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ABSTRACT

The purpose of this study was to investigate the effect of body cooling with the fan
cooling jacket on body temperature responses during recovery after exercise when

exposed to high solar radiation in an outdoor hot environment. Nine healthy male
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subjects cycled using ergometer until their rectal temperature increased to 38.50C in
hot outdoor environments (31-35T , 48-65% relative humidity, and 950-1150 W/m?
solar radiation), followed by body cooling recovery in warm indoor environments
(28-31C room temperature and 50-60% relative humidity). Subjects repeatedly
performed the cycling exercise protocol, which consisted of one set of 5 min at a load
of 1.5 watt/kg body weight and 15 min at a load of 2.0 watt/ kg body weight at 60
rpm. Body cooling recovery consisted of cold water ingestion (10T : CON) or cold
water ingestion + the use of the fan cooling jacket (FAN) in random order until the
rectal temperature decreased to 37.75C . The time for the rectal temperature to reach
38.5C did not differ between the two trials. The rate of decrease in rectal temperature
at recovery tended to be higher in FAN trial than in CON trial (P = 0.082). The rate
of decrease in ear canal temperature was higher in FAN trials than in CON trials (P =
0.002). The rate of decrease in mean skin temperature at the first 20 min of recovery
was higher in FAN than in CON trial (P=0.013). Body cooling recovery with the fan
cooling jacket in addition to cold water ingestion may be effective in reducing elevated
ear canal and skin temperatures during exercise in the heat under a clear sky, but may

be difficult to decrease rectal temperature.
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1 Body heat gain from the sun (SHG), heat loss, the projected area and environmental
conditions at the end of exercise in outdoor and during recovery period in indoor

Outdoor (Exercise) Indoor (Recovery)
CON FAN CON FAN

SHG (W/m?) 936 £ 178 1024 = 19.8

Dry heat loss (W/m?) 81.6 * 235 -82.8 + 19.1

Evaporative heat loss (W/m?) 179.9 = 29.3 1824 * 348

Total heat loss (W/m?) 985 = 38.3 995 + 43.1

Project area (%) 224 =14 226 +13

Global solar radiation (W/m?) 1101 + 40 1107 + 22

Mean radiant temperature (C ) 679 + 6.8 685 £ 55

Ambient temperature (T ) 329+18 33118 300 £ 1.7 301 =18
Relative humidity (%) 50.0 = 8.0 499 = 8.1 576 6.9 572 =71
Air velocity (m/sec) 083 £0.3 083 £0.3 0.1 =0.1 0.1 0.1
WBGT(T) 30.0 £ 09 302 £ 1.0 266 = 0.7 266 =08

Values are means = SD. CON, no-cooling condition, FAN, wearing fan cooling jacket, WBGT, wet-buld globe temperature

*CON vs. FAN (P < 0.05)
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% 2 Cooling rate in each body temperature variable during recovery period

Time to achieve Tre of 37.75C

First 20 min of recovery period

. CON

Rectal tempeature (C /min) FAN
N . CON

Ear canal temperature (C/min) FAN
. . CON

Mean skin tempearture (C /min) e

0.017 = 0.002 0.010 = 0.003
0.021 = 0.005 0.013 = 0.004
0.024 = 0.010 0.044 = 0.017
0.037 = 0.013* 0.060 = 0.014*
0.061 = 0.014 0.084 = 0.033
0.170 = 0.193 0.128 = 0.033*

Values are means = SD. CON, no-cooling condition, FAN, wearing fan cooling jacket, Tre, rectal temperature

*CON vs. FAN (P < 0.05)

% 3 Body composition during experimental trials

CON FAN

Body mass (ke) PRE 64.73 £ 6.5 65.01 = 6.1

POST 64.14 + 6.3 6444 £ 6.0
Usi ifi it PRE 1.018 = 0.009 1.023 = 0.009
rine spectlic gravity POST 1025 + 0.009 1.024 = 0.006
Ingestion volume (kg) 0.532 = 0.101 0.508 + 0.143
Dydration (%) 0.839 + 0.64 0.838 = 0.35
Total sweating volume (kg) -1.12 £ 049 -1.08 = 0.50

Values are means + SD. CON, no-cooling condition, FAN, wearing fan cooling jacket, PRE, pre-exercise, POST, post-exercise

*CON vs. FAN (P < 0.05)
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2 The thermal sensation (A) and rating of perceived exertion (B) during recovery period
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