1o CHAPTER 7

Table 4 .. .. Evaluation of Index of Heat Stress

lnd"n“:i Physiological and Hygienk tmplications of 8-Hr *~
Stros Exposures o Various Hoot Siresses -

—20 | Mild cold strain. This condition frequently exists in
-10 areas where men recover from exposure to heat.

"o No thermal strain.

4101 Mitd tn modernte hmt nmm When 3 job lnvolves
higher intellect: , or alert-
ness, subtle to substantial decrements in perform-
R ance may be expected. In performance of hesvy
physical work, little decrement expected unless
ability of individuals to perfoﬂn such work under
00 thermal stress is marginal.

8y

40 | Severe heat strain, involving a tbreat to health unless
5, 50 men are physically fit. Break-in period required
80 for men not previously scclimatized. Some decre-
- ment in performanoc of phynml work is to be ex-

pected. Medi of onnel desirab)
by theso ditions are itable for t.hnse
with di 1 i

. with chronie dcrmatms Thm worhng cond:tlons
are also itahle for activi
mental effort.

Very severe heat strain. Only a small percentage of the
population may be expected to qualify for this work,
Personnel should be selected () by medical exami-
nation and (3) by trial on the job (after acclimati-
zation). Special measures are needed to assure
adequate water and salt intake. Amelioration of
working conditions by any feasible means is hxgh!y

;. + |- desirable, and may be. expected to decrenss the,

] bealth lu.urd while increasing efficiency on the job.

. i ﬂxght “indisposition’” which in mest jobs ‘wonld.
L . be insuffici to affect perf may render.

. workers unfit for this exposure. .

g

100} The maximum strain tolerated daily by fit, acclima-
tised young men.

'

Tbe zome of t.hermal neutrality differs with clothing and
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two test rooms maintained at elightly different condlhons,

They appraised conditions in the room just enlered as being

eoolu thesame,otwarmerthmmu:eo(hzrmm.'ﬂ:e
Is were made i diately after entering the space.. .

From the data thus developed, lines of thermo-equivalent
conditions, effective femperature lines, were determined,. and,
the original effective temperature charts were pmpa.red by
plotting these lines on the psychrometric chart. Separate
charts were prepared for still air (15 to 25 fpm) and for several
higher air velocities. This form of chart for still air was.in-
cluded in the Heating, Ventilating Air-Conditioning Guide
through 1960, and in the 1961 Gume. ANp Dara Boox
Charts for hlgher air velocities appeared-in THE GUIDE up to
1939. Fig. 7 is another form of effective temperature chart
which includes all three vannblm fcmpemt.ure, humxdxty and
air motion. -

Effective Tempemw.re is deﬁned as an uintrary md.ex
which combines into a smgle value the effects of temperature,
bumidity and air motion on the sensation of warmth or cald
felt by the human body. The numerical valiié of the index for.
any given combination of conditions is the’ ‘tempefature of
still, saturated air which would induce an identical feeling’ ut
warmth.

The ASHRAE Comfort Chart, with effective tempemtura
plotted on dry- and wet-bulb coordinates, has been widely
used. This chart, as revised in 1950, is reproduced in Fig. 12,
but with eﬁ‘echve temperature lmm shown dashed. The d.ls—

tribution curve in the upper part of this figure indicates that -

the maximuin percentage of people should be comfortable i in
summer at 71 ET. Similarly, the part.uxl dlst.nbuuon curve in
the lower part of the figure i
of people comfortable in winter at 68 ET.

As previously stated, effective hempemmre is an index of
the degree of warmih ex'penenued by the body."An effective

tage

ture line is, th line defining the various com-
binations of conditions whmh mll induce like sensations of
th. It does not ily follow that like sensations of

comfort will also be experienced along the entire length of an
effective temperature line. Some degree of discomfort is likely
to be experienced at very high or very low relative humidities,
regardless of the effective temperature.

Although the effective temperature scale has served as a
useful guxde to t.he mr-eondmomng engineer for many years,
there was ‘that the predicti of the
scale did not ent.u'ely agree with operating experience in the
field. To_ obtain additional information on the subject of hu-
man comfort, a series of tests® was recently conducted in the

season, and with activity and all' of the other facbors con*
trolling heat production. The sensation of warmth or cold

- depends upon a number of ‘environinental factors which

include the dry-bulb temperature and humidity of the air,
air motion, and the temperature of surrounding surfaces. Dry
dif at a relatively high temperature may: feel coolsr than
humid air at a lower temperature. Air motion makes any
moderate condition feel cooler. Radiation to cold or from hot
surfaces may bave a marked influence on thermal comfort. .
;. Since .no reliable objective measurement of comfort has
beenfound, comfort studies have had to be based on the sub-
jective tions of trained subj One series of studies™
was undertaken at the ASHRAE Laboratory a number, of
years ago to determiue the combined effect of dry-bulb tem-
pemture hu.uudxty and air motion. In these tests, subjects
d the ive warmth juced by many combina-
hun.son.hmet.hmefacwxsbypa.ssmgbackandforthbetween

tal test room at the ASHRAE Research Labora-
wry In these studies, subjects wore light indoor clothing and
were seated and at rest. Room surfaces were held at the same
tempemtureasﬂ;emomwmaﬂmsts and the air motion
in the space was 20 fpm or less. The thermal sensation votes
used in anxlyzmg the test data were those which were cast
1y three hour . The results of the
recent, stndy are shown by the four solid lizes in Fig. 12. These
fines show the conditions under which subjects cast votes of
3, 4, 5, or 6, indicating sensations-of slightly cool, comfortable,
alightly warm, and warm. It is shown in Relerence 41 that the
slope of these lines agrees well with the results of several other
laboratory studies.®~4+ It might be noted at this point that the
comfort line 4 shown in Fig. 12 differs slightly from the line
a8 shown in Reference 41. Tt has been replotted from the
original data shown in Fig. 5 of the reference, to bring it
into better agreement with the data and to make it more con-
sistent with lines 5 and 6.
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