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Analysis of thermal insulation property of quilt wadding

Yi Lu
(Wuxi JHT Homewares Co., Ltd., Wuxi 214000, Jiangsu, China)

Abstract: The thickness, permeability, and thermal insulation property of quilt wadding filled with different unit area mass

(area density) and fiber components were tested, then the influence of these parameters on thermal insulation property of

quilt wadding were analyzed. The research results showed that the thermal insulation property of quilt wadding increased with

the increase of area density, while air permeability decreased. As the number of quilting stitches increased, the thermal

insulation property of the wadding decreased. The pure polyester wadding’s thermal insulation property was better than pure

wool wadding with the same arca density, and as the polyester content in polyester/wool mixed wadding increased, the

thermal insulation property of the wadding also improved accordingly.
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Tab.1  Thermal conductivity of conventional filling fibers,
water, and air at room temperature

ﬁﬁ{ﬁW/(m ° QC)

it 0.071~0.073 w9 0. 084
*E 0.052~0. 055 RS 0. 221~0. 302

b YA 0.05~0. 055 4 0. 051

B4 0.055~0.071 a8 0. 042

=5 0.026 7K 0.697
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Fig.1 Needle punching carding machine
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Tab. 2 Design specifications of filling materials
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(gem ) B FBLgY
1% 200 100 0
24 250 100 0
3 300 100 0
44 350 100 0
5% 400 100 0
6# 450 100 0
TH 300 0 100
84 300 20 80
9# 300 40 60
10# 300 60 40
11# 300 80 20
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Fig.2 Schematic diagram of thermal insulation tester
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Tab.3 Test results of wadding area density and area density deviation rates

E TR 1# 24 3H 4% 5% 6 # 74 8 9# 10 # 11#

M%RE/(g+m™ ") 198.2  254.3 308.1 346.2 394.8 441.5 292.8 303.5 305.9 297.1 295.7
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Fig.3 Test results of wadding thickness
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Fig. 4 Relationship between thermal insulation property, air

permeability and area density of wadding
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Tab. 4 Quilting patterns and corresponding stitch counts
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Fig. 5  Test results of thermal insulation property for

wadding with different quilting stitch counts
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Fig. 6 Thermal insulation and air permeability of wadding

with different specifications
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