/A. ____.A(//L L0
. Yy TO L2941 YO .04
. AN, /19.9 (24
WISt C'v‘é%-u.tv“‘ "T\A‘v{ﬁgﬂoﬂ' - me & oaiuuf "2?3)‘& .iﬁgf. L“""h{ '@]
L8
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SPACLCRAFT Space Station
HABITABILITY FUNCTION Equioment Cleaning

APPLIANCE FUNCTION  Surface Wiping

APPLIANCE CONCEPT NO./TITLE 2/Reusable MWet/Disposable Dry Wipes

‘INDEX NO. 3.

1.1.2

DESCRIPTION

wipe for cleanup and a disposable dry wipe to soak up remaining moisture
wetting unit described in concept 1 is also required for this
usable wipes, however, are wrung out in the wetting unit and
able wipes are provided for a maximum 15 cleanups per day.
maximum of 5 times befcre washing.
Tne reusable wipes ar

and replaced.

The disposable dry wipes are 12
dry wipe per cleanup are provis

REF. NO._

236,186

The reusable wet/disposable dry wipe concept utilizes a wet reusable

drier to remove excess water.

After sixty washings,

concept.
reused.

. The
The re-
Three reus-

The wipe is used a

the wipe is discarded

e 10 inches square of 4 ply "wet strenyth" paper.
inch squaresof 4 ply "wet strength" paper. One

joned which are disposed of by deposit into a vacuum

The dry wipes are provided to dry damp areas left

by the wet wipe.
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APPLIANCE CONCEPT KEQUIRTMENIS AND PENALTIES CALCULATIONS

inoex KuvsiR_ 3, L [0 2

ELECTRICAL POWER REQUIREMENTS
' AC . POVMER L DC__PONER L
USE_YIME ® ® ocrg?eo ® ® DERAND
CYCLE PEAX AVERAGE (WATT-HR/ PEAK AVERAGE (z‘v‘glgj‘”
COMPONENT (REF) (HR) (WATTS) (WATTS) M (WATTS) (WATTS) OxQ
. WETTING ONIT (23) 0378 _Sno  _36a 135
200 . /2.5 -
MAXIMUM T6TAL VAX IMUM TOTAL
. THERMAL REQUIREMENTS
LATERT SENSIBLE HEAT LEAK 10 COOLANT
SOURCE (BTU/HR) (BTU/HR) (BTU/HR) (B1U/HR)
LWRTER HeHT LOSS ZO — — (el
o 5.6Ge0) 278 (#8) 278 (7#5)  105-¢ (340)
WATT (BTU/HR) WATT (BYU/HR) WATT (BTU/HR) WATT (BTU/HO)
, )
OPERATIONAL PENALTIES
/ NoAT Leax TR oL ELECTRICAL VEIGHT voLUME
\ SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE) (PK WATTS/CYCLE)  (LB/MISSION) (FT3/MISST0N)
apseer 2000 B2 o — 329 __ 227 _.272 .
Deve. s8N M 492 LS .29 .
Y —_— .
‘ 4
, 25T T3z T 258 Y%
T00AL _87.8()._. _-.(11.1. L _ .88 _ (458)_. _45' ).
. 115/70%¢C WRTTS/CYCLL i KG/NISSION LA £33 (0]
(BIU/MR/CYCLE)  (BTU/MR/CHCLE) {LB/MISSION) (FY3/MISS10N)
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APPLIANCE CONCEPT PFOQUIAEMENTS AND PENALTIES CALCULATIONS (CCHiLUDED)
CONCEPT 2/ CLUSHBLE. T/ DISPOsABLE DEY WIPES wour kiR 3 L2

- . — e e e - - = L. WA A SO AL

WEIGHT YOLUME
COMPONENT «(REF) (LBs) (F12)
WETTING ONLL. “_1__3,4) 284 . ' 3.5
WELListinBle 087 (236) 4 _ 4.23
LUFES,
' ‘ ' - ]
o[ 3175 4999)) | _.220 (137)]
XG (LBS) L LN (25 I
$OLID EXPENDABLE WINOL REQUIREMENTS )
@ ©) O] ®
WT/UNIT (REF) WT/CYCLE VOUJUNIT (REF) YOL/CYCLE
(D (PKG. HY/UN[T)(REF) @X(;) (PKG.VOL/UNIT)(REF) (P (a)
TYPE UNITS/CYCLE(REF) (LB (F13) F13)

WET WIPES  _.0l6T(236) mil&%) WCOOLLE . 2252 [236) «anondZ]
QSLZABED2 MRS ([ (036) TOIE TR .olS_ | TEDIE . LO0LS

———— e e e ety e

o YT
Z® 101!. u/cmr - Z O lﬁAUL/v"ELﬁ{L,&'
(Ls) (F13)
TOTAL WT.
Mission . / .86:
st ”’"WCZL{NA‘F”" ' “"”o“v{/mssst'for’“ ' ""?(){’s(a{r‘gvécé& [::8 A ( ﬂ—@ 5) |
LB
T0TAL VOL | - e
- /20 2
st ® cv‘c{lbs'/'u‘f(v’”—“ ' "‘_HA{S/Mgswn“—’ ' “?mo‘:z?f/gcé[ E———!—‘Z];‘%IME-JIJ
GAS/LIQULD EXPENDABLES REQUIREMENTS
o R ®RY m.ntcnvtou)tn/cvcu AT Lon®/cvu(
AMT.USED/CYCLE(REF)  ° cove OY10; -Q
TYPE (Ls) FACTOR (e Ly
WATER. .5 (236) _[-.000) - __.4995 0085
LWASHE WRTCR _ .
L20SS Pty A2 _l-.0009  __.[I1989 ~ __.oooll
uzazuu oss(okyawrc) __O¥70. N/A NA 0?90
WIPeDIIIA) 000719 N/ MA_ __.a0oll).

4 TO . —ebk?7 L® .ofo3
W _ s 184 mmg;m 1389+ 6497 - [ £3.3(32)
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SPACCCRAFT Space Station

HABfTABILITY SUBSYSTEM Housekeeping _ HABITABILITY FUNCTION_Equipment Cleanirg

APPLIANCE FUNCTION_ Surface Wiping
APPLIANCE CONCEPT NO./TITLE_3/Disposable Met/Dry Wipes (Prepackaqged)

"INDEX NO. 3.1.1.3 REF., N0.250,283

DESCRIPTION The disposable wet/dry wipes concept consists of prepackaged wet
wipes which were used on Skylab. The wet wipes are contained within a package to
eliminate water evaporation during storage. The dry wipes are dispensed from a
196 count container. The wet and dry wipes are used for cleanup and discarded.
The Skylab size wet wipe weight and volume were ratioed (5.3) to the 10 inch
square wipes used in Concepts 1 and 2 in order to provide a equivalent trade.

Wipe Dispenser
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) APHXMCE CONCEPT REQUIPEMENTS AND PEKALY# T
CONCEPT Z/DULFOS UL s T/ DRY IR G S (PE ¢ PACK HE a2,

TALCULATIONS

INDEX NUMBER S,

L3

ELECTRICAL POWER REQ EMENTS
e AC _ POMER 0 ¢ POWER
@ (.
usy Ymg ® ® i ® ® DEMAND
cveLe PEAK AVERAGE L PEAK AVERAGE (§Cé:£”“’
COMPONENT “RIFY (HR) (WATTS) (WATTS) (WATTS) (WATTS) Mx(
MAX [MUM TOTAL MAX IMUM T0TAL
THERMAL REQUIPFMENTS
LATENT SENSIBLE HEAT LEAK T0 COOLANT
SOURCE (BTU/HR) (BTU/HR) (81:J/HR) (BTU/HR)
— N . A
TOTAL R, R e [
WATT (BTU/HR) WATT (BTU/HR) WATT \sTU/HR) WATT (BTI./HR)
OPERATIONAL PENALTLES
THE RMAL
. MEAT LEAK 10 conLANT ELECTRICAL WEIGHT yoLume
SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE)  (PK WATTS/CYCLE)  (LB/MISSION) {(+ 1Y /MISSION)
N/ —
»
YOTAL . e e e eeo—a
TUATTSZEVCLE WAYTS/(YCRLE KG/MISSION M /MISSION
(BTU/MR/SYCLEY  (BTusageYeLE) {LB/MISSION) (FTY/MISSTON)
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APPLIANCE CONCEPT REQUIREMENTS AND PEMALTIES CALCULATICAS (COMCLUDED)

CONCEPT ﬂ'a SFOSABLE wt T/PR Y «wllFES (PREFNCLNGEP) inoex wumeer 3, 1. 1.3
FIXED  WEICHT/NOLUME REQUIREMENTS
WEIGKT VOLUME
CCMPONEN( (REF) (LBS) (F73)

mL;/agf_azzwzso) 124.2 25.39

o [ B5LT G4 [ .78  (es.39)]

. " KG (L8S) n (FT3)

SOLID EXPENDABLE WI/NOL REQUIREMENTS

. GD ® ®
) WT/UNIT (REF) WT/CYeLE VOL/UNIT (PEF) VOL/CYPLE
(PKG. m/urm) FEF) (OLIE (PKG. vouuxr) (RET) D

TYPE UNITS/CYCLE(REF) LB) (L8 (F72) (AN

weT wifss & (230) .ﬁé/im(« )in) 472 .zgj/zp/[éﬂﬁv«a«) o027
BICCIDE WHEES .S (234) TT[T0 LA 53 227203 L0058
DRY wnPES. [ (23 2.44729*:74 W) w0103 72T zse) 0007

T L0092
)"O 1ot AL ur%u: . ZQ wu?» ?cvm
(Ls) (F1Y)
TOTAL WT. . . N
MV &5 x /BF  a_ ,2805 38l (7119
ZVCTES/UAY DAYS/MISSTON TOT.WI/CICLE )
(L8)
TOTAL VL _ . ——
Twssion T /L N ‘é S 2 L_,.---jé,; 625 37)]
CYCLES/0AY DAYS/MISSION 0 .\(wugms (i17)
1] f[)
GAS/LIQULD EXPENODABLES REQUIREMENTS
U] m(ﬁ” AT ltcnvtch?h/cv L aut xcs@cvm
AMT USED/CYCLE(REF) (_l)l()) g))
e (Ls) ‘ FACTOR (Le '(Ll
A, .

. 20 ' 1O
1 ) X .
Blsaon * X X . ° : [: ———]

TTEYEUC/0AY T TOAYS/MISSTUN T YOYATTosY/eval ] A
e Q@ () gD
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SPACECRAFT Space Station

HABITABILITY SUBSYSTEM Housekeeping

HABITABILITY FUNCTION_Equipment Cleaning

.APPLIANCu FUNCTION Surface Wiping

APPLIANCE CONCEPT NO./TITLE_4/Automatic Mop

"INDEX NO. 3.1.1.4

REF. NO.__236,1C0

DESCRIPTION The automatic mop concept is a hand held scrubber head connected by

coaxial flex tubing to a water supply valve and an air transport system.
1s fed into a sponge in the scrubber head for use in cleaning equipment.
pick up housing connected to the vacuum line surrounds the sponge.
is used to cnllect water from the cabin air.

Water

A water

A water separator
A pump unit injects water into the

water waste management system. One new sponge is provided per week.
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APPLIANCE CONLEPT REQUIKLMERTS AND PENALTIES CALCULATIONS
CONCEPT_of A LTORIRILC. MOP noex noveer 3, o LF

ELECTR!CAL

ELECTRICAL POWER REQUIREMENTS
AC . POWER DC POWER L
QS_E__@_I_I{[_ @ ©) otrgzm ® DEMAND
CYCLE PEAK AVERAGE ‘E"Y“Cl’ (e PEAK AVERAGE “C”Y‘HE““/
COMPONENT (REV) (HR) (WATTS) (WATTS) [0} {WATTS) (WATTS) Ox®
ALTowaATiC '
HO2 LANIT_(230) _.&32.2 K28 37 L3 :
S2.8. ' [l19
MAX IMUM . TOTAL MAXTMUM TOTAL
IMLEQ&!‘ REQQLEE&E&li
LATENT SENSIBLE HEAT LEAK 10 COOLANT
SOURCE (BTU/HR) (BYU/HR) {BTU/HR) {BTU/HR)
WATERZ HEAT LosS . 27200 36,7  _S&al = _2700.
Mo7eVes.
TOTAL 9 _RQie) (0.8 @5:2) 0.8( 3¢.7 19/ (2200)

WATT (BTU/HR)
[ ]

WATT (BTU/HR) WATT (BTU/HR)

PENALTIES

OPERATIONAL

WATT (BTU/HR)

RMAL
! HEAT LLAK 10 COOLANT ELECTRICAL WEIGHT VOLUME
SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE) (PK WATTS/CYCLE)  (LB/MISSION) (FT3/M1SSI0N)
WYy/1. :
: —
F .
TOTAL . — — e e
WATTS/CYCLE WATTS/CY(LE KG/MISSION HY/MISSION
{BTU/HR/CYCLE) (BTU/HR/CYCLE) {LB/MISSION) (FYI/MISSION)
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES (A CULATIONS (CONCLUDED)

concmf[ﬂgz’g/gyjﬁc B OP Inoex Nuroer 3. 1. 1. ¥

’ WEIGHT YOLUME

COMPONENT (REF) {LBs) (FT3)
21 . ) 20. b [.5
NGl s LIE /2

o . [ 288 @8 [ .oi& (7]

. " KG {LBS) M3 {FT?)
soL1p EXPENDABLE WI/NOL REQ!lEEEf!&Ié ,
@ ®
@ WT/UNIT (REF) HT/CYCLE YOL/UNIT (PEF) VOL/CYCLE
(PKG.WT/UNIT)(REF) ®ng) (PKG.VOL/UNIT) (REF) X14)
TYPE UNITS/CYCLE(RLF) (LB) (LB (F13) FT3)

SPONGES — o143 (250) 002989 (2%) Con#2]  _.000fB8I0%) 006

2
E® 4472 m/‘?mz Z® wm i /Qc?s
(LB) (FTY)
Nsstoc T /5 ' v _oo0g27. 539 (1./8))
\ CYCLLS/0AY T DAYS/MISSTON “'Tur.»(n'/'gvm ) e R T ()
: LB
T9TAL_VOL '
MISSION X X __ . - , 0055
""‘cv/'c'L%'/‘liA‘v“_“ '_o‘Avs/r:l'l SSISR 1@%@%\% T L M3 (rmI/?j

GAS/LIQUID EXPENDABLES REQUIREMENTS

10 @ O ®

. RECOVERY AMT _RECOVERFD/CYCLE AMT LOST/CYCLE
AMT,USED/CYCLE(REF) : D (ONE
TYPE {L8) ‘ FACTOR (L8 LB

QLNTER e [236) [-.c00) 49955 = _ .oo0¢S

. X0 .5 - 20 o2
) TOTAL WT. ’ ) q )
e -tv TE/OAY ' 'T)ixééiﬁ'sxbn”' * TO1AL at: scfofﬁ'g? "A(%: ' ;zqo) ﬁ 72;015/ “ ]
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SPACECRAFT Space Station

'HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Equipment Cleaning

APPLIANCE FUNCTION  Surtace Wiping

APPLIANCE COMCEPT NO./TITLE 5/Reusable Cleaning Cloths/Disposable Dry Wipes

"INDEX NO._3.1.1.5 REF. NO._236,237,245,209

DESCRIPTION The reusable cleaning cloth/disposable dry wipe concept is the same
as Concept 2; however, terry cloth are used for cleansing cloths. The terry wash
clothes are 6 inches square. The cleaning cloths are provisioned 3 per day for a
maximum of 5 clean up functions. The cleaning cloth is used for sixty washings
then is discarded and replaced. The cleaning cloth is washed and dried daily using
a washing machine and dryer. The disposable dry wipes- are 12 inch squares of 4 ply
"wet strength" paper. Once disposable dry wipe is provided per clean up based on a
maximum of 15 cleanup functions per day. The wipes are disposed of by deposit in

the refuse system. The concept is penalized for theusage of a wash/dryer for recycling

the terry cloth cleaning cloths.
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e COLD WATIR ACCUVSLATCR

VATIA T52°00CKT
(2R

FROM NTS

ey e
VATER SYSTN

f
.. . TDATRATURE
T e CRNIROL VALY

nmeee e e meon

€2-373



i D2-11856!-5

APPLIANCE CONCEPT REQUIPLIENTS ANL FENALTIES CALCULATIONS
moex wovstR_ 3, [ [, S

ConcerT 57K USHBLE ZLLEDINING CLOTHS/DYSK0SABLT DRV (I IPES

ELECTRICAL POWER REQUIKEMENTS

AC . PONER & pe POWER L
g;gs;?ﬁg ® ® DEMAND ® ® DEHANT
cYeLe PEAK AVERAGE (ECEZ;“”/ PEAK AVERAGE ‘35255? /

COMPONENT (RLF) (HR) (WATTS) (WATTS) OHE (WATTS) (WATTS) OHO)

s WETTING LT (2%) . 2375 Sen_ _F6l_ 135 — = -

Y=lol ' 13.S -
MAX ITMUM . TOTAL MAXIMUM . TOTAL

LATENT SENSIBLE HEAT LEAK T0 COOLANT

SOURCE {BTU/HR) (BT!/HR) (BTU/HR) (BTU/HR)
UWATER HAT LoSS 360 - —_ e _ 26O .
MOTORS = __?F8 918 _ =

TOTAL /Qi(zé%@ ZZW) 278 (948) ZQSG@%O)

WATT (BTU/HR) WATY (BTU/HR) WATT (BTU/HR) WATT (BTU/HE,

OPERATIONAL PENALTIIES

,
]

+

4 THERMAL
/ HEAT LEAK 10 COOLANT ELECTRICAL Wt IGHT YOLUME
\ SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE) (PX WATTS/CYCLE)  (LB/MISSION) (FTY/MISSION)
CASHER, 17/ : _ RO (.8 .l
prRYee. —f23 0 229 . 1o @ _ 271 = .60
\\1
API D S ' ' '
o _ 537 6.7 g3 T.omd T
N TOTAL ,_({8\30 3()_ .....(2219)._ ...lgr.c?,...._. —— <9| ‘-i).- ..[/,: a.j).......
WATTS /YL WATTY/CYCLL KG/MISS!ION 1 /MISSION
(BIU/HR/CYCLE)  (BTU/Mi/CYCLL) {LE/MISSTON) (FT/MISSION)
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (CONCLUDEL)
concmmm;m,w; CLOTHS JDISPOSABLLE DRY cipP:S  toix wmsir 3, [, [ &

WEIGHT VOLUME
COMPONENT (REF) (LBS) (FT3)
WETTIMG LAIT _ (236) 28,49 3.5
CLENNING CLOTHS
LUPES, (23¢) : 44.99 L. 65
v [ 33.3 (7398)) | .287 (0.15]]
. . " KG (LBS) M3 (FT3)
SOLID EXPENDABLE  WINOL BEQQLEEﬁEEié
1) ’ HT/UNIT®(W.IF) WT/CYCLE VOL/UNIC?)(PEF) VCL/CYCLE
(PKG.WT/UNIT) (REF) Ox¢ (PKG.VOL/UNIT) (REF) (Ph?

