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Comparison of thermophysiological responses and clothing microclimates in participants
wearing two kinds of blouse made from poly lactic acid fibers and polyester

Bl B EiEF Akiko MAEDA
2N F & Chiho HAYASHI

Abstract: In this study, we used two kinds of blouse, one was the poly lactic acid fibers (PLA) made from
the com having the property with clastic action and the other was 100% polyester (PET). Both blouse had
almost nearly physical properties (thickness, density etc.). The purpose of this study was to compare
thermophysiological responses and clothing microclimates between two kinds of blouse with PLA and
PET. The climatic chamber was controlled at 20°C and RH60%. Eight young female adults served as
participants. The physiological parameters measured were rectal temperature, skin temperatures, clothing
microclimate temperature and humidity, and subjective sensations. After resting for 15 min in a chair
wearing the blouse, pants, socks and shoes, the participants repeated the work / rest schedules of 15 min
exercise consisting of stepping up and down on a footstool (height 14.5cm), and 30 min rest. Main results
were summarized as follows: 1) There were not any differences for rectal temperature, mean skin
temperature, clothing microclimate temperature between PLA and PET. 2) Clothing microclimate
humidity (chest) was significantly lower in PLA than in PET. 3) Thermal and comfort sensations were
better in PLA than in PET. It was concluded that the blouse made from new poly lactic acid fibers is
strongly recommended to wear in terms of clothing physiology, because it has the properties with clastic
action.

Keywords: thermophysiological responses, clothing microclimate humidity, poly lactic acid fibers (PLA),
polyester (PET), clastic action
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Comparison of thermophysiological responses and clothing microclimates in participants

wearing two kinds of blouse made from poly lactic acid fibers and polyester
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Table 1.  Physical characteristics of subjects.
Subj Age Weight Height  Body fat
(yrs) kg) (cm) (%)
A 19 573 160 29.3
B 19 57.8 164 273
C 19 55.7 157 26.4
D 20 51.9 158 26.8
E 20 63.6 169 27.2
F 19 60.7 160 314
G 19 56.0 166 25.7
H 32 52.0 172 18.5
mean  20.9 56.9 163.3 26.6
sd 452 3.99 542 3.74
Table 2.  Physical properties of materials.
materials
PLA PET
mesurement items .
Density inch| P  weft | warp x weft
167x120 | 164x110
Thermal insulation value | % 14.22 19.11
Moisture permeability % 54.11 38.3
Water absorption % 0.2879 0.1287
Moisture absorption % | 0.0052 0.0044

o {RIAME (Thermal insulation value)
RIEL= {(@ab)a} X100 (%)
a:FEMEDZERAERIZ 31T 2 2 eI P AR IR ]
b FREEMARZFRBRAT 2 B D DT 72D 2 IRFEIIN D

R

o BN (Moisture permeability)
KERFRFE=(A/B) X100 (%)
A24FERE % OB & 8l L 72K E

BB /2 LORFOKERE

o kit (Water absorption)
WAL= {(W-Wo)Wo} X100 (%)
W:lk# OB DO EE
Wo:lk KRl DAz B B

o iR (Moisture absorption)
WkE= {(W-WoyWo} X100 (%)
WRKKH I8~ 24 E % DB O EE
Wo:RiBFi O EE
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Table 3.  Scales of subjective sensations.
Thermal sensation ~ Discomfort sensation
4  very hot
hot 3 very uncomfortable
2  warm 2 uncomfortable
1 slightlywarm 1 slightly uncomfortable
0 neutral 0 comfortable
-1 slightly cool
-2 cool
-3 cold
-4 very cold
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Fig.1 Change of rectal temperature (Tr) and mean skin
temperature (Tsk). The means of eight subjects

were plotted.
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Fig.2 Change of inside clothing temperature (upper)
and inside clothing humidity (lower).
Measurement point was first layer.

*: p<0.05, **: p<0.01 (PLA<PET).
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Fig.3 Change of subjective sensations.
*: p<0.05, **: p<0.01 (PLA<PET).
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