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Abstract

In this study, we discussed about the factors effected upon the initial maximum value of heat
flux (qmex). Thermal conductivity, thermal transmittance and surface air cavity of wool fabrics
were examind and their correlation to the qmax was studied. The factors were examined which
had an effect upon the gmax 0f an objective measure of warm/cool feeling. It was simulated by
Thermo-Labo apparatures. We selected twenty sorts of pure wool woven fabrics for men’s fall
~-winter cloth (all Wool). The conclusions are as follows;

1. There was not a certain correlation between the qmsx and the thermal conductivity of wool
fabric.

2. When the fabrics touched on the copper plates, the thickness of wool fabric had a negative
correlation to the qmax. The thermal transmittance had a positive correlation. Both of them had
a good correlation to the qmax-

3. As a major factor, the thickness of fabric effected on the Qmaex.
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Table 1. Specification of wool fabric samples

Fabric counts

Yarn No (tex)

Sample No.  Fabric Structure Thickness*{mm) Weight {mg/cm?)
warps/cm weftsjcm warp  weft
1 T2/2 33.1 29.1 32.4 33.0 0.613 22.843
2 T2/2 29.5 29.5 345 30.5 0.660 26.246
3 T2/2 33.9 28.0 29.8 30.0 0.606 22.604
4 T2/2 33.9 29.9 324 32.6 0.605 24.381
5 T4/ 38.2 323 27.8 27.6 0.583 24.144
6 T 22/25 46.5 28.7 32.9 31.8 0.886 27.742
7 T2/2 40.9 35.0 32.1 32.7 0.668 26.830
8 T2/2 335 29.1 323 29.8 0.473 21.732
9 T2/2 27.6 22.8 48.1 46.5 0.532 25.856
10 T2/2 33.9 31 29.5 325 0.476 22.724
11 T2/2 441 24.4 32.1 32.1 0.610 27.465
12 T3311/1232 28.3 24.4 49.1 52.0 0.680 27.413
13 T2/1 35.8 26.0 29.2 33.1 0.418 19.737
14 T2/1 30.0 25.6 303 32.7 0.423 19.646
15 T3/1 44.1 28.7 32.6 21.7 0.512 24.524
16 T 3/1 346 25.6 30.7 35.7 0.473 22.859
17 T3/1 46.1 26.4 324 33.6 0.516 25.728
18 T311/111 28.0 244 32.7 31.4 0.368 18.607
19 T2 334 26.4 38.0 37.8 0.663 25912
20 T2/2 32.7 28.3 43.2 33.0 0.582 23.269

* Thickness at 12.5 g/fcm?
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Fig. 1. A device for measuring transient heat conduction.
a) Block diagram of Thermo-Labo system.
b) A cross section of measurement parts.
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Fig. 2. The value of heat flux change with time.
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Table 2. Thermal properties of wool fabric samples

Thermal Thermal
Sar\r;:)ple conductivity transmitrance If\?/)ax’
C o (WmeK) (Wjm2.k)  (KWm?)
1 0.07528 122.81 1.432
2 0.07366 111.61 1.420
3 0.07248 119.60 1.520
4 0.07139 118.00 1.550
5 0.07636 130.81 1.688
6 0.07726 87.20 1.210
7 0.07535 112.80 1.464
8 0.07454 157.59 1.988
9 0.06597 124.00 1.746
10 0.07.844 164.79 2.098
11 0.07393 121.20 1.570
12 0.07262 106.79 1.620
13 0.07039 168.40 2.052
14 0.07248 172.20 2,084
15 0.07660 149.61 1.948
16 0.06906 146.00 1.932
17 0.06502 126.01 1.772
18 0.06506 176.79 2.154
19 0.06975 105.20 1.502
20 0.07194 123.61 1.688

Table 3. Correlation coefficient between gmax and ther-
mal properties, thickness of wool fabrics

Property Correlation coefficent
Thickness at the load 12.5 g/m? —0.931
Thermal conductivity —0.258
Thermal transmittance 0.958
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Fig. 3. The surface air cavity between wool fabric and
measurement plates.
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Table 4. Characteristics of wool fabric samples

Samples Air Intrinsic Air Surface Air
No. Cavity (%) Cavity (%) Cavity (%)
1 71.8 49 22.8
2 69.9 50.4 19.5
3 71.7 49.9 21.8
4 69.5 48.6 20.9
5 68.6 47.9 20.7
3 76.3 43.6 32,7
7 69.6 45.7 23.9
8 65.2 49.3 15.9
9 63.2 49.2 14
10 63.8 58.3 5.5
11 69.6 39.6 30
12 69.5 48 21.5
13 64.2 49.5 14.7
14 64.8 52 12.8
15 63.7 44.2 19.5
16 63.4 49.5 13.9
17 62.2 43.6 18.6
18 61.7 5341 8.6
19 70.4 48.1 22.3
20 69.7 473 22.4

Table 5. Correlation coefficient between qmax and sur-
face air cavity of wool fabrics

Property Correlation coefficent

Surface air cavity —0.851
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