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1. Effects of Heat on Man logical, psycho-physiological, and physiological, the areas of priinary ‘responsi-

b‘1 ty for fixing limits of exposure are also shown on the chart. At the lower levels

ryi trayed in Figure 1.1 In
The varying effects of heat on employees are portray g &f thermal stress there is no demonstrable effect on health. The consequences of

i i i oted as the level of thermali
cgeaﬂmg- degrezsbg\f/epts}?: Zzlrg%;cxilzg:: u;?ldnsgm:re()féth: well-known consequence . heat exposure are reflected in personnel problems and indirect production losses.
Siress fo:s :pt,he chart. These range fr’om purely subjective discomfort to demon : %iIn the middle zone, still without evidence of direct ill-effects upon employees, the
a; ° E;) ?mgai mdnt of .efﬁciency in the performance of mental tasks. A further in. cost of thermal stress is reflected in increased production costs, and these must be
strable i r 3

crease m heat load results in a hlgher order of psycho-physwloglcal dlsturbanc
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cessary to the performance of their tasks without physwlogxcal distress or
pairment to health.
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N TNCREASING ERROAS . . . .
;: PSP CHOLOGICAL Body heat balance is a physiological requirement for comfort and health.
3; ‘::::;z‘::,n..r?mm veas) Under normal conditions of comfort, the rate of heat production (metabolism) is
alason Loanover conTans st balanced by heat loss to the environment (see Chapter VIII). This comfort-
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jable balance is maintained without active sweating and with optimum skin and
éi dep-body temperatures. An increase in heat productlon with work must be offset
h an equal increase in rate of heat loss, which is accomplxshed by’ sweatmg and
’aporatlve cooling. In environments above skin témperature, heat is ‘brought to
Irebody-by radiation and convection, and this qUABTILY together ‘with the meta-
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Sersiae l{ohc heat must be eliminated by the sole remaining aven _evaporatlve cooling.
PeRsONNEL PROBLANS 2o 9% onyy %ng to his flexible sweating mechanism, man can dispose substantial amounts
3 INOIRECT PMOOUETION LOSIES or #0frheat in this manner. An upper limit of evaporative coolmg= s reached, however,
3 ¥ NANAGEMENT #hen the body surface becomes fully wetted.? If the metiBolic heat plus that re- i
#g DIRECT PRIDUCTION LoTIAS Vexved from the environment exceeds the maximum evaporative capaclty, the o
i (neeivaseca cosrs) b, dy must heat up. With the rise in skin temperature the nal heat Ioad goes H
3t ENGINEERING CEsPONIIBILITY FOR down and evaporative cooling capacity increases so that thertnal balance may be
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Figure 1. Effects of heat on man, ranging from no effect (comfort) to extreme physi l
e breakdown—(heat-exhaustion; stroke;-death): ~

established- at an elevated body temperature. A modest rise is physiologically

: cceptable, but any substantial increase in .body temperature is accompanied by
I‘]OUS strain,
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A. HALDANE'S WET-BULB TEMPERATURE LIMITS

The necessity to maintain heat balance at an acceptable level of body tem-
Srature has long been recognized as one criterion for fixing hmxts gao heat expo-
: ‘.Ear]g»observatIO_mﬂe:mhﬁe_bsLHaldane_m_l905.~He-de

exposure there is a definite loss of work capacity with dlsturbance of physiolo
well-being, strain upon the heart and circulatory system, and overloading of i
.mechanisms.of-water and salt balance.in the body. These :

in acute heat exhaustion or stroke and may terminate fatally. .
In parallel with the three (overlapping) categories of response to heat, psy. ; 4 Lo
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