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Table 1 Characteristics of the subjects

Height Weight Age
(m) (kg) (year)
Subject A 1.687 65.0 37
Subject B 1.685 59.4 22
Subject C 1.720 82.0 38
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Table 2 Results of experiments (Average of 3 subjects)

Time Mean skin temperature (C) | Tympanic temperature(C) Rectal temperature(C) Mic:/(\)/ictlri]maé?othtii??g? re
(min)
data rising data rising data rising data rising
0 354 0.0 37.1 0.0 374 0.0 33.9 0.0
5 354 0.1 37.1 0.0 374 0.0 34.3 0.4
25 37.0 1.6 37.9 0.8 37.9 0.5 35.5 1.6
Max. 37.1 1.7 38.1 1.0 38.1 0.8 35.6 1.7
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A Study of Heat stress on Firefighting with Fire-fighter’s outfits

— Heat stress prediction by microclimate temperature and alarm indicator setting —

GRNITI TR 7k L5 GG ot S G U Sl

Masaki MURAYAMA, Hirofumi MONOBE and Harumi IKUNO
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Abstract

Fire-fighters bear up under the large amount of heat-induced stresses especially in a hot environment over 30 C due to their
enclosed type, heat and flame proof outfits. In fully equipped situation with a respiratory protective device, the microclimate
temperature within a fire-fighter’s outfits rose in parallel with the mean skin temperature. Mean skin temperature reached almost
the same level as body core temperature unless metabolic heat of the human body was released. In order to reduce the risk of
physiological strain and to prevent the serious accidents, a fire-fighter should continuously assess one’s own thermal stress
condition.

We have proposed here an effective method of predicting heat stress by monitoring microclimate temperature. Specification of
the heat stress alarm by the microclimate temperature in enclosed type outfits are as follows :

(1) Attention alarm ;

(D Over 36.5T or 2.5T rise from initial steady state

(2) Holding 36.0C or 2.0C rise ( from initial steady state ) for more than 5 minutes

(3 Beyond 36.0TC or 2.0T rise ( from initial steady state ) after an increase of 1.0T in 15 minutes
(2) Danger alarm ;

(D Over 37.5T or 3.5T rise from initial steady state

(2) Holding 37.0C or 3.0C rise ( from initial steady state ) for more than 5 minutes

(3 Beyond 37.0T or 3.0T rise ( from initial steady state ) after an increase of 1.0T in 15 minutes
(3) Retreat alarm ;

(D Over 38.5T or 4.5C rise from initial steady state

(2) Holding 38.0C or 4.0 rise ( from initial steady state ) for more than 5 minutes

(3 Beyond 38.0T or 4.0C rise ( from initial steady state ) after an increase of 1.0 in 15 minutes

Key words: fire-fighting operation, heatstroke, countermeasure to heat stress, microclimate temperature, alarm index
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