122 CHAPTER 6

EFFECTIVE TEMPERATURE INDEX AND COMFORT ZONES

Thevrie”is‘ ‘-n(') precise physiologfé observation by which cdmfort_'{ can be-
evaluated. i

thermal neutrality differs with clothing, season, activity, and all the other 3
fgctors 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 Athe'temperature 'oif :

- the surrounding air as registered
upon the temperature indicated
movement, and upon radiation effects. Dry air at a relatively high tem-
perature may feel cooler than air of lower
content. Air motion makes-any moderate condition feel cooler.
tion to cold or from warm surfaces is
certain conditions affecting the comfort reaction of the individual.

by a-dry-bulb thermometer, but also

Radia-

EI.IOO £
. = 7.000
& 1000 1"y
Z 1 o
) @
o 90 6000 =
< L, Z
vz 80O /] A= 5
L] .
< =
Sz . A s g
=W y VAW, 8= =z
<O 7 E7 =
gg 600 4 8 7 =14,000 &
w 7 /i s
A A4 A
gz 500 % 7 , g
X4 /| P2 =73.000 &
ge 400 4 Y. ] Q
7 E
<5 a0 4 / 2,000 &
<1 / L Ve 3
ﬁ: 200 V1 A A -~ E
(] v P4 [ d 2]
a ==ty r Looo 2
5 10T . 2
©
& ol LT
- 3 4 S0 6 70 8 90 100

DRY-BULB TEMPERATURE DEG FAHR
F1g. 7. EvaroraTive HeaT anp MoisTuRe Loss rrom THE HumaN Bopy 1y RELA-
TION T0 DRY-BULE TEMPERATURE FOR STILL AIR CONDITIONS® M4
® See footnote 8, 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
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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by a wet-bulb. thermometer, upon air -
temperature with a high moisture °

another important factor under

Mean skin temperature offers' some promise. The zone of 3L
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Yike sensation of warmth or cold. Thus, any air con-

iti ive temperature of 60 deg when it induces a sensa-
dition hes a?h?itflf: :;llr:t expel:)rienced in slowly moving air at 60 F sadtigm:fd-
tiom o The effectivé temperature index cannot be measured directly,
Mth'm(élstt;’urrgined from dry- and wet-bulb temperatures and air mciit‘:_lor_x
gg:e;iat‘iaofls by reference to an Effective Temperature Chart (see Figs.

10) or tables. - . . -
> %igangl giv)es the effective temperature for ggyf co%xbéﬁii(:iliczlilogi dr%hand
3 . ir (15 to m ( . arts
wet-bulb temperatures folrogit:iltlasa;; 3(00 and 500 If)pm have been presented

similar 0 B B o it G Fig. 9 is another form of
i he earlier editions of THE GUIDE. g ! : °
L%:&Iﬁ (‘:felflpirature chart embodying all thrge variables: 'dry bulb and A

wet-bulb tempeératures, and air velocity.

air which induces 2

' NEUTRALITY
TasLe 4. CoMpaRisoN oF CoMFORT RanGEs WiTH ZoNE or THERMAL ; :

EFFECTIVE OPERATIVE
TEMPERATURE Teup Rananxs
INVESTIGATORS
- ‘ OPTIMUM | B ,ygr RANGE
Ling
Comjort Zone
.| Winter non-basal; at rest, nor-
Houghten and Yaglou. 66 63-71 |........ ;ga(lelry 0. basals 2 e » mor,
Tmer 1 basal; at rest and
i r non-basal;
Yaglou and Drinker...| 71 66—75 ......... Su;g:rn;auy 1 basa g IIVIGI‘;. -
. i ear; non-basal; a
Yoglou 25 8682 oo El;z;aes{ripped to waist.. Men.
75 74-76 |......... Entire year;basal,nude.Steady
Hecton et ol ’ state (9 hr exposure). Men
and women.
Zone of Thermal Neutrality
i : _.| Basal; nude; men:
Dubols and Hardy. .. ;i’ 8 g&;gg RSO Basal; cloth:ad; men.
Winslow, Herrington Non-basal; at rest; nude; men. .
2nd Gagge.......o| - \?io——giﬂ Ngn-basal ;at rest;clothed;men.

. . : indes degree of
viously, effective temperature is an index of the d )
w:ﬁ'xsniflagi%egir:nced b};’ the body. An effective tempers:it_;l.re line ;ﬁ;ﬁhﬁl
fore & e g The varows combnatons of sondions, Wi 1)
i i ions of warmth. h . i
iﬁ::&é;kse of r::soax;fort will also be experienced along the eqtui?k}:ingtg l?é
an effective temperature line. Some degree of dlgcp{nfort 18 (lilesg of the
experienced at very high or very low relative humidities, rggar S ontive
effective temperature. It has also been found that the Ollﬁm uﬁll summer.
temperature varies with the season, and is lower in winter than hot con-
Tests" made at the A.S.H.V.E. Research Laborat;o;’y I vri:aymegt with
ditions, with subjects doing light work, were in oy gose =‘3'gilzz.1' environ-
the effective temperature chart. Other work Vllfil er slm ing 20 1b
mental conditions, but with subjects walking 3 m‘ih; N h(c:)alilr](.iy be more,
packs, indicated that the effective temperature lnes s




