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Abstract

Since the underquilt has an iinportant role of supporting the human body in sleeping, it needs to
sustain ample degrees of hardness, elasticity, humidity absorption, and warmth retention property and
also to have the two ergonimical requirements © It should not be too soft to allow human bodies to
sink in, and that it should be comfortable for humans to turn over in sleeping.

This study aims to investigate the effect of the thermal insulation of the variation in weight applied
to the underquilt. For this purpose, six items were selected as filling materials for the underquilt * cotton,
wool, silk, down, polyester, cotton/ployester.

Various weights were applied to each of the underquilts to survey the reduction tendency of its
thermal insulation effect. The results are as follow :

1. The Thermal insulation effect of each underquilt decreased in an exponetial function as the weight
on the underquilt was increased.

2. The thermal reduction curves according to the load weight insrease were shown to be constant
in shape regardless of the weight increase.

3. At the weight of more than 25kg/m* the degree of the thermal insulation effect of each underquilt
was found to be in order of down>cotton>silk>polyester>wool>cotton/ployester.

4. The variation in load weight applied to each underquilt was shown to be in reverse correlation

with the thermal insulation effect. An estimated regression formula can be made on the data.
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Table 1. Weight of filling fibers and thickness on load weight for underquilt

(unit : mm)
Filling fiber Total Areal Load weight(kg/m®)
( %% weight weight

(kg) (kg/m?) 104 216 329 41

5.70 2.85 8.38 753 7.15 6.75
Cotton 380 1.90 6.18 5.30 500 445

190 095 2.83 2.55 235 220

2.00 1.50 493 470 445 4.10
Wool 200 1.00 488 4.25 383 350

1.00 0.50 215 175 1.50 123
Silk 250 125 3.85 325 298 273
Down/feather(80/20) 1.00 050 2.63 198 145 118
Polyester 3.00 1.50 595 533 455 403
Cotton/polyester(55/45) 367 1.34 448 343 265 220
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Table 2. Clo vaule of underquilts on various load weight

(unit - clo)
Filling fiber Total Areal Load weight(kg/m®’)
(%) weight weight

(kg) (kg/m?) 104 216 329 441

5.70 2.85 8618 6.840 6.691 6.605
Cotton 3.80 1.90 7.088 5.330 5.025 4.894

1.90 095 4.952 3.360 3131 2.889

3.00 1.50 4.964 4.659 4531 4.346
Wool 2.00 1.00 4.138 3949 3817 3549

1.00 0.50 2.355 1612 1494 1.3%4
Silk 250 125 5770 4.992 4.765 4585
Downy/feather(80/20) 100 050 5524 4334 3703 3204
Polyester 300 150 7613 7071 6.838 6.670
Cotton/polyester(55/45) 367 134 7.449 6.924 6.771 6.537
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