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Solar energy utilization potential in Jodhpur and New Delhi
II. P. GARG and A. KRISHNAN

O"lItrol Arid Zone Re8Carch Imtitute, Jodhpur
(Reccived 13ltlarch 1973)

AB.';;'TRAC1'. AH'rn~o useful ~ula.r onoreies llya ihblo for utili ga,tion in respect of flat.plate collecto r kept at.
optimum t il t M in respect of .Jod hpur and Delhi were worked out for typical winter and 8UIDD16f months. Based
on these a verage ener gies, lronera.liSt-od design curves for water hflll,ting by flat·plate oollectora giving t he ratio
of usefu l energy collected byt he fla.t.plate collector to t ho he 1... removal flfficiency factor in terms of inlftt tem pera .
tureriNf.ovu" un') ientt~pent-ure h w e been peepaeed. ~ohdeMign OUf\"e8 based 00 . 90 pe.r .cent . so per ~t
and 10 pc: cent exeeedance val ues (If use ful enflrgulojl have also been presented In addition to thORe U Rlng

anrage values . With t hese tlosiJ;n C"UfW -S tbe (lat-pla"" collector areas req uired for various heating loads has
boon eetlme ted for Lh('HO stat ions.
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r, In troduction

In u developing country like India the ut ili
sat ion of solar energy which is a read ily ..ccessible
source of energy is ext remely important in view
of th e chronic shortage of conventional SOlll CC8

of power. In Ind ia, not much progress has been
made in tho direct utilisation of Kolar energy.
The object of th is pa!",r is to study in det..il t ho
sol..r rad i..tion that is available for ut ilisw ion in
var ious solar devices and to provide design data
for flat-plate collector in respect of J odhpur ,,,, 1
New Delhi which represent arid and semi-arid
regions of the country respectively.

I n India it has been reported by Desikan eJ. al.
(1959) that diffuse radiation forms a high p.r
centage ann thus the usc of flat-plate collector
which absorbs the direct as well as diffuse solar
raniation becomes more significant from the
point of view of maximum solar radi atio n for uti
lisa tion purposes.

The utilizability curves as g;,'eu by Lin ann
J ordan (1963, 196i ) for predicting the normal
average performance of the flat-plate collectors
have been used for drawing performance curves
for J odhpur and New Delhi based on normal
averago solar radiation values sn d also those
which are exceeded on 10 per cent, 50 per cent and
90 per cent occasions.

2. S.)lar radiation on borlzontal and Inclined surfaces

(a) Ormlparison of meall montMy total allli diffuse
radiation on horizontal $urJace Ol,er -Jodhpur
alld N010 D.lhi

The basic solnr radia~ion data, i.e., total and
di ffuse solar radiation on horizontal surface for
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J odhpur and New Delhi were taken from
1100 and Ganesan (1972). F ig. 1 shows
the monthly variat ion of normal average
daily total and diffuse solar radiation on
horizontal surface for J odhpur and New
Delhi. It is seen from the figure that the total
r..diat ion ovvr J odhpur is more than that of New
Delhi for nll the months. '!'he difference i8 the
least (21 c.,I/sq. em day) in May and highest
(70 caljsq. em day ) in July and the same when
nveraaed over all the month s works out to be
46 . cal/sq. em day . In spite of the same, the
mean monthly diffuse radiation over Jorlhpur
is either equal or less than that of New Delhi for
..II the months except August which is the mid
monsoon month. E specially, the Delhi diffuse
radiat ion value is higher by a. much as46 caljsq ,
em day during the hot weather per iod of March
10 J une. The suspension of comparatively large
Amounts of dust in the atmosphere over Jodhpur
appears to be a factor which has influence in the
above phenomenon especially in view of the
fact that the effect is absent in AngtIllt when the
dust generally clears out after good rain. This,
however, requires further investigation.

(b) Torm solar radiation 011 inclined SW'f~e

Solar radiation is generally measured on
horizontal surfaces, However, from the point
of view of uti lisation, a knowledge of solar radio
ation on the inclined surface is more important
since the flat plate collectors are generally kept
at opt imum til t so as to receive maximum solar
radiation during the desired season of use. H ence,
it ia necessary to convert the measured radiation
values on horizontal surface onto the t ilted sur
face so as to be used for predicting collector












