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Fig. 8..... The-Pliysiological Effects of Environment on Two
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Index of Physiological Effect (Ep)t

In the construction of this index, heat stress was evaluated
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caristant air movem nt 0f.180 fpm. (.:onwu: curves, represent-
; hn;:;xequl physiological strain, were plotted on charts
B 5.5, 5 and 10). The chart to be uscd will depend upon the

tabalic rate. involved.: If. the dry-bulb and wet-bulb tem-
i .and - the -approximate metabolic rate-are-known;
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Table. 3.. . . Esfimates of Energy Metabolism (M)
- - of Various Types of Activity .
(Vofues apply for o 154 th man, ond do nof inchede rest pousas) = <

;’:;pmvidedtbembjectamdmssedinhotmumr lothing,
itris possible t0 estimate-Ep values in the range of 50 to 400.
- équilibrium is possible when the -Ep value is under

" 200; heat hegins t0 accumulate in the body when Ep exceeds

'ud conditions become intolerable with Ep values of ovér
400:"Ep'has certain distinct advantages and disad
compared with ET. For this reason it is desirable to use both -
indices for checking one against the other. . .
The Predicted Four-Hour Sweat Rate (PASRIT . -
’Thie predictéd téd foui-bo ur ‘sweat rate uses only the mte of
sweating as 8 criterign of heat stress in environments that are
hot enough to cause sweating. On the basis of British' éxperi’
enta) ‘work, empiri d for

I nosmogiams haie been developed
redicting’ the probable amount of sweat in Titers that would
gé’i:‘e‘rewd'over a 4-hour period by’ fit, acclimatized men.
These nomograms incorporated environmental factors, meta-
bolic raté; aad the amount of clothing worn. A P4SR of 45
liters was provisiotially adoptéd as the upper limit of tolerance

for physically fit men. On the basis of this value, less severe

" eonditions can be evaluated. This method. of determining

a research tool. D .
Theé Belding:Hatch Heat Stress Index (HSIP®:

. The Belding-Hatch index expresses the heat Ioad in terms
of the amount of sweat which must be evaporated in order.to

thermal stress is difficult to apply in the fiéld and is primarily
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Kind of Work] Activity m:;u
| Sleeping. .. :... 250
Sitting quietly 400
Light Sitting, moderate arm and trunk move- |
ments. .. ...l Ll....] 450550

" Woik' "

g - (e-g., playin, ;6rgan,_d.riving'éuin
o wate) -

Standing, light work at machine or

) beach, mostly arms. . .{ 650650
Moderate | Sitting, heavy arm and leg movements.{ 650-800
Work Standing, light work at machine or | = -

' * | " bench, some walking about. . .....:.] 650-750
s i Standi 4 work st hi
L - or bench, some walking about....... 750-1000
<+« | Walking about, with moderste liftingor |
o pushing. . ... luiiieial e 1000-1400
Heavy Intermittent heavy lifting, pushing or

maintain- heat balance at an arbitrarily assumed skin tem-
perature of 95 F. The evaporation rate required is estimated
from’the metabolic rate and body heat loss by radistion and
‘onvection;” using irical " ions or raphs. By
comparing this rate with the maxi; porati paci

of the stmosphere on & man whose skin is at a temperature of
95 F, and is completely wet with perspiration, it iy possible to
evaluate the heat stress and resulting strain by the difference
between the rates or by their ratio. Although this index may
have future possibilities with new facts coming to light, it, too,
i8 primarily a research tool at present. Tables 3 and 4, and
Fig. 11, are included for informational purposes, It should be
noted that. several factors. incorporated. in this index are
currently. under, study. and may need modification (convec-
tion factor, evaporation.factor). . ... - . o

ENVIRONMENTAL CONDITIONS AND COMFORT,
T As bas' been previously indicated, changes in body- tem-
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peraturé or pulse rate provide useful scales for evaluating the
effects of thermal stress on the human body. However; there
isno'precise physiological observation by which'comfort can .
be evaluated. Within the comfort zoue, or the sone of thermal
néytrality (Table 5); the body is able to maintain s balance
between’ heat production and ‘heat loss without significant
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Fig. 10.... Physiological Effects’ of Environment: ni Tig
Men Sitting qt Rest in Shorts {MR 46 Cal/{M7) {hr) 1=

charigés'in any-of the readily-measuiable indices which have
been‘tried:-Mean skin' temperature was at one time thought
to ‘offer“some’ promise, but this, t0o, has proven o be/an
imreliable index. - . :
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