HEATING VENTILATING AIR CONDITIONING GUIDE 1944

velocities (particularly localized drafts) should be avoided since dif-
ferential cooling of one area of the body may produce surprisingly un-
pleasant reactions in quite different parts of the body. In a recent
experiment? it was shown that the application of an ice pack to an area
of 60 sq cm on the back of the neck for 15 min caused a drop of 17 F in
the skin temperature of the fingers and that this low temperature of the
fingers persisted for one hour after the ice pack was removed.

ADAPTATION TO HOT CONDITIONS

It will be observed from Fig. 1 that a zone ranging from about 70 to
80 F, at 45 per cent relative humidity (or from 66 to 74 deg ET) the body

. is adequately able to maintain equilibrium through control of radiation

and convection losses combined, and evaporative loss. This corresponds-
to the zone over which the largest percentage of persons find optimum
comfort. For higher temperatures, up to an upper limit in the neighbor-

TasLE 2. PryvsioLocicAL REsronses To HEAT oF MEN AT REST AND AT WORK2
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60 —— —— R R 225,000 0.0 6 0.5
-70 —— 0.0 0 0.2 | 225,000 0.1 7 0.6
- 80 96.1 0.0 0 0.3° 209,000 0.3 11 . 0.8
- 85 96.6 0.1 1 0.4 190,000 0.6 17 1.1
90 97.0 0.3 4 0.5 153,000 1.2 31 , 1.5
95 97.6 0.9 15 0.9 102,000 2.3 - 61 2.0
100 99.6 2.2 40 1.7 67,000 4.0b 103b 2.7b
105 104.7 4.0 83 2.7 49,000 6.0> 158b 3.5
110 JOS— 5.9 137b 4.0b 37,_(?00 8.5b 237b 4:.4b

aData by A.S.H.V.E. Research Laboratory.
bComputed value from exposures lasting less than one hour.

-hood of 100 F, at 45 per cent relative humidity (or approximately 87 deg

ET) control is had through availability of perspiration on the body surface
for evaporation. While a fair degree of temperature equilibrium is main-
tained over this range it is nevertheless had with considerable discomfort.

" . Studies at the John B. Pierce Laboratory of Hygiene® have indicated

the relation between discomfort and the degree of wetting of the body
surface by perspiration for lightly clothed subjects in a semi-reclining
position, and the investigators there have designated this as the zone of
evaporative regulation. Work of the ASH.V.E. Research Laboratory®

The Relative Influence of Radiation and Convection Upon the Temperature Regulation of the Clothed
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CHAPTER 2. PHYSIOLOGICAL PRINCIPLES

over the past gwo_decades has made available data on the relation between -
sensible perspiration and the atmospheric environment for normal persons
at rest and at work. )

For colder conditions below 70.F, with 45 per cent relative humidity -
(or about 66 deg ET) thermal equilibrium is maintained, first, by the
amount of clothing worn; second, and tq a smaller extent, by limiting
availability of heat at the surface by decreasing peripheral blood circu-
lation, which results in a drop in skin temperature; and third, by an
increase in the metabolic rate. Here again, while thermal equilibrium is
fairly well maintained, any drop in the skin temperature is accompanijed
by a certain degree of discomfort.

Studies at the A.S.H.V.E. Research Laboratory® and elsewhere? during .
the past two decades have made available a mass of information dealing
with the physiological effects of hot atmospheres on workers and means
to alleviate the distress and hazards associated therewith. This interest -
has been termed air conditioning in industry, or the effects of hot atmospheres
in industrial hygiene, and is a growing factor in air conditioning applica-
tions. Table 2 gives some of the physiological responses of men at rest

~ and at work, to hot environments. Recent physiological studies? indicate

that frequent and continued exposure of workers to hot environments
results in not only violent but subtle physiological derangement, affecting
the leucocyte count of the blood and other factors dealing with man's
mechanism of defense against infection. '

Another of the deleterious effects of high temperatures is that the blood
is diverted from the internal organs to the surface capillaries, in order to
serve in the process of cooling. This affects the stomach, heart, lungs and
other vital organs, and it is suggested that the feeling of lassitude and
discomfort experienced is due in part to the anaemic condition of the
brain. The stomach loses some of its power to act upon the food, owing to '
a diminished secretion of gastric juice, and there is a corresponding loss
in the antiseptic and antifermentive action which favors the growth of
bacteria in the intestinal tract®. These are considered to be the potent
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