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Effects of Two Different Materials for Raincoats for Wheelchair Users on
Microclimate and Physiological Parameters inside the Raincoats under Simulat-

ed Rain Conditions

. W

Takemi Nakavama* and Chiho HavasHr*

Abstract: The effects of two kinds of raincoat with different materials on physio-
logical parameters and clothing microclimate inside raincoat under simulated rain
conditions were studied at ambient temperature of 30C and a relative humidity of 80
% in five female participants, aged 19.6+0.5yrs. One kind of raincoat was made of
nylon with coating and calender finishing (A) and the other of the fabric laminated
with nylon, polyurethane and knitted nylon with moisture permeable properties (B).
After they took a rest for 15min, water was sprinkled at the rate of 5mm/h for 20min,
followed by 15min recovery. The main results are summarized as follows: (1) Skin
temperatures on the chest and back were lower under sprinkling in B than in A. (2)
Clothing microclimate absolute humidities on the back were significantly lower in B
than in A, (3) Comfort sensation was better in B than in A. The raincoat B made the
chest and back skin temperatures and microclimate absolute humidities inside the
raincoat lower, The present findings suggest that the raincoat materials are of
importance in improving the comfort sensation by reduction of microclimate humid-
ity and trunk skin temperatures.

Key words: handicapped persons, wheelchair, raincoat, clothing microclimate,
moisture permeability

HERTs L IEECTHD, EELI, RREF

T

ST, BEBEE OHSEE~DBMOER L
Ebhie, ERTEREONHEL TWB, S
ETEROERICE > THELT W eDL, FE
TNVERTHH D, ERTFEREINBEORED
e, BEERACTRENTWSWEEXZOE %

*T°380-8525 EETH=#m8-49-7 EEFREHIAZE
*Nagano Prefectural College, 8-49-7 Miwa,
Nagano 380-8525, Japan.

TN HEREEETERR & A TS L 25
SIEEHERT - 72200, SHOBCIZEL 6
ALTWwBARSZ WS DD, HrEYEOBIER
CEMARFERETNICEI T EThHo70 D,
FEHOLFIEFRLE ANV TE- TENLDDEEH
TWAHEBHD, HRIWTWHERFHY 1 v
2= PRDOWTCh, BERERNRTE WY,
ERTFERERSBCER CERVRMERDS C
ERH b ERoT, Fl, —BIE, VA va—



84 ' HrILATSE - Mk TR

Mk, FRBROTEEAMBEL T TR Y, i
COWTDHERRD BN T B, VIV a—h
DFEMICIE, BRI ER = — VBT (R
VY VEYIARDa—F 4 VIIITER L
bONEL Wb T WA, BREMEKD,
HENREEEAIR OB EELDIS,

O XS I RKBAOENEHET B0, BE
R BB CEN BN TR W ICER TRV A
va— OB BPEDLRTNWEY, VI va—
PIZOWTH, W ORERE LR B0,
EBFRVA v a— b OERREORRASELD
WTOBFIRIEE A E RYE By,

EEDI, BERALRLTL, WORBRYX,
EHEENE EONMRREE U VCERTHV A
va— b OBEYERK, T4 v ERHMOWEE
DOFRET - T B, T VDT, &
HEEZTLV A va— ORERYERLTLD
Wit bW R T ER, BERERFHERES—A
TERATRLR_HRNOv I va— b EFEL
7ol FBHIZOWTIE, FH OEWHREEASE
ERIETHEYBRET 5 oni, BEBEcE
BL, BRBEOCRLIFEMOVAva—rEH,
TR ThVWEG T CES YA LcER
EBRET k. TOER, TrEITHEBADE
ELEER BEEOEBN KT A v 1 v
2— b OFN, EECEVELR LS & 2HE
L7zt

TP TR, RBERIh MR ET 5
VA va— b NOKRATEC W TERET 5%
D, BREDORLS 2BEORH THRIELIV
1va— AV, BKTCORBASEY HE
Bt L,

2. EBRFE

(1) ==BGE
KB, EIR30T, HAEES% D ATSESE
TfFoic. BEAKBISMm/h & L, Chbol

Hic3EFHksts7, 8Bo&ssA% (BRY
HASEE) KX VERAOSE, BERIUW
BOF -2 ESEER Lic, TOW, &30k

5 7548 O B R o/ N OB A IR e, BEK
EBSmm/h ik, WEKREEL L CIBEE 1 QE%)
BB,

REARTERNT, & — A DO—TFRKEDIE 1 Bt
L, d5—HoEmoKEXFAM L EER, X
MER DAY, ALKEZEORIFCEEL, #HEK
HZOFEHLRPER L OFIY LS X 5 KL,
£ TOEREYRE L TORBRFOREIRE D, 28T
R TH - 1,

WBREERERLTHEES BT, TOXEEE
(F#+SD) 1%, F#19.6+0.53, HE161.8+
4.6cm, {FE57.416.3kg THBH, EREL T
i, HREOHBHMEERL, E—EERET oW
THERMER O W icli— L,
(2) ZERBER

SRR, EEOMRBRLLT¥FAVT, 28
HoZEMHzAv, ThZThR—y1xoviva
— FREEL TR Wz, BEIKT — 72D,
KOEAZF TS, Fig. 1 wEBTFHY A v =—
FDFFA VERT,

Fig. 1 Design of the test raincoat.
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Table 1 Properties of experimental garments

Raincoat Thickness Moisture Heat Air Bending resistance
permeability transfer permeability  warp weft
(mm) (g/me.24h) (kcal/h.m.’C) (cc/cm?s) (mm)
A 0.112 456 46.0 0.05 46 43
B 0.287 3,408 40.8 0.05 44 42
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Table 2 Scale of subjective sensation

Thermal sensation  Humidily sensation Comjforl sensation

1 very hat 1 very wet 1 comfortable

2 hat 2 wet 2 slightly uncomfortable
3 warm 3 slightly wet 3 uncomfortable

4 slightly warm 4 neutral 4 very uncomfortable

5 neutral 5 slightly dry

6 slightly cool 6 dry

7 cool 7 very dry

8 cold

9 very cold
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Fig. 2 Changes in skin temperatures of fore-
head (top), chest (middle) and back
(bottom) from the initial level during rest,
sprinkling and recovery under the influ-
ences of two kinds of raincoat. Values are
means +S.E.
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Fig. 3 Changes in clothing microclimate tem-
peratures inside raincoat of chest (top)
and back (bottom) from the initial level
during rest, sprinkling and recovery under
the influences of two kinds of raincoat.
Values are means +S.E.
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Fig. 5 Comfort sensations under the influences
of two kinds of raincoat. Values are
means +S.E.
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