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Impact of yarns and weave structures on the coolness of woven fabrics

LI Yonghan'®' LIU Yan'?,BAl Zhihao'*'"" ,ZHANG Ruiyun'*'** \WANG Yiyi*,DU Lixin’

(1.a.College of Textile; b. Key Laboratory of Textile Science and Technology, Ministry of Education,
Donghua University, Shanghai 201620,China;2. Lutai Textile Co., Ltd., Zibo 255100,China)

Abstract : A lightweight and cooling woven fabric for summer was developed by selecting and combining different cooling
fibers. Twelve samples were produced by selecting polyester/mint blended yarn as warp yarn, nylon fiber as weft yarn and
plain, and twill and satin as fabric weave to investigate the impact of different weft yarns and fabric structures on the
thermal and moisture comfort properties of the fabrics. The results showed that twill and satin fabrics had better thermal
and moisture transfer performance; plain weave fabrics provided a good cooling sensation upon contact; cool nylon
indeed enhanced the cooling of the fabric, but it showed poor moisture transfer performance in tightly woven structures.
Micro-denier nylon had similar thermal and moisture transfer performance to cool-feel nylon but had lower air permeability
and cross-sectional nylon had better moisture transfer performance but lower thermal conductivity.
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Table 1 Fabric structure parameters

YU E/ (MR - em™) T 2% % PR
ALY/ B2 A0 EALY/EE A JEJE/mm

2516 Zih) /(g-m™) /(g em™)
Al &b 1 &t 160 120 112.7 0.180 0.626
A2 2 A%) R 578 159 121 110.4 0.177 0.624
A3 @i 3 o 160 120 113.4 0.183 0.620
A4 b 4 8 161 118 111.1 0.180 0.617
Bl &b 1 2/1 BBk 159 121 110.4 0.170 0.649

B2 214 2/1 FHHREL 162 119 108.6 0.173 0.628
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B3 4igb 3 2/1 R 160 120 110.4 0.187 0.590
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Cl A 5/3 ZIREL 161 118 103.9 0.230 0.452
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c3 @i 3 5/3 AL 162 122 108.2 0.250 0.433
C4 &b 4 5/3 GHEL 158 120 105.2 0.220 0.478
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Fig.1  Air permeability of fabrics
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Fig.2 Thermal resistance and thermal conductivity of fabrics
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Fig.3 The instant cooling sensation value of the fabrics upon contact
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Fig.4 The wicking height of the fabrics in the warp and weft direction
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Fig.5 Moisture permeability of fabrics
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