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ABSTRACT: This study presents the numerical analysis of natural convection of a micro-
environments with air permeability in the clothing air-layer. As a numerical model the clo-
thing air layer of shoulder and arm were adopted. Finit> volume method for two-dimensional
laminar flow was used for the analysis of flow and thermal characteristics of velocity, tem-
perature and concentration in the air layer between body and clothing. As temperature bound-
ary conditions, a body skin has a high temperature with 34°C and the environmental tempera~
tures are 5, 15 and 25C for various permeability coefficients. The distributions of concentra-
tion, temperature and velocity are shown that two large cells form at horizontal and vertical
air layer, respectively. As the temperature difference between body skin and environment de-~
creases, the heat transfer is decreased rapidly.

Key words: Microenvironment(®| #7%), Clothing(9] %), Concentration(3 %), Coefficient of per-
meability (53 A=), Air-permeability(£7]4)
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Fig. 1 Schematic diagram of numerical model.
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Table 1 Boundary conditions

Skin temperature ( T) 34C
% (6}
Environment temperature 1:2 gg;
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Fig. 2 Distributions of concentration, tempera-
ture and velocity at 7,=5C and K=1
x107M,

Fig. 3 Distributions of concentration, tempera-
ture and velocity at 7,=25C and K=
1x107H,
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Fig. 4 Distributions of concentration, tempera-
ture and velocity at T,=5C and K=1
x107°

Fig. 5 Distributions of concentration, tempera-
ture and velocity at 7,=25C and K=

1x107°
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Fig. 6 Distributions of concentration, tempera-
ture and velocity at T,=5C and K=1
x107".

Fig. 7 Distributions of concentration, tempera-
ture and velocity at 7,=25C and K=
1x1077
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