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Effective Thermal Conductivity
of Clothing Materials

Kaneko TAKAHASHI* Etsuro YAMADA* and Ai FUJIEDA*™*

Abstract

Measurements have been made by the steady state comparison method for the effective thermal
conductivity of the clothing materials which consist of fibre (discontinuous phase) and air (continuous
phase or matrix). The influence of factors affecting the effective thermal conductivity of clothing
materials is discussed. The experimental apparatus and the test specimen are inserted into a box
which is able to control the humidity or the pressure inside it.

The thermal conductivity increases slightly with temperature for any specific weight of clothing
materialsin the present experimental range in a similar way to that of the air, and it is also increases
with the volume fraction of fibre except small that range. The effective thermal conductivity is,
however, almost independent to relative humidity for cotton cloth and polyester one.

Experimental results are compared to predicting equations for the fibrous materials, and the one
which has a wider range applicability has not been found from among the existing equations.
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Fig. 1 Experimental apparatus
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Table 1. Details of testmg cloths.

Symbol | Name Material S. mm/sheet Yo g/(:m3 Yy number/cm
- Softdenim Cotton 100 0.512 0.559 19 x 27
@ | Broadcloth " 0.236 0,515 52 x 28
o " " 0.218 0.588 26 x 14
@ |Bleached Cott.| 0.347 0.329 24 x 24
) " " 0.291 0.242 12 x 12
® |Gauze " 0.182 0.191 13 x 13
© | sSharkskin " 0.292 0.548 23 x 15
@D " " 0.294 0.477 23 % 10
© " ! 0,301 0,428 16 x 15
A |Tetron Polyester 100 0.376 0.339 20 x 26
/\ | Yohryu “ 0.354 0.279 o
/N |Broadcloth Poiy.65,Cott.35 0.226 0.511 _—
A\ | Gabardine Poly.65,Rayon 35 | 0.330 0.567 —
X | Net Polypropylene 100 | 0.541 0.191 7% 7
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