TYPE UNITS/CYCLE(REF) (L) (M) (F13) T
CLEPNIBG LU OL6l (276) _w0TT . _ 0013 0546 (209) 00091
DRYwFes | (230 TTOIR (Z:3) QLS | TABIS {25 _Q0L5

Z® —"ﬁ),)I{Léh‘?uCli'h . 2© ?5?9 vg/lmu

(L) (F71)

TOTAL WT. | - , . - N

IS 10N W S SN S~ '7-X S 204l ~#+%)
. CYCLES/DAY DAYS/MISSION 10 .»(.'Iésmi . K6 {L8)

TOTAL VoL e o

THISSION X & X . . 88 6.5
TTCYCLES/DAY T ’—"D)(YS/rﬁss'lb'r('v ) "Ti)?’\(tif?g-v[dt*’ [:‘—‘"'MT T T’}(‘ z ) ]

L]

L GAS/LIQUID EXPENDABLES REQUIREMENTS

o o @ocee mn oSt
AWT.USED/CYCLE (REF ) RECOVERY m.nszingn/c t ORI
TYPE (LB) ‘ FACTOR (Lﬁ‘if {LsY .
WATEE LS Q%) _[—.0c0? @ _.99755  _oop?S
UISHEL UHTERL i — —
LOSS _LepNseryY /2.5 Lmpoo9 . _L2989 . L0011
WATER, LOSS (RYIAS)_ 049 AN NN %9

OX YL M (s DISSIK)__ 00019 N/ N 0007]9

YO 67472 ' T 0503
. ..) TOTAL WT. . ’ p
s _Wc{’ggm/\'f"" ' *m{‘ﬁxﬁ'ror ' 1oﬂﬂ§%7%vm - £38.8 . o741 E_@KG%:@JZZB

(18) O
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SPACECRAFT Space Station

HABITABILITY SUBSYSTEM Housckeeping HABITABILITY FUNCTION Equipment Cleaning

APPLIANCE FUNCTION Surface Wiping

APPLIANCE CONCEPT NO./TITLE 6/Disposable Cleaning Coths/Disposable Dry Wipes

"INDEX NO.__3.1.1.6 REF. NO._236,283

DESCRIPTION The disposable cleaning cloths,/disposable dry wipes concept is the
system used on the Skylab applied to equipment cleaning. The terry cloth cleaning
cloths. are wetted by depressing a water supply valve. The unit will provide warm
water from a heated storage tank. After the cloth is used, it is squeezed using

a manual squeezer unit. The water squcezed from the cleaning cloth is assumed to
be recovered and routed to the water waste management system. Three cleaning cloths
are provided per day for a maximum of 15 cleanup functions. The cleaning cloths
are disposed of by deposit in.o a vacuum dryer to remove excess water. The dried
cloth is then deposited into the refuse system. The disposable vipes are 12 inch
squares of 4 ply "wet strength" paper. One dry wipe is provided per cleanup based
on a maximum of 15 cleanup functions per day. The used dry wipe is deposited into

the refuse system.
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APPLIANCE CONCEPT FEQUIREMLNTS AND PENALTIES CALCULATIONS
CONCEPTS /DS FOSABLL CLEBANNG CLO7 IS [D1SPOSIBLG DRF W/huS WX weerr_F, LG

LECTRICAL P

£ g PONER REQUIREMENTS
. AC POMER L DC POWER —
)
g§gfi}y; @) ©) DEMARD ® ® A
CYCLE PEAK AVERAGE (gﬁéli““’ PEAK AVERALE (?CézihK/
COMPONENT (REF) (HR) (WATTS) (WATTS) oxQ (WATTS) (WATTS) @
HepiekZ __(293) 0375 - = _—_. %0 40 _5.2S
WAL PP — 023785 _S75 _S72S _2.15. _ - —
’ —
575, 215 . 140 . _S5.25
MAX IMUH TOTAL MAX IMUM T0TAL
THERMAL REQUIPEMENTS
LATENT SENSTBLE HEAT LEAX 10 COOLANT
SOLRCE (BTU/HR) (BTU/HR) (BTU/HR) {(BTU/HP)
LUATER. HERT LOSS .. O s e — e
HEATEK - /A _UG6 . =
QIR ERR_PUmP . — - 29.9 2.4 ol
o 323Wa).  226(ot)  29.4Qe0r)  32.3(10)
WATT (BTU/HR) WATY (BTU/HR) WATT (BTU/HR) WATT (BTu/pR)
. .
OPERATIONAL PENRALTIES
: WEAT Lea L oLt ELECTRICAL MEIGHT voLume
SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE) (PK WATTS/CYCLE)  (LB/MISSION) (FT'/MISSION)
— N /A - _ e
Y —— - ——
X
1) £ e
WATTS 7Cvdt WATTS/CMCIL KG/MISS10% KYMISSION
(BIU/IRZCYCLEY  (BTU/MR/LYCLE) \ (LB/MILS LON) (FY/MI5810N)

€2-377



! ' ! I | 1
. ’
1

D2 8561 -5

APPLIANCE CONCEPT REQUIREMENTS AND PLNALTIES CALCULATIONS {CONCLUDLD)
concert &/ /s pos, 45“ CLLHINIKIG wa/_)/»/s/aﬁgu. oey s mooowsr 3, [ LG

COMPONENT (REF) ¥tes) Y
QUL BLE AT DISFEMSER (e lic) 32.4 115
DUt el ML LR 1S 60. 12 —_ 304
LUSPASAE L Y (dIPLS. : 11. 4 {.1¢

o [ Gho ‘(434.5)1 | (s ‘bj]

' KG (LBS) W (FT’)

SOLID EXPENOABLE WIVOL REQUIREMENTS

- @ ©) ® ®
1) WT/UNIT (nar) WT/CYCLE VOL/UNIT (PEF) VOL/CYOLE
(PKG.WT/UNIT)(PEF) ®l3?) (PXG.VOL/UNIT) (PE}) (qu.)
TYPE UNITS/CYCLE(REF) (LB) (F13) A ED!

ZjﬂMLM 022 o2l
2ie) LIS ”252223']?14) LLOLS

D/“;ﬂ%’z[m.' A%y A _._% 7
pzmw/&:z;( L (23¢) L

—————— e ——— e e s

et St e B

> ——
2(7 167?{‘\..77um ) : EO m{u LGyt
(LB) (H17)
e - v 184 . (CFe 32 (16213
X TTUTOYCLES/OY T TTODAYS/MISSTON T T wﬁ’f'cmz - . TG ()
' ; L8)
TOTAL VOL _ ey
wssin T ___ /S x_ /8BE  x _.op2% __* .77, 3%.28]]
CYCLES/DAY omn:xssxcn 101.\(;}H§m£ : M3 Te13?
GAS/LLIQUID EXPENDABLES REQUIREMENTS
10 Q@ ©)] O]
RECOVERY AMT . RECOVEFED/CYCLE AMT 10ST/CYCLE
AMT . USED/CYCLE(REF) @DQx¢ O-Q
TYPE (LB) . FACTOR (L8 (L8
wAareL .5 [A%) _1-.0087 4995 L OOOS”
WALEL Loss( , 2 025 IN/A L NA_ _Le2S
WATL K LSS (PRYwHS) O8I0 N/ NS4 _otgo

OXYGEN (PE ISAIsAY) . 0007(9 N/LA _NMA_ 00T lE

e

SO _.575 __ - Lo .omz
mgzsz. - 2016+ 575 " [3£32(208.Y)

tos /vt QN
(Le) O]

1]
. , JOTAL WT.
MI3sTok™

({L E/OAY - m45/a;l.gl-0\
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SPACECRAFT Space Station

HABITABILITY SUBSYSTEM Housekeeping HABITABIL]T+ FUNCTION Equipment Cleaninc

. APPLTANCE FUNCTION Surface Wiping
APPLIANCE COMCEPT NO./TITLE 7/Disposable Wet Wipes/Reusables Dry Wipes

‘INDEX NO._3.1.1.7 REF. NO._ 286,186

DESCRIPTION  The disposable wet wipes/reusable dry wipes concept is identical to
concept 1, however reusable dry wipes are used for equipment drying. The terry cloth
reusable dry wipes are 15 inches x 30 inches and are used a maximum of 5 times before
washing. The wipes are washed and dryed after one day of usage and are discarded
after 60 washings. The dry wipes are provisioned 3 per day for a maximum of 15
cleanup functions. The concept is penalized for the usage of a washer/dryer for
recycling the drying cloths. :
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D2-ls56l-5

CoNCE ’T.MSED.M&L&,AZU W1 PGS fIS AL DR Y et 4% 5

inoex wovetr,_ R, Lol ]

ELECTRICAL POWER REQUIKREMENTS
AC POWER L X PONER o -
1 T
yﬁ[f;}ﬁ; Q) ® DEVALD ® ® DErivD
CYCLE PEAK AVEPAGE (géég(;f/ PEAK AVERAGE ‘:ﬁé:g;“/
COMPONENT (REF) {HR) (WATTS) (WATTS) OO {WATTS) {(WAT1S) Orx(n
AU TONG UHULL2Z) L0328 _Seo _Feo /1S, _— — —
— ——— ’ —— -
Seo .. 435 e
MAX THUM TOTAL MAX LM ToTAL
THERMAL  REQUIREMENTS
LATENY SENSIELE HEAT {EAK T0 COOLANT
SOURCE (BTU/HR) (BTU/HR) (BTU/HR) {BTu/1P)
LARTEE HETU L OSS 60 - e . - 2c0
MOTOLS - - 9_4__3, _ 918 _ T
\
To1AL 4@_54640) 275 _(945) 278 (518) 10563e0)
WATT {(BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (Blu/p
. .
OPFRATIONAL PENALTIES
, MEAT Leax T oot ELECTRICAL WEICHT voLuME
SOURCE {BYUZHR,CYCLLE) {BTU/MR/LYCLL) (PR WATTS/ZCYCLEY  (LB/MISSICN) (FY /MISSTCH)

MASHZE 465

—

22

_IB.5

A

Lrur . 336 __Az.i_ X2l . _ 1t L L3
Y4 — - - -
) 4 ) :
, 142.2 /8.3 70,7 - T oS53
To1AL { 2‘5‘/ -(é 2—'—5 .- ...ﬁ-?b»Z-——- (2-5.9).... . e
11'/ WATTS/(YCLE RG/MINLTOY H‘/FlS‘l
(ulU/“'/tVCLt) (BT CYELE) {IR/MI5S10N) (r!‘/nlssxu\)
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APPLIANCE CONCEPT RLOUIREMINTS AND PENALTIES CALCULATIONS (CONCLUDED)
CONCEPTZ&)/‘,/’QML(’_“A:,T LIPS JKSSNBLEC LPRY wrr oy noex Nmeer_3, /£, /1. 7

WEIGHT VOLUME
COMPONENT (REF) (LBS) (F17)
CITING (T ° (23¢) T 69 [55.0
DLSPOSHBLL al [ aIsS___ Ll 40 Q.14
KBeldSOmstL DY (A ES ; o3 Jd7

ww [ 5375 q18493)) 525 (823))]

. " K6 (LBS) M (F13)
soLI® EXPENDABLE WINoL EEQ!LEE&E_"YS
- @ O] ® ®
o WT/UNIT (REF) WT/CYCLE VOL/UNIT (REF) V0! /CYALE
(PKG.WT/UNIT)(REH) @x(? {(PKG.1OL/UNIT ) (REF) '\Px:?
TYPE UNITS/CYCLE(REF) (L8) (Le (F13) f1°

WELWIPES | (&35) _ W OI5 (2%) _.0l5 = __00I5 0015
RalSARE DRYAAS Ol bl Jm () _000lES _.m;%é[z. e) — 2L0006LOS

' Z® “:b@(”.w’/f;va EO roﬁ?./‘lgcéﬁa
(L8) (F19)
Bsor = /S x84 x _.pIS S48 T 783¢ " #1.81))
\ CYCLES /DAY om/mssw;-a 701, Légmt Ko (L) 7
TOTAL vVOL ____..
THISSIoN * 5 ., OO/ S0O : 3
Hission -_C‘vt{'ig‘/ur“v —-" WDA{S"/STl?ﬂO‘i—_' ’ “‘mr‘./\(«?%‘{gvcf? - [:_ n’ T (4 /)
<GAS/LIQULD EXPENDABLES REQUIREMENTS
o " @ m.ucn-.'t@mcvcu AT Losqr),cvcu
ANT.USED/CYCLE (REF) ECOVERY x(; Q)-S?)

TYPE (t a) g FACTOR (1) {e
LT [-.C002 = _ 995 = __.0005
mca&m.ssé W NA AA 7, 2 S

QUGN WUEE LIS, 002719 N/A ~/A _a2007(9
UIASHER A (EX =
LSPENNTS Sl (=000 @ _5005¢  _.p08s9

O __SbsS : LO® _.05/21
U.”
OTAL WT.
LA > A . S8 | 66.6 7&/‘%
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SPACECRAIT Space Station

HABITABILITY SURSYSTEM Housckeeping HASITABILITY FUNCTION Equipment Cleanina

APPLIANCE FUNCTION _ Surface Wiping

APPLIANCE CONCEPT NO./TITLE 8/Reusable Wet/Dry Wipes

INDEX No. 3.1 1.8 REF. NO.__ 236,186

DESCRIPTION  The reusable wet/dry wipes concept is identical to concept 2; however
reusable dry wipes are usecd for equipment drying. The terry cloth reusable dry wipes
are used a maximum of 5 times before washing. The wip 5 are washed and dried after
one day of usage and are discarded after 60 washings. The dry wipes are provisioned
3 per day for a maximum of 15 cleanup functions. The concept is penalized for the
usage ¢ a washer/dryer for recycling the cleaning and drying cloths.
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APPLIANCE CONCEPT FLGUIKIMENTS AND FLNACTIES CALCULATIONS

moex wovees 3, L 1. 8

ELECTRICAL POWER REQUIREMENTS
AC POWER DC _ POWER___
) T ON
USE YIMp ®@ ©) DERRND ® ® DErND
cvee PEAK AVERACE (‘c‘cg[”p’ PEAK AVERATF “C‘CHI')""/
COMPONENT (RLF) (HR) (WATTS) (WATTS) (OO (WATTS) (WATTS) OL
YUTLUNG LT L) 0278 _soo.. _360.. _[3.5 — - —_—_
———— ———— —— — . i " — —— ————— v — L4 — -~
_..5QQ__- ﬁxs__ FO — _
MAX MU TOTAL MAX MM 107AL
14
THERMAL REQUIRFMENTS
LATENT SENSIELE HEAT LFAK 10 COOLANY
SOURCE {BIU/HR} (BTU/HR) (BTU/NW) (BTyu/He)
UWRTEC HeRT (OSSO —  _— _3¢0
MOTORS . _— 948 __ _948__ I
o /05,6 (360) 278 (98] 272 (498) 105.6360)
WATT (BTU/HR) WATT {“TU/MK) WATT (BTL/HR) KATT (BTU/10)
. .
OPERATIONAL PENALTIE
/ neat teax M o AL VEIGHT voLuME
SOURCE (BTU/HK/CYCLE) (BTU/HR/CYCLE) (PK WATTS/CYCLE)  (LB/MISSION) (F1/MIS510%)

wasHe® 547 .
DRk _ ___39¢

—A%9
_F2.b

—&LI7 i
8.1 = LI .

A .

. —— —— et

/723 2.6 'ﬂq’"‘ é5.53 109
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APPLIANCE CONCEPT REQUIREMENYS AND PENALTIES CALCULATIONS (COMCLUDED)

CONCEPTS [ L LISABLL. UL [7DI2Y il 1PES INoEX NumstR_ 3, 4 [ &2
E1XED WMEIGHTNVOLUME REQELEE&EEIQ
NETGHT VOLUME
COMPONENT (REF) (LBS) (FT3)
LIETTING UNIT (23] 25 £9 7.5
KriiSHBLE (/e7 LURES B YR

ECUSNBLE DRY WIS : UG /6

we L[ /3. (.zg,gg)] | .to7 [3.78)]

. " K6 (LBS) M3 (FT3)
$0c1D EXPENDABLE WI/NOL “EQELEEﬂiﬁlé
. @ ©) ®
o WT/UNIT (REF) WI/CYCLE VOL/UNIT (REF) vOL/CYCLE
(PKG.WT/UNIT)(REF) (1)x(§) (PKG.VOL/UNTT ) (PEF) (%)x(%)
TYPE UNITS/CYCLE(REF) (Lg) (L8 (FT4) F13

WELLIAES 01T (3%) _ OOF (24) 0000665 Q252 (23%) 0000421
DL pUPES o 0l6D (22) oOSRTZY) oe0148  TOGTGETeH) «QOR6O]

Y0 o002l NO)

L0002
TOTAL wT/CYCLE : TOTAL VOL/CYCLE
(L8) (F13)
TOTAL WT.
wssor T /S« (8¢ x_,000/2¢ - L5 (34) )
. CYCLES/DAY DAYS/MISSION TOT.:EQ%YCLE . G (L8]
Thission - /S - (001029 208 (28) ]
CYCLES/DAY DAYS/MISSTOR ™ mtr%/uc G
’ F
GAS/LIQULD EXPENDABLES REQUIREMEMNTS
D RECéEiRY AMT.RECOVé%%O/CYCLE AMT Loégacch[
AMT.USED/CYCLE (REF) (O} ON©
TYPE (LB) FACTOR (i LB
LRI .5 /-.0009 7995 0085
LUASH R M/ HTER. . : '
LOSS PENRLTY . __5.22 [=.0009 = 5Z2I133 _ _.0C¢+2
1 4
O 4572 ~ : LO® Loe52

Bty - 5 /(84 ot AL35 572 - [ 2L g._‘f!)
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SPACLCCRAFT Space Station

HABITABILITY SUBSYSTEM Housckeeping HABITABILITY FUNCTION Equipment Cleaning

APPLIANCE FUNCTION_Surface Wiping

APPLIANCE CONCEPT NO./TITLE 9/Reusable Cleaning Cloths/Dry Wipes

INDEX NO.  3.1.1.9 REF. NO. 236,237,245

DESCRIPTION The reusable cleaning cloths/dry wipes concept is identical to concept
5; however, reusable dry wipes are used for equipment drying. The terry cloth reusable
dry wipes are used a maximum of 5 times before washing. The wipes are washed and

dried after one day of usage and are discarded after 60 washings. The dry wipes are
provisioned 3 per day for a maximum of 15 cleanup functions. The concept is penalized
for the usage of a washer/dryer for recycling the cleaning and drying cloths.
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APPLIANCE CONCLPT REQUIREMENTS AND PEHALTIES CALCULATIONS
CONCEPTQZ&J&S.QBLCJ:LL/W/ NG CLOTHS/pRY c//PéS

! |
I
§

16561 -

ivocx nomstr_ 5./ [ 9

ELECTRICAL POWER REQUIREMENTS
AC . POWER L DC POWER S
@) 7)
USE_YivE ® ® DERASD G ® DERAND
CYCLE PEAK AVERAGE (:;‘HE’”’/ PEAK AVERAGE (‘C‘Ql‘ig”/
COMPONENT (REF) (HR) (WATTS) (WATTS) Ox@ (WATTS) (WATTS) Oxd
LUTTY TLKR3) 2318 S0o . 3o L3S - — —
.
. - ———
Soo . L3S R
MAXIMUM TOTAL MAX IMUM . YOTAL
(4
THERMAL  REQUIREMENTS
LATENT SENSIBLE HEAT LEAK 10 COOL AT
SOURCE {BTU/HR) (RTU/HR) (BTU/HR) (BTU/HP)
LATER HERT (LSS A, — ol 6o .
Hloraes - _998 _ 998 _ =

o 1056 (360) JJQ,(MJ 272 (943) [f05.6(360)

WATT (BTU/HR

) WATT (BTU/HR) WATT (B1.J/HR)

PENALTIES

WATT (BIU/h")

OPERATIONAL PENALTIES
, HEAT LEAK TMF.RMI\Lm - ELECTRICAL WEIGHT VOLUME
SOURCE . {BTU/HR/CYCLE) {BTU/HR/CYCLE) (PK WATTS/CYCLE)  (LB/MISSION) (FTY/MISSIGN)
LIASHER _éz.ié__ 320 5.3 227 .
DRveR. __é.sz _3727 _ _lol = 223 .
5-" _ .
i —l
/81, 5 25,0 . /6.06 ~ .127
o _(68),9) _(£5.4) 617 __ _(354). _(4.50).
» ATTS/LYCLL WATTS/(YClE KG/HISSIC M MISSTON
(BTU/HR/CYCLE) (BYU/HR/CICLE) (LB/MISSION) (FTY/MISSION)
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APPLIANCE CONCEPT REQUIPEMENTS AND PENALTIES CALCULATIGNS (CONCLUDED)

CONCEPT s RIS G CLTHS) DR Y e HiPES woex noveiR 7. L /L T
FIXED MEIGHI/NOLUME REQUIREMENTS
WEIGHT VOLUME
COMPONENT (REF) (LBS) (F73)
Qe TTING ONLT * (2X) 28.499 2.5
CLEINIMG CLOTHS ____3‘;;9____ .50
ErEUSABLE LY S : o J7
ToTAL | /474 (3249) /75 (¢./8)]
. T KG (LBS) M3 (FT3)
s$OLID EXPENDABLE LRFANUSY REQQLBE&EEIE
<I) HT/UNX{:%PET) WT/CYCLE VOL/UNIT (REF) voL/CYcLE
(PKG.WT/UNIT)(REI) @x(;) (PKG.VOL/UNIT) (REF) Dxis
TYPE UNTTS/CYCLE(REF) {L8) (L8 (FT3) F13
QUENNING LOTHS D1 bte (236) . 2OTT_ . 0013 Q56 (2¢9) 0009
&Méé&ﬂ’i’ﬁ/x’/ﬂﬁ[@lﬂ%ﬁ) O L0008 LOAXG0PR) LO000LOE.
- NG
ZQ ”'lgglugfu&[‘ E@ TGTAL m/cﬁta
(LB) (FT3)
TOTAL WT,
TMIssIon T /5« & X _L OO/ IES 4813 (4:0’2
. CYCLES/DAY DAYS[HISSICH 10T. ?[égYCL[ X6 (LE)
TJOTAL vou |
MISSTON * /5 xRt x _,0009708 " [ _Q_?_é F 68) |
T CYCLES/DAY DAYS/HIBJlON —5r ¥$%§§YC1L M3 (#1717
GAS/LIQuUILD EXPENDABLES REQUIREMENTS
o cho®m N".RECOVE?(NCYCL{ AMT lOS@CVCL[
AMT.USED/CYCLE (REF ) VERY WxC O-Q
TYPE (LB) ' FACTOR (L8 {L8
LATER -y (=000 4995  _.O005 ..
UASHCE LRTER

LosSS PENALTY  _5.25 __Z:_LQQ,OL 52453 _L__&Z_._--

’

SO 575 Lo 0052
") JOTAL WT,
WISston 5‘ o “bl/s/wislim‘ - [4.35 ¢+ 572 [ﬂ_ (Z0.0_Z]
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HABITABILITY SUBSYSTEM Housekeeping

HABITABILITY FU.CTION Equipment Cleaning

APPLIANCE FUNCTION _ Surface Wiping

APPLIANCE CONCEP: NO./TITLE 10/Disposable Cleaning Cloths/Reusable Dry Wipes

‘INDEX NO. 3.1.1.10

REF. NO._236,283

DESCRIPTION

to concept 6; however reusable dry wipes are used for equipment cleaning.
cloth reusable dry wipes are used a maximum of 5 times before washing.

