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Quasi-foot Apparatus to Measure Water Vapor Transfer of Leather Shoes

Abstract: It is important to study the measure the heat and water vapor transfer through leather shoes relating to thermal comfort.
Quasi-foot apparatus was improved to measure the water vapor permeability in short time accurately by the shape of shoes which has
been developed in our former study (Satsumoto et al, 2006). It was found that the water vapor permeability of the natural leather shoes
was 1.8 times as large as that of artificial ones. The repeatability and accuracy of the values measured in our present study was better
than that of our earlier study.
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Table 1 Variation of trial shoes.

Examined shoes 2E 2E-s
Foot measurement (mm) 231 231
Foot length (mm) 225 225
Material of leather natural artificial

Photograph of each shoes
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“thermotouple

test clothes
thermocouple

b) CH;COOK Method
Fig.1 Schematic illustration of two methods to measure
water vapor resistance of clothes.
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Fig. 2 Quasi—foot apparatus
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Table 2 Physical characteristics of materials.

Material Symbol Natural  Artificial
property /unit leather leather
Elongation EM (%) 6.44 6.11
LT (=) 0.779  0.874
WT(g - em/em’) 128 135
RT (%) 430 50.8
Shearing G (g/om - deg) 806  5.87
ZHG (g/em) 16.7 19.3
Surface MIU (=) 0.435  0.379
MMD (=) 0.0192  0.0145
SMD  (pm) 0.79 1.24
Compression LC (—) 0.315 0.491
WC (g*em/em?) 0.122  0.157
RC ) 53.4 _ 52.7
Thickness (mm) 1.13 1.31
Thermal conductivity (W/m/K) 0.82 0.83
Water vapor resistance (s/m) 15277.0 17116.5

*Bending and air permeability property can not be
measured because of hardness of leather.
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Fig.5 comparison weight loss of artificial leather shoe with
one of natural leather shoe.
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Fig. 3 Schematic diagram and photo of apparatus
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Fig.4 Results of Weight loss of leather shoes
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