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Abstract

The present study is aimed to investigate the effect of the safety hat on the balance of body temperature
by observation of the physiological response under hot working environment. The experiment was carried
out in a climate chamber of 30°C, 50%RH for 70 minutes. To compare the two kinds of safety hat, 5
healthy male subjects worn safety hat without hole (called ‘without hole’ ) or safety hat with hole (called

‘with hole’ ) according to a randomized cross-over design.

The main results of this study are as follows: Rectal temperature and heart rate were significantly lower

level in ‘with hole’ than in ‘without hole’ . The mean skin temperature was significantly higher in

‘without hole’ than in ‘with hole’ . Blood pressure were significantly low in ‘with hole’ . Sweat rate which
was measured by weight loss before and after experiment was higher in ‘without hole’ . In subjective ratings,
subjects replied more hot, more uncomfortable and more wet, they felt more fatigue in condition of ‘without
hole’ . Work ability which was measured by a grip strength dynamometer was higher in ‘with hole’ .

Safety hat which can be used for safety of the brain in work place is meaningful device of behavioral
thermoregulatory response under the hot working environment. The safety hat which is designed for
proper ventilation and hygiene can maintain the homeostasis of body temperature by releasing body
temperature efficiently.
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Table 1. Scales of subjective sensations

Scales Temperature Sensation Thermal Comfort Wet Sensation Fatigue Sensation
+4 very hot very uncomfortable very fatigue
+3 hot uncomfortable very wet fatigue
+2 warm slightly uncomfortable wet slightly fatigue
+1 slightly warm comfortable slightly wet neutral
0 neutral neutral
—1 slightly cool slightly dry
—2 cool dry
-3 cold very dry
—4 very cold

(SQ1250, England)E- o] -&-3}o] 1wt} A< S350
£ v, 4 ¥t Sport Tester (PE3000, Finland) 2] A4 &
7ol F333 RUB & &5l 283k 1% 714
o7 dHxo g =269k ¥ Wrist Blood
Pressure Meter (EW 278, Japan)& ©]-&-3}o] ]34
ZH AP AL B AR SHE AT EE &
T 1g7kA] &4 745 % A2 (Sartorius, KCC-150,
Germany)2 43 A - T AFHALFOE S5
o, AR 71T FAHFEEEEDS IR Aol

Outer Wear

S

L

Inner Wear

o & . 5% AAME BANA ZA 35k T3
7}o 2+ Table19] Y7935, A A 7 445, &
Z7E, AR 4G5S o] &3t A o)
Fo] @At ANE 7| B3 AT B AFo) 0] 81
SHEE F2 Ao FAYEA

2 ojo) AMgE = 18 2o gopsta A dae
9 o] 2 93 <8 A Grip Strength Dynamometer
(TKK5010, Japan)E 285t A8 39 4= A9

o 289 P9 B2 Q] 2He) L F vl

)

Safety Hat

safety hat without hole

o

Qs

safety hat with hole

Fig. 2. Technical drawing of experimental clothing



MEHZOO| M 2HEE £8A|2] INIY 2 SHE 2tG 77

rr 8

fotr
ay nSL

Fi Tt
APl AHEE F FF AASGARE kFR
AR A5 - AR - FRAHE F
.22 KSA00/ISO9001 E R %S Wol A9
A& e ek T3 F F7o] ZQdeHd o
gt A} 2 <] ABS (Acrylonitrile Butadien Styrene)

A

[o

H o
r;’L[.m

5]

N
OHT rly

ZHAMS-EIQ o, 3 AP ol = A& 0.5cm)
Fo] H9-2 2+ ol A QUok. A PRS2 &
AzAoRE AP M ARRY SFHE F4
o] ejol] 71 Al AFE O & 24 =(100% Cotton),
T €] (100% Cotton), %F2H(100% Cotton), 18] 3. 2+ &
73-3121(35% Cotton, 65% polyester) 2 245} 93 c.

Ao AL E FUGHE D FYE, Yo Fele=
Fig. 20 YR Qi h

3. RHEHE| X EATYE

E AFNA Ao Aol A 7 A 7hE )25
ZAMNMNAY F A FhE T-test 2, 2t 770
Z719] B ANOVAR A48 248 sl5e

P<0.054 W & EAH 2 2 23tk Beraigich

4o

_EL

A B Ag Ao A2 o] HA| A ¥ 3lE Fig. 3
ol ehH ATk At o8 FFA e FEA7H 7
TUAE FEA T Fg2o] fo5tA o @A Y
E}ih o m (P<0.05) o] 213t E 42 Exercise T, Exercise
18] FubiolA] B S22 el 254
AAZLE A% A5t BT 5% AR =
AL st Rt Has
Atk o= ZHAN AZIHE F ol &
SEEANE o= A2 AER
T3 IY 2 el A& S} A
A Ao AA °]'7‘4E—] Eau ] ut
b Apo] 7F Vrebst = Ul (P<0.05), 5
LA T 2R A) 107, 72+699§] FEFOHAR
4.19+6.193], Exercise [[ | M= A X} =
?_};ﬁ_ 28 2] 109.51+7.423), FFAAL

I‘)* Z r(o
o
lo

P o
o

o{-J o _(IN,
ﬂ\i g ON £y
y Az
e
I I
> ol > do o o o K

oo o

Rectal Temperature(°C)

s78} Hmﬂlﬂﬂﬂﬂmmﬂ .

374r

—— With Hole
37.2 - - Without Hole
370 Rest I Ex1 [RestH[ ExII Rest I
) 10 20 30 40 50 60 70

Time(min)

Fig. 3. Time course of rectal temperature during the
experiment.

1149147463 2 -3 AR LA 7F 733t
FNRTH Y 22 BEh St o RS gL
24 ur7h G H 9 43 94 71 rks Kamon
(197D)9) A7 A9} YA 3k

2422 Aol ehl-So] ARHE YR LER
N AR ARG £ES 2HEE 289 AR}
ol A &L YA A Bhel g 2715
FIe FASE FRU VL Gk B Y
Wb 2o Waleh vl % e AL Yl B
(Engel 7} Henze, 1989; Zahorska-Markiewicz S-, 1989),
B AGANA ALz ATt & FOrHE F8A]
2 U 272 el fTHA R R FQA R
ok AEi st Q]SRN Aol Rkg WA FE
AR AYReT T4 Ak

2. F2

5 /d% &5, U H, 38, B5 o T R4
M ST D Rg 2t B919 WA &R A H
#IF-22 Fg 49 ZAH W82 BAs o :L%

A 21%01 T AT RA FF R

3 Festaom Ay A7ziel AA °P
AR %%oﬂ o2t o3 Aol & et Aot
®<0.05). zt AAF- ] AR 2 EE SEFH FAY A
2k 73 Fol) w2 —?—
7H e BEo)
] AollE S A1 A A FFAMAE F4A)

rEo



78 SR 2IFYTIX] @ Vol. 26 No. 1, 2002

Mean Skin Temperature(°C)

36.0
3551
35.0
3451
T
34.0
—— With Hole
33.5¢ - - - -Without Hole
33.0LRestI Ex1 [Rest 1] ExII Rest I
0 10 20 30 40 50 60 70

Time(min)

Fig. 4. Time course of mean skin temperature during
the experiment.
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