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Abstract

The purpose of this study was to compare the comfort sensation depending on four different kinds of
denim blue jeans: cotton, cotton/tencel, tencel, cotton/pp. The objective and subjective experiments were
conducted to measure the comfort of blue jeans. To investigate the objective comfort, physical properties
related to thermal insulation, moisture properties and hand were measured. For subjective comfort
measurement, 5 healthy female college students were taken as subjects,

The outcomes of the experiments are as follows:

The higher the air permeability and bulk density of the denim, the lower the thermal insulation, the
thicker the denim, the higher the thermal insulation. Tencel blending denim showed the higher bulk
density, the lower air contents, and consequently the lower thermal insulation than the other denims.
Tencel showed the highest moisture regain, and cotton/tencel blend showed the highest water vapor
permeability, Tencel denim had relatively better flexibility, shape stability and elastic recovery than the
other denims, The total hand values of the denims by KES—FB system were not significantly different,

Cotton and cotton/pp denims raised the subjects’ body temperature after excercise more than tencel or
cotton/tencel denims. Average skin temperature was found to have a correlation with micro climate
temperature and micro climate humidity, The correlation coefficients were 0.749 and 0.767, respectively.
However, average skin temperatures were not significantly different among the materials. Pulse rate was
found to be the highest when wearing cotton/pp and the lowest in case of cotton/tencel denim. The
energy was consumed in order of cotton>cotton/pp>tencel>cotton/tencel. There was no significant
difference in preference before excercise, but, after the excercise, the order of preference changed as the
following; cotton/tencel>tencel > cotton/pp> cotton.
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Table 1, Characteristic of Denim Fabric

Items cotton{100%)  |cotton/tencel(45/55%)|  tencel(100%)  |cotton/pp(60/40%)
Fabric Structure 3/1 twill 3/1 twill 3/1 twill 3/1 twill

Yarn Count(Ne) 10%x10 10%x 10 10%x10 10x10

Stress(kgf)* 55.49 60.31 62.93 64.13
Y

Tensile Properties FSgr?m ((:f) _ 3543 25,00 24,85 39,00
abric Count

(warp x filling/inch) 80x 48 81 X556 80x 48 88 %52

*KS K 0520 ™KS K 0511
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Table 2, Heat Characteristics of Denim Fabric

Items cotton(100%)  |ootton/tencel(45/55%)|  tencel(100%)  |cotton/pp(60/40%)
Cover Factor 26.77 27.10 26,77 2794
Thickness(mm) 112 1.06 1.01 1031
Weight(mg/cm?) 35.29 37.35 35.82 34.11
Heat Air Permeability
Characteristics | (cm¥/cm? - sec) 8.27 8.28 14,54 9.47
Bulk Density

3151 3524 354.7 2451

(kg/m?)

Thermal
Insulation(%) 36.07 3345 28.83 40.95
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Table 3. Moisture Characteristics of Denim Fabric
Items cotton(100%)  lootton/tencel(45/56%)|  tencel(100%)  |cotton/pp(60/40%)
Moisture Regain(%) 8.13 11.05 15.55 6.07
Moisture Waﬁ?;hi‘?t;;mn 1425 1468 147.2 1339
Characteristics 2
Payg;]rit;@/pgm 2912 3141 2853 2845
Tabel 4, Hand Value
Items Material cotton cotton/tencel tencel cotton/pp
LT - 0.7377 0.6652 0.6090 0.7101
Tensile WT gf - cm/cm? 14,3080 11,4497 10.0042 14.3897
RT % 42,4902 49,5776 57.8778 42,0946
. B gf + cm/cm? 0.1962 02177 0.1452 0.2061
Bending -
2HB gf - cm/cm? 0.1798 0.1828 0.0605 0.2061
G gf/cm - degree 1.8820 15472 0.5357 1.6043
Shear 2HG gf/cm 3,6513 2.3986 0.5684 3.5827
2HG5 gf/cm 6.9065 5.8980 1.8048 6.4223
MIU - 0.2083 0.2036 0.2315 0.2204
Surface MMD - 0.0128 0.0138 0.0145 0.0156
SMD micron 34880 3.3990 3.8073 4,2050
LC — 0.3883 0.4053 0.4608 0.4183
Compression WwC gf - em/cm? 0.2715 0.2675 0.2891 0.4113
RC % 28.8566 34.3458 38.4384 34.0574
KOSHI 6.61 7.08 518 6.41
Hand Value NUMERI 5.10 4,76 5.26 4,96
FUKURAMI 591 5,59 5.35 6.75
THV 3.44 3.29 3.37 3.36
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Table 6, Beats of Pulse Rate

Pulse rate cotton(100%) cotton/tencel(45/55%) tencel(100%) cotton/pp(60/40% )
Before Exercise 75 66 73 73
After Exercise 186 177 180 186

Table 7, Amount of Oxygen & Energy Consumption

Items Materials cotton cotton/tencel tencel cotton/pp
Oxygen consumption(ml/kg/min) 29,862 28.836 28.982 30.158
Energy consumption(kcal/min) 7.562 7.288 7.340 7478
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