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EFFECTIVE TEMPERATURE INDEX AND COMFORT ZONES - :

There is no precise physiologic observation by which comfort can-

evaluated. Mean skin temperature offers some promise. The zone of:
thermal neutrality differs with clothing, season, activity, and all the other’
factors controlling heat production (Table 4). The comfort zone is very

similar to the zone of thermal neutrality.

Sensations of warmth or cold depend not only on the temperature of 5=
the surrounding air as registered by a dry-bulb thermometer, but also &
upon the temperature indicated by a wet-bulb thermometer, upon air -
movement, and upon radiation effects. Dry air at a relatively high tem- 5 .
perature may feel cooler than air of lower temperature with a high moisture
content. Air motion makes any moderate condition feel cooler. Radia- 32
tion to cold or from warm surfaces js another important factor under

certain conditions affecting the comfort reaction of the individual.
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F1a. 7. EvaroraTive HEAT AND MoisTure Loss FroM THE HuMAN Bopy 1n REpa-
TION T0 DRY-BULB TEMPERATURE FOR STILL AIR CONDITIONS® 1¢ .

® See footnote a, Fig, 5.

Combinations of temperature, humidity, and air movement which in-
duce the same feeling of warmth are called thermo-equivalent condi-
‘tions. A series of studies® at the A.S.H.A.E. Research Laboratory estab-
lished the equivalent conditions for practical use. This scale of thermo-
equivalent conditions not only indicates the sensation of warmth, but
also to a considerable degree determines the physiological effects on the
body induced by heat or cold. For this reason, it is called the ¢ffective
lemperature scale or index, and it denotes sensory heat level.

Effective temperature is an empirically determined index of the degree
of warmth perceived on exposure to different combinations of temperature,
humidity, and air movement. It was determined by trained subjects who
compared the relative warmth of various air conditions in two adjoining
conditioned rooms by passing back and forth from one room to the other.

The numerical value of the index for any given air conditions is fixed by
the temperature of slowly moving (15 to 25 fpm air movement) saturated
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h b i . Thus .any air con-
i ich i a like sensation of warmth or cold. Thus, ar -
al'r'Whlglzislna(ilu((:eeffsec’tive temperature of 60 deg when it m%l(x)c%s a.t jf;f:d
d_1t10nf warmth like that experienced in slowly moving air at dsz:.i ural
tl?trix(;noisture The effective temperalure 'mlzti)e:c cannot:)e mealsllclireair in oti 3;;
b i - temperatures a

i from dry- and wet-bu p ]

gg:e;izi?gengm é;egef;rencer{o an Effective Temperature Chart (see Figs.

d 10) or tables. _ o ]
> g"' an8 giv)es the effective temperature for any combma.télj(;p of dré h:?t(;
wét-lig){xlb temperatures for still aifr 1%165 t(:i %500%1)112 lf:\lrle b::;;sbresented
imi ig. 8 for air velocities o an ] !
?rllm elia.s;lilgr) gilgitions of Tae GUIDE, eg. 1939. Fig. 9 1ts)1an.o(tihe1:b{lolx{)ma r?é
effective temperature chart embodying all three variables: dry
wet-bulb temperatures, and air velocity. .
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TasLe 4. ComparisoN oF CoMFORT RANGES WitE ZoNE oF THERMAL NEUT

Evr OPERATIVE
TE)IP:ETTVUBBE TEMP Reuanxs
Inv ATORS
l 0‘;_";::“ RaNGE RANGE
Comfort Zone

Winter non-basal; at rest, nor-
Houghten and Yaglou.| 66 6371 |......... in o *Men” and
ymmer 1 basal; at rest and

i ..| Summer non-basal;

Yaglou and Drinker...| 71 66-75 1....... S T O b Lj at rest
2.5 66-82 |......... Entire year; non-basal; at rest
Yaglon. 2 o and stripped to waist. Maedn..
75 7476 {......... Entire year;basal,nude.SteM y
. Moetonet gl state (9 hr exposure). en
’ and women.

Zone of Thermal Neutrality

. R Basal; nude; men.
DuBois and Hardy.... ;? 8 g&‘?gg ORI Basal; clothéd; men:

Winslow, Herrington N _basal: at rest; nude; men.
a0d Gagge.....ooorl-enn e 57510:218 Ilggﬁ-b&sal;at rest;élothf%d;men.

i i i i he degree of

ly, effective temperature 13 an index of the d
waﬁ'&;iﬁﬁeﬁfﬁg b))" the body. An effective temperature line lxlsi,dtlh%;el-l
fore, a line defining the various combinations of con@tlglll? wthat vl
induce like sensations of warmth. It does not necessarily ot'owl TR
sensations of comfort will also be experienced alpng Ifllfle rsnislrl?k e?y th o
an effective temperature line. Some degree of discomfo Hkely 0 he
experienced at very high or very low relative humidities, rega: ol
efiective temperature. It has also been _found tl}nt t:he opmu;g e e
temperature varies with the season, and is lower in winter ‘t : summh omor.
Tests* made at the A.S.H.A.E. Research Laboratory in very egt con
dliltions, with subjects doing ligalit woalt{ﬁ;er;olkaergn (c:ilgrses?gl"eemenviron-

the effective temperature chart. 7 imilar
menta.lecgnditions? but with subjects walking 3 mph andhca:.ﬂnéyuég i(l)oi'};

packs, indicated that the effective temperature lines sho



