106 CHAPTER 7

Table 2 ... . High Environmental Dry- and Wet-Bulb Tem-
peratures* That Can Be Tolerated in Daily Work by Healthy,
Acdimatized Men Wearing Warm Weather Clothing

1965 Guide. And Data Book

TFable 2 summarives the conditions under which young,
beshthy individuals are capalde of woriding and maintaining
heat balance provided the metabalic rate is not excessive,
ie., above 88 Btu per (sq ft) (hr). "

Long-continued exposure is known: to lead to deterioration
and morale even in the most. fit and well.
dividuals. Any safe hmits that may. be set

must, therefore, allow for & wide margin of safety to be gen-
erally ptable. Where to heat beyond the limits
shown in Table 2 is necessary, short periods of work should

recovery periods in a relatively cool environ-
ment will depend’ upon. the, rate and duration of work, the se.

1 itutional factors. As s rule,
the workers themselves set the pace and length of recovery
period in industries. Reference should-be made to Fig. 6 to

P for tal
temperature. Fig. 6-is based upon the average time required to
raise the pulse rate 50 points from an initial rate of about 75
to 125, and the rectal temperature to 101 F from initial levels
of 98 to 99 F. Symptoms ef heat distress do not appear until
j.he puise rate exceeds 130 and: the rectal temperature 101 F,

In mines where temperatures approsch 95 F, with humidi-
ties close to the saturation point, men work one-half to one-
third of the shift time, alternating short periods of work in the
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als differ widely in. their capacity to- acclimatize. Men lose
maost of thei limatization ch: istics in a few weeks of
temperate climate, even though: they are vigorously active:
In the course of acclimatization, the sweat glands come to
secrete fluid less-rich in salt.® For all men except those carry-

- ing out really hard work in hot, dry-atmospheres, this effects
an important reduction in salt loss, and makes the difference

between being’and not béing subject to the risk of heat
cramps. B

The adaptive- level changy hat with the season.
There sre also marked differences between the sexes. In the
cold gone, the thickness: of the thermal. insulating tissues-of
women is almost double that of men, although the sensory
responses to cold are similar. In the hot zone, the threshold of
sweating is higher for women. The- thickness-and insulating
value of the clothing worn are also important factors.in the
determination of the comfort,level.. .

UPPER LIMITS OF HEAT FOR MEN AT WORK

Hot Spaces - . .
. .In some.industries it-is impossible, due to. process.require-
menis, to majntai ditions af fort. Unless the
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whole. process can be hanized or. isolated, the probl

" .

reyolves.itself into one of alleviating conditions of discomfort I

to the greatest extent feasible. Several approaches :are

poasible: (1) insulate the source of beat, (2)-reduce tem- s -

perature. by bringing in cool air, (3). reduce. humidity, eg,, . . .

vent.steam, generated: to the outside, (4) strip. down. to mini- L S i § L !
z N .

- mum amount of clothing suitable. for the job, (5) limit hours .

of exposure, and (6) condition men to the assignment, ie.,
. employ heat adaptation: All these factors.will assist.in. main-
taining efficiency without impairing health. .
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.Fig. & ..... Safe Periods. of Exposure- for. Extreme ’

Environmental Temperatures. | . ..
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Fig. 7 . - - - Effective Temp:

p! in which en-
A 120 and 160 F ;)ihh rela-
ive humidities of 3 to 15 percent (ET = 90 to 100 F) arc en-
:ovue.nl:exed, 3:1 doing li.ghtl.);uﬁee work for Iabou_t 1 hr and rest
for an equal period, while those engaged in'heavy occupations
work for about 30 min and rest during the next 30 min.
Someﬁmesmenhnvehbeexpo’e‘édwtempergtumas.hlgh
23300 F, near kilns, in front of open fur!mwa, orin experimen-
tal Isboratories, but only for 2 to 3 min at a time. Smee."agr
cannot be breathed at temperatures higher than 240 F, ;l :
necessary to protect the upper respiratory passages as wel
the eyes and hands, if hot objects must be bandled.
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Assessment ofrHeut Stress

The thermal load to which man’is subjected in & hot en- -

vironment is the sum of the envimnmeqtal_hent load and tl;
metabolic load. There are a number of indices wh.xch may

used to assess (measure) heat stress, but no single mfiex
seems to be foolproof st present. Two of the older indices
still in use and still valuable in'making a first appmnmtho_n
are the Effective Temperature Index (ET) and the Robxn&o;
Index of Physiological Effect (Ep). ‘Receatly, two o

indices were developed, namely, the Predicted Four-Hour

WMNMM’WMCWMCMMW.M,MW.

wi o ¢ ive Temperature, Ap|
ture Chart Showing Normal Scale of Effective
o bm::;mm of the United States Unda.r CondxtlonS Stated

direct steam or
plicable to

~r 8ne " : o
T). There is presently no one proven meth {
%:ﬂ que'x@j!)of the component’ heat loads’into’ s single
value that would accurately indicate the degree of heat s(x:ei
as perceived by an individual working or resting in 'lixla(f)e
environment. The difficulty Lies in’ the inability to simulat
human response. Physical mstmn:he:mbﬁ mudr}flgn;t:

t the human body has the abilily_fo diierchta =
g:::ée:‘;omponent thermal effects’and to m_ake.prompt adap-
tive changes which the instruments cannot do.gongghem
each of the indices will supply. valuable information on. 7_‘&:”7 .

an i inion: The index or indices sele !
to base an informed opinion. The L Qof_t.he{p!.})!)]-ﬁm‘ )
t hand, and the availal bllY of”

i1se chould depend upon the nature and
personsiel trained in the field of thermal stress.

Gweat Rate Index (P4SR) snd the Beldmg-Hatch Hest

the equipment and facilities 8

Dry-Bulb Temperature . m‘

tical purposss, the best index of warmil under
orgimmrgom cblx):ldiﬁbns with still air is the resdmg obu}med!
with the dry-buib thermometer. .. e

Effective Temperature (ET) N
. 20 inder,

ive Temp (ET) iz an empirical sensory:
e-oﬁ'emlc?“n?into a single value the thermal effect of tempera-




