“thermal neutra.lity_diﬁex_’s 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. ’
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- ‘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

" Sensations ‘of warmth or cold depend not only on the temperature of
the urrounding 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 .ii.

certain conditions affecting the comfort reaction of the individual.
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DRY-BULB TEMPERATURE DEG FAHR

F16. 7. EvaroraTivE HEAT AND MOISTURE Loss FRoM THE HuMaN Bopy IN RELA
1ioN T0 DRY-BuLB TEMPERATURE FOR StiLL A1rR CONDITIONS® M :

s 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. ¥or this reason, it is called the effective |
temperalure scale or index, and it denotes sensory heat level. :

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

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 %‘?

ki)

' Winslov(g;, Herrington
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air which induces a like sensation of warm
dition has an effective temperature of
tion of warmth like that experienced in sl
with moisture. The effective temperature
but is determined from dry-
observations by reference to

- 8,9, and 10) or tables.

Fig. 8 gives the effective tem
wet-bulb temperatures for still

th or cold. Thus, any air con-
60 deg when it inducesy.a. senzg-
owly moving air at 60 F saturated
ndez cannot be measured directly
and wet-bulb temperatures and air motion
an Effective Temperature Chart (see Figs.

pe{‘é,ture for #ny combination of dry-
air (15 to 25 fpm) conditions.dr(%h::'lt(:

similar to Fig. 8 for air velocities of 100 and 300 fpm have been presented -

in earlier editions of THE GUIDE, eg. 1939, - Fig. 9 is another form of

effective temperature chart embodyi hree i
wet-bulb temperatures, and air 35?3%):‘11 thres yanables: dry-bulb and

TaBLE 4. - v -
ComparisoN or Comrorr Rances Wite Zong or THERMAL Nevreaury

Errecrive O
Irvzsrosrons TEMPERATURE vam
OrrIMUM "
Line Ranoe Range
Comfort Zone
Houghten a
5 nd Yaglou.| 66 63-71 |..... R Winter non-basal; at rest, nor-
. . . mally clothed. Men and
Yaglou and Drinker...| 71 66-75 Summer non-basal
) nker...| 71 | 66-75 |......... er non-basal; at rest a.
Yaglou:.. o 2.5 66-82 - normally clothed. Men. nd
5 S P Entire year; non-basal; at rest
. Keetonet al..... . .. 75 74-76 and stripped to waist.  Men.
......... Entire year;basal,nude.Steady
state (9 hr exposure). Men
and women.

Zone of Thermal Neutrality

DuBois ar |
uBois and Hardy.. 75 73.2-76.9]......... Basal; nude; men
; .

71.8 [64.8-76.0|......... Basal; clothed; men.

.......................... 84.0-87.8 Non-basal; at rest; nude;
................. 74 —84 Non-basal;at rest ;élothed, ;ﬁ:xl:

and Gagge

As stated previously,

warmth ovporieaen 1 effective temperature is an index of the degree of

o : ¢ the body. An effective temperature line i -
ind\icg dll;esgeﬁnépg the various combinations of ggnditions \?vllj’clghgﬁl
sensations of r::?)?nlf(:)nri gﬂ‘ivae;lns]:)ﬂte g:ptiops ngg §C$8My e onat, ke
an \ will rienc on i
o ngzgiggg t:mperatpre line. Some degree of disc%n?t%grt? Xglﬁki?;g:g l())é
offoctio ’tema ve{y high or very low relative humidities, regardless of the
Lot e £t b oo bocn found that the Sptimum fective
e, , » and 18 lower in winter than in summer.
itionss ngl?xiz 1;1_1; thedA‘.S.H..A.E. Research Laboratory in very hot con-
the eferin L Jects doing light work, were in very close agreement with
mental cve ! mperature chart. Other work? under similar environ-
packs: Lon tons, but with subjects walking 8 mph and carrying 20 1b -
; Indicated that the effective temperature lines should bg more

- s
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