The disposable cleaning cloths/reusable dry wibes concept is identical

The terry
The wipes

are washed and dried after one day of usage and are discarded after 60 washings.

The dry wipes are provisioned 3 per day for a maximum of 15 cleanup functions.

The

concept is nenalized for the usage of a washer/dryer for recycling the drying cloths.
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APPLIANCE CONCLPT KEGQUIKDMENTS AND PENALTIES CALCULATIONS

CONCEPT [0 [USPOSIBLE CLEPNING CLo/niS e osHBLe DRV ahpes — Wik B LL/O

ELECTRICAL POMER REQUIREMENTS
____AC_ PO L_.R,‘.__@__ D¢ POWER -
)
USE Yin ® ® DEFAD ® ® s
CYCLE PEAK AVERAGE (‘c‘ﬁzl’ e PEAK AVERALE (‘C”Y‘H(’\' /
COMPONENT (REF) (HR) (WATTS) (WATTS) Ox@ (WATTS) (WATTS) Qx
HMBICR . (223) 0375 _— .. _=... _—— _ J9o /o _SZ75
AL Py 0375 _S286 S75 218 !
YAY 215 J4o S.25
MAXIMUM YOTAL MAKIMUM T0TAL
lﬂEEﬁﬁ!‘ REQUIREKENTS
LATENT SENSIBLE HEAT LEAK 10 COOLANT
SOURCE (BTU/HR) (BTU/HR) (BTU/HR) (BTU/HP)
WAIECE HERAT LOSS L0 — —— O
HCATEZZ - — /- TG —
WATER Puiir — 294 9.4 T
TOTAL 3211(//ﬁ,1, 2%& (/0/) éﬁéﬂ@[) 323 ///O)
WATT (BTU/HR) WATT (BTU/MR) WATT (BTLU/HR) WATY (BYU/HK)
[
QPERATIONAL PENALTIES
: MEAT Loae R oL ELECTRICAL WEIGHT VoL
SOURCE (BTUZHR/CYCLE) (BTU/HK/CYCLE)  (PK WATTS/CYCLEY  (LB/MISSION) (F13/MISS1ON)
LIASHER 465 - — 22 1850  __[66
DY 336 L62.5 27-7 7.90 65 .
: | — .
/92.2 /8.5 7 093
o _(f98.6) . (G2s). . 227 (2& o £229)_
ATTS/Ci( WATTS, CvéL KG/MISSION M urssion
(BTuzr/CYeLe) (munm/cvm) (LB/KIsSTON) (FYI/M188100)
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (CONCLUDEL)

CONCEPTLO/DUSHEGUIRL L CLEHINING CLOTHS Jice USAHBLE L&Y WIFES INDEX NuMBER_T, /2 /. /O

FIXED WNEIGHT/NOLUME REQUIREMENTS

-——a— - =7 P AN A IR L

WE IGHT vOLUME
COMPONENT (REF) (LBs) (FT3)
SQUEL 2L/l DISLUQT Pelc) ____Jzz 4 L /5
LUSEOS AL C Ll INING CLOTHS 72 20. (F
BLUSNLLC 2y eifes : 4‘1'1 A7
oL | 4295 (95.53] L_.87 _(Giiel
. . " KG (LBS) C oM (F13)
r SOLID E[XPENDABLE wx.o_;. REQUIREMENTS
. ® ®
WT/UNIT (KEF) \JT/CYCLE LJUNIT (REF) VOL/CY(lE
@ (PXG. m/unn)(ker) @x? (FKa . VOL/UNIT) (KEF) (P
TYPE UNITS/CYCLE(REF) ) (L8 (F13) 13
WMZ Lf?;")) _,azam Y 2. »)/ 2y ¥ A
“;%é}gfgm,egz *_,g&zzgze) 0/4F  TOBTLIER) L0000LOE.
G 8o
2® 10 AL hl/CVLLE E @ TOTAL v(L/CYll ts
(LB) (F1Y)
TOTAL WT. —
HISSION 15 x__ JBF x_,022/F8 ° [:21'7 (2/ /3))
\ CYCLES/DAY DAYS/MISS 0}1 101. :&SYCLL ; G
TOTAL VoL
“HISSION * 5 X / X Or08%&0 | 953 30 3
"'—c‘v{“L'z‘s‘/'o'A'v"~~ —BAYS/MISSTON T T, vou?vcé: £ 8 W (m}? 0
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) €] ©) O)
AMT.USED/CYCLE (REF) RECOVERY AHT.REC((SI%F;D/CVCLE MT (LS?L?CYCLE
TYPE . (Le) : FACTOR (LB L8
LBTER . .& L0009 _ 4995 _a0oRs
LIASHERS LIRATER . SR
\ £aSS PENILT Y Wi [/ =.0009 S.095¢ . 0046
M{QJ/]A&/{Q :
Uo7H) .y ——a025 MA N/A 025
TO 5625 - O .30/
Froa e ’ do.z
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SPACECRAFT Space Station

HABITABILITY SURSYSTEM Housckeeping HABITABILITY‘FUNCTIOH Equiprient Cleaning

APPLIANCE FULCTION Surface Wiping

APPLIANCE CORCEPT NO./TITLE 11/Sponges/Enclosed Wetting Unit
"INDEX NO. 3.1.1.11 REF. NO. 236,170

DESCRIPTICH The sponges/enclosed wetting unit concept uses the wetting unit de-
scribed by concept 1.  The sponges are compressed and are used for pickup of spills
of any type and general cleanup. The sponges are made of cellulose material which
exnands to approximately 15 times its compressed volume when soaking up liquid. A
single compressed sponge is 5 inches long by 1.6 inches wide by .25 inches depth.
The sponge volume is 2.0 cubic inches and weighs 18 grams. The wetting unit is
used for wetting/wringingthe sponges during cleanup. The sponges are used for
cleanup and drying. Five sponges per day are provisioned for a maximum of 15
cleanup and drying functions. Each sponges is used 3 times and discarded into the

refuse system.
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APPLIANCE CONCEPT KEQUIREMENTS AND PEMALTIES CALCULATIONS
CoNCEPT (GES/ENCCOSED ce)e TTIMNG UNIT™ woex woeiR Fofo Lo Ml
ELECTRICAL POWER REQUIREMENTS
AC POMWER e b POWER o
Q) 7)
USF_ Y1nE ©) ® DEMNID ® ® DUMAND
CYCLE PEAK AVERAGE (gségi”“/ PEAY AVE RAGE ‘::;Ig”“/
COMPONENT (REF?} (HR) (WATTS) (WATTS) @xé} (WATTS) (WATTS) OHO
WETTIMNG LML) 0375 Seo. 360 . L35 _— — . - _
——— L4 —
Seo o L35 o
MAXIMUM TOTAL MAXIMGE . 101AL
L]
THERMAL REQUIREMENTS
. LATeRT SENSIALE HEAT | EAK T0 COOL AN
SOURCE (BTU/HR) (BTU/HR) (8TU/HP) (BTU/HP)
LBTER HEHT Coss 360 .~ __— _— _360

norels.. . - ¢E IdIE . i

< m—— ——— —.————

o /056 (360) 278(948) 278G49) /asiil3t0)
WATT (BIU/HR) WATT (mu/md WATY (BTU/0K) WATT (BlU/HR)

OPERATIONAL PENALTIES

THERMAL ELECTRICAL NEIGHT VOLUME

/ HEAT LEAK T0 COOLANT
SOURCE (BYU/HR/CYCLE) (BYU/MR/CYCLE)  (PK WATTS/CYCLE)  (LB/MISSION) (FY2/MISSTON)
AL
(YR _— —
.
TOOAL .. B e
WATYS/CYOLE WATYS/CYCLE KG/MISSION r/MISSION
{BTU/HR/CYLLE) (ETU/HR/CILLE) (LB/MISSTON) (FYV/MISSIGN)
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APPLIANCE CONCEPT REQUIRLMENTS AND PENALTILS CALCULATICHS (CONCLUDLD)
CONCEPT £/ [ 2N CS JLME L OSED cIETTIALG M7 inoex wuMper_3, /. /. 1/

COMPONENT (REF) Nl(::g;ﬂ)’ :g%"n)‘i
ULETTING CMLT * (235) ___2&42__ 3.5
SHOMGES (7)) 4@ 1.0C

TOTAL | 29496 @495)] L./ 221_14_5_62]

. "G (LBS) M3 (#13)

K SOLID EXPENDABLE WI/NOL REQUIREMENTS

} ©) 5
V) \n/uun®(ptr) WT/CYCLE VOL/II'H@(PEF) VOL/C(?C‘.E
(PXG.WT/UNIT)(REF) OxE (PKG.VCL/UNIT) (REF) (Pm
TYPE UNITS/CYCLE(REF) (L8) ({X:) (FT4) e

SPONGES 333 039770 01321 _.00[16[70) Q0385

YO _,01321 6 .000385
z® IOTAL WI/CHCE ™ EL’ TOTAL VuL/CYOCE
(L8) (F17)
TOTAL WT. _ .
M T /S x_ /EF  x__,0632( C_7&s5% (.4
\ CYCLES/0AY DAYS/MISSTUN ——for. : gvu[ . G (L)
' L8
TOTAL VOL e o mee e
TMISSINT /Sy [BF  x_,0003E6S 30 Z’/OG,]‘]
CYCLES/DAY DAYS/MISSI0N o, :(F)Lg();YLLL M3 (117
' T
GAS/LIQUILD EXPENDABLES REQUIREMENTS
) m(?m AHT.RECOV[QL)FL/CY(L[ AMY Losr®/cvc1£
AMT.USED/CCLE(REF) Ox¢ D-3
TYPE (LB) ‘ FACTOR (L8 {L8
WA -1 _L-.0009 4995 = _.0005

WRTRLOSS (sbose 0083 . M4 ___ ANA___ Lep83

| YO _ 5083 : YO L0088
\t ,
Ve 15 . 84 2429 m (77 zr{é@]
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SPACECRAFT _ Space Station

HABITABILITY SUBSYSTCM_ Mousekeeping _ HABITAGILITY FUNCTICH Equipment Cleaning

APPLIANCE FUNCTION _ Surface Wiping

APPLIANCE CONCEPT NO./TITLE 12/Sponqges/Skylab lletting Unit

‘INDEY, NO. 3.1.1.12 REF. NO.__236,170

DESCRIPTION The sponges/Skylab wetting unit concept is identical to concept 11;
however the Skylab wetting unit is used for .nonge wetting/rinsing.
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTILS CALCULATICNS

CnCerT (2 [SPUMG LS LSS R B e TTIMG UNIT™

POWER

AC PO_HEP

ELECTRICAL

ivocx wuvser_ 3, [, [/ 2

D C POWER

& Ty
ug_q)xrg @ ©) DEMHD ® ® DEMAND
CYeLE PEAK AVERAE (ot e PEAK AVERRCE oAb
COMPONINT (REF) (HR) (WATTS) (WATTS) Q3 (WATTS) (WATTS) OxD
LA (223) L3]S _— .. __— — (90 = 470 s.ZS
LBTER 0P 0328 825 _S7ZS _2.15
, S75 LS 120 . S 28
' AAXIMUM TOTAL MAX IMUM . TOTAL
’
THERMAL REQUIREMENTS
) LATENT SENSIBLE HEAT LEAF 10 COOLANT
R SOURCE (BTU/HR) (BTU/HR) (8TU/HR) (BTU/HP)
LHTER HEAT LSS, (D - _ Lo
HEBTEE. - 7/ & Zl6 =
LATER PUnipP. e _ 224 @ _2l+ — .
\ o 323(lp) 24 aaa/ ) 2Llol)  32.3(1/4)
WATT (BTu/nik) WATT (BTU/HR) WATT (BTU/HR) WATT (B7: /HR)
1 ]
OPERATIONAL PENALTLIES
MAT LA g ook ELECTRICA WEIGHT vouue
SOURCE (BYU/HR/CYCLE) (BTU/HR/CYCLE) (PX WATTS/CYCLEY  (LB/MISSION) (FTY/MISSION)
— N/A - | _ .
- _—
")
TOTAL e e e
WATTS7CYCLD WATTS/CvLE RG/MISSION WMISSIOn
. (BTU/MR/CYCLE)  (BTU M/ CYCLE) (LB/MISSION) (FYI/MISSION)
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ArPLIANCE COMCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (COMCLLDED)

CONCEPT AL KYCHB (JETTING SNIT moex woveer T, /.1 /2
FIXED WEIGHTI/NOLUME REQUIREMENTS
NEIGHT VOLUME
COMPONENT (REF) (Les (F13)
SQUTT2 23 (UL LDISHILS (42 ol 32.4 _ L15
SAXGES  (170) 36.96 LOG
f - N e
Tora L 5,25 _(a88e)]  |_.0e3  (@=/)]
. " KG (LBS) M} (FT3)
soL1d EXPENDABLE WINvoL RfQQlEE!E"il.S_
@ [©)] ®
WT/UNIT (RFF) WT/CYCLE VOL /UNIT (PCF, VoL /CYOLE
o (PXG.WT/UNIT)(REF) OX8) (PR VL N (ET) (%)xag)
1YPE UNITS/CYCLE(REF) (LB) (Le (F13) TN
SEMFES  _u232 0397 07%) _0l32] . _o0ole (7Y Q00335
Z(D "IOOIA{ ur/ucu. 2 O um v 'Z"(‘LS“
(18) (lI‘
TOTAL WT.
Mssion " / X X o . /6 5'4- (3¢.9¢
i EYCLES/0AY ““‘o(’vsm.s‘xo‘n _"Ibr’.{/gvzc{(—‘ - TKG (1) ( 2
\ . L8
TOTAL VOL _ '
5 2 y [ 0 =) 1.C&
WISSIoN =
cvjc‘as'/bm "”oés./rzl SSTON T _‘107.:2§§§ch£ - WYY 1’)( ) ]
GAS/LIQULD PENDABLES REQUIREMENTS
Q @
<1) RECOVERY AMT RECOVEFEN/CYCLE AMT LO‘I/CVCL[
AMT .USED/CYCLE(RLF) ov 1 Y
TYPE () . FACTOR (L8 s
LB TER L .5 /=.0009 F9928 . L0005 .
WATERLOSS (noe 0083 " M/A NA V%2

s

TO _.5083

‘i JOTAL w1,

TPISSTON Y_{ o ‘
—c LE/DAY S/MISSION =
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HABITABILITY sugsysTer 3.0 Housekeeping

HABITAGILITY FuNCTION _3-2 Refuse Management

APPLIANCE FurcTIOn  3-2-1 Manual Collection

NUMBER OF CONCEPTS CONSIDERED 3

ASSUFPTIONS

1. The manual collection of refuse utilizes crewman collection of refuse. The
collection devices consid«red were bags and stationary containers.

2. The refuse mix used for the compressible/noncompressible refuse is summarized
on the next page. The refuse mix was based on reference 203.

3. The total compressible and uncompressible refuse volume was divided by the
volumetric capacity of the collection devices to obtain the total number of devices
required for the missions.

4, The stud assumed no compaction for the compressible t.ash collection devices.
Reference material stated that 20 percent compressible was possible by manual
compaction by the crewman. However, the conservative approach was taken by

. assuming no trash compaction because of the variety of collection devices presented

the 20 percent might not always apply.
5. The weights and volumes of the refuse from all sources are surmarized in

Table C2-6.
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) TABLE C2-6
SPACE. STATION/SHUTTLE_ REFUSE_ SUMMARY
SPACE SPACE
STATION SHUTTLE  STATION  SHUTTLE
(LBS) (LBS) (FT3) (FT2)
CORPRESSIPLE
Health & Safety 11.10 1.296 11.59 .372
Crew Quarters 120.62 115.4 128.7 2.39
Food/Drink 566.2 32.93 13.08 .993
Crew Hygiene 171.32 107.58 129.36 2.48
ECS 0 0 0 0
RCS 0 0 0 0
Power 0 0 0 0
Structural Maintenance 21.15 .236 .281 .030
Communications 0 0 0 0
Data Collection _ .25 0 .006 0
COMPRESSIBLE REFUSE TOTAL 890.64 257.44 283.02 6.265
NONCOMPRESSIDLE
Health & Safetly 0 0 0 0
Crew Quarters 0 0 0 0
Food/Drink 0 0 0 0
Crew Hvgiene 0 J 0 0
ECS 0 0 0 0
RCS 0 ¢ 0 0
Power 0 0 0 0
Structural Maintenance 0 0 0 0
_Communications 0 0 0 0
NONCOMPRESSIBLE REFUSE TOTAL 0 0 0 0
COMPRLSSTOLE
Health & Safety 144.0 10.80 5.14 .386
Crew Quarters 0 0 0 0
Food/Drink . 3975.56 314.12 158.37. 12.237
Crew Hygiene 61.42 2.67 3.64 .095
C 36.98 6.95 .57 .43
RCS 1.75 0 .04 0
Power 0 0 0 0
Structural Maintenance 0 0 0 0
Communications 0 0 0 0
COMPRESSIBLE REFUSE TOTAL 4219.71 334.54 167.76 13.15
NONCOMPRESSICLE
Health & Safety 0 0 0 0
Crew Quarters 0 0 0 0
Food/Drink 0 0 0 0
Crew Hygiene 11.38 .39 .72 .002
ECS 26.17 0 .14 0
RCS 207.03 0 13.43 0
Power 55.16 0 .730 0
Structural Maintenance 51.25 0 .206 0
Communications 96.998 0 1.82 0
Data Collection 8.31 0 .078 0
HONCOMPRESSIBLE 456.30 39 17.12 .002
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SPACLCRAFT _Space Station

. —

HABTTABILITY SUUSYST[HwﬁggfqﬁggQﬁY{~'WMNAUITAUILITY‘FIHCTIONRefusgnﬁgnagoment

APPLIALCE TUnCTION _Manual Collection

APPLIANCE CONCEPT RO, /TITLE/Waste/Trash Bags
ey ho. 3.2.1.1 RCF. no. 283,203,170,297

DESCRIPTICH  The waste/trash bags concept employs trach bags and disposable bags

for refuse collection. This concept uses the bag concept used on Skylab. The trash
containers are mounted on the back side of collector doors. The collector arcas

are located in the food management, personal hygiene, and other areas where signi-
ficant amount of bulk refuse is acncrated. The study assumed 15 collectors for

Space Station and 3 collectors for Shuttle. Trash entry into the bag is through the
front of the collection door through a s1it in the bag. The refuse collection was
hased on its uncompressed volume. Disposable bags were applied for uncompressible
trash, The disposable bags are held during use by snaps located at various Tocations
throughout the vehicle. Both types of bags have bag closure devices to seal the Lag

after filling.
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APPLIANCL CONCLPT REQUIREMENTS AND PLNALTLILS CMCU[ATI(N'

e nowseR 2. 2. Lol

C2-407

ELECTPICAL POWER REQUIREMENTS
ke PO H'[—R“"'(‘) . DC POWER -
’ L__PoweER .
use_Yire ©) ©) DFIiRND ® ® DEMALD
CYeLE PEAK AVERAGL AR PERK AVERALE ‘??Efrﬁk’
COMPONENT (REF) (nr) (WATTS) {WATTS) OxQ@ (WATTS) (WATTS) O
. . MAX IMUM TOTAL MAX IMUM TOTAL
THERMAL REQUIREMENTS
LATENT SENSIBLE HEAT LEAX 10 COOLANT
SOURCE (BTU/HR) (BTU/NHR) (BTU/NR) (8TU/HR)
N/A e L
404
TOTAL — — -
WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR)
OPFRATIGKAL PENALTILES
) WAy Leak AL cooant ELECTRICAL WEIGHT VOLUM
SOURCE (BTU/HR/CYCLE) {BTU/HR/CYCLE) (PX WATTS/CYCLEY  (LB/MISSION) (FTY/MISS10N)
N/A
TOTAL . — . —
WATTS/CYCLE TWATTSZCYCLE KG/MILSTON MY/MISSTON
(BTUZMR/CYCLE)  (BTU/MR/CYCLE) (LB/MISSION) (HTY/MISSI0N)
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATXU‘&' (CuncLupto)

CONCEPT [ LUJAL L L4054 £2IGo S

INDEX NuMEER T3, 2.1 [

FIXED WEIGHI/NOLUME REQUIREMENTS
WEIGHT VOLUME
COMPONENT (REF) (LBS) (F1?)
COLLLCTION DLIcE * (253) (5.0 VER#
TEASH BRIS 290.8 l.37 —
DISKoSHBLE BHaS ST 2.9.3
ToTAL [ 753/ (337.5) [ 634 @2.9)]
. TG (L8S) MY (FT3)
soL1o E!EEEP&Q&.E WIvoL REQUIREMENTS .
@ ©) ® ®
WT/UNIT (PLF) WT /63581 Ay VOL/UNIT (PEF) VOI /838LE DAY
(% (PXG. ut/u-m)(w) Ox (PKG.VOL/UMIT)(FEF) (})x ?
TYPE UNITS/ T(REF) L8) (L8 (FT?) PT

