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Abstract

As a basic expriment to find out the thermal insulation effect of bedding KES-F7 was used
to measure. The warmth retaining ratio of the six kinds of filling materials as cotton, wool,
silk, down, cotton/polyester was measured, and the infleunce on the warmth retaining ratio of
the warmth retaining ratio and humidity by the material was investigated.

The results obtained are as follows:

1. The warmth retaining ratio of each filling material was shown to range from 70% to 77%.
The warmth retaining ratio of each material proved to be high in order down>polyester>
cotton/polyester > cotton> silk>wool fiber.

2. The warmth retaining ratio of each filling material decreased with the increse of the
humidity. The effective reduction rate by filling fiber’s was high in order waool>cotton>
cotton/polyester>silk >down> polyester material.

3. The warmth retaining ratio of each filling material was shown to be in counter-correlation
with the humidity, and the correlation coefficient (r=0.94—0.98) proved to be highly signi-

ficant.
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Table 1. Specification of fifling fibers for bedding

Filling fiber Fiber Fineness Fiber Foreign Specific Compression

ing content {%) length {mm) matter {%) volume (ml/g) recovery (%)

Cotton 100 254 14.50 0.50 92.40 91.0

Wool 100 30 ¢ 47.50 0.30 94.40 95.2

Silk 100 21D - 0.20 45.70 96.0

Down/feather 8G/20 -~ - 0.80 — -

Poiyester 100 12D 64.0 - 149.40 82.4

Cotton/Polyester 50/50 254/12D  14.5/76.0 0.30 110.20 © 91.3

Tabfe 2. Warmth retaining ratio of filling fibers on varies relative humidity {unit : %)
tati -
Filling fiber Relative humidity
55% 65% 75% 85% 95%

Cotton 73.38 71.93 67.71 64.11 63.28

Wool 73.79 69.71 68.90 66.25 61.11

Silk 73.29 70.26 69.29 66.81 62.31

Down/feather 76.92 76.54 72.84 70.98 67.67

Polyester 75.28 74.34 72.44 71.60 67.74

Cotton/Polyester 74.63 73.41 69.30 67.76 64.84
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Fig. 1. Thermo Labo II for measuring device of
warmth retaining property
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Table 3. Constant and correlation coefficient of regress-

fon equation
Constant
Filling fiber
a b r

Cotton 89.0971 0.2802 0.9794
Wool 89.5671 0.2882 0.9727
Silk 87.4496 0.2541 0.9760
Down /feather 91.0351 0.2406 0.9789
Polyester 84.5399 0.1652 0.9416
Cotton/Polyester  90.0154 0.2653 0.9917
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Fig. 2. Relation between heat keeping rate and relative humidity of filling fibers

(* %*: p<0.01)
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Fig. 3. Regression line of various filling fibers for bed-

ding
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