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Effective Thermal Conductivity of Clothing Materials Coexisted
with Conduction and Diffusion

Kaneko TAKAHASHI**, Ai FUJIEDA***,
Takayuki MIHARA**** and Etsuro YAMADA**

Abstract

The effective thermal conductivity of the clothing materials in which heat flows accompany
with mass transfer has been measured. The condition of this measurement may be more similar
to practical employment of the clothes. The experimental apparatus based upon the steady
state comparison method is slightly modified. The water tank is putted on the heater and heat
is flowed through the sample clothes upward from the heater that is placed at the bottom of
the apparatus. The clothing materials that are widely employed ordinary are selected as the
sample.

If the heater and the room temperature are kept constant, vapourizing rate » is scarcely
independent to the number and the kind of clothes. The #, however, depends to the temperature
difference between the heater and room temperature and relative humidity of the room. On
the other hand the temperature difference of upper and bottom surface of sample is nearly
proportional to the number of clothes. Therefore the effective thermal conductivity coexisting
with heat conduction and diffusion by mass transfer may be evaluated by obtaining the sum
of the effective thermal conductivity in the case that heat or mass transfers alone through the
clothes.
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Fig.1 Effective thermal conductivity by
diffusion.
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Fig.2 Schematic diagram of experimental
apparatus.
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Table 1 Details of testing materials.

Name Material | Scmmssheet| Yo g/crt| Ya gam®| W
Broadcloth | Cotton 0.229 0.58%6 1.52 06121
Softdenim 0.556 0.5336 L7 0.54086
Tetoron Polyester | 0.411 0.3250 |23 0.7361
Wool Flannel | Wool 0.508 0.5383 .31 0.5891
Nylontaffeta | Nylon o.118 0.5735 | .41 0.4969
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