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Effects of different clothing materials of raincoat for the use of wheelchair on
microclimate (temperature, humidity) and physiological parameters inside raincoat
during intermittent exercise

Takemi NARAYAMA* and Chiho Havasur*

Abstract: We compared the effects of two kinds of raincoat with different mate-
rials for the use of wheelchair clothing microclimate inside the raincoat and some
physiological parameters at an ambient temperature of 27°C and a relative humidity
of 70%. One was made of nylon () and another was special raincoat being made of
Goretex (G). Six young female adults were served as participants. After they took a
rest for 15min, they repeated three work/rest cycles of 10min exercise of pulling the
rubber belt fixed on the floor followed by 5min rest. Main results were summarized
as follows : 1) Clothing microclimate absolute humidities on the chest and back were
significantly lower in G than in N. 2) Skin temperatures on the back and forearm
were significantly lower in G than in N. 3) Humidity sensation was more improved
in G than in N. 4) Rectal temperature and heart rate were tended to be lower in G
than in N. The present findings suggest that raincoat materials are of importance in
the improvement of microclimate humidity inside raincoat during rest and exercise.
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Table 1 Properties of experimental garments
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Fig. 1 Two kinds of raincoat. Right : G. Left: N.

; Density Bending resistance | Moisture Air
. Thickness oy -
Raincoat Gitina) warp weft warp weft permeability | permeability
(ends/cm) (picks/cm) (mm) (g/m?.24h) (cc/cm?.s)
N 0.112 48.0 32.5 46 43 390 0.05
G 0.320 46.5 36.5 38 33 6,000 0
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Table 2 Scales of subjective sensation

Thermal sensation

FEE I E\ (very hot)

£+ (hot)

EEh L (warm)

R (slightly warm)
EbbEdnxin (neutral)
2R LA (slightly cool)

E L (cool)

2=y (cold)

FEH e HE (very cold)
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Humidity sensation

FEEW - T D (very wet)
BT (wet) '
LB - T5% (slightly wet)
EbbEbWziny (neutral)
LR T W5 (slightly dry)
BT uwb (dry)

7. IEEWENTWD (very dry)
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Comfort sensation

1. B# (comfortable)

2. R (slightly uncomfortable)
3. 7Bk (uncomfortahle)

4. FEE WA (very uncomfortable)
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Table 3 Properties of experimental garments

. Density Bending resistance | Moisture Air
. Thickness - e
Raincoat Coom) warp weft warp weft permeability | permeability
(ends/cm) (picks/cm) (mm) (g/m?.24h) (cc/cm?.s)
B 0.287 49.5 46.0 44 42 13,408 0.05
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Fig. 3 Rectal temperatures during rest and exer-
cise under the influences of two kinds of raincoat.
Values are means£S.E.



HEFHAVA Y 2 -t OFHOECIEHROKBATHEICRIETHE 33

3r

forearm oN
@G
SE 36: N
I Tt e
sl éfrf;’f?#fry?fTv,qurT
%37
et ! back ‘
1 ‘ $$¢g5$$b$$$6é¢;21222
- 11244 ?Q? oo
”“¢+¢+¢¢+¢¢¢¢ ey

0 15 25 30 40 45 55 60

Time (min)
R:Rest E:Exercise

Fig. 4 Skin temperatures of forearm (top) and
back (bottom) during rest and exercise under
the influences of two kinds of raincoat. Values are
means+S.E.
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Fig. 5 Clothing microclimate temperatures
inside raincoat on the chest (top) and the back
(bottom) during rest and exercise under the influ-
ences of two kinds of raincoat. Values are
meansES.E.
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Fig. 9 An individual comparison of the micro-
climate temperatures (top) and the micro-
climate humidities (bottom) between two condi-
tions in A.
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