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Abstract

In this study, FVM (Finite Volume Method) which is one of the 2-dimensional numerical
approach has been conducted to anticipate the temperature distribution between skin and
clothes by the change of air temperature and fabric characteristics including fabric thickness.
Several experimental works have been done to understand the thermal insulation effect of
fabrics on a human body by measuring the averaged temperature in the air layer between skin
and clothes or by measuring the thermal resistance of fabrics. However, the formal method is
inconvenient to measure the temperature distribution in the air layer to evaluate the insulation
rate of the clothes on the skin because the real size of the clearance between skin and the
clothes is too small to place the temperature sensor, and in the latter method the relationship
between human body and the fabrics are ignored. However, the numerical method will be very
effective and economical way to evaluate the insulation efficiency of clothes when the
computational result is in the reliable range.

As the result of this study, the temperature change in the air layer between skin and clothes
was linear to the fabric thickness and this result coincides with many previous experimental
results. Moreover, it is possible to predict the optimum fabric thickness for the best thermal

insulation in the air layer between skin and clpthes.
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T : temperature (K)
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Table 1. Characteristics of Fabrics
Fiber constriction weight thickness thermal specific-heat
composition (g/m? (mm) conductivity (J/KgC)
(w/m'C)
cotton 1 single 84 0.84 50.4 1.21x10°
cotton 2 brushed 210 2.26 46.2 1.21x10*
interlock .
polyester single jersey 277 2.37 48 .0 1.34x10°
/cotto (75/25) honeycomb
polyester brushed 227 3.87 38.3 1.34%20°
/cotton (65/35)- interlock
wool 1 single 226 1.59 42.9 1.36x10"
jersey ‘
wool 2 modified 211 3.33 37.0 1.36%10%
interlock
Table 2, Parameters
Fabrics Fabric Thickness Ambient Temp. Air Layer
(mm) Thickness (mm)
cotton (c) 0.84, 1.59, 2.26, 3.87 Winter : —10C 15 mm
polyester/cotton(p/c) Spring- Autumn : 15C
wool (w) Winter : 30°C
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Fig. 1. Typical Geometry (A) of Model and Numerical

Grid (B) (40 x 20).
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Fig. 3-1. Variation of Air Temperature (T,,) between

Skin and Clothes to the Change of Fabric
Thickness {mm); Ambient Temperature: 15C.
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3-2. Variation of Air Temperature (Tay) between

Skin and Clothes to the Change of Fabric
Thickness (mm); Ambient Temperature: 30°C
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Fig. 4. Variation of Temperature Distribution.
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Fig. 5-1. Variation of Temperature Distribution to the
Change of Season. (Material: Cotton 1, Thick-
ness: 0.85 mm)
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Fig. 5-2. Variation of Temperature Distribution to the
Change of Season. (Material: Wool 1, Thickness:
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Fig. 5-3. Variation of Temperature Distribution to the
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