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Abstract

Dust—free garment
contamination which otherwise is caused
by skin and clothes to protect work
environment and the quality of product

from dust or dirt. Therefore, it requires

high performance and should function as
a working clothes. Clothes are a medium
between human and thermal environmental
system, and it is required to study human
enviroment to ensure comfortableness of
clothes and to satisfactorily go along with
environment.

This study investigates the physical and
'physiologica] features of  dust—free
garment used in the clean room at a
semiconductor  factory | in order to
scientifically clarify what the dust-free
garment is as well as to contribute to
the design and development of high
performance material and clothes.

Three kinds of dust-free fabrics
(DFG-1, DFG-1I, DFG-II) which are
being developed by a local company are
used to manufacture dust-free garment.
These dust—free garments are dressed
and tested in such an enviroment as
similar to  semiconductor industrial
environmemts with temnperature at 23%*1
C and humidity at 50%£5%RH in order
to investigate the thermo- physiological
and psychological features
body.

The results of this study are as follows.
1. The mean skin temperature was
significantly different among the clothes,
subjects and experimental time.
Temperature tends to rise from the time
of exercising load. Continuous motion
coupled sealed clothes prevents heat
transmittance, and temperature rises in

of human

prevents

the order of DFG-I, DFG-II and DFG-III
as time course.

2. As for the skin temperature by local
temperature is minimum on the head and

‘torso and increases remarkably at the

terminal part of human body.
3. As for the body mass loss was

significantly higher in DFG-III than
DFG-1 and DFG-II.

4. Though there is no significant
difference in the temperature within
clothes among the kind of clothes

temperature is 1C higher in the back
than in the front part.

The relative humidity is about 6% higher
in the «chest than in the back.
Temperature within all the dust—free
garments 29.7C in the back and 31.3T
in the chest which belong to the comfort
zone(31-33C). The relative humidity is
39.7%RH in the chest and 33.8%RH in
the back which is slightly below the
comfort zone(40-60%RH).

5. The thermal sensation belong to the
comfort zone regardless of the kinds of
clothes.

The subjects feels a slight fatigue as
times goes.As for the subjective sense of
subjects the mean skin temperature as
well as temperature and humidity within
clothes show similar tendency.

This means that they relate with each
other,
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Table 1. The physical characteristics of subjects.

Y Body surface”

Subi Age Height Weight ‘Rohrer’
t
ublec (year) {cm) (kg) index area(m?)
A 24 163 52,722 1217 1.512
B 20 162 49.220 1157 1.461
C 21 160.5 53.259 1.288 1504
D 23 1605 49.441 1195 1455
E % 161 48.870 1171 1.450
F 20 160 51.478 1.256 1.478
Note) ~
W x 1000
a) Rohrer index = x 100

=
b) Body surface area(m?®) = W™ x H** x ggg3

W : Weight (kg)
H : Height (cm)
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(CHMT-2, Codix#])9} Linear Recorde
(FWR-3701, GraphtecH|)& A}-83to U<
¢} 2]9] A}o)e] _‘?__%'-E% 7 %: B ol A ' Table 2. The characteristics of experimental clothes.

A& S48k

Cloth Descriptions Weight
- . (g/piece)
H}3L&
254 wete - -

Out wear DFG-TI Polyester/Carbon conductive (96.5/35%) woven fabric 452

wgbare QA AAQJ  Multi-range
Blance(KCC-150, Mettler CO.#))& A}-8-3}
o A8 AFY AFE FAING AF T pusectree
ael N BAFE FahAh e

DFG-IN ’ 421
DFG-1 49 -

DFG-TI  Polyester/Carbon conductive (96.5/35%) woven fabric 58

DFG-II 58
' Shirt - : _ 114
255 )&l !!'fl: g:l E C.Q l&:rt -‘f;':;. Polyester/Carbon conductive (92/8%) knittgd fabric
Long pants 142
A) B} ol o}.o. Shirt ’ 7
494 R EWE  Blood Pressure Underwear Cotton (100%) knitted fabric
Manometer (HEM-705CP, Omron#))& A} Brief
L3t A3 2 HA A Au4E 15 Gloves Polyester/Carban conductive (92/8%) knitted fabric 24
¥ 7302 EAs4r). Mask Polypropylene (100%) nonwoven fabric 128
' Sacks Cotton (100%) knitted fabric 4

256 =3 44

Dust-free boots Polyurethare with pi)este_r/c:xm conchetive woven fatric 476

F83 74L& Table 39 E=FHZH
Vebd zisk o] A 5A, &7 T
oA, 297 9dA, W=z 4449 A%
E 15R7F0z J|E3eE dad, A

Tabiv 4 The scale vote used 1o evansmic the woensition resporse of the subjects,
AR-9d LWRE FAd VEIES § '
%E}. Comiont Thermil seasaunn Humidiy sensation Fatigue: <ensating
1 comlortihic 1. very het Losery wit 1. neutral
2_6 %7:" i‘l E_I ] 2 mgutral 2 bt U 2. saghty fatgee
. A slightly uncomfortable 3 wirm . % waghtly wet 1 faugue
49 FAAL SAS for window(V. 602 00 o .
g olgdd 2 54 ¥R gy FF .
EE WAE AURAL, AAYAE, A% e e
. cold

¥ S o thedl EARAHez 1 F
ox8 AF3H43, Duncan’ s multiple
range test& AHE439 4 gEF Y v
wE vt

4. very cold
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Fig. 2. The variatiom of body temperature for each subject in
woring dust free garment
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