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In the near future, on the assumption that human beings will live in space, it is necessary for us to develop new techno-
logies which make living in space much more comfortable, convenient, and enjoyable. The crews who have some differ-
ent cultures work together for a long duration in the closed environment in space, so daily clothing has a very powerful
effect both physically and mentally for our well being. As clothing has never developed for microgravity in the spacecraft,
it could be very useful to develop such daily clothing to life in space for astronauts and space tourists.

In this study, we tried to observe a change of form of clothing materials. In addition, it was measured continually air
temperature and humidity inside of clothing environment, skin temperature and heart rate in changing gravity condi-
tions utilizing parabolic flight in the airplane. As a result, it is shown that the materials movement for clothes is related to
physical properties of materials. And then, changing the shapes of clothes has an effect on the distribution of humidity in-

side of clothing environment.
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Table 1 Physical properties of material samples

FHE [g/m?] AlEREE [G]
K1 27 24.3 0.74
okt 2 By 81.3 1.95
2K 3 WY 193.0 3.36
Akt 4 By 188.3 5.53
% S L] 274.0 4.66
AL 6 B 305.3 5.44
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Fig. 1 Relationship between weight and hardness of samples.

KIRFEH T SHBERCFEEOREMEL D, HE%
Y 6 (B4, 28 SHEL, #tRkr
L7c (Table 1, Fig. 1 £MR).

(2) SHFABOrER

JISHRIC L 285 (R ONEEERRF L —T
(JIS1096) (ZH#EHLL , HAABOBER%20cm & L7-. R
i3, MEYEE0m ORBFRTOS 5 TIFHSK T
&, BB AT —7 % B 7.

(3) EBFE

FBRT v 7PICRE L - HHAMRBE S ISR AT A
i, CCOAASEHVWTEE T AL VEBEL /-, #R]
ABRHI L T7SA P& 2L, £3HEDT7S54 MiC
Tt 6 BROBKHC DWW TOE L ¥ B+ BB L 7-.
2.2 ENEHHESIKBABRKSBHESHORT

(WHEBRERER)

(1) EEB&H

WMZEBONRS R v 775 4 M2 L ABBEE Iy
T, BENSRERIBFEFHRETCOEBAOKS BEI2ES)
ZOMTAHEILEERE L. BEEAESREEC, F
HBEI0%RH OBRETICC, BELLZFHE 2L HR
HLELTERAYT- 7.

(2) BIEHEA
FREOLGE#RE LC, KBHNERE, K8E, BB
&, DHEORELT- 7. KIRWEEER, #%Eo -
B Rz lEmEs L, FYXIVEBEY VY (SEN-
SIRON#8) #H W s HERC CAlEL, EERIT

I. Ipn. Soc. Microgravity Appl. Vol. 23 No. 1 2006

Hardy-Dubois O 7 fi3EVICE-S &, ®i#A, LI, #ikE, F
T, KEREIHE, TR, EHCHVTH—3I A2 %m0
TIWHERECREEL:. /4, OHRT 7507 FL—
Y (T—ALV 7 b7 288 &AW 1 BRI T
EFEEIT o .
AAEBHRTHUROFEREDOEL T, HHEBREL LY vV
(#56.8%, RUTLAFIN43.2%), "4V FETL —H—
(FA86%, KUl 2v14%), /30y (541188
%, RUTLExV12%), T& #BTELA HEBmE
KEEREIL, 795g (0.78clo) TH- 7=,

() EBRFIE

WA, PERERT L D BRERFE CHEBICEEL Y — R
W EREL, WEMTZHRELHRL 2. FHTmE
B LEBEE TOW 2 BEEMSS & L.

3. REERRUER

3.1 EIRHEIRE(L#H)

FERICTIRE L - EBNECHE S KRR OT L 28)
Bg,» OEIEERY ML, SHAFREO F L —7HRE
BOEM%FfT -/, ZOrx, DVD&ILE®BEY 7
(DVD2AVI_1.77.3, aviutl99, mcp301), KU E{GANTER T
27+ (NTH image) % {FH L 7-

ENEBICH DS AR OB EHIC>WT, FL—7
MABRAHEM OMBLEH L THBELEE T2 1R
B3 LA OWTORHAET -2 825, EHOMELZ
FIZSWT7 59 b BAKL, 4 &, BHOBEEY ST
RTWVERE GRK2,5,6) O2ICKAFITE, 2615
OGIENPER L LE, FL—THREECZ, 75
v PROBERTHRKA6.1%, BBORB TIE, BA25.6
XOEBEE(LSBE XN/ (Fig. 2, Fig. 3, Fig. 4, Fig. 5
Z2H).

77y PENCHEHINER 1 4 B EFEEROT TR
LBEICEOPETH Y, BBRABIENETH, k2
GCHIMUEKTHK), k5 (L2 AVTR), #kte6 (1/
2R THo o, BAARBRBOMEHESIL, WIh
LB EHB L CREBEDAE S, —BICHBESR S
BB TH D7D, EHEBHICH DS KRAEO F L —FHIR
BALBEENTIE, Ve o FEMOBE LRSS L T
WhHZ EPRBE N,

7o, BHEARHI BT AKBHBOMEREL, 75 v
FRUSEY939.1%, BALEIEH180% TH Y, HEEOMA
Y, HEEERAS LR TAEASEEINS:. D2
Enbh, BENEBOBICA L AINEEIZES S RIOE
MEBBANOHEIHIX N, BEELEEEHOMEERD
BRPRRINDS. LaLaRs, BEELRSELICE
MOMBERMEIKFE L T 5 b Tidie, ROoFMORSE
Rk, MIEHBICLPEBLZTIHLELOND. AER
RRICEAL T, SBERLIRADBLECHL L E2 5.

— 41 — 41



20 15 1.0 05 ol
EHTGICASEEMEL (T

o0 Ena)

Fig. 4+ Changes in surface area of materials (Flat type).
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Fig. 5 Changes in surface area of materials (Variance type}.
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Fig. 6 Air temperature and humidity inside of clothing cn-
vironment change in changing gravity conditions.

Fig. 7 Trapsformation of clothing (eft: 2 G, right: 0 G
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