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Effect of radiation on human comfort
N. :JI. PHlLIP' and S. J~; ~;VAKAm>_\ H EDDY

.lIelcorologirol OJ!i''<! , Pomn

(Receiuyl 12.lIag 19i 2)

An..ffRACl'. An attempt hl\:'I been mild" tn st u...y t he intlucncc of radiat ion on hom \ 11 o omf.. rt in Iod in.
It is known tha t the major wo!lf.hfJr eleme nts which contro l human comfort a re temperature l' ( ai r, robrtivo
humidity end efr movement, I n Ii hnl <td Sf>n~. temperature and humidity a rf'l related to rad iat ion intenxity,
Discomfort indices (or va rious cities in India have beou workl..d out usirq!;~ new funnula aN '" function of r udia t lon
inten sity . The l"N'tult:.; obtained by tbi:i metbod an> (ollnll t~J boin good agt'flfllllAllt with those nlJt;'\im'41 by other
workers except for monsoon mouths, when.' t1w,Y deviate mu ch from IhA re:l lit.r 11111' to ti ll' inherent tlofcct th t'l'it!
methods :oI ll fTf!f.

Using tho discomfort index CUfm ula.811"lo,"('stoc.lr'd iscomfort ililliccs' Ulll p S are propured employing uniform
(L~ta of 70 ~tations widely distributed throughout In( ia, for t he d itTlJrcnt months, seaso ns and th e eunua l,
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1. In troduct ion

Ciimute plays an import ant role in (Ivery
sphere of lunnun activity. The tourist ill inte­
rested in th e degree of comfort ho expects to
experience at various resorts over t l H~ St~LSOn8,

Th e human body react s to various ranges of
temperature and humidity ami disease» like
plague, broncuial asthma, filia rin, t uberculosis
etc show vnriutions in incidence associntcd with
tho variations of weather clements, The essence
of human comfort (or d iscomfort ) cau 1>0 und er­
stood fully only b)" the reaction of the huma n
body and in terms of sensat ion, This has led
Lee (19&:1) to put forward a st rain formulation
for tho study of human comfort. From the point
of view of meteorological elements (ASH HAE
1967) have presented a nomogram a. funct ions
of t hermal discomfort index for (or efl't'Ctivc
t emperat ure) dry and wet 1ml11 temperatures
and wind speed. As Thonr (1959) and U. S.
Weather Bureau ( 1959) suggested empirical
formulae which are derived from the nomogram
by cor rela tive study under th... assumption of
low wind speed, 0 11 this essumption the...se two
formulae are not giving satisfactory results in
monsoon months (" ide infra) . Hendrick (19&9)
has added the effects of wind lind total solar
radiation to prcd uco a more complete comfort
index. M Hendrick himself notes , however,
in reality th ere can be no precise numerical
measure of a..'i subjective a concept a.... comfort.
But his method is too complicated oom pared
to tho above two methods. ) [alhot rll (196i)
defi ned tho environmental comfort scale in
warm and humid ntmoophcrc hased. on chamber
expcrimcnu,.
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In the present study the authors have 1I:lId.
an attempt to give a new method of est iruut.ion
of discomfort index ll:-il;g rndintion intens ity
(i. e.• bot h tota l solar and net radiution] , all
important factor having major influence over
human comfort . ] t is known t bat net radiation
intensity (R..... ) is a fair ly good indicator of 'nigllt'
climate and tho tota l solar !a,liation (/I,) II l1d
J1Ct radiation ( R~\,) int ensities together ropresont
t he 'tL1Y' climate over u. region. Using t his for­
mula 'discomfort indices' map!) are prepared
HRing 70 stations data over ind ia for 12 months .
3 seasons and the annual.

2. Data and Anal)'sls

In the present study mean daily mete'Orological
oat" for the period 1959-68 were considered for
70 station..s evenly distributed over tho countrv
for each of 12 calendar mouths, throe seaSOI;S
and annua l. Table 1 ~iYe~ tho sta tions with
their location. As only a Iew station, are re­
cording radiation elements R, and Rs are ~f.ti.

mated using the formulae cf Heddy (l9i l)
and He-ddy and Rao ( 1973 ) which will
give satisfactory estimates in the absence of
obsorv..l data.

It is seen that 'day' and 'night' climates mainly
depend upon total solur radiation and 110 t rndia­
t ion intensit ies (II , and liN) and net radiat ion
intensity (liN) respectively. These two are the
main factors which co uld he taken as indicators
of tho heat and moisture content at earth's sur­
face in an)" season . The net radiation iuten.ity
tlepends upon moistlll e content of the sur face
llOiI, t"'"perature of tlle a ir, humidity allli to
















