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Studies on the Thermo-Physiological Wearing on Ski-Wear

ABSTRACT

We study the ski wear which are compared at the materials and the designes and
their human physiological and phychological response during exercise in a cold and
air-conditioned enviroments. ' _

Five men exercises in the experiment room with four types of ski-wears @ two of
one-piece and two of two-piece : two of special material and two of a normal material,
respectively. We keep the environment at -5C and speed of 3.6mile/hr during the
measurement of 13 points, which is a mean model of the Muju ski-resort at January
1996. We conclude the followings :

1. The ski-wear with special materials have higher than the normal type at mean

skin temperature and rectal temperature.

2. Changes of temperature withing the clothes during the exercise is small, but the

humidity within the clothes abruptly increases because of the weight loss.

3. Type A ski-wear with the special material has 2955 g/m°hr weight loss, which is

higher, and type D ski-wear is smaller

4, The special material shows comfortable in the thermal sensation.

5. In the design aspect of the ski-wears, the two-piece type ski-wear shows higher

skin temperature and temperature & humidity within the clothes than the one-piece
type due to the effect of the multiplicity.
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E 1. Physical characteristics of subjects

. Height Weight Rohrer Body surface Metabolic rate
Subject | Age (year) {(cm) (kg) index area(m”) (Kcal/m’hr)
A 23 170 64 13 17 605
B 2 174 65 12 1.7 61.3
C 23 175 65 12 17 61.3
D 22 177 66 12 18 61.6
E 20 168 57 12 16 59.2
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3% 1. Design of ski-wears
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¥ 2. Characteristics of the clothes used in the experiment

, . Moisture Air Warmth | ., .
Clothes Material fiber(%) Stx(illg?:lre (?;nnssl;f;] ) Th(l;?n;ess transmission | permeability | retention Wflg)l?t
y (@/m"/24hrs) | (cc/min/em’) | %) |
@ polyurethane/nylon(50/50)
A | @ down/polyester(15/85) plain | 90%43 457 9325 0.3 76 1,083
@ polyester(100)
@ nylon(100)
B | @polyester(100) plain 1286X Tlsgs | o | oz | 2 |10
@ nylon(100)
@ nylon/polyester(60/40)
C | @polyester(100) plain | 128X8 | 305 99.00 0.79 74 1,604
@ polyester(100)
@ polyester(100) 160X19
D | @ polyester(100) plain 9 A 97.00 A 70 | 1589
@ polyester(100)

Note : @ outer, @ padding, @ inner
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12l 3. Changes in rectal temperature
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12l 4. Changes in temperature within clothing
at chest and back
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218l 5, Changes in humidity within clothing at
chest and back
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3% 8. Changes in pulse rate
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38 9. Changes in comfort and sensation
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