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A Study on the Warmth Keeping Properties of Fabrics(])

—Effect of Opening conditions and areas of clothes—

Tae Hoon Kim

Dept. of Clothing & Textiles, College of Home Economics, Yeung Nam University

Abstract

Succeding to Report I, to determine the effect of opening conditions and areas of clothes
(10%, 20%, 30%, 40% of total area) on the warmth keeping properties, cooling method
was employed by using Latin Square Design,

The following results were obtained:

1) The warmth keeping ratio was varied with the opening conditions and the crcer was
downward, upward, horizontal and up & downward opening

2) The size of opening areas was in inverse proportion to the warmth keeping ratio,

3) In the horizontal opening, the thickness of air layers in clothes did not effect on the

warmth keeping ratio,
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Table 1. Characteristics of the sample
Fabrics Cloth Count | Thickness De('/’?égy Weight 1-‘%i.xi.permea- | Porosity
— ility
Structure | (Nm) (mm) Wp i Wt | (2/100cm?) | (co/em?/sec) (%)
Wool 40% .
Polyester  60% Plain l 52/2 0. 308 ‘ 61 ~ 53 1.5371 l 54.76 l 632.9
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9-1. Influence of opening conditions

Aol slel A= o] WK-E H-§stgiet. ool =k R
CENY & FpfEed =& Frmis kEje &
BiEGE Agstgen 53 AFpnd gdeolAx &R
8 32159 FAE 2Este 37159 FA¢ BnE
el BEMAE BWAS A

3. ER FE ¥ H&

TS 1Rl Aol 2o bR HBEMLES Ko e
el BFS %l n B 4R BEE e
HF¥Z A5t Latin Figdll 98 EREBE st
EES ArEEc. BREERE ¥ EREM4-S Tl 29
1, 29} zrh

HBRHES BEAHEN 7] HE: Hid 48
oko [ hviel Table 29] BEFEA 2o H
e BNz ¥ mEd =k Fig 13k 2ol HOH
fre Y ringg 4 BlE, BREME BRI
wel ok @M stal gy vl & v steel ringd
i g, A5 Wl 1800ccd] RE 80°C o
B v #Be |EST 60°C o B9 A $e] 36°Cr}
H W a 9] AL FES ] 1#HAAL} 22 K
Ho® REARL FEsty ok

Experimental arrangement by Latin square

2-2. Influence of opening areas

A, A, A, A, D, D, D, D,
B1 Cl Cz C3 C4 Bl Cl C2 CS C4
Bz Cz Cs C4 Cx B2 CZ Cs C4 C1
B; Cs Cs C, C, B, (ON C, o C,
B, C, Cy C. Cs B, (ON C, C, Cs

A: opening conditions <A1: up & downward opening, A,: horizontal opening>

A;: upward opening, A,: downward opening

B: testing apparatus

C: testing conditions (environment)

D: opening areas (D,: 10% of total area, D,: 20% of total area>
D,: 30% of total area, D,: 40% of total area
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Testing apparatus

Table 3.
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The warmth keeping ratio relation to opening conditiong

opening areas

10%

20%

30%

40%

opening
conditions A, A Ay A,
apparatus

A1 Az A3 A4

Ay A, Ay A

.A1 A2 A3 A4

B, -6.25 21.69 42,26 47.24 ~3.90 20.00 20.38 4444 ~-7.93 6.71 13,22 29.94 -8.00 2.55 20.00 27.01

B, ~1.79 23.30 39.88 54.22 0 1169 2549 50.00 -2.30 10,37 17.37 36.91 =-0.57 4.57 13.22 42.04

B, 2.45 2857 45,18 50,00 2,61 18,11 28,67 44,16 —4.79 10,34 12,75 .17 L72 571 2102 30.86

B, L8l 26,99 38.07 SL79 -0.67 18.95 27.27 45,22 -1.38 7.19 30.49 3506 318 575 871 (LU
Total ~3.78 100.55 165.39 203.25 1,96 69,75 101.81 183.82 —22.40 34,61 73,83 125.08 -3.67 18.58 63.95 141.05
Mean value -0.95 2514 4135 50.81 -0.49 17.44 2545 45.96 5.6 8,65 18,46 3127 -0.92 4,65 15.99 36,26

