o] FLre 8p3)A] J. Kor. Soc. Cloth. Ind.
A1 A2, 1999 Vol. 1, No. 2, pp.160-165(1999)
(BF=E)

O 9 oY Ee| 2HEM| e 859 IE

HeA" - olzH|” - MRH?
1) ALuist o4t Rpel &3
2) AYdista A fH K st

The Effect of Absorption Water on Thermal Properties of
Pure Linen and Linen Blended Woven Fabrics

Oh Kyung Kwon", Chang Mi Yi’ and Woo Kyung Sung®
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Abstract : The thermal properies of the pure linen fabrics available in the market and linen blended woven fabrics
were measured at the moisture content of 0%, 20%, 40% and 60% using KES-F7 system (Thermo labo II type).
The experimental properties were statistically analyzed by the rate of water absorbent. The main results were as
follows; There is a positive correlation between the thermal insulation value (TIV) and thickness of pure linen fa-
brics and linen blended woven fabrics by water absorption. Whereas an negative correlation exists between the TIV
and cover factor. There is a high positive correlation among the thermal conductivity (k), thickness and weight of
pure linen fabrics and linen blended woven fabrics by water absorption. Wherase a high negative correlation exist
between the k and air' permeability (Ap). There is a high positive correlation between the feeling of warmth/cold-
ness and bulk density of pure linen and linen blended woven fabrics by water absorptlon Wherase a high negative
correlation exists between the feeling of warmth/coldness and porosity. There is a negative correlation between
TIV and Q.. of pure linen fabrics and linen blended woven fabrics. The higher the rate of water absorbent, the low-
er the TIV. This means that TIV decreases by water absorption. As for the thermal property by rate of water ab-
sorbent qn. and k increase by water absorption and reach max-value at 60% rate of water absorbent. The TIV de-
creases by water absorption and has +value at 0% rate of water absorbent, whereas it has -value with a feeling of
coldness at 20%, 40%, and 60% rate of water absorbent.

Key words : thermal comfort, water absorbent, thermal insulation value, air permeability.
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Table 1. The specification of fabrics for sample
Sampel  Speci Cloth Y t °  Thickn preal - Bulk sty Co
ax(r:‘;:e pect- Material fiber stuc(:ure a(;ne O?sl;n count (1:1:1m)e s weight density O(I‘;S)I Y ¢ c:e:
group men 3 (yarns/in) @ g/cm’) (g/cm’) o actol
F1 linen 100% plain 40%x 40 5450 0.24 4.104 0.171 88.44 17.72
I F2 linen 100% plain 44X 40 60%x 54 0.29 4.002 0.172 88.37 18.31
F3 linen 100% plain 25%25 50x 40 0.34 6.007 0.176 88.10 19.40
F4 linen 100% plain 14x14 36x30 0.49 7.904 0.161 89.12 17.37
I E5 ramie 100% plain 48x 48 62X 62 0.25 2.809 0.112 92.43 19.50
F6 ramie 100% plain 36x36 36X 36 0.21 2.793 0.133 91.01 21.16
F7 cotton 45/linen 55% plain 10x 14 36%30 0.50 6.832 0.136 90.81 20.62
F8 cotton 45/linen 55% plain 8x8 46X 38 0.42 6.207 0.147 90.06 26.16
m F9 cotton 45/linen 55% plain 11x11 56x47 047 6.615 0.140 90.54 26.28
F10 cotton 85/linen 15% plain 30x30 80x 50 0.24 2.748 0.114 92.29 23.94
F11 cotton 45/tinen 55% plain 20x20 64x50 0.27 3.586 0.132 91.08 25.50
F12 cotton 45/linen 55% plain 30x50 62X52 0.23 3.078 0.133 91.01 19.64
F13 ramie 85/line 15% plain 30x40 5652 0.33 5213 0.157 89.39 18.73
v F14 ramie 85/line 15% plain 30x 40 68%x52 0.32 4.550 0.142 90.40 21.33
F15 ramie 85/line 15% plain 36x30 105%x 64 0.26 3772 0.145 90.20 31.09
F16  polyester 60/ramic 40% twill 40x 40 100x 60 0.20 3.257 0.163 88.98 22.46
v F17  polyester 60/ramic 40%  plain 30x30  80Xx70 021 2.893 0.137 90.74 27.60
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Table 2. Transport properties of fabrics for sample Table 29 VeI, ZF EAXE71e] A#AH <SS Table 300
Properties  k* Qo TIV Wa Ap® Yehidct.
Fabrics (W/em - °C) (W/em? - 5) (%) (mm)® (nyKPa - s)
F1 00006 0223 135 515 13.89 31, PXE BAMT Y - SEO0|SHAMZIO) B
F2 00006 0218 269 19 6.47 o o = mmzel = ol AAE
7 00009 0226 159 39 6.45 Fig 12 &80 ©t2 np2e] F7sh B2y dAS
F4 00011 0197 225 385 557 Uehd Ao g BAEAN Ad F5E 0%04 p<0.057F4
F5 00006 0180 141 725 13.12 Holgt zlol7} AAE Y on, AR FA 9} HeATe] BA
F6 00005 0197 125 61 24.57 ao] Zols o g
o glojx o] Z7}5lH He&L 7hA4adle AR .
F7 00013 0172 172 425 3.96 | Ao F-el 7kt &8 Aase A L}E_}
F8 00010 0162 239 445 272 st
Fo 0.0012 0160 126 19 137 T4 AN BeAL 73 Micotton 45/linen 55%)7F 743
FIO 0007 0165 55 A5 18e on], 23] V(polyester 60/ramie 40%)h 714 & e
F 0-0m7 . o o ‘go_o_‘ j = H L B]_H ]
F12 00006 0187 160 765  10.79 vebdnh RS "';”“9} 121, cover fm‘: s 1eeke
F13 00009 0200 121 345 2.99 Aoz vehston, FH % cover factor EF F&FE 0%
Fl4 00008 0190 172 345 407 a2 gelyo] A=)
~ FI5 00008 0206 124 75 250 Fig. 2& &5 84 nte di=xet T e #4 & vehd
F16 00006 0208 017 71 8.40 ,
F17 00006 0183 511 27 25.84
“ Thermal conductance 35 VRS S ” -
. . - ® _
® Termal insulation value wmw
< Water absorbent 3
® Air permeability =5 | ¢ A N Yo 116.44+87.5X
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Fig. 1. Relationship between thickness and thermal insulation value
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Table 3. Cormelation coefficient among the characteristics of fabrics for samples

Areal Bulk Cover
Thickness  weight density Porosity factor Quax v k Wa Ap
I 1.00
w 0.9497 1.00
Bd 0.1718 0.4633 1.00
Po -0.1711 —-0.5626 -1.00 1.00
Cf —0.0693 -0.1858 -0.3457 0.3457 1.00
s -0.2705 0.0013 0.7611 -0.7613 —0.4490 1.00
TIV 0.4950 0.5412 0.2568 -0.2570 0.5862 0.0001 1.00
k 0.9590 0.8874 0.1141 -0.1133 0.0886 —0.3064 0.2629 1.00
Wa -0.3424 -0.3622 ~0.1808 0.1804 -0.5010 0.0766 0.0697 —-0.3881 1.00

Ap -0.6764  -0.7190 —-4.037 0.4034 0.0510 -0.1507 -0.2516  —0.6932 0.2526 1.00
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Fgi. 2. Relationship between thickness and thermal conductivity (k).
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Fig. 5. Variation of thermal properties according to the rate of water
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