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ABSTRACT. Some empirical formulae have been at tempted in the past to compute mean daily global
so lar radiatio n from sunshine or cloud data. The Instruments measuring solar radial ion, depending o n the
method used measure either direct or dilfusc radiation . II is possible to correlate the sunshine hours measured
and the direct solar radiation received. An empirical formula has been attempted and tested using one year
(1971) data for Delhi. The correlation is found to be high except in the month of April.

1. Introduction

Since the network of radiat ion stat ions with accur ate
measuring instruments in most countries is sparsely
distributed, man y authors have, in the past, att empted
to derive the mean daily globa l solar radiation from
sunshine or cloud data by using empirical relat ion.
The An gstr om formul ae (1924) :

Q = Q. (al + bl II/N )
or Q = QA (a + b n/N ) (I)

have been used by various au thors, where QA is the
daily total of extrat errestrial solar radiation on a hori ­
zon tal surface a nd Qo is the daily to ta l of global solar
radiati on on a cloudless day, ai , b' , a and b are regress­
ian constants, /I is the ac tua l hou rs of sunshi ne a nd N
is the durat ion of the day or the maximum possible
hours of sunshine.

Mani et al. ( \961) worked out global radiat ion by
using :

Q = Qo [I -(I -K,) Ir] (2)

where Ir is the mean cloud amo unt in tenths an d K,
a coefficient indicating the effect of clouds on radi ati on.
Jeevan andam (1911) has deduced another formull,
taki ng the humidit y factor also into con sideration .

Berliand (1961) has given a relati on :

Q, = Qo [I - II ( - bc') ]
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(3)

where, Qo is the tot al inco ming solar radiati on under
cloudl~ss conditio n, a and b are empirical coefficients
and c IS the cloud cover in decimals.

It can be seen from the above formulae that the se
ca n be applied for cloudy weat her condit ions as well
as clear s~y dap . The main aim of th is pa per is to study
the relationship bet ween the brigh t sunshine valu es
(ho urs) and the global a nd direct sola r radia tion.

2. Relationship between radiation param eter and sunshine hours

. In the case of devices using focussed sola r bea ms,
It IS the direct solar radiat ion that is to b. ta ken into
account whereas the global solar radia tion on a hori ­
zonta l surface is impo rta nt in the ease of flat plate
eollecto rs.

The sunshine hours are recorded on the sunshine
canis . held norma l to th~ incident light by the solid
spherical glass sphere actmg as a lens. In view of the
above, it is possibl e to correlate the actua l bright sun­
shine hours with the direct solar rad iation received on
the surface held normal to the incident radiation . It is
also clear that on cloud y days or more accura tely,
when the re IS a cloud i n front of the sun the direct
rad iat ion becomes less or even zero , depend ing upon
the nat ure and thickness of the cloud hence it would
be appropriate to use the vertical c;mpon ent of the
global solar radiation instead of direct solar radiation.
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