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Fig.1 Experimental protocol of the body surface cooling and exercise several wares. Exercise
was performed three sessions of 20-min cycling exercise at low intensity (250 w/m?,

30%V0O,max) in a hot environmen, 28°C of wet bulb globe temperature (WBGT).

Ex1, 2,

and 3 indicate exercise-1, 2, and 3, respectively
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Fig.3 Water perfused suits. (a), tube fixed at
suits; (b), wearing to the mannequine.



F

HEd) T362m. FHEHT24mTHY) . Kx
MRS ELF2—7 A0, HINEE - FEg2
NENLETH D, T2, KEMESEED
WERIL1.80kg TH b0 LT H DB P <

IR DA D O TR EER Y v 2
A% R L7zo WPSIZTEER & ¥ 4 KRS iRE
KA (RN, LTB-400) % HWwC. Jefrifse

10 2B |ZHATHKELE L F14T, 2008
LU26CD3LMIc% s ) IZiRE L. FEERR

RIS EP LR TETIZY — VLA X v~ N
2R~ 7 (Grundfos. USP 25-80 JA) 124 b1
0 /minT/KZ BB L &7z, WPSHE K IFig4
IR THRIC - THHOWPS~OHE AL ZIN,
k- TEE2LomE D% 2N 2 0ut-U

(Outlet at upper body). Out-L (Outlet at

lower body) & L T. KRz EERL (52545
5T F TI0REC

25155 H) %

Water perfused suits

ZHISE L7z,

&

Water
cooler

Fig. 4. Water circulation of water perfused
suits. In-U, inlet at upper body; In-L,
inlet at lower body; Out-U. outlet at
upper body; Out-L, outlet at lower
body.

FighlZ WWPVD G H % /R L 720 WPVIZ
65%POLYESTER, 35%COTTONHE#M 25 7% 1)
MFEEA D ) . BB L OB A RS R a2

i

Fig. 5 Water perfused vests.

Water perfused vest |

(| Water
cooler

Fig. 6. Water circulation of water perfused
vests. In-U, inlet at upper body; Out-U,
outlet at upper body.

IBEFE4AmmOF A0 Y F 2 —T 01 ~3cmlH
FECANA N ERIZHE SN, TOR E13236m
Thrb, T KEFERSELZFHORERIL
065kgTdH 5, WPVIZTEER & & 5 KiRSGMIX
WPS &[RRI 12 B D A D IKAGBR AR % FH V7

M TiTo 72 (Figh)o
F. EBRRBFOELRSGM

HELGM T, ORI S > Y O AOBIKRS:
(Semi nude. NU), @7 =¥ v 7 2=7 4 —
2 (Fencing uniform. FU) ®&, KUFUD
TICWPSZEH L -HBEOBEREEZ®14T
(WPS14).@20C (WPS20).®26C (WPS26).
S HICWPVOMREEREA®14C (WPV14), @D
20C (WPV20). ®26C (WPV26) O&FF8 4%
PRZBWT, 1AM EOBEE 220 CEMi L



iy

720

3. #Er A

AAT LI EE#E TR (t=90[min]) (ZB1F 5
Tsk. iR & (Changes in esophageal
temperature. ATes). Th. HR. TS, BL W
SW#a R E L, One-way repeated measures
ANOVA (1-within factors) % F\v>CTor#siT
FEM Lot ARGEEERAPE NG E
|2, Fisher®PLSDF A M CHEANDEEE%
B L7z HEAKELZ, WTFRoBEIZonT
D5 %A (p <005 & L7z,
4. 8% B

Table 113 EEICWPS, TEIZWPVOJEERR
TR O KB T £ TOFEKEEZ IR L7z R
THhHWPS, WPVANGRAT HINOKIRIZET
DEHTBB L ZHEREISTVELZR L 72,

=z
z

=5
-ga 140 +
B .
K ? e
@ 120 k& i
fes} ° L]
100 1 P N
NuU FU WPS14 WPS20
YR 9 o
g k18] L3 °
| w7 - * H kk HE
B gl 6 L] d
]
et Rt ] 5
'E Ly 4
G A 3
2 LAY 3
= e 2
EYERL - B
NU Fu WPs14 WPS20
Condition

&

i

Table1. Change in water temperature wearing
water perfused suits and vest during

experiment.

Conditions IN("C)  Out-U(’C)  Out-L(C)
WPS14 14.7%+0.3 205 =05 18.1 =03
WPS20 203%+0.2 245=+02 229 %02
WPS26 264%+04 29.1 £0.3 28.0=*0.3
WPV14 148%0.1 169 %=0.1
WPV20 20.5%+0.0 21.1 %0.1
WPV26 26.5%+0.0 27.6 0.1

WPS14 ~ 26 and WPV 14 ~ 26 indicate clothing
conditions wearing water perfused suits and vest
perfused water at 14,20 and 26°C, respectively. Values
are means * SE for seven subjects. IN, inlet; Out-U,
outlet at upper body; Out-L, outlet at lower body.
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Fig. 7. Comparison of the increase in heat rate (HR, A) and thermal sensation (TS, B) at the end of
exercise under eight conditions. with four sets of clothing. fencing uniform(FU), swimming
trunks(semi nude. NU), and water perfused suits (WPS) or vest (WV) perfused water at
14(WPS14, WPV14), 20(WPS20, WPV20) and 26 C (WS26, WV26) in a hot environment
(28 °C). Each data point indicates the mean=® S.E. for 7 subjects. *,** and #. ## indicate
significant difference from NU and FU, respectively. * or #, p<0.05; ** or ##, p<0.01.
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Fig. 8. Comparison of the increase in mean skin (Tsk, A), esophageal(Tes, B), and mean body
temperature(Tb °C) at the end of exercise under eight conditions. with four sets of
clothing, fencing uniform(FU), swimming trunks(semi nude. NU), and water perfused
suits (WPS) or vest (WV) perfused water at 14(WPS14, WPV14), 20(WPS20, WPV20)
and 26 ‘C (WS26, WV26) in a hot environment (28 °C ). Each data point indicates the
mean= S.E. for 7 subjects. *, ** and #,## indicate significant difference from NU and FU,
respectively, * or #. p<0.05; ** or ##, p<0.01.
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Fig. 9. Comparison of the increase in total sweat loss (SW) during exercise under eight conditions,
with four sets of clothing, fencing uniform(FU), swimming trunks(semi nude. NU), and water
perfused suits (WPS) or vest (WV) perfused water at 14(WPS14, WPV14), 20(WPS20,
WPV20) and 26 °C (WS26, WV26) in a hot environment (28 “C ). Each data point indicates
the mean*x S.E. for 7 subjects. *,** and #,## indicate significant difference from NU and

FU, respectively. * or #, p<0.05; ** or ##.
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