Table 4, Analysis of variance
3\*¥* 9,78
F(e) * 4,76
10% 20% 30% 40%
opening conditions 451, 27** 168. 16** 16. 40** 58. 48**
testing apparatus 4.26 0.95 0.78 1.15
testing environment 3.48 1.89 0.16 3.29

** significant at 1% level
* gignificant at 5% level
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Table 5. The warmth Kkeeping ratio relation to opening areas

opening conditions up O%ei?rxiv;ward horizog;ilning upward opening downward opening
opening areas

\ 10% 20% 30% 40% 10% 20% 30% 40% 10% 20% 30% 40% 10% 20% 30% 40%

apparatus

B, 1.55 211 -7.41 424 16,81 1563 14,16 10.57 40.61 25.60 25.17 20.81 57,70 47,56 45.89 45.26

B2 -0,70 —4.44 5,93 465 20,31 12,70 14,63 11,76 42,26 33,57 28,19 19.39 51,22 49.32 49.64 42,95

B; =3.70 10,17 5.42 3,52 17,70 13.01 11.76 10.16 54,55 30.87 26,06 24.40 61.64 58,39 43,59 45.73

B, 7.63 3,10 -0.70 2,96 14,63 14,29 13.28 12,39 45,64 29,09 26.19 19,58 57.66 50.64 44,51 39.73

Total 478 10.94 3.24  9.45 69.45 60.63 53.83 44.88 183,06 119,13 105,61 84,18 228,22 205.91 183.63 173.67

Mean value 120 2,74 0.81 2,36 17,36 1516 13.46 11.22 45,77 29.78 26.65 21.05 57.06 51.48 45,91 43.42

_..66._.
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Table 6. Analysis of variance
8\*¥¥g 18
F(e) *4.76
Up & downward Horizontal Upward Downward
opening opening opening opening
Opening areas 1.47 58. 052%* 52. 39** 15. 58**
Testing apparatus 4.18 14, 209** 2.79 1. 62
Testing environment 41, 94%* 9. 954%* 1.79 2.28

€0

[, - S,

**significant at 1% level
* significant at 5% level
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Table 7. The warmth keeping ratio relation to air layers in horizontal opening
opening areas 10% 20% 30% 40%
air layers

\ 2.0 1.5 1.0 0.5 2,0 1.5 1.0 0.5 2.0 1.5 1.0 0.5 2.0 1.5 1.0 0.5
testing apparatus

B, 15,79 14.63 16,26 16.81 11.97 1532 1190 15.63 8,77 7.5 1525 1416 5.36 9.91 8.5 10.57

B, 20,51 19.82 23,02 20,31 12,28 15,97 23.73 17,0 1518 15.32 10.44 14.63 14,04 894 9.7 11.76

B, 14.91 19.33 20,97 1770 16,07 18,92 17.97 13.01 17.54 13.01 11.38 11.76 13.68 16.22 10.32 10,16

B, 18.75 22,52 17.19 14.63 14.04 14,63 16.26 14,20 13,68 17212 15.87 13.28 4.39 5.4 9,32 12,3

Total 69.96 76,30 86.44 69.45 54.36 64.84 69.86 60.63 55.17 53.01 53.44 53.93 37.47 40.11 37.99 44,88

Mean value 17.49 19.08 2161 1736 13.59 16,21 17.47 1516 13.80 13.2%5 13.36 13.48 9.37 10.03 9.50 11,22
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Table 8. Analysis of variance
3\ ¥
P(o) 76
10% 20% 30% 40%
air layers 2. 0420 4. 0892 0.1570 0.2424
testing apparatus 3. 2676 4.2134 1.3378 1. 6829
testing environment 3. 5489 6. 8996* 0. 6734 0.5811
*#gignificant at 1% level
* significant at 5% level
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