BN — b ) UV RFLARRE S
KRB D My Bk D BT 3T

RETEMMERY K L B —
GtApEE) R AT &Wm H

Thermal Properties of Textile Materials
by Heat Weathering System

by
Ryuichi Akiyama, Mizuho Kinoshita

Faculty of Textile Science, Kyoto
Institute of Technology

ABSTRACT

A heat weathering system was constructed to measure the heat transfer
properties of textile materials. All experimental condition such as heating,
cooling and thermal stability of the enviroment were controlled by a micro-
computer. Some applications of this system were described.

An explanation of the heat transfer phenomena was given in relation to
the surface contact between a sample and a heat source, the humidity of the
sample and the structure of kintted fabrics. The results were as follows.

1) Heat loss passing through a sample was always proportinal to the
temperature difference between the high heat source and low heat source
even in the non-continuum material such as a fiber assembly.

2) The heat transfer of the fiber assembly increased with increasing the
compressive force. The heat transfer properties were determined under a
non-stressed condition. |

3) The heat flow associated with the convection were determined as a
function of the temperature difference in this system.

4) The effect of the extended fabric on the heat flow, which was not
detected by the steady method, was obtained by observing the transient
response time of the-heat source.
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Bl1 Schmatic diagram of measuring system.
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B2 Heat loss as a function of temperature
difference.
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3 Effect of the compression on the thermal
insulation of a carpet material.
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4 Schematic diagram of a sample box.
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Temperature Difference (C)

EQ5 Heat loss of a fiber assembly v.s. tempera-
ture difference. Deviation from direct pro-
portion is responsible to heat convection in
air space between a heat source and a sam-
ple.
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26 Thermal insulation of a knitted fabric as a
function of folded numbers. Slope of the
line indicates the thermal insultion of a
knitted fabric.
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7 Thermal insulations of a knitted fabric
as a function of extension.
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B8 Thermal insulations of a knitted fabric as
a function of humidity.
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(a) Time dependence of temperature at the cooling plate. Transient

behavior of the heat loss; (a) when a knitted fabric is not inserted and

(b) when a knitted fabric is inserted. The arrow indicates the delay

time of the heat loss. ’

[ 9 Time dependence of the heat loss passing through the samples.
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