2454 BAGS . L8 _.:2_(/44054 4309

1 OIES (Melic). . 03FC .

QsPNBL BGS ST TS Jms b — LOo2F MLOL-?_Z__
X & 0475
ZO O/L WiorlE T LO TUTAL ve Lvar t
(L8) (F13)
TOTAL WT. —
HISSTON ™ ” S x__ /753 __° (746.3° (3ze.s)
\ CYCLES/DAY onwmssm YOT'YI{;gVLLE ko {1g) -
TOTAL VOL
“MISSION * X HATE g 5.
cv‘c{“g/@n ""oAvsn‘usuo& - ""towtzg%‘{gvm“' ’““?( m[ 79/
-GAS/LIQULD EXPENDABLES REQUIREMENTS
V) n:co%inv AMT RECOVERT D/CYCLE AT logacms
MMT . USED/CYCLE(REF) Ox -
TYPE (L8) . FACTOR (18 L8
- N/A - :
\ -
[ — —
O z®
I"
. ZY0TAL WY, .
“MI3SION” ° I B ] . . * [_ T____]
TCYCUT /DAY DAYSAHIRSTON  YOTAC 1 oY 7evei e ()
O] (L8) O

C2-408



THDEX 110._3.2.1.2 REF. 0,170,160

!
i
'

" DRBIRINE NS

SPACECRAI'T _Space Station

HABliﬂRILI1Y SUBSYSTH HousnLnep1nq _HABITADBTLITY FUHCTION_BgfuggmUQHaqement

APPLIANCE FUNCTICHngnUQI Cnllection

APPLIANCE COLCEPT RO./TITLE 2/Maste RGCCDtaC]PS/ROUCab1O

DESCRIPTICH The waste receptacles/reusable concept utilizes aluminum rigid trash
containers with tops with perforated slits. Replaceable plastic liner bags are
used for refuse transport. The containers are held to structure with steel spring-

finger retainer strategically placed throughout the vehicle. The number of convaincrs

used for space station were 30 and 6 for Shuttle. The number of containers was bascd
on the fact the colicctors are at fixed locations within the vehicles. The same
container was used for compressible and uncompressible refuse. The number of plastic
Yiners provided for the concept were based on the refuse volume. The plastic Tiners
were assumed to be changed every 5 days based on volume of .68 FT3/collector (15
Yiners/5 days for Space Station, .634 liners/5 days for Shutt]e) The liner volume
was assumed to be .27 FT3 less than containcr volume to allow for positive closure.
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APPLIANCT CONCEPT KEQUIRIMENTY AND FLMALTIES CALCULATICNS
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SPACECRAFT _ Space Station_

HABITAGILITY SUBSYSTLM Housekeeping MABT:AGILITY FUNCTION Refuse Management

APPLIANCE Funcl 1o Manual Cellection

APPLIANCE CONCEPT NO./T1TLE 3/Maste Receptacles/Disposable

‘INDEX NO._3.2.1.3 REF. No. 170,160

DESCRIPTION The waste receptacles/disposable concept is identical to concept 2

using disposable plastic containers. Plastic liners were not used since the disposable
container provides the means of refuse transport. The disposable plastic collectors
are held to the structure with plastic spring-finger retainers. The spring retainers
are strategically located throughout the vehicles (30 for Space Statiun; 6 for Shuttle).
The number of plastic collectors were based on the trash volume (2.16 per day for

Space Station; .83 per day for Shuttle) based on .95 FT3/collector. The storage

volume of the containers was based on a stacked configuration, i.e. like paper cup
storage.

COLIECTION/RF TENTION LF . LOCAL WASTE COtIECTOR ‘

Iy o e forated slits tn Alac premit
BN | e roviding
unidie "
. et
"
3 /] s o sawrns
\: |
N\"b?_!:_-!".' o Nultabie for nont,adc, siertie,
ehe miically inert waates
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APPLIANCE CONCEPT REQUIPESENTS AND PENALTIES CALCULATIONS
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APPLIANCE CONCEPT REQUIRCHMINTS ANO PENALTIES CALCULATIONS (CONCLUDED)
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HABITABILITY SUBSYSTEM 3.0 Housekeeping

HABITABILITY FUNCTION 3.2 Refuse Management

APPLIANCE FUNCTION 3.2.2 Vacuum Collection

NUMBER OF CONCFPTS CONSIDERED 3

ASSUMPTIONS

1. "The vacuum collection of refuse utilizes variobus types of vacuum cleaners.

to assist in cleaning of- the vehicles. A central vacuum system was not considered
because sizing of the unit is dependent on the detailed vehicle zonfiquration.

The configuration was not defined well enough to size a represcrtative system

for trade purposes, therefore only hand held units were considered for the study.
2. The vacuum usage was basea on 24.5 minutes per day. This was based on the

following rationale.
(1 use/day) 8.5 minutes/day (1 hr/week)-general cleanup

(3 uses/day) 6.0 minutes/day (2 min/meal)-meal cleanup
(1 use/day) 10.0 minutes/day - emergency cleanup

g

24.5 minutes per day (.408 hrs/day)
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TaPPLANCE

conceP?

NO, coNcCcEPT N AME
1 e VACUUM CLEANER (SKYLAR) T
2 - VACUUM CLEANER (COMMERICAL)
-y - VACUUM CLEANER-VENTED TO SP,CE
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CONCEPT NUMBER

PAGE V8,

Vacuum Refuse Collection (Space Station)

Concept Trade
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SPACLCRAIT Space Station

MAGITAGILITY SUBSYSTL!{Housckeeping

HAPITAII[ITY FUNCTICH Refuse Managenent

APPLIANCL FUnCTION Vacuum Collection

APPLI/ZCICE CONCEPT NO./TITLE1/Por.cable Vacuum/Electric (Skylab)

‘INpEY, 1o, 3.2.2.1

REF. No. McDac, 297,283

DESCRIPTION The portable vacuum/clectric is identical to the vacuum used on Skylab.
The vacuun has a hose and pickup attachments to assist in vacuum pickup. The unit
has a.strap ard handle for carrying/using the unit. Vacuum cleancr bags were
assumed to require changing once per week (.142 cycles per day).

VALUUM (1] ANE W
LT it hneg

[ CNIRTRYY ']
ﬂ /_urv

“.

/
l < hR
, o P var (0 B0t
ML CRE
] FILTLN
- VAL DM LT ANE N BAY,

Ilf.-!'l wvv INTICRAL

s-n (n -r

YACUL CiLaM 04~ 4r’r'(, Ve
- e
FTTING '
tarvict oo \’h
%‘ ’l
/
.’ it - -

/ e A L
, s
6%%&‘ ek T A

AR ATTAC W N1 p
-~ 7 LT LA B
\ 3 i - T-P YRR
y ' D)
N e
1 AuAPTI® / e on

(iw)
ACCEYS BOCR (A" M -
> el U o
R
[
MR ADAPTLR 1My 1 N.:’_"_'LI_J

C2-423



CONCEPT (/ 42‘ I/ VAR A N4 Gl (S rt a3 )

! 1 ! !
l ' .
;‘ ‘

[}
V)20l o

APPLIANCL COMCEPT RLGUIFFM™ %o G PENALTIES CALLLLATIONS

e wvetr 3, 27

Power REQUIPEMENTS

AC___POwWLR oe___POWER __

] - ® T 1G]
USE YiMe ® ©) DEMAND ® ® prrenn
GEDA (WATT. npy . . (WATT <riy
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SPACICRAFT _Space Station

HABITARILITY SUBSYSTLH Housekeeping HABITASILITY FUNCTIONRefuse Ma

CC anaqement

APPLIANCE FUACTION Vacuum Collection

APPLIANCE CONCLPT KO, /117LE 2/Portable Vacuumn/Electric (Commercial)

‘INDEY, 110, 3.2.2.2 RCr. No. 170

DESCRIPTION The portable vacuum/electric (commerc1a1) concept is the <same as
concept 1 except the unit is made of plastic and is a commercial unit opcrating on
AC power. The unit is lighter than the concept 1 version, therefore was presented
for the purposes of trade. The unit would require considerable development and
was penalized for its development cost. The vacuum cleaner bags are identical to
concept 1 and are replaced at the same frequency.

e S e b SR
Sy S TR
! lin i 4 .; i
; - - - y 7 | "5 :
- v (/ ~ i 11 1!15 t
\\\\\u\;“ A.;.KA-‘;:“;‘ ’1--.. e ) : I i ‘[ { ’
-— . R . - - = — - v o e cemem {-— = o ——— :l L’_,_a
( , )
L} ' ! l
% T ' : W
, A , , . RTRE
X SEF N | ) 1 (i ¢
ool oA Y S oow | FEED
RN R T
7/ ' b .
po— - '5\\ - }‘X { "’
i ‘;‘ !" ‘J-L.‘Jr".‘ - m— ‘-‘ ‘ “ ) /
R - ‘ T
i [~
ki



. Do niohst-h

e

APPLTANCE CONCEPT REQUIREILKNTS AND PONALTIES CALCHLATIONS
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ELECTRICAL POWER KEQUIREMENTS
AC . POWER & DC POWER -
i (7

g§§f§2§; ® DOAND ® ® DEMAND
(WATT-Hp/ e (WATT- i/

CYCLE PEAK AVERAGE CYCLE PEAK AVERALE cveir)

COMPONENT (REF) (HR) (WATTS) (WATTS) (OME (WATTS) (WATTS) QRO
pieres? (170 102 2490 240 24,5 — — —

_?i.‘Q_ __Z'g'i ———e —————
MAXIMUM TOTAL MAX TMUM TOTA
THERMAL REQUIPEMENTS
LATENT SENSIBLE HEAT LEAK T0 COOLANT
SOURCE (BTU/HR) (8TUN ) (BTU/HR) (BTU/HR)
T — 596 S I —_
\ TOTAL - 4_/9_0_*(5:‘;(;/ /450_@_‘?'/) e
WATT (BTU/HR) WATT {BTU/HR) WATT (BTU/HR) WATT (BTU/0F)
1
OPERATICYAL PENALTIES
Hear teac T cooLant ELECTRICAL NEIGHT voLUNE
SOURCE (BTU/HR/CYCLL) (BTU/HR/CYCLE) (PK WATTS/CYCLE)  (LB/MISSION) (FTY/MISSICN)
M3~ .
, —_
TOTAL o e
WATTS/Ch Lt WATTS/CYCLE KG/MISSION MYMISSIeY
(BTU/HR/CYCLE) {BTU/HR/CYCLE) (LB/MISSION) (FTY/MISSILN)

C2-427



: | : ] ! | |
LJ.. llq‘)":\"t '\)
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HABfTﬂBILITY SUBSYSTE! Housckeeping HABITABILITY TULCTICNRefuse Management

APPLIANCE FUNCTION Vacuum Collection
APPLIANCE CONCEPT NO./TITLE_3/Portable Vacuum/Space Venting

"INDEX KO. 3.2.2.3 REF. N0. 1022

DESCRIPTION  The portable vacuum/space venting concept uses a vacuum unit vented to
space. A maximum 14.7 psi delta pressure is available, however the filter required
will reduce the possible suction at the pickup nozzle. The concept was tried on
Apollo, but did not provida enough suction. Proper design of the hose and pene-
tration in the vehicle shell can make this unit operational. The collection bag
used in concepts 1 and 2 serves as the filter and refuse trap. The flow used

was based on the concept 1; 10 CFM. Venting overboard is allowed, since the
vented gas is filterd and clean.
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HABITABILITY supsystem_ 3.0 Houscheeping

2

HABITABILITY FuncTIOn 3.2 Refuse Mcnagement

APPLIANCE FUNCTION 3.2.4 Refuse Processing

NUMCLR OF COMCIPTS CONMSIDLRLD 12

ASSUMPTIONS

1. The refuse processing of refuse utilizes, compaction, shredding, incincration,
and decomposition methods for processing. The shredders were combined with other
processing concepts,such as compuciorsto increase the efficiency of refusce volune
reduction. Shredders were not considercd as a scparate method for trash processing
since it actually increases the refuse volume and requires the aid of » cowpactor
or incinerator for reducing refuse volume.

2. The refuse mix used for the compressible refuse volume is summarized in

Table (.2-6. )

3. The incineration and decomposition concepts 9 through 12 were considered only with
shredders. Reference data indicates shredders are necessary to achieve efficient
-performance of these units.
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SPACECRAFT _Space Station

HABITABILITY SUBSYSTEM Housekeeping HABITAGILITY FUNCTION Refuse Manaqement

. APPLIANCE FUNCTION Refuse Processing

APPLIARCE CONCEPT MO./TITLE_1/Compactor-Air Pressure
3.2.4.1 REF. NO. 203,123,170,270

INDLX NO.

DESCRIPTIUN The compactor-air pressure concept uses air pressure against o piston
for refuse compaction. The compactor is used for dry and moist compactible refuse.
The unit provides a sterilant to the waste to prevent bacterial growth. The refuse
is placed into a waste storage bag in the compactor. The compactor is actuated
and compression of the refuse is accomplished using cabin air pressure of 40 nsi.
The piston uced for the study was 9 dinches square which results in 4000# of com-
paction pressure. The curve (see Fig. C2-1) from reference 123 shows 30 psi is
more than adequate to a%tain a 0.2 compression ratio. The yncompressed refuse
volume per day 2.45 FT°/day, for Space Station and .947 FT°/day for Shuttle’ was
divided by the compactor volume of .47[T3 to determine the uses per day. Prior to
tying the waste storage bag liner a sterilant capsule is placed into the bag.

After tying, the capsule is broken releasing the sterilant cas.

C2-44] : ’
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APPLIANCE CONCEPT PEQUIFL™ENTS AND PENALTILS CALCLDATIONS
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SPACCCRAFT Space Station
HABITABILITY SupsysTr:i Housekeeping nAanABILIT? FutcTIon Refuse Manaaomont

- . oy o D . Rt I T S S

APPLIANCE runcTIon Refuse Processing .

APPLIANCE CCRCEPT RO./TITLL_2/Cempactor-Vacuun

‘INDEX NO. 2.2.4.2 REF. HO. 203,123,170,270

DESCRIPTION The compactor-vacuun concept is identical to concept '1 with the
exception that a vacuum is used to apply the cowpaction pressure.  The maximun
pressurc available is 14.7 psi, thercfore, using the same size compactor, the
compression ration will be 0.35. The uses per day is the same as concept 1, how-
ever more bags will be used por mission due to the lower compression ratio. Cabin
air is lost cach time the unit is vented to vacuum. Venling overboard was allewed

since the cabin air is not contaminated.
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APPLIANCE CONTEPT RLTIEMENTS FAD PENALTIES CALOULATL %G . .
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SPACECRAFT Space Station

HABITABILITY SUBSYSTLM Housckeeping HABITABILITY FUNCTIONRefuse Management
, APPLIANCE FUNCTION_Pefuse Processing '
APPLIANCE CONCEPT NO./TITLE_ 3/Compactor-Motor:
INDEX NO.__3.2.4.3 REF. NO. 203,123,170,270,202
DESCRIPTION The compactor-motor concept is identical to concept 1 with the
exception that a motor is used to apply the compaction pressure. The metor is
a linear actuator. The compactor actuation and loading was assumed to be 1dentical
to concept 1. ‘ : . o "
. :
' g ' .
';\‘ ;.
. . . _. ..‘\
’ '
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APPLIANCE CONCEPY REQUIPLMENIS AND PENALTIES CALCULATIONS
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—-———

INDEX NUMBER .-2 2 f-. 3

R ELECIRICAL POWER REQUIREMENTS
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APPLIANCE CONCEPT RTQUIREMENTS AND PENALTILS CALCULATIONS (CONCLUDED)

concert, 3L om0 107 0k i moex nomeer 3, 2,9.3
¥ :
.oors E1XED MEIGHIVOLUME REQUIBREMENTS
hd WELGHT voLUME
COMPONENT (REF) (Les) (FT13)
Ma%@w&ﬁw 1) : 2.8
o SLEKA OIS ) .
WASTE MG E Baas : 45.2 CAZ2. y
1 -
i L]
we .| 5815 (128.2)] | 209 (74)]
. o " KG (LBS) n? (F73)
SOLID EXPENDABLE WT/NOL REQUIREMENTS ,
o ' mtn, gl mpben wd
. . U X
TYPE UNITS/CYCLE(REF) {L8) G.)(LB? (Fé‘) ) ((279
. WASTE SOUGE . 20[ (7)) _ 25 (17¢) _.0S50F  __ 024 ((70) __QOIES
E d 5 2 . : B e B e ——
. G 2 G S2
, : e “!gi? %‘c’v“ctt‘ . MO "foﬁ%‘/mu‘ -
‘ (Ls) e
TOTAL WT. - ) — -
1 “WISETON” 2 X 1834 X . 2 Z% ZZ_?_.Z
. \ TYCLES /DAY T OAYS/MISSTOR '-"100!‘?5‘0(;'?“ — . RO ) ]
' TOTAL VOL L i i
“HISToN 2 X X on¢&E2 " . (‘7-6}
—'c%mm—- ’—Jéé: " -’for:\(:?ggg YelE [_.‘"'Lé{"’n ™ ]
i . ‘ CSASALQUID ERXPENDAGLES REQUIREMENTS
i ‘ " usw/gzu(atr) atcxav m.n:c(g%/cvcu Y (bos@/cvcu
’ ™ B () FACTOR W (0
~N/A - .
~ = : —
- 3
. Y '§
. .
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g e -
. . SSTON 2 . o ™

C IO TBAVS/NISSTON ™ Y YRUTOLT/GVETE
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- SPACECRAFT__SPace Station A

HABITABILITY SuBsYsTeM Housckceping  wapiTABILITY FuncTiON_Refuse Mamagement

L APPLIANCE FunCTION___Refuse Processing

APPLIANCE CONCEPT NO./TITLE:  4/Compactor-Manual

‘INDEX NO. _ 3.2.4.4 REF. NO. 160

DESCRIPTION: The compactor-imanual concept is a manually actuated p1ston refuse
compactor. The manual compactor cannot be the same size as contepts 1 through 3
because of the creuman physical limitations. The concept regquires a larg: ainount
of crew time because of its smiller size increasesits uses per day. The design
utilizes a piston actuated by a lever which contains a doub?e acting ratchet
mechanism and a pinion gear which drives a gear rack shaft. By an up and down .
.pumping action, the piston compacts the refuse. The same waste bag weight and
volume is assumed for this unit since it processed the same volume of refuse as

y concepts 1 through 3.
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APPLIANCE CONCEPT REQUIRIMENTS AND PENALTIES CALCULATIONS

CONCEPT 142{0(1&4 L2~ 1/ )arciic! ' INDEX NUMBER T, Z,{‘ v
ELECIRICAL PONWER REQUIREMENTS
AC . POMER o DC _ POW:R _
¢ @ ay
usE Yive 0) ©) DEMAND ® ® DEMAND
cveLe PEAK .  AVERAGE (BN TN PEAK AVERACE (WATS Has
COMPONENT (REF) (HR) (WATTS) (WATTS) oOre (WATTS) (WATTS) Q x(})
AL
.
. ¢ .
g ' MXIMN . T0TAL WAXIMUM . T
THERMAL REQUIREMENTS
. LATENT SENSIBLE HEAT LEAK 10 COOLANT
R SOURCE {8TU/HR) (8TU/HR) {STU/HR) (BTU/HR)
AA - .
\ T01AL : : — —e.
WATT (BTU/MR) NATT (BTU/MR) WATT (BTU/1R) WATT (BTU/HR)
. .
L ]
PRERATIONAL 20NALTIES
. THERMAL ;
HEAT LEAY 10 CoOLANT TLECTRICAL MEIGHT voLukt
. SOURCE (STu/MR/CYCLE) (BTU/HR/CYCLE)  (PX MATTS/CYCLE)  (LB/MISSION) (FY? /MIZS10N)
A4 - -
- -
|‘ -
0L -
“WATIS/CVeLE WATTS/CVCLE KG/HISST0N KO MISSTON
(OTU/MR/CYCLE)  (BTu/MR/CYCLE) (L8/M18510k) (FTI/MISSI0N)
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Ok APPLIANCE CONCEPT REQUIREMENTS AND FENALTIES CALCULATIONS (CONCLUDED)

§ CONCEPT i@ﬁ!&z% {Q - U I INoEx NuMser_ 3, Z , 44

£

5 .

€ »

i S' : E1XED !ELE!J!QL!EE REQUIREMENTS

3 WE 1GHT VOLUME

. . COMPONENT (REF) (LBS) (FT3)

f ST (1822085 (IGo) 26.2. /4.2

MMM.)___
CRPRAGE BAGS : 48,2 9.6

we . [ 3375 (749)] [ 532 (/8.8)]

i ; : e XG (LES) NGO

. . SOLID EXPENDABLE WINOL REQUIREMENTS .

