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The change in temperature-humidity-perspiration of fire suit
when applying phased intensive exercises to fire fighter

wearing fire suit
Seo-Yeon Choi”* * I-Gyu Park™ - I1-Chean Kong™ * Dong-Ho Rie™
*Dept. of Health Management, Hanseo University
*Fire Disaster Prevention Research Center of Incheon National university

Abstract

The purpose of this study was to verify the change in temperature-humidity-perspiration of fire suit when
applying phased intensive exercises to fire fighter wearing fire suit. For this study, three male fire fighters
took basic physical test and performed 10 minute phased intensive exercises -exercise intensity I
(309%6VO2max), exercise intensity II (45%VO2max), exercise intensity I (60%VO2max) based on maximum
oxygen consumption (VO2max)- wearing fire suit (helmet, boots, air respirator) in treadmill and took a rest.
The result of study shows that the temperature in the suit elevated during stabilization period after each
exercise intensity, humidity elevated as exercise intensity increased, perspiration elevated as exercise intensity
increased.

This study indirectly ascertained the fire suit’s physiological change in fire fighters during field activities.
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<Table 1> Fire fighters’ (experimental subject) general characteristic
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[Figure 2] Fire suit used in the experiment I
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<Table 2> Difference in fire suit temperature in accordance with intensive exercise

gE &7 LEFE Mean+SD F

]74 A <R 34.61+0.33
+5 7%= 1 (30%Vosmax) 34.60+0.56
—‘%%7&3 [34 & 447) 34.52+0.56

455 57 = M (45%V psmax) 34.61+0.67 9.495™
%%%Eﬂiﬂ 5 47 34.94+0.43
57 EIM(60%V gsmax) 34.13+0.45
TEFEMEA F AA7 35.17+0.91
R 35.20+0.58
+5 7= 1 (30%Vosmax) 35.86+0.30
AT 1534 F A7 36.31£0.42

rigeis 57 = 1 (45%V psmax) 36.51+0.45 70.9717
TS F A7 37.11+0.60
57 EM(60%V gsmax) 36.76+0.61
SEAEMZA F A7) 38.41+0.74

sk p<0.001
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[Figure 4] Difference in fire suit and regular outfit
temperature in change of phased intensive exercise

<Table 3> Difference in fire suit humidity in change of phased intensive exercise

gE 7 TERE Mean*SD F

A2 QEA 7] 40.14+5.45
FE5 4% 1 (30%Voumax) 46.52+10.84
EEAE 124 F kA7) 51.06+12.55

gd55 +5 7= 10 (45%Vosmax) 59.15+13.17 107.353"
TEAENSY F k47 67.64+3.73
+E5 A EM(60%Vo:max) 78.85%6.33
SEAEMEY § 7] 83.17+£3.53
N 39.67+12.12
+5 4% I (30%Vosmax) 57.12+19.59
TEAE 154 F k7] 68.51+18.73

g 57 =10 (45%V oomax) 80.68+13.11 59.637"
SEAENZA & kA7) 89.99+10.88
+E A EM(60%Vozmax) 96.20+3.93
SEAEMEE § A7 91.02+3.59

sk p<0.001
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[Figure 5] Difference in fire suit and regular outfit
humidity in change of phased intensive exercise
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[Figure 6] Difference in fire suit and regular outfit
perspiration in change of phased intensive exercise
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<Table 4> Difference in fire suit perspiration in change of phased intensive exercise

g9E £F TERE Mean+SD F

N -0.02+0.03
57 % 1 (30%Vosmax) -0.02£0.13
TEAE 15H & A7 0.35+0.48

455 * 57 =11 (45%Voomax) 0.89£0.83 67.155""
SERENZA F e+ 1.31+0.90
L F 7 =(60%Voemax) 1.79+0.96
SEAEMEA F ¢+ 2.75+0.36
AZ A e 7) 0.01+0.16
57 % 1 (30%Vosmax) 0.84+0.96
TEAE 1354 § <tA7) 1.51£1.07

g} 5 L5 7 =11 (45%Vosmax) 1.98+0.96 60.618""
TEAENEHA F A4A7) 2.61%0.20
57 E=M(60%Vo:max) 2.79£0.16
TEAEMEE F AA7 2.89+0.11

wxx p<0.001
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