CHAPTER 6 ‘1954 Guide

. EFFECTIVE TEMPERATURE INDEX AND COMFORT ZONES

There is no precise physiologic observation by which comfort can be.
evaluated. Mean skin temperature offers some promise. The zone of -
thermal neutrality differs with clothing, season; aetivity, and all the other
factors controlling hieat production (Table 4). The comfort zore is very
similar to the zone of thermal neutrality.

_- - Sensations of warmth or cold depend not only on the temperature of
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-
perature may feel cooler than air of lower temperature with a high moisture -
content. Air motion makes any moderate condition feel cooler. Radia-
tion to cold or from warm surfaces is another important factor under
certain conditions affecting the comfort reaction of the individual.
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F1g. 7. EvaporaTivE HEAT AND MoISTURE Loss FROM THE Human Bopy 1IN RELA-
: rioN T0 DRY-BULB TEMPERATURE FOR STILL AIR ConpITIONS® 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.V.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 effective

temperature 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,.
It was determined by trained subjects who. 3
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

humidity, and air movement.
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. Tests made at the A.S.H.V.E. R
- the effective temperature chart.

backs, indicated that the effectiv
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air which induces a like sensatior; of w
ir ) armth or cold. T i
1(;iixtxonf has an effective temperature of 60 deg when it }il:gﬁggsy;l sensa.
w?tllll cI)n v;satrmth hke that experienced in slowly moving air at 60 F satlff nts:(i
with ge u:xre._ ’gh;: effective temperature index cannot be measured dire:ti ‘
observations byerefél?erﬁcgrf},’(; :EdEvﬁv'et-tbulb o peratures and air ,moti,g;;
ghorvations by reference. ective Temperature Chart (see Figs.
Fig. 8 gives the effective tem o ' : -
A ; mperature for any ¢ombinati
vyet_—bul? tlggnperaturgs for still air (15 to 2.‘:';yfp?nu)l (lzgfl‘fili(z?or?: dr(};ila.nd
imnmllall'_ o Fig. 8 for air velocities of 100 and 300 fpm have been I ol
earlier editions of THE GuUIDE, eg. 1939. Fig. 9 is anotherpzzsrigp%(} '

effective temperature chart embodyi 1
wet-bulb tempgratures, and air veI)(r)ch;tgy?“ three vanable_as: dry-bulb and

TaBLE 4 :
- CoMPaRISON OF CoMrORT RaNGES WiTn ZoNE or THERMAL NEUTRALITY
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InvesTIGATORS Teur

OpriMun Rrusnes
Line

RanNge .| Range

Comfort Zone

Houghten and Y
aglou. . 63-71 Winter non-basal; at rest, nor-

mally clothed. Men and
women.

Summer non-basal; at rest and
normally clothed. Men.

Entire year; non-basal; at rest
and stripped to waist. Men:

Entire year;basal,nude.Steady
state (9 hr exposure). Men
and women. -

Yaglou and Drinker'...

Zone of Thermal Neutrality

DuBois and Hardy....| 75 |73.2-76.9

71.8 [64.8-76.0 Basal; nude; men:

Winslow. Herri Basal; clothed;
inslow errington ; clothed; men.

84.0-87.8/ Non-basal; at rest; n !
; nude; .
74 -84 | Non-basal ;at rest;clothed ;gzﬁ.

As . .
warmfgagige ?iﬁ]vclggilsll)y, effective temperature is an index of the degree of
fore. . faberienc yhthe body. An effective temperature line is, there-
indeoe T sensatling t fe various combinations of conditions which will
sensations comfoni of lwz_xrmt,h. It does not necessarily follow that like
an effoctive e ort will also be experienced along the entire length of
experigmany 12 vpera.h}xre line. Some degree of discomfort is likely to be
oftontin ot :trgre 1ghI t?;) ::zszovg relaitivedhulxlnidities', regardless of the
. : . een foun i i
Mperature varies with the season, and is lowert i: tthl?lzegI:,t}‘::;luﬁ :f;;;fllevre

esearch Laboratory in very hot con-
rk, were in very close agreement with
Other work? under similar environ-
ts walking 3 mph and carrying 20 Ib
e temperature lines should be more

1tions, with subjects doing light, wo

mental conditions, but with subjec