;: o ) wr/umv@(nzr) WYY cc?cu vouumc? (REF) vouc@m

t (PXG.WT/UNIT) (REF) Oxg} (PKG.VOL /UNIT)(REF) @x@?

TYPE UNTTS/CYCLE(REF) (L8) (F13) FT3

; - Ul Sk _ A At oy OTE] . __0LOB L 00E . _LONIGE.

) . o/ n
s ‘ ’ . Z@ o TALLHT/CYCLE . 2‘@ “‘ior?u.(\r!(')u e
. W 243 . 42« o038 - 2187 —@zZ])

3 \ " CYCLES/0AY DAYS/MISSTON TOT.I: sg'm . kG (LB)

. . L

e

TOTAL VOL | ’ . [ 5
-‘.- .—- N L4 * [ d /3 L4
MISSION © ___ fvcusmgﬁv ) mslmtTou N)af%gégo?ﬁ?{“ ) - -1"/-,-(—,7@” éL:I

VGASLIQUID EXPENDABLES REQU u:ntnrs

LR A -_— - 2 - -

- o thﬁnv ' AMT . RECOVE %D/cvcu L Los@ CYCLE
ANT USED/CYCLE (REF) @ -@
TYPE we) . FACTOR () (LB

. S0 : TO _

.

» "
I‘i . 3 OTAL_WT. . ) '
! ' AISSTON X X » ¢ .

) "'cmmw"‘ “TAVS/HIRSTON—  YOTAL TOSY/CVeCT T LR
. e @ (L8) e ®
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SPACECRAFT  Space Station A .
HABITAB‘ILITY SUBSYSTEM Housekeeping HAB?TABILIT'% FUNCTION Refuse Manauvement

-

.APPLIANCE FUNCTION Refuse Processing
APPLIANCE CONCEPT NO./TITLE: _5/Compactor-Air Prassure w/Shredder
“INDEX NO. 3.2.4.5 REE. NO. 203, 123, 170, 270, 202

DESCRIPTION: The compactor-air pressure with shredder is ﬁdenticax to concept 1
with the addition of a shredder. Reference 202 stated that dry waste can be
.compacted more efficiently if previously shredded. Reference 123, see curve at
front of appliance function section, test data ddes not indicate shredding will
accommodate any change in compression ratio since the curve becomes asymptotic to
the force line for this compactor. However, the shredder was added to the air -
pressure compactor for the purpose of comparison. The shredder is a commercial
type used to shred paper and could with modificaiiun handle moist shredable

"+ waste. The units were bascd on one use for each of 3 meals, 2 scheduled cleanups,

3 spills (unscheduled), and 3 miscellaneous for paper, books, etc. The time per
use was assumcd to be 3 minutes. Shredding of solid wastes was not considered

by this concept. .
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS

CONCEPT S [COMPACTOL - AIR. FRUSSVRE UfSHREDDER mnoex novetR 3, 2,45

ELECYRICAL POWER REQUIREMENTS
AC . POWER 0C POWER.
usz(;znz ® ©) et ® DEMAND
cYeLE PEAK AVERAGE (HATT MR/ PEAK AVERAGE ol
COMPONENT (REF) (HR) (WATTS)  (WATTS) x (WATTS) (WATTS) Ox
wvaL/e 0161 — - — 8 8 JA3E
CONTROULEL. _,0l"] - = — < 2 2033
‘-‘-/ - . zc .05 Z£5 Zis 5 Z, Z S — e -
*
_ 745 2228 1O A67
! MAXIMIM TOTAL MAXIMUM . TOTAL
’
THERMAL REQUIREMENTS
LATENT SENSIBLE HEAT LEAK T0 COOLANT
«  SOURCE (BTU/HR) (BTU/HR) (BTU/HR) {BTU/HR)
VALY ELEOM TROLLCE — MG, _MEG, =
SHOEDEEE INOT7.A, — S09 509 -
\ TOTAL — . —
WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR)
. ' )
OPERATIONAL PENALTIES
THERMAL .
, SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE) (P WATTS/CYCLE)  (LB/MISSION) (FTY/MISSION)
N4 . | ¥
N 4
"
TOTAL :
WATTSJPYCLE WAJTS/CYCLE KG/MISSION MI/MISSION
(BTU/MR/CYCLE)  (BTU/HR/CYCLE) (LB/MISSION) (FT3/MISSION)
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (CONCLUDLD)

CONCEPT LoRIA LT I P U SSLE C Lot B O INDEX NumpeER_ 2, :Z 5
FLXED WEIGHINOLUME REQQLEE&E!IE
' WEIGHT VOLUME

COMPONENT (REF) (L8s) (FT2)
'W@mmﬁzo ) 75.0 : 2.8
W&ﬁ_;___ '
UL LDERT : 75.0 A~

£ c > g : 43.2 4.6

—— ey n o e B s ) A6

wa . [ 89.9 QQB.Z)] [ .28 Qo) |

. " KG (LBS) © M (FT)
T soL!1D EXPENDABLE Ni/vot REQ!L!‘.E!L'ilé
. ® ®
o) WT/UNIT (REF) \n/cchc VOL/UNIT (REF) VOL/CYCLE
(PXG.NT/UNIT)(REF) %) (PKG. vouunn)(per) QPx(;)
TYPE UNITS/CYCLE(REF) (L8) (FT3)

%QC_SZOE%LZQL_@Q) _,ZS__L_J __‘_Q.S___‘_L_ M)..ags&..
3S

. ———— e

. . z0o ’7'0%%13%7&{‘ . Z ® “'r’n\L(»im;cYc‘L‘f
ToraL w -
X * 21.871 (48.
— 2 — T —ﬁ‘Qor.»(;%f?cq&— ) L‘—‘—Tc‘rfg;—-)—“
E’fr?é"?)k S2 1 . agz *  [EC @@L ]
YCUES/DAY DAYSTHISSTON "“FO'YC.YE%{?M - -*

-

CGAYLIQUID EXPENDABLES REQUIRENENLS

Q
. ) RECOVERY AMT RECOV g) JCVCLE AMY os@ 'CYCLE
AMT,USED/CYCLE (REF) @lé) (b @
TYPE ey - FACTOR () L8
N/A . ' :
[ 4

z0 ' . PO,

.
"

L] +
TVCLE/D T TORVS/MIS YOYAU LOSY/CVCLT kG (L8]
S . ¢ (te) @ ,
C2-456
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SPACLCCRAFT Space Station
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Refuse Management

. APPLIANCE FUNCTION__ Refuse Processing

APPLIANCE CONCEPT NO./TITLE__ 6/Compactor-Vacuum w/Shredder
3.2.4.6 REF. NO. 203,123,170, 270, 202

"INDEX NO.

DESCRIPTION : The compactor-vacuum with shredder concept is identical to concept
2 with the addition of the shredder described in concept 5. The compression
ratio was changed from 0.35 to 0.2 based on the increase of compacting efficiency

using a shredder.
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS
WCE"&,@MM&Q&;W)CUUM WisHecocE wwoex numeeR 3,2 Ao o

AC . POWER . DC__POWER
(;? @
use Yive ® ® DEMAND ® ® DEMAND
cYCLE PEAK AVERAGE (mlénn/ PEAK AVERAGE ‘E‘QHE““/
COMPONENT (REF) (HR) (WATTS)  (WATTS) OxG (WATTS) (WATTS) Dx
vacveE 0167 — — — =i 8 J3f
CONIROLLER. Wi — — — 2 z D33
. 7¢5 , 37228 /0 17
! MAXIMUM . TOTAL MAXIMUM . T0TAL
14
IMERMAL REQUIREMENTS
LATENT SENSIBLE HEAT LEAX T0 COOLANT
. SOURCE (BTU/HR) (BTU/MR) (BTU/HR) {BTU/HR)

\ " TOTAL —_— ﬁ’iﬁé‘gﬂ /_‘ZZQ[SQ) —_—

WATT (BTU/HR) WATY (BTU/HR) WATT (BTU/HR) WATT (BTU/HR)

LRS- SR AN N N A A - e =

’ .
: MeaT Leak TERL cooanT ELECTRICAL VEIGHT VOLUME
SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE)  (PK WATTS/CYCLE)  (LB/MISSION) (FY}/MISSION)
N/A |
-~ —
t“ .
TOTAL
WATTS/CYCLE WATTS/CYCLE KG/MISSION WIMISSION
. (BTU/HR/CYCLE)  (BTU/MR/CYCLE) . {LB/MISSION) (FYI/MISSION)
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APPLLARLL CONCERT REGUITEUENES AND PERALTILYS CALLULATIONS (Cl‘ CLUDLD)

CONCLPTL, /C’G’/f//WC IOE - UACOUN clifSHAREDDEP.

b1XCD

COMPONENT (REt)

Conieacion. (INCLULZS (¢70)

ST NNT . PHIFeS_). .
SHLDPLAZ
WASIC. STeenGE BAGS

TOTAL
»
soLLOD  EXP

@

UV ITS/CYCLE(REF)

T «20L (79 ..

ENDABLE

NY/Ule:%REF)

Sy - S
A
— 8.2

|_.8%9 (982
KG (LBS)
WinvoL  REQU

WT/CYCILE

(PKG.NT/UNIT)(REY) oG
{L8) (18

2SS (170 __.o504

INDEX NUMELR -32‘.4 éJ.__...._

WETGHTINQUUME  REQUIREMENTS ]
WL IGHT YOLUME
(tes) (111)

— 28

e
Y %

_.265 (9.0 |

My (F13)

IRENENTS

VOI /CV(H

x(e

022 (/70} £2af32

VOU/UNIT (RED)
(mmw?/ﬂn)WU)

e o T .a_“«_w_ - 95"
ZO mm u/cvcu: ’ 2@ 10170 uL/cvus -
(L8) (F1Y)
TOTAL WT. T S
MISSTON™ T 52 % ot e fOSOR L_.Z,L.e'!__ﬁa’.-z)__]
CYCLES/DAY ™ DAYS7M 1S 1Th tur.Tr/g e YE (1B
L8
TAL VOL .
Mssion T 8,2 . x___ /8¢  x ., N ( __4_2 ]
CVLLES/UAY DAYS/11SS 108 107.VOU/CYCLE WY

(F13)

EXPENDABLES REQUL

@

REMENTS

AMT . RECOVEPLD/CYCLE

©) O]
@ £ AMT 5S$YCLE
(Lég) (L8

MT.USED/CYCLE(REF) RECOVIRY
TIPE : {L6) FACTOR

20

JOTAL WT. |
MISSTON ™ © X
CYELT7UAY

TDAYSZHISSTON T

X
YOTAL 1 0S17CYCLE
zd.

(L8)
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" SPACECRAFT  Space Station .
HABITABILITY SUBSYSTEM__ Housekeeping HABITABILITY FUNCTION Refuse Management 3
APPLIANCE FUNCTION _Refuse Processing '
APPLIANCE CONCEPT NO./TITLE 7/Compactor-Motor w/Shredder “’
INDEX NO.___ 3.2.4.7 REF. NO._ 203, 123, 170, 270, 202
DESCRIPTION : The compactor-motor w/shredder concept is ider;tical to cencept 3 a
with the addition of the shredder described in concept 5. i
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APPLIANCE CONCEPT REQUIREMINTS AND PENALTIES CALCULATIONS

CNCEPT LN = B DT OR. f' S p2DIERE

[

noex nuvsir_ 3. 2. 4. 7

ELECTIRICAL POWER REQUIRENLINIS
AC . POWER o b POU[R’_(T_.
i 7
M.S?L".E @ ® DEMAND ® ® DEMAND
ereLe peac . averare  (EVTTONR/ PEAK avernGe  (KATT-R/
COMPONENT (REF) (HR) (WATTS)  (WATTS) O (WATTS) (WATTS) Or¢
o210k, o067 45 295 _[2.f _— — —
:-ﬂeﬁ DUl plador Qi HC’! :Zfﬁ 3 ‘Z,ZS
[ d
‘ ' HAXIHUM * . TOTAL MAX THUN . Tom
THERMAL REQUIREMENTS
LATENT SENSIBLE HEAT LEAK T0 COOLANT
. SOURCE (BTU/HR) (BTU/HR) (BTu/NR) {8TU/HR)
M 163'5‘ léio 5 - -

NILLDLEZ IHOTOE -_— 509

S509.0

\ TOTAL - W‘Q / W:Q - .

————— e .
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WATT (BTU/HR) WATY (BTU/HR) WATT (BTU/HR) WATT (BTU/HR)
. .
OPERATIONAL PENALTIES
MEAT Lo T cooLAnT ELECTRICAL WELGHT VoLuME
SOURCE (BTU/HR/CYCLE) (BTU/HR/CYCLE)  (PK WATTS/CYCLE)  (18/MISSION) (FT3/MISSION)
M/ . .
L4
)|
TOTAL
WAYTS/CYCLE WATTS/CYCLE KG/MISSTON MI/MISSION
(BTU/MR/CYCLE)  (BTU/MR/CYCLE) (LB/MISSION) (FTI/mISS10N)
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APPLIANCE CONUERT REGUIFEDENTY AND PENALTILS CALLULATICNS (ConUlupl )

p——— e o ek

-,

o wewir  F 2,47

tOW".Z./_Co,/!// PCTOR - PrOTOre LO/SIHRELO LA

. F1XED
) o
: 8 (oD voLUnE
conroNE T (REF) (16Y) (17%)
ComNCTER (INCLRS . (170) oo B8O 2.8
SIC/NAIWAS it dLS) . .. e ‘
St leDOCAZ
LNET & SIEENGE.. BRGS

TR 8 et g e St R A

WETGHT/NOQLUNE REQUIREMENTS

A I e+ o SR s ety KRS <

et s g e s et o aa - A — st e —— e - — — s e
———— e - — e e e ———————— o — . e e e, AUV Y ———— -

[_ .255

LE (fT’)

L?@.ﬂ 637.?31

KG (LBS)

(%)l

SOLID EXPLNDABLE WINOL REQUIREMENTS

6] ©)] @ ®
UT/UNTY (REF) NT/C\(‘,(L VOL/UNET (RET) VoL /Cvolg
o (PEG.UTZURTT)(R T ) Or e (wn.vnuu‘m)(m) (Pwa)
TYPE USTI5/CYCLE(REF) (LB) (Le (F14) 1Y)

WASTE SIE G . 201 (170) .. .25 (my QSo_¢_._-.- ozg (noj,,.oo%’z.

\, — ——— [ . eem i — . ——— o ————— oo ie  wreen m e e s e

-XT-T T® 00982
!OIAL(CQ§CYCIE TOIAL(:¥E;CYLL[

ZO

TR R Y TY Sk ¢ Wmeid SeiwWER. e b L. -

TOTAL uWT. g —— e -
MwN T 8.2 x _[/BF _x LoSof " I_Az_/_-_-J (48 2))
CYLLES /DAY DAYS/HSSION IOI.\:E{‘ISICLE

TOTAL VOL

ST W PO

Tt &2 v w0048z [L31 (#.¢) ]

/ .
TOYCLES/ONY T DAYS/1L5S10% 101 YULZUILLE A S
A (F13)

Y AMT R (-:(%)n ¥ At we(xD JOLE
RECOVERY . {C(l)i ID/CYCLE (D: {;.J.

TYPE e FACTOR (e (L8

t T0TAL WT, o . - [ I

! - . RS,
MIS510 e o 0o e o mn\l'"t 0sT/CYCLE XG7Le)
Coed, ;e &0
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SPACCCRAFT Space Station .
MABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION__Refuse Management

APPLIANCE FUNCTION__Refuse Processing
APPLIANCE CONCEPT NO./TITLE 8/Compactor-Manual w/Shredder

'INDEX NO._3.2.4.8 REF. NO._ 160, 202

DESCRIPTION : The compactor-manual with shredder is identical o concept 4 witn
the addition of the shredder described in concept 5.
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APPLIANCE (' “ICEPT HEQUIREMLNTS AND PENALTIES CALCULATIONS

-—

CONCEPT gﬁ—'g PUACTOE - DUIMO A CILSHRGOD R inoex wumetr 3, 2.7, 8
ELECTRICAL POWER REQUIREMENTS
AC . POWER o DC___POMER
(9 Q)
USE_YIME ® ©) DEMRID ® ® DEMAND
creLe PEAK averace  (HT-HE/ PEAK wewse (L
COMPONENT (REF) (HR) (wATTS) (WATTS) Ox@G (wATTS) (WATTS) OHG)
SURLDER MORE 05 . _T+5. 245 3225 _— b —
[ 4
. ‘ - .
245 3228 -
PAXIMUM * TOTAL MAX TMUM . T0WL
INERMAL REQUIREMENTS
] LATENT SENSIBLE HEAT LEAX 10 COOLANT
. SOURCE (8TU/HR) (8TU/HR) (8TU/HR) (8TU/HR)

SUELQLEZ2. ML, __— . B9

S09

\ o = &Zﬁ@ﬁj

BATT (BTU/HR) WATT (BTU/HR)

QRERATIONAL REMALTIES

e am e v w -

(4930572
WATT (BTU/HR)

WATY (BTU/HR)

) THERMAL .
REAT LEAK T0 CooLANT ELECTRICAL Wl VOLUME
SOURCE (STU/MK/CYCLE) {BTU/MR/C LE)  (PK MATTS/CYCLE)  (LB/MISSION) (FT¥/MISSION)
)%/} , .
L
"}
fOTAL :
WATTS/CVELE WAYYSZCVCLE KG/MISSION WY mission
{OTU/MRZCYCLE) (BTU/m/CYCLE) (LB/MISSION) (P mission)
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APPLIARCL COMOLET RUGEEVEPENTS AN HENWETIRS LA o T 1onS (CCNLLubLD)
CONCUr T B2 i ff £ 7 AL =~ IIRAISIC e JSHR OO K e wenir_F, 2. 4. & _

PIXED  WELGWINOULUME  REGa:: LMONTS

. WEICMT VOLUME
COMPONI NG (RLH) (v 859) {Fr)
COmiRcre =2 it s, (i)  ___  26.2 - At 2
SUCKULAN 2t .. s S g T
SHILCOP CLL e s 75 e .
RIASTE STC A+t .ﬂc’/uS . L .--__,-.--416 N
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~ SPACECRAFT _ Space Station

HABITABILITY SUBSYSTEM Housekeeping __ HABITADILITY FUNCTION_ Refuse Management

, APPLIANCE FUNCTION__lcfuse Proceszing

APPLIANCE CONCEPT NO./TITLE _9/Inteqrated Vacuum Necorposition/Shredder

"INDEX NO.__3.2.4.9 REF. HO. 100,250

DESCRIPTION: The integrated vacuum decomposition/shredder concept utilizes
vacuum ard high temperature to decompose the refuse materials into gaseous
products which can be exhausted to vacuum. The shredder is required to expose more
refuse area to increase the decomposition efficitncy. The chamber requires cool-
down period., The process does not require oxygen; however, requires power to
sustain the chemical process for 21 hours. Two unitc were assumed based on the
refuse volume and the 12-hour cooldown time required by the unit (one unit can
be used nrce per day). Incinerable collection bags with a hydrorhobic patch
“were used to eliminate the maintenance and microbiological proble.s of filter
replacement, since clogging is not anticipated with collection bags which are
replaced every 24 hours. The residual ash was not considered as a concept

penalty. ' - .
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APPLIANCE CONCEPT REQUIREMENTS AND PLMALTIES CALCULATIONS

CONCEPT 2 11/ HIELLLL JACOIT P omROSITION [SHELDE InoEx Numper 3, . £.F

ELECTRICAL POHER REQUIREMENTS
AC  POWER - DC___POWER L
1 (3 )
USE_YIME ® ® DEMRND ® ® DEMALD
CYCLE PEAK AVERAGE (Rt T-e1 PEAK AVERAGE (b1 e/
COMPONENT (REF) (HR) (WATTS)  (WATTS) o} (WATTS) (WATTS) D
QULECTION LT g) (2. 1400 — - —
. 4
1460 ' ‘
‘ ’ MAXIMUM TOTAL MAX TMUM . TOAL
[
THERMAL REQUIREMENTS
LATENT SENSIELE HEAT LEAK T0 COOLANT
SOURCE (BTU/HR) (BTU/HR) {BTU/HR) (8Tu/HR)
COLLECTION WHIT (100) __— _ _ 470 4760 -

(G20 (3264720 __—_ _

WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR)

\ © TOTAL —c
WATT (BTU/HR)

ARG P L e £ bt KA T 10 o Bt o

]
OPERATIONAL PENALTIES
THERMAL :
HEAT LEAK 10 COOLANT ELECTRICAL WEIGHT VOLUME
SOURCE {BTU/HR/CYCLE) (BTU/HR/CYCLE)  (PK WATTS/CYCLE)  (LB/MISSION) (FT3/MISSION)
~Al/A - , :
- . -
‘\
B ) 4 :
TOTAL
WATTS/CYCLE WATTS/CYCLE KG/MISSION n’{utssmu
. {BYU/HR/CYCLE)  (BTU/HR/CYCLE) (LB/MISSION) (FT3/MISSION)

