Effect of Hygroscopicity on Apparent Thermal
Conductivity of Fabrics and Heat Transfer Model

in Fabrics
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Effect of Hygroscopicity on Apparent Thermal Conductivity of Fabrics and
Heat Transfer Model in Fabrics

Mitsuo MATSUDAIRA

Abstract
The change of apparent thermal conductivity of fabrics with moisture was investigated

precisely for several kinds of fibers.
humidity of environments.
models of heat resistance of air and fiber.

Moisture regain of fabrics was.controlled by relative
Heat transfer mechanism in fabrics was discussed with some
Following conclusions were obtained. Apparent

thermal conductivity of fabrics increase with moisture regain for both natural and man-made

fibers except rayon fiber fabric.

Average thermal conductivity of fiber in fabrics can be

obtained approximately by a simple series model of thermal resistance of fiber and air using

the data measured under various pressure.
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Table 1 OQutlines of Fabric Samples

Tabric Name Yarn Structure Weight Thickness* Twist( /m) Density( /m)

(mg/cn?) (mm) Warp Weft Warp Weft
Cotton-Broad Spun Plain 12.87 0.424 700 1000 2700 5300
Wool-Muslin Spun Plain 12.65 0.4868 600 400 2300 2700
Polyester-Huslin Spun Plain 14.03 0.884 800 700 3200 3800
Acrylic-Mustin Spun Plain 10.42 0.522 700 700 2700 3000
Polyvyester-Habutae Filaﬁent Plain 6.32 0.129 0 0 4200 3400
Polyester-Dechine Filament Plain 8.32 0.279 0 1200 5400 3800
Silk-Habutae fFilament Plain 8.17 0.215 0 0 5200 3300
Silk-Dechine Filament Plain 6.76 0.215 0 2800 5500 4200
Rayon-Habutae Filament Plain 7.32 0 140 0 0 2700 4000
Nylon-Habutae Filament Plain 6.52 0.123 0 0 3400 4400

* Thickness is measured under the pressure 49 Pa.
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Fig.1 Dependency of apparent thermal conductiv-
ity of natural fiber fabrics on relative humid-

ity.
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Fig.2 Dependency of apparent thermal conductivity of man-made fiber fabrics on relative humidity.
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Fig.3 Apparent thermal conductivity of natural fiber fabrics plotted versus moisture regain of fiber.
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Fig.4 Apparent thermal conductivity of man-made fiber fabrics plotted versus moisture regain of fiber,
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Fig.5 Relationship between apparent thermal conductivity of natural fiber fabrics and pressure

measurement,
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Relationship between apparent thermal conductivity of man-made fiber fabrics and pressure at the
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Table 2 Results of Thermal Conductivity

Fabric Name R R« k Kok Kax¥
(smK/J) (smkK/J) (J/s/m/K) (J/s/n/K)  (I/s/m/K)

Cotton-Broad 25.5 3.15 0.32 0.24 2.88
Wool-Muslin ) 24.38 3.92 0.26 0.17 0.48
Polyester-Muslin 19.1 3.84 0.26 0.13 1.18
Acrylic-Muslin 21.4 '3;45 0.29 0.17 1.02
Polyester-Habutae 36.7 5.51 0.18 0.16 1.26
Polyester-Dechine 26.5 4.15 C.24 0.16 1.26
Silk~-Habutae 33.8 5.74 0.17 0.12 1.49
Silk-Dechine 28.3 3.74 0.27 0.12 1.49
Rayon-Habutae 31.8 4.17 0.24 - 1.380
Nylon-Habutae 29.0 6.35 0.186 - -

¥ measured by Kawabata:

J.Text.Wach.Soc.Japan,

39,T184(1986).
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