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AB ST RACT. Actual measurements of daylight illuminatio n - the radiant energy in the visible
part of electrom agnet ic spec trum caus ing the sensatio n o f s ight arc not being made in the network of
radia tio n statio ns in India. Following the method discussed by Drummo nd and Angst rom , daylight
illu minations have been derived from the globa l radiation measurements made at Pune during 1974 in
the spectra l ranges 300-400 om and 710 -27000111 and the dutn presented. The important factor, luminous
efficiency has also been worked out for Pune. The results are discussed.
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I. Introduction

Radiation in the visible region of the electro magnetic
spectrum is often evaluated with respect to the illumi
nation it produces. Illumination is defined as the
luminous tlux falling on a unit surface and expressed
in lux. Though radiation measurements are being made
at a number of places on a regular basis, the sume
cannot be said 10 be true of daylight illumination .
Information on daylight illumination is of great ir.·eresl
to architects. illumination engineers and agricultu ral
scientists,

1. Computalion of du)Ughl illumination

Daylight illumin ation is not directly measured at
any of the radiation stations in India. In the absence
of the direct measurements. computat ion of dayligh t
illumination, from solar radiation measurements, is
desirable. But this computu'icn will depend upon such
factors as latitude, dUSI and water vapour concen tra
tions of the lower atmosphere and the optical air
mass in the relative path length of the solar beam
through the atmospheric column .

Th omas et 01. ( 1972) have studied the variations
in the direct fluxes illuminati on field derived from the
spectral measuremenls of direct solar radiation. But
the-se vnJues correspond ro the energy at normal inci
dence only and at specified timings only. Drummond

and Angs: ri;m ( 1971) have derived a relationship
between the global solar radiation in the enti re sola r
rad iat ion spectrum and in that part of spectrum tran s
mined by a stand ard RG8 filter (t ransmission range:
710-27UO nm) and daylight illumination given by :

L ~ 150F (1 + 0. 102 m)

where, L is the daylight illumina tion in kilolux (klx)
due to global radiation flux F at" < 710 nm expressed
in cal cm-! min"" and m is the absolute optical airmass.
When F is expressed in S.1. units of energy (W/m').
the equ ation becomes L=0 .2151 F (1+0 .102 m).
The aut hors found that the derived values gave an
average error of only I per cent.

Global solar radiation measurements were made at
Central Radiation Laboratory. Pune dur'ng 1974
both in the entire solar radiat ion range (300·400 nm)
and in the RG8 part of the spectrum ( 710-2700 nm )
by using two different pyranometers exposed side by
side. The pyranomcters and the RG8 hemispherical
dome were periodica lly calib rated with reference to
the standards malntalned at the laboratory. Th e qua n.
tity of daylight illumination expressed in kilolux
hour (klx-h) has been WOrked out on the basis of
the above expression for L . A comparison with the
Weston illuminorncter (useful for low intensitles )
showed that the computed values were within 5 per
cent from the measured values for reasonably good
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