‘ . C2-467

R L) R
»

e

T L AR vl TSR 2 B MDY fasilenn R

wsd e Ml s

b oen




DERIR

o

ol-h

APPLIANCL CONCEPT REGUEPLALNTS A FERALTHES CALLOLATIONS (LG CLUDLD)

CoNCEPT 9///1 ICGPRACD LACULDT PECOPFOSITION [SHEGCODLA  WUER MR, 3 2. t.9

is rrxedp

COMIONENS (RE1)

COLLLCTION ONLT_ _(100)

COLLLCTION 605

TOTAL
soLl1o Expe
o
TYPE UNITS/CYCLE(REY)
COLLLCTION, . ..
BNGs. { //aa)

WEJGHT/NOLUME

WEIGHT
(L)

oid DT
3.7

ENDABLE W

m/urm@)(m)
(PKG.WI/UNIT)(KEL)
(L8)

f"_.ZSS' Qv"o)

kG (LB:) )

oL

©)]
WT/CYCLE
@X%’)
(L8

_ 2855

REQUIREMENTS

‘(I?iva”)’E
— 635
S 7 2%/

EXES (754)]

M3 (Hl)

REQUIREMENTS

®
YOl JCYCLE

i
(AN

03 23

@
VOL/UNIT (PEF)
(PKG.VOL/UNTT) (REF)

(¢1%)

_:43523 l‘/&o}

T T D .25 6 .o323
ZO "‘16‘1‘/\1‘5;?/2‘%@ - Z® ‘wr?fgvm JCYCLE
(L) (+1%)
TOTAL NT. . S e e -
Wb 2 a8 x 286 [(C 725 (9%
CYCLES/DAY DAYS/M1SSTON IOT.?I/SYCLE K6 {1B)
LB
TOTAL VL, . wrm e
Tmssiont ___ 2 x___ [&F 0323 T .337 (/7?)]
CYCLES/DAY DAYS/MESSTON 10T, zo%/gchs [ EN
¥
GAS/LIQUILD EXPENDABLES REQUIREMENTS
- ' ®
O] chg\?m Am.ntcnvr.(?ro/cvcu [N LOS!/CYCLE
AMT.USED/CYCLE(REF) WxE D
TYPE . (L8) FACTOR (LB (Ln
~ N/A = :
N 20 20
i .
'L* TOYAL WT, . r l
TMsstN S _ X . B + .
CVELE/bAY TDAYS/MISSION TOTAU V05 I7CYCLE LN ()
@ . {Lb) Q@

C2-468

B AT

T wspadidver &

Sl frganns




-

B eyt
B

T

' - D2-HBLEEY

SPACECRAFT Space Station

HABITABILITY SuBsYSTEM Housekeeping HABITABILITY FUNCTION Refuse Management

APPLIANCE FUNCTION___ Refuse Processing

APPLIANCE CONCEPT NO./TITLE 10/Flush Flow Oxygen Incineration/Shredder

‘INDEX No.___ 3.2.4.10 . REF. NO.__100, 250

DESCRIPTION : The flush flow oxygen incineration/shredder concept utilizes a
continuous oxygen flow to the collection chamber for the 12 hours required for
incineration. The refuse is collected/shredded and inserted into the chamber,
sealed in the chamber (no vent to vacuum), heat is applied for a specified time
period. The resulting sterilized/vaporized gas and vapors are exhaust to space.
The valve is left open and heat is applied to bring the incineration temperature
to 1000°F, while a controlled flow of oxygen is cantinuously supplied to the
chamber. The incineration process takes approximately 12 hours with 97 to 99
percent reduction in refuse volume. Twelve hours are allowed for cooldown
requiring two units per vehicle. The collection bags described in concept 9 are
also used for this concept.
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SPACECRAFT  Space Station

HABfTABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Refuse Management

APPLIANCE FUNCTION Refuse Processing

APPLIANCE CONCEPT NO./TITLE_ 11/Pyrolysis/Batch Incineration/Shredder

"INDEX NO.__ 3.2.4.11 REF. NO.__100, 250

DESCRIPTION: The pyrolysis/batch incineration/shredder concept utilizes a
three-step prgcess to minimize oxygen consumables. The shredded refuse is

heated to 250°F and held at this temperature for 30 minutes to ensure sterilization.
The vent valve is then opened and the water is flashed to space as a vapor. The
chamber is then heated to 1200°F, with the vacuum valve remaining open, and the
wastes are pyrolytically decomposed (vacuum decomposition) and the gases are
vented to space. At the end of the pyrolysis process, the vent valve is closed,
the chamber is charged with oxygen, and several batch incinerations are performed,
The batch incineration step also reduces -the ash residue from 12 to 2 percent of
the total wastes processed. After final venting to space, the chamber cooldown
takes 12 hours. The pyrolysis/batch incineration process is identical to the
schematic shown for concept 10. The pyrolysis/batch incineration takes 12 hours.
The collection bags described in concept 9 are also used for this concept.
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SPACECRAFT  Space Station
HABITABILITY SUBSYSTEM Housekeeping HABITAGILITY FUNCTION_ Refuse Management

. APPLIANCE FUNCTION__Refuse Processing
APPLIANCE TONCEPT NO./TITLE 12/Wet Oxidization/Shredder
‘INDEX NO._ _3.2.4.12 REF. NO. 100, 250

DESCRIPTION : The wet oxidization/shredder concept is a moderate temperature,
high pressure catalytic process. The system employs an insulated chamber similar
to the incineration and decomposition concepts. Shredded refuse treatment is
accomplished by charging the chamber with 500 psta oxygen at ambient temperature
and applying heat to bring the chamber up to oxidation temperature. The final
pressure and temperature are approximately 1750 psia and 500°F. The advantage

of the wet oxidation process is the production of water which can be processed
and reused in the spacecraft. The system requires a high pressure ovygen source,
assumed in this study as a compressor. A stirrer would enhance the wet oxidation
process, but was not considered in this study due to lack of engineering data.
Based on two data sources, the process was assumed to take 21 hours, most of
which is cooldown time (10; to 6 hours). The collection bags described in concep:
9 are ‘also used for this concept.
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" HABITABILITY SUBSYSTEM_3.0 Housckeeping

RN S0 oo iomt cnins iy o o

- HABITABILITY FUNCTION 3.2 Refuse Management

APPLIANCE FUNCTION  3.2.5 Refuse Disposal

NUMBER OF CONCEPTS CONSIDERED - 3 S ' .

ASSUMPTIONS

(1) Refuse disposal includes concepts most likely to be used on near term
spacecraft. The concepts consider vacuum storage, static onboard storage, and
Jettison to earth for aerodynamic incineration. Disposal of refuse using rockets
t: ghe sun was not used, since radioactive wastes were not considered by the
study. . . i . ,

(2)' The refuse volume and weight is based on the tabulation on Table C2-6.

(3) The uncompressed volume of trash was used to size all of the concepts.

sortmor .
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SPACECRAr~  Space Station

HABITABILITY SUBSYSTEM Housekeeping HABITABILITf FUNCTION Refuse Managemnnt

APPLIANCE FUNCTION Refuse Disposal °

APPLIANCE CONCEPT NO./TITLE  1/Vacuum Storage

"INDEX NO.__3.2.5.1 ' REF. NO., _ MacDac, 283, 297

DESCRIPTION : The vacuum - torage concept considered was the same as used for
Skylab. Tne Skylab airlock was used as the means to deposit refuse into the
vacuum storage tank. The vacuum environment?stops bacterial growth in the refuse.
The internal volume of the airlock is 4.3 ft° and was used to calculate the cabin
air lost during each airlock refuse disposal cycle. The vacuum container was
assumed to be a 10.4 foot diameter spherical tank fabricated of 60&1 aluminum.

The 10.4 foot diameter tank can be accommodated in both the Space Station and

the Shuttle payload bay. Aluminum, 6061, was chosen as a material for the following

reasons: (1) inexpensive, (2) easy to work, and (3) good weldability. The

tank was assumed to be a pressure vessel with a maximum working pressure of

14.7 psi. The number of uses per mission was based on the size of Skylab disposal
and trash bags. The trash bags are fabricated of a material which will retain
water, but will also allow the bag to breath to aliow pumpdown of the refuse to
the vacuum pressure of the tank. Operation of the airlock was assumed to be 2

" minutes per cycle.

LOADING/EQUALIZE PRES:

SURE

. -

4 EJECTOR KANDLE

) (RETRACT POSITION)
[814] .

I3

~’,{ VALVE/QUTER DOOR
S

TRASH BAG SEALED
AEADY FOR PLACEMENT
IN TRASH LOCX

EJECTOR MECHANISM
{RETRACTED)

/

LID LOCK (UNLATCHED POSITION)

VACUUNY SHUTOFF
VALVE (OPEN
THNROUGHOUT LUSSION)

~——

HANDLE (PRESS POSITION)

(( TRASH BAG LuECT
i
¥
Al
(i

=
WASTE uk OUTLR DOOR

LI0 LOCK
(LATCNED
POSITION)

VALVE OUTER

VENT 10 VACUYHM

=

A '
DOOR HAKDLE YR 1aasH BAG READY {CLOSED POSITION)
{CLOSE. VENT s
POSITION) FOR EJECTION
7 (RESYRAINED BY TABS)
VALVL/OUTER
DOOR HANDLE
{OPEN PUSITION)
€XCTOR
\., 1AL CHANISM

{EXTENDED)

\ -~ QUTEA DOOR CLOSED DUTTR NOOA OPEN
WASTE TAKK

TRASN SAG EJECTED WASTE TANK

C2-486

. - -
Bttt i ¢ Fharbat sr i - s



pores

B T B

N e T 3

S A S WA DO e £ET e Aen S i i SR

ke o e

AR VRSSO e Srcspran.

N

ﬁ

D2-118561-5

APPLIANCE chncEPT RWUH*U![N!S AD PENALTIES CALCULATIONS

CoNCEPT / ,/_ydggum__ STVCAG & INDEX UMBER Bl Se M
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) 7
l_LS;_S?l[i_E ® ©) ( DEMAID ® ®) ( DIIIAND
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (CONCLUDED)

CONCEPT 4[ VACL UM ST G C inoex numper_3, 2 .5, |
FIXED HWELIGHI/NOLUME REQUIREMENTS
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(-~ SPACECRAFT__ Space Station

MABffABILITY SUBSYSTEM Housckeeping HABITABILITY FUNCTION Refuse Management

APPLIANCE FUHCTION _Refuse Disposal
APPLIANCE CONCEPT NO./TITLE 2/Storage Bin/Container

"INDEX NO. 3.2.5.2 REF. NO._.170

DESCRIPTION : The storage bin/container concept employs a locker to store the
refuse. Sterilant capsules were assumed for retarding the bacterial growth.
The refuse was assumed to be collected by bags (Skyiab, or equivalent, and
transferred to the storage locker. A concept provides a sterilant capsule for
each bag of refuse stored in the locker. The capsules used for the study were
2.25 grams each with a volume of .33 cubic inches. The walls of the storage
locker were assumed to be aluminum. Sizing of the locker was based on the
refuse volume including the storage bags. °

5
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" SPACECRAFT  Space Station

HABITABILITY SUBSYSTLH_ Housekeeping nABITAnlLITY'FUNCTIOH__Eefuse Management

APPLIANCE FUNCTION _ Refuse Processing

APPLIANCE CONCEPT NO./TITLE  3/Solid Propellant Refuse Rocket

‘INDEX NO.____3.2.5.3 REF. NO.___202

DESCRIPTION: The solid propellant refuse rocket concept utilizes a rocket to
jettison refuse to earth for aerodynamic incineration. The study assumes the
refuse is jettisoned from a 300 nautical mile orbit using an incremental

velocity (AV) of 434 feet/second to alter the rockets velocity to cause it ¢o
reenter the earth atmosphere. Atmosphere drag at the 300,000 foot re-entry
altitude chosen for the calculations (reference 202) is of suck magnitude as to
cause the trajectory to degenerate rapidly. The equation for a minimun energy
Hohmann transfer ellipse were used for determining the required velocity incre-
ment for reentry. A solid rocket was chosen because a solid rocket is easy to
use and transport, and may be fired with simple electrical circuits. The ability
of. $olid propellants to withstand long storage periods at extremes in temperature
and pressure without attention is also a benefit.for this type of application.
The solid rocket in this application is sSuperior to a liquid rocket in total
impulse to total weight ratio primarily because of the greater energy per unit

* volume, Therefore, less dead weight structure is required to carry the propellant.

The size of the rocket was based on the total refuse volume compressed by a
compactor to minimize -the rocket volume. The concept was penalized for a

compactor with a compression ratio pf 0.2. (Air Pressure Type).

. Waste Rocket

[ -] J; :i"- \ .
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¢ ] ] 3
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HABITABILITY SUBSYSTEM___ 3.0 Housekeeping

HABITABILITY FUNCTION 3.3 Garment/Linen Maintenance

APPLIANCE FUNCTION 3.3.1 Garment/Linen Washing

NUIBER OF CONCEPTS CONSIDLRED 10

ASSUIPTIONS

A number of references were found which present data for various clothes washer
and dryer concepts (Reference 70, 90, 91, 100, 127, 161, 1.1, 185, 202, 237

and 245). These references were reviewed in detail, and the engineering data
from each examined. It was soon found that much of the data did not agree.

The primary reason for discrepancies was that the data were mostly very sketchy,
without detailed breakdowns to define the data. For example, the clothes
washer weight in one reference would include the agitator tub only, while
another would include peripheral equipment such as water accumulators, pro-
cessing equipment or other miscellaneous items. One reference was found (#90)
which contained all the concepts found throughout the other reports and pre-
sented the data for each in a consistent manner for direct comparison. There-
fore, it was decided to collect all the clothes washer and dryer data for this
study from Reference 90.

A ground rule of 2-clothes washings per day was assumed from Reference 273.

For this condition, and assuming a 6-man space station crew, a detailed study
of Space Stiation clothing usage (Reference 245) has shown a maximum laundry
load of 1.66 kg (3.68 1bs). Since the clothes washer load assumed in Reference
90 is only slightly larger than this, or 1.81 kg (4.0 1bs), the data from that
reference were used directly without adjusting

The water usage for the automatic concept was assumed 24.9 kg (55 1bs) for
washing and 24.9 kg (55 1bs) for rinse as recommended in Reference 273. Rinse
water was assumed to be temporarily stored to be reused as wash water. Wash/
rinse time was taken to be one hour. o
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CONCEPT NAWE

MECHANMICAL OSCILLATION

FLUIDIC AGITATION

FIST0H AGITATICN

€YCLIC VaLVE AND PUKP AGITATION

DIAPHRAM ACTUATED=ONE DIRECTIONAL SOUEEZE
DIAPMRAM ACTUATED=TWO DIRECTIONAL SOUEEILE
WATER SPRAY AGITATED .
ULTRASONIC

HANUAL ~ASHBOAKRD _ . .

" PLAIN RECIRCULATION
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Garment/Linen Washing (Space Station) Concept Trade
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SPACECRAFT Space Station
. Garment/Linen
HABITABILITY SUBSYSTEM Housckeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washing !

APPLIANCE CONCEPT NO./TITLE __ 1/Mechanical Oscillation
INDEX NO.___3.3.1.1 REF. NO. 90

DESCRIPTION
This concept is similar to a conventional washer. A central agitator provides
the washing either by rotational or translational oscillation. A high-speed

rotation extracts wash and rinse water and is used to spin dry the clothes
before final drying.
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P APPLIANCE CONCLPT REQUIREMLNTS FND PENALTIES CALCULATIONS
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APPLIANCE CONCEPT PLQUIFEMENTS AND FINALTICS CALCULATIONS (COHCIUDED)
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SPACECRAFT Space Station

. Ga(ment/Linen
HABITABILITY SuBsysTem Housckeeping  yagrvari1Ty FuncTION Maintenance

APPLIANCE FUNCTION___Garment/Linen Washing

APPLIANCE CONCEPT NO./TITLE  &/Fluidic Agitation

INDEX NO. 3.3.1.2 REF. N0, 0

DESCRIPTION

|
In this concept, water is sprayed through a central column of stacked fluidic
switches which direct water in alternating directions through jets. A high-

speed rotation extracts wash and rinse water, and is used to spin-dry the
clothes before final drying.
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APPLIANCL CONCLPT REQUIRLMENTS AND PENALTILS CALCULATIONS
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SPACLCCRAFT Space Station

' Ga(ment/Linen
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION  Garment/Linen Washing

APPLIANCE CONCEPT NO./TITLE__ 3/Piston Agitation

INDEX No._ 3.3.1.3 REF. No. 90

DESCRIPTION

In this concept, two pistons are actuated alternately to pump water back and
forth within the drum. Screens are added to increase turbulence and to con-
tain the clothing within the drum.

Since there is no spin-dry capability, it was assumed, as recommended in
Reference 90, that 1.36 kg (3.0 1bs) of water are left in the clothes over

and above the water left by the other concepts after spin-dry. Therefore,

a dryer penalty was assumed to handle this added water. For this purpose,

the dryer concept 3.3.2.1 was assumed (forced hot air electric) since it had
already been selected in the past (Reference 237) to build a prototype clothes
dryer. Since the dryer penalties were based on removing (.456 kg (1.0 1b)

of water, and this washer concept has 1.36 kg (3.0 1b) extra water to be
dried, all the penalties for dryer concept 3.3.2.1 were multiplied by 3 and
added to the penalties for this clothes washer concept.
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APPLIANCE CONCEPT REQUIRCMENTS AND PENALTIES CALCULATIONS
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' APPLIANCE CONCEPT RLQUIKEMENTS AND PENALTILS CALCULATIONS (CONCLUDED)
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SPACECRAFT Space Station

. Garment/Linen
HABITABILITY SUBSYSTEM Housckeeping — papITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washing |

APPLIANCE CONCEPT NO./TITLE 4/Cyclic Valve and Pump

INDEX No. 3:3.1.4 REF. No. %0

DESCRIPTION

This concept is identical in operation to #4 (Piston Agitation), except that

the water pumping is accomplished by a pump and cyclic valve rather than opposing
pistons. Screens are included to contain the clothing within the drum as well as
to increase turbulence.

No spin-dry capability was assumed, just as in concept #4, and again 1.36 kg

(3.0 1b) additional water was assumed to require drying. This was handled in

the same manner as was explained in concept #4; thus, all the penalties for dryer
concept #3.3.2.1 were multiplied by 3 and added to the penalties for this clothes
washer concept.
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APPLIANCE CONCEPT REQUIREMENTS AND PENALYIES CALCULATIONS

amegn

e

u‘&'»

m”ﬁmwm’ -

N v ]/
CONCEPT (_‘LL/» L /u AL INDEX NUMBER L, 7L T4
-7 - /
- \
(R 90 5 29,50)
ELECTRICAL POWER REQUIREMENTS
AC __POWER - DC___POWER
. )
USE_Y1ME ® ©) DFMAND ® DEMAND
cveLe PEAC . Average  CHATT-WR/ PEAK averace  (HATT-UR/
COMPONENT (REF) (HR) (WATTS) {WATTS) ® x()g) (WATTS) (WATTS) Dx
Vr« /x {10 0 U
g KTSTTIRY 1 ) LY
K »
s
e 0 -
MAXIMUM ¢ TOTAL MAXIMUM . TOAL
' [}
) .
IHERMAL REQUIREMENTS
) LATENT SENSIBLE HEAT LEAK 70 COOLANT
v  SOURCE (BTU/HR) (BTU/HR) (BTU/HR) (BTU/HR)
de o foni Joo (inor ) D ﬁ' Hjifon Lo 0
Th e 0 .2 q¢ Bk 0
T [, (U
- A g
. ToTAL 0 - 1353(0) et 0
WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/MR)
\ .
LY
OPERATIONAL PENALTIES
WeaT L TR coouanT ELECTRICAL VEIGHT "voLume
. SOURCE (BTU/MR/CYCLE) (STU/HR/CYCLE)  (PK WATTS/CYCLE)  (LB/MISSION) (FT° /MISSION)
2 dinec ’Ilu:_r' RIS 1007 2028 Db 4L :’-J*(' q-ng
” 4 -
f,"."./A;)"‘ , 1} . ((‘; "~
']L n 2 ";( ’ A
. | 1l .
(.G IR L —
t aldeppezs z: .
o _3[9 (1) 592(aect) _ 2ilac 1o fahn) LG50 (o)
WATISTEVCLE WATYSZCYCLE [ RG/HISSION HTMISSIAY
(BYU/HR/CYCLE)  (BTU/MR/CYCLE) L1 PC ueperssion) (F1Y/r15510%)
C2-514



A
D2-113561-5

APPLIANCE CONCEPT REQUIRLMENTS AND PENALGIES CALCULATTONS (CONCLUDED)

" '
AN AR A " LR
concept S b ey moex noser_ AL 2 A
ELXED WEIGHI/NOLUME REQUIREMENTS
' WEIGHT VOLUME
COMPONENT (REF) {Les) (F13)
P iy ’ - 4 1
. R - 4 o
! ! 4
I 4 ‘3
ph g '
j,’;, 7 ) 1’ / ]
by , S
Tora: 1 %71 (142 ] [ o052 ]
ORIGINAL PAGB B L mu W)
OFPOORQ soL1o EXPENDABLE LIRVANINY REQUIREMENTS
: @ ©) 5
WT/UNIT (RLF) WT/CYCLE vouunlc?(nrr) voucovcu
0]
{PXG.WT/UNIT) (REF) 0116 (PKG.VOL/UH!T)(REF) X (4
TYPE UNITS/CYCLE(REF) {LB) (e (F1 ) £13
Dedeyzid/ ! LR el Loy 001
= Lol 4£2$, —
(';m.“..,,{/,- ‘/"’/L )
- S
' Q _ .l ol
. 2‘ YOV w‘r‘/ at : E @ TYOTAL VOLZCYLLE T
(LB) (F1Y)
10TAL WIT. , S
MISSIon C 2 j el X 0 A .G RV
. VELES/Gh AYSMTSSTON hT/%Y(.LE hu’) I
: (LB
JOTAL_vOL e
TMISSINT ___ 2w sy x 0047t [ bemo 7.7 ]
CYCLES/DAY DAYS/MISSTON 1 VOL/CYCLE T
. : (+13) .
GAS/AIQUlD EXPENDABLES REQL‘.LE[_'iE!{li
: .@ (©) O)
o RECOVLRY AMT RECOVER! D/CYCLE AMT LOST/ZCYCLE
AMT.USED/CYCLE(REF) xG Q-G
TYPE o , (L8) FACTOR (Le sy
b o 4o ' L5 L9921 _ ohos
BRI AN o . T A "
TO 18 ' O .o
\ .
© T0TAL W, ‘ ' .
s ® : ek IR P
AL 'L‘ 7‘ A "'DKVVMTISS]O‘{ T T -

YOrAIOSTCEE
@ (18) @

C2-515

Kﬁ.—n () .

