
451. 524.3 : 697 : 97

An estimate of Thermal Comfort at some stations in India
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ABSTRACT. The paperdeeeribeebrien, how the thermalaspect inftuencceoomfort. Sinee eomfort dopendano,
ooly on the templ'lraturealtho air. but ahto on the relativehumidity anda.irmo..reme-rt, no simple formula to obtain an
index involving all tho factors iJ ava ilable, In thiJ p1\por Thorn'. simple empirical formula fur.& Disoomfort Index
= O· 4(e.:I +,. )+ 15, where ltl iaair temperature and I_ it the wetbulbtemperaturc,isU!edand tho moanhourly
nluMofdiAoomfortinde:z. are eeleuletedfcedlfferent month e for the S station.'1. Sew Delhi. Calcutta. POOM. ),(adru
and Trivandrnm. Aooording to Tbom, people in thoU.s.A., feel diaoomIort. &5 the index ri8ed above 70 andeveryone is
unoomfortable by the time tho index reaobe. 79· When the index becomes 86 or higher, in \Va~hington met ropolitan
area, mlLA8 dismissal ofemployees arepermitted. The analY'8is of Indiandata ebowsthat in general , the prevailing D[
tor In dle is in the rango 76-80 or lees, exoept in the summer months. April·~by to September. when it exeeeda this
value. Poena hu th6largost numberof hourdaya with O[ ::::::I or < 75. In the range 0[=76·80, Poona &00 Tri·
vendrum heve the largest end almoet similar values, ri:.. S2'U &0,183&3 ho ur-deya respectively but . poselble total
of 8700 during the year. Df == 86·90 it expe rienced in tho premoneoon months only in Yew Delhi (368 boue-days),
Ca.loutta (183) and )[a.dras (239). It is generally obeeeved that the indices can beadopted Cor the teoploal Indian eon­
dition, a18O. They will. there fore, be of value to visitorsfromabroadand to the Indians. They will also beuseful to plan
air conditioning unitt Cor Indian use.

At low temperatures, the inte rnal generatio n
of heat is also accelerat ed by the release of secre­
tion from certain endocrine glands. However,
t hough both exercise and involuntary shivering
may moderate the effect of cold in man t hese
rnechanisrns are very tempora ry and for t be
ext reme climat ic exposure, arc of only emergency
value.

Scarcely a prospecti ve tourist from one lat itude
to anot her fail. to worry what the climate will he
like and whether he m il he comfortable during
the tOUT. A number of meteorological factors
influence t he liveab ility on the earth's surface,
but. among them all, t he t hermal aspect is tbe most
important . The human body works best when
its internal temperat ure is 98'F, and any marked
deviat ion from this temperature results in (lie­
comfort, and in ext reme cases even to death.
In an interesting drticl e, Brunt (19H) has dealt
at length on the effects of temperature and humidi­
ty in the environments on the human body.

Discreditable experiments were conducted
du ring World War II at Dachau by S. Roscher
(Hsrrinto n 19M), on the most effective met hods
of resuscitation for sea or laud exposure cases.
No less than 103 persons were used, few of whom

In the metabolic heat product ion, viz., t he appear to have survived the complete experimental
heat generated in tbe body by tbe process of oxida- programme. In one table seven death s are
tion of body t issues in the course of digestion specifically recorded. The a verage th ermal data
and by muscular effort, th e main component.' on these seven who died from tbe effects of tank
of control of heat retent ion and beat loss are immersion are given in Table I. F rom th ese and
th rough respirat ion, perip heral blood circulation other data, it is estimated that durin g the course
and secret ion by sweat glands. Because of this, of an hour , death resulted after a reduct ion of 23"
the environmental conditions in excess of certain to 25" F in average body temperature .
valu es will cause t he sk in temperature and later If t he environment becomes wanner, t he
th e core temperatu re to rise or fall beyond tbe met hod of heat regulation is different. The capi-
comfort level and somet imes exceed the safetv Ilar ies rapidly dilate to let more blood reacb the
limit . The metabolic beat generated in t he body skin from wbieh conduct ion, convection and
is conducted to the skin hy the blood circulation, radiation can pass more heat more ra pidly to
and is dissipated by radiation, evaporation of the surroundings. Witb furtber increase in wannth
perspirat ion Or convective air motion . When tbc to temperatures between 80' and 90'F, the sweat
environment is cold the blood vessel ncar the glands suddenly begin to seereto; the eva poration
surface contract and lie deeper in th e skin which of the sweat t akes up latent heat and augments
has the effect of reducing the heat loss to th e air the. cooling power. When air temperature is
hy conduction and convection. Wben one shivers higher than body temperature, th e body tempera-
in th e cold, it is an at tempt to increase heat pro- ture continues to rise, due to loss of heat by
dnction in the body by muscular movement. evaporation being insufficient, and the pulse
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