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Effect of structural parameters of kapok fiber/cotton blended fabric on
heat retention and air permeability
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Abstract To make full use of the excellent performances of kapok fiber and make kapok fiber get
better application in product design 13 fabrics were prepared with different tissue weft density and
kapok fiber content with kapok fiber/cotton blended fiber as raw materials. The fabric thickness heat
retention and air permeability were tested. The effect of fabric structure parameters on heat retention and
air permeability was analyzed. The experimental results showed that with the same structure parameters
but fewer binding points the fabrics are thicker and looser and heat retention and air permeability are
better. Heat retention decreases with the increases of volume density and air permeability decreases with
the increase of weft density. With kapok fiber content increases heat retention increases but air
permeability decreases.
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. Tab.1 Yarn specification parameters
/
( (10 em) 71 1%
400 86.5 0
405 86.3 20
397 86.9 30
° 398 86.7 40
410 86.4 50
1 346 55.5 0
358 54.2 20
355 55.9 30
1' 1 350 56.3 40
/ 353 56. 4 50
10 ~ 32 mm 1.2
0.11 tex 30 ~38 mm
0. 182 tex. 18.5 tex x 2 , ’ ’
OptiMax-8R
14. 4 tex x2 N
N o 1~5
V4 S
72 \6~9
2 J10~13
1 0
2 o

2

Tab.2 Looming process and specification parameters of fabric

/

/( (10 em) 71)

/N (memin~") /(°) /em /(°) /1(°) 1%
1 19.6 500 315 6.5 50 310 20 280 250
2 29.4 500 310 7.0 50 310 31 20 280 250
3 44.1 500 310 7.5 50 310 5 3 20 280 250
4 46. 1 500 310 7.8 50 300 1 3 K=4 20 280 250
5 49.0 500 310 8.0 50 300 I 5 K=6 20 280 250
6 29.4 500 310 7.0 50 310 3 1 20 280 200
7 29.4 500 310 7.0 50 310 3 1 20 280 220
8 34.3 500 310 7.0 50 310 3 1 20 280 280
9 34.3 500 310 7.0 50 300 3 1 20 280 300
10 39.2 500 310 7.0 50 300 3 1 0 280 250
11 31.4 500 320 7.0 50 310 3 1 30 280 250
12 28.4 480 320 7.0 50 310 3 1 40 280 250
13 25.5 460 320 7.0 50 310 3 1 50 280 250
'K o
1.3
GB/T 3820—1997 ( 2
) YG(B) 141D
o 2.1
GB/T 11048—2008 ¢ .
YG606G N N
GB/T 5453—1997 ( N N 3,
) YG461D 2.3
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Tab.3 Fabric structure parameters and heat retention
/ / / / / /
(m?K-W~") (Wem2e¢ 1) clo (g'm~?) mm (10 °gemm ) %
1 21.54 46. 43 0.139 195 0.73 267.12 30.43
2 24. 81 40. 31 0. 160 182 0. 84 216. 67 33.92
3 25.57 39. 11 0. 165 185 0.87 212. 64 34. 66
4 34.25 29.21 0.221 204 1.19 171.43 41.98
5 43.71 22. 88 0.282 212 2.08 101.92 49.93
6 21. 86 45.75 0. 141 172 0.78 220. 51 30.75
7 22.94 43.59 0.148 179 0.82 218.29 31.50
8 23.10 43.29 0. 149 187 0.83 225.30 31.56
9 22.16 45.13 0. 143 190 0.82 231.71 30.95
10 21.71 46. 06 0. 140 180 0.82 219.51 29. 65
11 26.51 37.72 0.171 181 0. 85 212.94 35.95
12 28.36 35.26 0.183 180 0. 86 209. 30 37.85
13 30. 38 32.92 0. 196 182 0. 87 209. 20 39.05
2.1.1
1~5
250 /(10 cm)
20% ( 2) . 3 1~5
1
»3 1 \S 3 Fig. 1  Effect of volume density on fabric heat
21 21 5 preservation ratio
2.1.2
2
. . ( 20%)
Fig.2 Effect of volume density on fabric heat
preservation rate( kapok content 20% )
1o 2
1
82.4% 91. 7%
0 10 ~13 20% 2.1.3
2 ° 2 .10~13



50

39

250 /(10 cm)

3
Fig.3 Relationship between kapok fiber content and

fabric heat preservation rate
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2.2.1
1~5
250 /(10 cm)
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Tab.4 Fabric air permeation rate of different tissues

/( mmes ")

128.20
301 561. 52
5 3 815.21
1 3 K=4 930. 01
1 s K=6 1228.83
4
3 1 S 3 N 3
Jd 5
2.2.2
2 6~9
4,
4

4
Fig.4 Effect of weft density on fabric air

permeation rate

2.2.3
2 10~13

5
Fig.5 Relationship between kapok fiber content and

fabric air permeation rate
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Fig.6 Change tendency of heat preservation rate and

air permeation ratio
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