%-{aﬁ; R IR T



S AN RO T < s e e

.

S l C

D2-118501 -5

SPACECRAFT Space Station

. Garment/Linen
HABITABILITY SuBSYSTEM Housekeeping — wapITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washing

APPLIANCE CONCEPT NO./TITLE  9/Diaphragm Actuated - One Directional Squeeze

INDEX NO.  3:3.1.5 REF. NO. 90

DESCRIPTION
')

This concept utilizes compressible diaphragms, operated by pressurized nitrogen,
to alternately squeeze and soak the clothes. Wash and rinse water are removed
at the end of each cycle by simultaneously pressurizing both diaphragms. This
concept has been shown to be feasible, but its cleaning effectiveness remains

to be proven by further testing.

DIAPHRAG!H ACTUATED
: ONE DIRECTIONAL
WATER OUT

)
PRESSURANTZf( WATER IN PRESSURANT
DIAPHRAGM
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SPACECRAFT Space Station

. Garment/Linen
HABITABILITY SUBSYSTEM_ Housekeeping  HABITABILITY FUNCTION Maintenance

APPLIANCE .FUNCTION Garment/Linen Hashing

APPLIANCE CONCEPT NO./TITLE 6/Diaphragm Actuated - Two Directional Squeezc

INDEX No.__3.3-1.6 REF. NO. 90

DESCRIPTION

This concept is similar to concept #5 except thit the clothes are stored in
two tanks. Pressurized diaphragms are again used to alternately squeeze
and soak the clothes. As in cuncept #5, cleaning effectiveness remains to
be proven by further tecting.
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APPLIANCE CONCLPT REQUIRLPENTS AND PENALTIES CALCULATIONS
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APPLIANCE CONCEPT RLQUIREMENTS AND PENALTIES CALCULATIONS (CONCIUDED)

- "

CONCEPT T7La§_£1 i b Al ey et g woex woweer 7, L1,
‘ (- FLXED !SLEHJ!QLEEL REQUIREMENTS
i hid WLICHT VOLUME
COMPOLNT (Rer) {Les) (F12)
. Z,v ,/: ""h/”'l * [l '[‘('\
‘ Yoo, i
i ) Lo, '..3, . S ‘_‘
é* ! Vel lud {
1 l_: - : l‘_i_'_! 2
Cooig Men 4 4
Ty Y I ! &LJ N
ol o
l: o - .’l‘
Mece =p - e K
i ; — 0 ) ]
” ToTAL 1 63,1 (17 ] ' O.4hp  7iirj
?Lc;?xﬂ ' . K6 (LBS) w13 .
%‘%Qﬁ . $0L1D EXPENDABLE  WINOL REQUIREMENTS :
0
w’ o wwn®(m) wc@cu VOLIUNICP(R!’F) VOI/C(?CI[
(PXG.WT/UNIT} (eF) X (PKG.VOL/UNIT) (REF) ({)x(@)
TYPE / UNITS/CYCLE(REF) (L s) (L8 (£12) 113
Doy o { LEL Copt - 0017
(49 ‘
o S i —
2 16m wucu ‘ Z® wm mlcvcu ’
(Le) {2
TOTAL W1, , sz
“Hsston” * "’ X 1¢. NG . 7o f ]
. TYCLLS /oAy " T DAYS /n‘n,,mt Yot ;n/tgnfi K6 (ib) 224
L
TOTAL VOL ) S
TWISSION " oo x___1h oy 001y . [I&.’.”’J .70 |
CYCLLS/UAY T BAVS/MISSTON — 0¥, b(tousvu.i = DT
.
sAasnlquile EXPENDABLES llQQl!L!’E!li
\ o N AMT . RECOVERED/CYCLE MY 1o§¥)cvc1t
AMT.USED/CYCLE(REF)  ,  MECOVERY 1 ")- {
2 11,4 (s) FACTOR (s (e
Vool ot 5x L2971 Nl i
AN N g4 J A ¢ ..
N AR | (,a9 ¢ . 0.1
)20 1e.zs O 4395 _
R © JOTAL WT. ’ o
Y ’msswr' 2 162 _+ ro0¢ 12 (2'13)]
(4 (77 "m{m{mr 161!12”ﬁcm1' . o - s E(.'#(I‘W
L

Jreagrees -

C2-521



D2-118561 -5

SPACECRAFT Space Station

] Garment/Linen
HABITABILITY SuBSYSTEM Housekeeping  HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washing l

APPLIANCE CONCEPT NO./TITLE  7/Water Spray Agitation

INDEX NO. 3.3.1.7 REF. NO. 90

DESCRIPTION

In this concept, a high velocity jet of water is sprayed into a wire mesh
drum from the outer circumference. The drum is slowly rotat~d tc allow
continuous removal of the water. A high speed spin cycle is used to ramove
the excess water after washing ant rinsing.
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APPLIANCE CONCEPT RLQUIRLMINIS AND PLNALTILS CALCULATIONS
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APPLIANCC CONCEPT RIQUIREMINTS AND FINALTICS CALCULATIONS (CONCLUDID)
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SPACECRAFT Space Station

. ' Garment/Linen
HABITABILITY supsysTem Housekeeping — yapirapriITy FuncTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washing

APPLIANCE CONCEPT NO./TITLE  8/Ultrasonic

INDEX No.__ 3-3-18 REF. NO. 90

DESCRIPTION

|
In this concept, ultrasonic energy is uséd to wash to clothes. A damping
factor of 2 was assumed, which probably results in a gross underestimate of
the actual electrical power required. The amount of water required was
assumed to be the same as for the other washing concepts.
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SPACECRAFT Space Station

_ Garment/Linen
HABITABILITY SUBSYSTEM Housckeeping  yagrTABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washing
APPLIANCE CONCEPT NO./TITLE  9/Manual Washboard

INDEX NO. 3.3.1.9 REF. NO. 30

DESCRIPTION

Due to the large amount of crew time required to manually wash clothes,
this concept was not felt to be practical. However, it was included for
comparison purposes with the automatic concepts. A zippered, Teflon bag
is used to contain the clothes and water. The crewnan manipulatec the bag
to achieve washing, and squeezes it to rinse and remove excess water. It
was assumed that only 4.54 kg (10 1b) of wash and 4.54 kg (10 1b) of rinse
water are required. It was estimated that 0.907 kg (2 1b) of water will
be left in the clothes after final rinsing, over and above the amount left
by the other concepts. This water is treated in the same manner as for
concept #4; that is, the penalties for clothes dryer concept #1 were
multiplied by 2 and added to the penalties for this clothes washing concept.
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APPLIANCE CONCEPT REQUIKLMINTS AND PENALTIES CALCULATIONS (CONCLUDED)
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SPACECRAFT Space Station

Garment/Linen

HABITABILITY SUBSYSTEM Houseckeeping — HABITABILITY FUNCTION Maintenance
APPLIANCE FUNCTION  Garment/Linen Washing |

APPLIANCE CONCEPT NO./TITLE 10/Plan Recirculation

INDEX NO. 3.3.1.10 REF. NO. 90

DESCRIPTION

In this concept, water is simply recirculated through the clothes washing
tub, with no means to vigorously agitate the water. Cleaning effectiveness
is, therefore, relatively poor, and its adequacy would have to be proven

by further testing. A spin cry cycle is used to remove the excess water
after washing and rinsing.
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HABITABILITY sugsysTry 30 Housekeeping

JHABITABILITY FUNCTION 3.3 Garment/Linen Maintenance
APPLIANCE FUNCTION 3.3.2 Garwent/Linen Drying
NUMBER OF CONCEPTS COHSIDERED 9

ASSUMPTIONS

A number of references were found which present data for various clothes washer
and dryer concepts (Referencec 70, 90, 91, 100, 127, 161, 171, 185, 202, 237
~and 245). These references were rev1ewed in detai], and the engineering data
from each examined. It was soon found that much of the data did not agree.

The primary reason for discrepancies was that the data were mostly very
sketchy, without detailed breakdowns to define the data. For example, the
clothes dryer weight in one reference would include the tub only, while another
would include peripheral equipment such as heat exchanger, water separator,

or other miscellancous items. One reference was found (Ref. 90) which con-
tained all the concepts found throughout the other reports and presented the
data for each in a consistent manner for direct comparison. Therefore, it

was decided to collect all the clothes washer and dryer data for this study
from Reference 90.

A ground rule of two clothes washinygs/dryings per day was assumed from
Reference 273. For this condition, and assuming a six-man Space Station
crew, a detailed study of Space Station clothing usage (Reference ?45) has
shown a maximum laundry load of 1.66 kg (3.68 1hs). Since the clothes dryer
load assumed in Reference 90 is only slightly larger than this, or 1.81 kg
(4.0 1bs), the data from that refercnce were used directly wi*! ~ut adjusting.

The dryers were assumed to remove 0.454 kg (1.0 1b) of resit:.i w:iter from
the clothes, as specified in Reference 90. More testing is vru.irad to
refine this assumption; however, data from Reference 202 indic. te thic nunt
of water may be too high. For most concep*s, the drying time cin he viriea
by sizing the hardware; e.g., one could choose a large heater » r . !
drying, or a smaller heater for slower dvying. Based on the rrerer jation
of Reference 237 and the Space Station system requirement in Fefer.ace 273,

2 drying time of 4 hours was assumed for these cases. Where applicable,
ambient conditions are assumed to be 760 rm Hg (14.7 ps1a), 21.19¢C (70°F)

and 50 percent relative hunidity. Vherever a component is connected directly
to the cabin cooling circuit, it is assumea 85 percent of the energy trans-
ferred goes to the cooling circuit and 15 :zercent is heat leak to the cabin
atmosphere.
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SPACECRAFT Space Station
' Garment/Linen
HABITABILITY SUBSYSTEMHousekeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION  Garment/Linen Drying

APPLIANCE CONCEPT NO./TITLE 1/Forced Hot Air - Electric

Mbeslate s

dNDEX NO. 3.3.2.1 REF. NO. 90

DESCRIPTION

o
In this concept, a jet of air spray at 609C (140°F) is directed into the
clothes from outside the drum. The clothas are contaired in a wire mesh
drum which is rotated slowly in a direction counter to the air inlet. A
prototype clothes dryer using this concept is described in Reference 237.
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AIR IN ——O.__.. o o == AIR OUT
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' APPLIANCE CONCLPT KEQUIREMENIS AND PCNALTIES CALCULATIONS
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SPACECRAFT __ Space Station
Garment/Linen

HABITABILITY SUBSYSTEM Housekeeping  HABITABILITY FUNCTION_Maintenance

APPLIANCE FUNCTION Garment/Linen Drying

APPLIANCE CONCEPT NO./TITLE 2/Forced Hot Air - Thermal Storage

INDEX NO. 3.3.2.2 REF. NO. 90

DESCRIPTION

This dryer concept is th
replaced by a thermal st

e same as Concept 1 except the electrical heater is
orage unit which utilizes waste heat from the wash/

rinse cycle. This concept should receive a credit for cooling the clothes
washer wateré however, this has been neglected. Clothes are dried by air
at 490C (120%F) from the thermal storage unit directed into the slowly

revolving wire mesh drum.
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_ . APPLIANCC CONCEPT KEQUIREMENTS AND PENALTIES CALCULATIONS .
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SPACECRAFT  Space Station

Garment/Linen
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Drying i
APPLIANCE CONCEPT NO./TITLE 3/Forced Cold Dry Air-Desiccant-Vacuum Regenerable

INDEX NO. 3.3.2.3 REF. NO. 90

DESCRIPTION

In this concept, a closed “oop of air circulates through a silica gel desiccant
bed, where it is dried, anc then through the clothes dryer tub where it dries
the clothes. After the clothes are dried, space vacuum is used to dry the
desiccant. The fan size is selected hased on a 4-hour clothes drying time,

and 4 hours are assumed for desiccant vacuum regeneration.
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DRYER : DESICCANT
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APPLIANCE CONCEPT RLQUIREMENTS AND PENALTIES
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APPLIANCE CONCEPT REQUIREMLNTS AND PENALTIES CALCULATIONS (CONCLUDED)
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SPACECRAFT Space Station
Garment/Linen
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Drying

APPLIANC: CONCEPT NO./TITLE 4/Forced Cold Air-Desiccant-Heat Regenerable

INDEX NO. 3.3.2.4 REF. NO. 90

DESCRIPTION

|
This concept is identical to Concept 3 exdtpt that the desiccant is regenerated
by an electrical heater instead of vacuum.

ELLCTRICAL HEATER

. 2 U 0
DRYER h—-——fz;}-—-— :
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APPLIANCE CONCEPT REQUIREMENTS AND PLNALTIES
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (CONCLUDED) )
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SPACECRAFT Space Station
Garment/Linen

3

3
# (égé HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance
s APPLIANCE FUNCTION Garment/Linen Drying

b st

APPLIANCE CONCEPT NO./TITLE_ 5/Vacuum Dry

INDEX NO. 3.3.2.5 REF, No. 90

DESCRIPTION

In this concept, clothes are simply sealed in a tub which is vented to space
vacuum. The water will first treeze due to rapid evaporation, after which
the ice will gradually sublime from the heat of conduction and radiation
through the structural walls. Drying time is assumed, according to Refer-

ence 90, to be 6.35 hours.
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SPACECRAFT  Space Station
Garment/Linen

HABITABILITY SUBSYSTEM_ Housekeeping  HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION__ Garment/Linen Drying |

APPLIANCE CONCEPT NO./TITLE6-Thermal Vacuum Dry - Electric Heat

INDEX NO.

DESCRIPTION

This concept is identical to Concept 5 exceot that an electrical heater has
been added to provide additional hea® to aic the sublimation process. Heater
size was based on a drying time of 4 hours to be consistent with the other

concepts.

3.3.2.6 REF..No. 90
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APPLIANCE CONCEPT REQUIREMLNTS AND PENALTIES CMCUIATION.S. {concLuotn)
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.SPACECRAFT Space Station.

Garment/Linen
HABITABILITY SUBSYSTEM Housckeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION__ Garment/Linen Drying

APPLIANCE CONCEPT NO./TITLE 7/Thermal Vacuum Dry-Thermal Storage-Radiant Heat

INDEX NO. 3.3.2.7 REF. o, 90

DESCRIPTION

This concept fs identical to Concept 6 eiéept that the electrical heater is
replaced by a thermal storage unit which stores the heat from the wash and
rinse water. Clothes are sealed in a tub which is vented to space vacuum,
and the energy required for sublimation provided by the thermal storage unit.

A drying time of 4 hours was assumed.

PHASE CHANGE
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APPLIANCE CONCEPT REQUIREMINTS AND PENALTIES CALCULATIONS (CONCLUDED) . .
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;
- SPACECRAFT ___ Space Station i
i$ : Garment/Linen ]
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance ¢
APPLIANCE FUNCTION Garment/Linen Drying ;
APPLIANCE CONCEPT NO./TITLE 8/Clothesline-Forced Convection é
'INDEX NO. 3.3.2.8 REF. NO.__ 90
DESCRIPTION %
In this concept, clothes are attached (with pins, snaps, velcro, etc.) to ]
wide mesh screen panels which are stacked in parallel racks. A fan is used ;
to force air between the panels to dry the clothes. Crew time would be
relatively high compared with the other concepts. Drying time was assumed :
to be 8 hours. ;
(
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I SPACECRAFT Space Station

A Garsent/Linen

HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION_Maintenance

A\ X3

'APPLIANCE FUNCTION Garment/Linen Drying

APPLIANCE CONCE®T NO./TITLE 9/Clothesline-Forced Convection plus Electric Heat

"INDEX NO. 3.3.2.9 REF. NO. 90

DESCRIPTION
This concept is identical to Concept 8 except that an electrical heating

element has been added within the clothes panels to expedite the drying
process. Heater size is based on a drying time of 4 hours.
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HABITABILITY SUBSYSTEM 3.0 Housekeeping

HABITABILITY FUNCTION 3.3 Garment/Linen Maintenance

APPLIANCE FUNCTION 3.3.3 Garment/Linen Wisher/Dryer-Disposable Clothes

NUMBER OF CONCEPTS COHSIDERED 9

ASSUMPTIONS

For this appliance function, the most promising individual clothes washer
concepts (Section 4.3.1) were combined with the most promising clothes dryer
(Section 4.3.2) to form integrated clothes washer/dryer units. The data

for each case were taken directly from the data sheets for Section 4.3.1

and 4.3.2. Washer and dryer data were combined, and the redundant components
eliminated. Peak power and thermal requirements were taken to be the maximum
for the individual washer and dryer, rather than the sum of the two, since
each is operated at separate times.

The washer/dryer combinations were compared with discosable clothes. Clothes
wear rates and weights assumed with a washer/dryer were taken from Reference
237 and 245 and are shown in Table C2-7. A clothes weight packaging factor
of 1.31, and clothes packaged volume, :re taken from Reference 100. This
resulted in a total clothes/linens size of 61.2 kg (135 1bs) and 0.725 cu m
(25.6 cu ft) required for a six-man crew with an automatic clothes washer/
dryer. The clothes required for the disposable case were computed from a
wear rate of 2.88 kg (6.366 1bs) per day, with the volume again taken from
Reference 100.
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SPACECRAFT  Space Station

Garment/Linen

HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen Washer/Dryer-Disposable Clothes

APPLIANCE CONCEPT NO./TITLE 1/Fluidic Agitation/Forced Hot Air-Electric Heat

"INDEX NO. 3.3.3.1 ‘ REF. NO.___ 90

DESCRIPTION

This concept is a combination of clothes washer Concept 2 and clothes dryer
Concept 1, as described previously in Section 3.3.1 and 3.3.2.
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SPACECRAFT Space_Station
. Garment/Linen
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenapce )

APPLIANCE FUNCTIOM Garment/Linen-Washer/Dryer-Disposable Clothes

APPLIANCE CONCEPT NO./TITLE 2/Fluidic Agitation/torced Hot Alr-inermai Storage

"INDEX NO. 3.3.3.2 REF. HNO. 90

DESCRIPTION

This .concept is a combination of clothes washer Concept 2 and clothes dryer
Concept 2 as described previously in Section 3.3.1 and 3.3.2.
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SPACECRAFT  Space Station

Garment/Linen

HABITABILITY SUBSYSTCH Housekeeping HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCT:oN Garment/Linen-Washer/Dryer-Disposable Clothes

APPLIANCE CONCEPT NO./TITLE 3/Fluidic Agitation/Clothesline-Forced Convection

INDEX NO. 3.3.3.3 REF. NO. 90

DESCRIPTION

This concept is a combination of clothes washer Concept 2 and clothes dryer
Concept 8 as described previously in Section 3.3.1 and 3.3.2.
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTILS CALCULATIONS (CONCLUDED)
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SPACCCRAFT _ Space Station
Garrent/Linen

HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Ma‘ntenance

APPLIANCE FUNCTION Garment/Linen-Washer/Dryer-Disposable Clothes

APPLIANCE CONCEPT NO./TITLE 4/Fluidic Agitation/Clothesline-Forced Convection

with Electric Heat

"INDEX NO. 3.3.3.4 REF. NO.__90
DESCRIPTION
This concept is a combination of clothes washer Concept 2 and clothes dryer

Concept 9 as described previously in Section 3.3.1 and 2.2.2.
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SPACECRAFT Space Station

. ) Garment/Linen
HABITABILITY SUBSYSTEM Housekceping HABITABILITY FUNCTION _Maintenance .

APPLIANCE FUNCTIQN Garment/Linen-lasher/Dryer-Disnosable Clothes

APPLIANCE CONCEPT NO./TITLE__5/Vater Spray Agitation/Force Hot Air-Electric Heat
"INDEX NO. 3.3.3.5 REF. KO. 90
DESCRIPTION

This concept is a combination of clothes washer Concept 7 and clothes dryer
Concept 1, as described previously in Section 3.3.1 and 3.3.2.
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APPLIANCE CONCEPT REQUIPEMENTS AND PLNALTILS CALCULATIONS (CONCLULED)
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SPACECRAFT  Space Station

Garment/Linen
HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance

'APPLIANCE FUNCTION Garment/Linen-Yasher/BDryer-Disposable Clothes

APPLIANCE CONCEPT NO./TITLE_6/Water Spray Aqitation/Forced Hot Air-Thermal Storage

"INDEX NO. 3.3.3.6 REF. NO. 90

DESCRIPTION

This concept is a combination of clothes washer Concept 7 and clothes dryer
Concept 2 as described previously in Section 3.3.1 and 3.3.2.

WATER OUT

r AIR OUT

THERMAL STORAGE UNXT\

1\ L e
FAN CP

MR IN
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APPLIANCE CONCLPT REQUIKEMENTS AND PENALTICS CALCUI ATIONS
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SPACECRAFT Space Station

Garment/Linen
HABITABILITY SUBSYSTEM Housckeepiny HABITARI'ITY FURCTION Majntenance

APPLIANCE TUNCTION _ Garpent/lLinen-Washer/Dryer-Disposable Clothes
APPLIANCE CONCEPT NO./TITLL_7/Mater Spray Acitation/Clothesline-Forced Convection
INDEX NO. 3.3.3.7 REF. NO.___90

DESCRIPTION

This concept is a combination of clotkes washer Concept 7 and clothes dryer
Concept 8 as described previously in 3ection 3.3.1 and 3.3.2.
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SPACECRAFT  Space Station
. Garment/Linen
HABITABILITY SURSYSTEM__Housekeeping  HABITABILITY FUNCTION Maintenance

APPLIANCE FUNCTION Garment/Linen-Washer/Dryer-Disposable Clothes

APPLIANCE CONCEPT NO./TITLE 8/Mater Spray Agitation/Clothesline-Forced Convection
with ETectric Heat

INDEX NO. 3.3.3.8 REF. no.__ 90 -

DESCRIPTION

This .concept is a combination of clothes washer Concept 7 and clothes dryer
Concept 9 as described previously in Section 3.3.1 and 3.3.2.
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APPLIANCE CUNC[PT/V(Q‘JH'["(M& AHD PENALTICS CALCULATIONS (CONCLUBED)
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Tep Space Station
SPALfLLAFT“w". pace ostation Garment/

HABITAGILITY SUBSYSTEM Housckeeping  HABITAGILITY FUNCTION Linen Maintenance

APPLINCE FUSCTION | Gayment/Linen Washer/Dryer - Disposable Clethes

APPLTALCE CONCEPT KO./TITIE___9/Disposable Clathes

INDLY. 0. 3.3.3.9 RCF. NO. .

DESCRIPTION : This concept assumes no clothes washer/dryer will be used, and
soiled clothing will simply be disposed of and replaced by new ones. An average
wear rate of .484 kg (1.066 1b) clothing/towels/washcloths per man per day was
assumed from Reference 245. A packaging weicht factor of 1.3 was used from
Reference 100. Bulk density of the clothes, including packaging, was assumed

to be 0.0119 cu m’kg (0.190 cu ft/1b) as recommended in Reference 100.
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.. HABITABILITY SUBSYSTIN  Off-Duly Activitly.

APPLIANCE FUNCTIONS CONSIDERED

Music
Library
Television
Games
Exercisers

B R
PO ot e et =
W N

DESCRIPTION

The off-duty activity habitability subsystem was designed to provide the
crow entertainment and physical exercise in their off-duty hours. The sub-
system considered by the study is primarily based on the off-duty equipment
provided for Skylab and Apollo crews. A television receiver was the only
addition to the subsystem. The Shuttle Orbiter would not utilize most of the
equipment presented in this subsystem due to the present mission duration.

/ The equipment was, however, considered for Shuttle Orbiter for the benefit
of future missions as they are extended with the addition of payloads such
as Spacelab.
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HABITACILITY SUDSYSTEM__4.0 Off-Duty Activity

HABITABILITY FUNCTION _ 4.1 Entertainment

APPLIANCE FUNCTION  4.1.1 Music

NUMBER OF CONCEPTS CONSIDLRED 1

ASSUMPTIONS

(1) The music appliance function provides the crewmen with music and a means
of recording. A system to play the recorder through speakers mounted in
the spacecraft is provided for better fidelity of sound.

(2) The actual Skylab equipment was used for the appliance function. This
was the only concept used because of the simplicity of the appliance
. function.
(3) The Skylab equipment quantitics were ratioed by crew size; i.e., six men

divided by three men for Space Station and four men divided by threce men
for Shuitle. The weight and volumes were then multiplied by these ratios.
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SPACCCRAFT__ Space Station_
: Off-Duty

HABITABILITY SUBSYSTEM Activity HABITAGILITY FURCIICH Entertaimient
APPLINICE FuicTion  Music

AE;LIANCE conctpT No./TITLE  1/Cassctte Player/Recorder

INDDY. NO. 4.1.1.1 REF. NO. 293, 96

DESCRIPTION

The cassette player/recorder concept includes the followinag equipment:
(1) tape player/recorder, (2) hcadsets, (3) microphone kit, (4) power
cord/convericr, (5) battcries, (6) cassette kit, and (7) wardroom speakers.
The tape player can be used on conventional batieries or via a converter

. from 28 VDC to 6 VDC on spacecraft power. The tape recorder plays cassettes
and is provided with a speaker and an adaption to headsets for private use.
The number of units provided for each cf the above units is summarized below:

. Space
Shuttle Station
Tape recorder - . 5 7
Headsets 3. 4
Microphones 3 4
Power cord/converter 1 2
Batterices adequate for mission
. duration
Cassettes 80 120
Speaker 1 o1 \

L
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HABITABILITY SUBSYSTEM 4.0 Off-Duiy Activity

“HABITABILITY FUNCTION 4.1 Entertainment

APPLIANCE FUNCTION __ 4.1.2 Library

NUMBER OF CONCEPTS CONSIDERED 1 .

ASSUMPTIONS
(1) The library appliance function provides the crewmen with reacing material
for off-duty time. Provisions are added to make.the paper books non-
flanmable by .adding covers while th2 books are in use.

(2) The actual Skylab equipment was used for the library appliance function.
This was the only concept us2d because of the short mission duration.
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’ D2 V5.5
SPACLCRAFT _Space Station, e
: 0t1-Duty . , .
MABITAGILITY SUBSYSTE! Activity__  HABITABILITY TUNCTION _Entertainment.
APPLIANCE FURCTION Library
APPLIANCE CONCEPT NO./TITLE___ 1/Books
INDEX HO. 4.1.2.1 REF. NO.____ 293, 96 _

DESCRIPTION

The book concept consists of individually selected off-the-shelf paperback
books taken on the mission. The books are siored and when in use are provided
with a cover for nonflammability. The covers are fabricated from Beta cloth.

":.r 9“/ o

LIERARY 220r¢
INDIVIDUALLY SELLLTED

FiRE RESISTANT
B00K COVIRS
STOWLD 1N W714G ONLY
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HARITABILITY SURSYSTEM 4.0 Off-Duty Activity

BABITABILITY FUNCTION 4.1 Entertainment

APPLIANCE FURCTION 4.1,3 Visual Recreation

NUMBER OF CONCLPTS CONSIDERED ' 1

ASSUMPTIONS

(1) The visual appliance function provides the means for programed television
to be dispiayed on board the spacecraft.

(2) The Panasonic and Sony television sets were the basis 7or the engincering
nunbers. .

(3) One unit wuas assumed to be provided for each vehicle.
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'SPACCCRATT Space Station

| | n | l | }

' D2:1185H 1 -5

Off-Duty S .
HABITABILITY SUBSY. "LM Activity HABITASBILITY FUNCTION Entertainment

APPLIANCE FUNCTION Visual Recreation

APPLIANCE CONCEPT KO./TITLE 1/Television

mocx wo.  °-1.3.1 REF. NO. 1

DESCRIPTION

The television concept provides programed television programs to the crewmen.
The data presented were based on 15-inch Panasonic. The Sony is also very
similar to this model. The unit does not provide the means for use of video
tape.
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/
HABITABILITY SUBSYSTEM -0 Off-Duty Activity

HABITABILITY FunCTION 4.1 Entertainrent

<

APPLIANCE runcTION__4-1.4 Games

NUMBER OF CONCEPTS CCHSIDERED 5

ASSUNPTIONS

(1) The aames appliance function provides games to occupy crewan time during
off-duty activity. The devices used are varied to prevent boredon.

(2) The actual Skylab equipment was used for the appliance function.

(3) The Skylab equipment quantities were ratioed by crew size; i.e., six men

divided by three men for Shuttle. Tho weight and volumes were then
“multipiied by the ratios.

(4) The concepts presented are not presented for trade purposcs. Each of
these concepts are candidates for off-duty activity equip:ent.
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SPACFCRAFT__ Space Station
0ff-Duty

BABITARILITY SUDSYSTUM Activity

APPLIANCL FUNCTION Ganies

_HABTTABILITY TUNCTION Entertainment

APPLY/CE COCEPT 10./TITLE _ 1/Handball

INDEY. 1O. 5.1.4.1

REF. NO.___ 293, 96

DESCRIPTION

The hardball concept provides three hand balls, one pyrell, one sponge, and
one rubber hand ball. The balls are covered with a nonflarmmable Fluorel

covering. One commercial ball is coated with Fluorel,

was dipped in ammonium-dehydrogen phosphate and coated with Fluorel. The
. third ball is a toy ball coated with Fluorel. The balls are  rkaged in a

sponge rubber container.

SALLS ()

FOAM
CONTARINLR

VELCHY
N

C2-627

The pyrell NERF ball
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SPAGTCPAIT Space Station

S 1T B VT K .
HALTTABILITY SUBSYSTLM Activity _HABITABILITY FUNCTION Entertainrant

APPLTANCE FUNCTION Games

APPLIACE CONCEPT MO./TITLE__2/Dart Board/Darts

INDEX 1H0. 4.1.4.2 REF. NO.__ 293, 96

DCSCRIPTION

The dart board concept utilizes darts and board with velero for a zero-g
dart game. Twelve darts were provided with the heads covered with velero
hooks and attach to the board by means of velcro pile/hook attachment system.
A dart holder container was provided as part of the concept. The system did
not work well on Skylab (darts were not stable), so redesign of this system
would be required prior to flight.

DARTECARD

€2-630
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SPACLFF“FT Space Station

~TOffDuty TTTTTTT
PABITABILITY SUBSYSTEM Activity MABITARILITY FUSCTION Enterteinment
APPLIANCE funcTION  Gawes — o
APPLIANCE CO..CFPT NO./TITLE__ 3/Binocular Kit i
IhpEX No.__4.1.4.3 Kif. NO.__ 293, 96
DESCRIPTION

The binocular kit concept provides binoculars for viewing distant objects
such as earth and satellites. The binoculars are "trinovid" 10 x 40,
manufactured by E. Leitz, Inc. veicro attachment strips are provided for
attachnent when used in specified areas. .

FOAM
CCLTAINR
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Space Station '
SPACLCRATT ¢ OFF-Dinty — —

HABI TABILITY SURSYSTEM Activity HABITABILITY FUNCTION Eptertainment

o
o’

APPLIANCE FUNCTION Games
APPLINICE CONCEPT NO./TITLE_ 4/Cards

INDEX fio.___4.1-4.4 REF. NO.____293, 96
| DESCRIPTION |
¢ The cards concept provides card decks and card deck retainers for card playing

in zero-g. The card retainer is constructed using a flexible strap with a
magnet at each end. The assenbly is covered with Beta cloth. The cards are
standard cards manufactured using a lamination of three layers of Scheufelin
. paper E-20. Each deck is stored in an aluminum container for nonflammability.
Eight decks of cards were assumed for Space Station and four for Shuttle.

ARMALON CONTAINER

CARD RETAINER WAND &)

()
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SPACCCRAFT SPace Station

D2 UELON

OfT=Duly .
HABITARILITY SUBSYSTEM Activity HABITABILITY FUNCTION Entertainment

APPLINICE FUNCTION Games
APPLIALCE CONCEPT M0./TITLE_ S/Calculator
INDEX no. 4.1.4.5 REF. HO.

DESCRIPTION

The calculator concept provides a Hewlett-Packard HP-65 programabl> pocket
calculator. The calculator is an electronic slide rule with programable
tapes for special programs. The study assumed four units were supplied for
Shuttle and six for Space Station. .

€2-639
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HABITABILITY SUBSYSTEM 4.00ff-Duty Activity ' ~

HABITABILITY FUNCTION 4.2Physical Conditioning

APPLIANCE FUNCTION 4.2.1Exercisers

NUMBELR OF CONCEPTS CONSIDLRLD 2

ASSUMPTIONS

(1) The exercisers appliance function provides for maintenance of crewman

phvsical condition under the influence of zero-gravity.

(2) The actual SKy]ab equipment'was used for the "appliance function.

(3) The Skylab equipment quantities were ratioed by crew size; i.e., six men
divided by three men for Space Station and four men divided by three men
* for Shuttle. The weights and volumes were then multiplied by the ratios.

(4) The concepts presented are not presented for trade purposes.
these concepts are candidates for off-duty activity equipment.

-

C2-642
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CLCRATT Space StatiOn_ e .
SPACL - OFF: Dty Physical

NACITABILITY SUBSYSTEN Activity HABITABILITY FUNCTION Conditiuning

Exercisers

APPLTANCE FUNCTION

APPLIANCE CONCEPT NO./TITLE  1/Exer-Gym

4,2.1.1 REF. NO.__ 293, 96

INDEX HO.

DUSCRIPTION

The exer-gym concept is a commercial grade of exer-gyms manufactured by
Exer-Genie. The unit provides exercise by means of varying rope tension to
produce the desired push/pull restraint forces. Exer-gym works by putting
cach foot in the strap loops and puiling rope with one or two hands. A
storage container is provided for the exer-gym, The study assuned four
exer-gyws vere provided for Shuttle and six for Space Station.
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SPACCCRAFT__ Space Station
0ff-Duty

. Physical
HABITAGILITY FUNCTION Conditioning

HAB]TA&ILITY SUBSYSTIM Activity

APPLIANCE FUNCTION Exercisers

APPLIANCE COHCEPT NO./TITLE 2/Hand Exerciser

INDEX nO.  4.2.1.2 REF. NO. 293, 96

DESCRIPTION

The hand exerciser concept is provided to keep hand and arm muscle condition.

The hand exercisers are shaped to fit the hand and are used as a “squeeze"
type exerciser for maintaining grip strength. The units are coated with
Fluorel for nonflammability. The study assumed four hand exercisers were
-provided for Shuttle and six for Space Station.

RAND EXERCISERS
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HABITABILITY SUBSYSTEM Medical

APPLIANCE FUNCTIONS CONSIDERED

5.1.1 Autoclaves ) P
5.2.1 Ergometers

DESCRIPTION

The medical appliance subsystem considered by the study were those items
judged to have a direct interface with the ECLSS. The Space Station will
probably include more appliances than were considered in this section; how-
ever, the autoclave and ergometer appli.nces were the only appliance functions
defined for a near term Space Station. The Shuttle Orbiter, because of its
short-term mission, would not require these appliances. These appliance
functions were, however, complied for possible application to future Shuttle
missions. . '
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-HABITABILITY FUNCTION 5.1 Sterilization

APPLIANCE FUNCTION 5-1.1 Autoclaves

NUMBER OF CONCEPTS CONSIDERED - 3

ASSUMPTIONS

(1) Venting of the autoclave chamber to vacuum was allowed since the contamination
level was considered Tow.
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SPACLCRATT _Space Station _ :

HABITAL; L 11Y SUBSYSTEM  Medical HABI’:-:‘J.:LI"rY FUNCTION Sterilization
APPLIASCT [UHCTION Autoclaves = .

APPLIALCL CUHIEPT NO./TITLE_ 1/Moist Y- & Ierilizer

mocx Mo._ b1y F, NO. 202

DESCRIPTION ' \

The nioist heat sterilization concey’ ulilizes high temperature saturated steam
as the agent for sterilization. 7The advantages of this system are its rapid
heating, penetration, and moisture which facilitate the coagulation of proteins.
This is the mechanism by which the organisms arc destroyed. The units sterili-
zation operating temperature range is 121 0C to 1320C (2500F - 270°F). The
period of time used for this method of sterilization was assumed to be 15
minutes at 1551 mmlig (30 psia). The air within the autoclave was assumed

to be exhausted overboard prior to each sterilization cycle to assure efficient
sterilizatign. The vglume of the chamber used for computing the vented gas

was .0504 m3 (1.78 ft®). The water used per cycle was 0.072 kgms/use (0.158 1b/
use) which is recondensed and recovered.
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SPACLCRAFT Sbace Station .
HABITABILITY SUBSYSTEM  Medical HABITACILITY FuNCTION Sterilization
APPLIANCE FUNCTION Autoclaves ) ‘

APPLIANCE CONCEPT NO./TiTLE_ 2/Dry Heat Sterilization
INDEX NO. "5.1.].2 REF. HO. 202

DESCRIPTION

The dry heat sterilization concept uses dry heat as the sterilization agent.
This concept requires much higher temperatures and longer exposure times than
Concept 1. The study assumed a 2 hour sterilization time period at 320°F.

The dry heat destroys organisms by means of cxidation of their intercellular
constituents. The unit will sterilize everything but aqueous materials because
of its low vapor pressure. The dry heat chamber (1.78 ft3)was assumed to be
insulated with a .038 meter (1.5 inch) thick polystyrene foam (see attached
figurcj. The heat leak calculated was based on this insulation system. In
addition to the 2 hour sterilization period, a 20 minute warmup time was
assumed. / . ' :
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SPACECRAFT __ Space_Staticn

HABITABILITY SUBSYSTEM  Medical HABITABILITY FUNCTION Sterilization

APPLIANCE FUNCTION Autoclaves

APPLIANCE CONCEPT 1O./TITLE  3/Ethylene Oxide Sterilizer
INDEX 10. 5.11.3 REF. NO. 202, 292

DESCRIPTION : f

The ethylene oxide sterilizer concept uses a mixture.of Freon 12 and ethylene
oxide as a sterilant agent. The sterilizer was assumed to operate at 5% OC
(130°F) temperature, 1337 mniig(22 psia) pressure, and at a relative humidity

of 40%. The water used to raise the humidity and the air required evacuated
prior to usage were assumed loss after cach cycle. Since ethylene oxide is
extremely flammable in air, mixtures of 88 Freon 12 and 12.. ethylene oxide

or 90% carbon dioxide and 10% cthylene oxide to-circumvent this problem. The
ethylene oxide sterilant mixtures are toxic and corrosive. A design using
this concept would require careful interlocking of the chamber door to prevent
accidental injury. The internal volunc of the chamber was assuwed to be

.05 m3 (1.78 ft3) with approximately .003 pounds of water per charge for
maintenance of relative humidity. The sterilant mixture is exhausted after
the sterilization cycle is complete. The stiudy assumed 20 hours were required
for sterilization with a 5 minute warmup period. The cylinders used for the
sterilant mixtw e were assumed to be aluminum,
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HABITABILITY SUDSYSTEN: 5.0 @ggica1

5.2 Physical Monitoring

HABITABILITY FUNCTION

APPLIANCE FUNCTION 5.2.1 Ergoneters

NUKRER OF CO'CEPTS CONSIDERED 1 )

ASSUMPTIONS

None
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SPACFCRN’T.__SPEQC__.S_&?U'90-“
MABITABILITY SUBSYSTEM Medical HABITABILITY FUNCTION :P:::?:f{: E?}m
APPLIANCE FUNCTION Ergometer ) _
APPLIANCE COMCEPT NO./TITLE__ Ergometer
INDEX NO. 517.1 ' REF. NO. 94, Skylab unit
DESCRIPTION ' ‘

The ergometer is a bicycle-type, floor-mounted exercise machine with handlebars,
bicycle seat, bicycle pedals, and a chest board. The ergometer is designed

to allow the crew to exercise in a zero-y environmnent, using either his

hands or his feet to drive the ergometer. The ergometer is capable of auto-
matically prugraming heart rate (100 to 200 beats per minute) which is accomplished
by a feedback Toop control in which the workload varies automatically to produce
desired heart rates. The exercise is accomplished by manually pedaling which
drives a DC torque motor. The work is released to the environment as heat.

The rate of power application in the automatic mode shall be adjustable from

25 to 100 watts per minute. The manual mode workload range is 25 to 300 watts.
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