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The luminous efficiency of direct solar radiation
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. AB:-~T~CT. Through the kno wledge of'lumlnous efficimC) ohular radiati on It b poAAi bJe to der ive t he nhlf1l
of llfumination from the known value. of IlOI"r..adiation . Thi8 ill important in view of the l'Careit,· of illumination
dAt~ and f!oafJy &v~i1a bility oC radiation data . ,In.th i, pap«>r .the Aut hor,Pf1'1l('T)t . the computct d ~1I 1t1l of luminnu"
e ffiOIf'nO)- Cor the d treet componeut of 8nlur rndJat ll,n over varu-dllolar alt tt ud ... endet moepherio turbidity CtJRditfunll.

Thi! will enal.lle the oUn~ pll tBti lln. of.thf'fl'~ t('rnally rt"ftf'Cwd da:yli~htin I)uildingll which ill conaldcreble in tropics.
The luminoue effio ieney or di tfu~ redl etfon ~'11J be dealt with in a later pap<'r.

where K is the luminous efficiency. The illumina­
tion for a particular place or region . for which
radiation data is available can thus be easily de­
tennined. In the absence of actual measured data,
International Commission on Illumination also
favours this method of determining illumination
data from radiation data for better appraisal of
illumination climates of diflerent regions (ICI
1968). In this paper the author presents the com­
puted values of luminous efficiency of direct com­
ponent of solar radiation for different solar alti­
tud es and turbidity conditions of the atmosphere .

Daylight reaching directly at a point in a building
comprises illumination from tbe point of sky visible
from the given point and the sunlight reflected

1. Introdaetlon

Illumination measurements generally do not
figure in t he routine observat ional programmes of
climatological elements by meteorological and
geological departments. But the data on illumina­
tion are extensively needed in the precise solutk n
of many practical problems, r.g., lighting design
of building fenestrations. The measurements of
solar radiation are carr ied out practically at all
the important meteorok gical stat ions. These
radiation data can be usefully employed for deriv­
ing thc required illumination data through the
knowledge of luminous efficiency of solar radiation
which is simply to be used as a mult iplicat ive factor
with the radiation amount, Thus the amount of
illumination E available for a given amount of
radiation I would be :

E=KI (1)

from the sunlit surfaces such as opposite buiMing
facades and other surfaces in front of a window,
In tropics the contribution of reflected sWllight
,,?ing considerable (Nara.qimlmn n al. 19;0, Hop­
kmson an') Petberbridge 1953), the prediction of
daylight in buildings requires information regard.
ing the incident sunlight on opposite buildings and
other refleeting surfaces. Therefore, the ,lata on
the luminous efficiency of direct solar r....Iintlon
will provide useful informacion about incident
sunlight on various reflecting surfaces which can
be subsequently utilized for the computation of
externally reflected illumination.

The data on luminous efficiency of diffuse
radiation which will enable the computa tion of
daylight from visible sky is also being investigated
and willfonn thesub ject matter of a separate paper.

2. TheeompulaUoD .r dlncllOlar ra4laUOD and U1umlnaltoD

For theoretical detennination of luminous effi­
cieney of direct solar radiation, the values of
direct illumination and direct radiation should be
first computed for identical condi tions. This
requires detailed understanding of interaction of
the direct solar beam with the atmospheric eons­
tituents. The direct solar beam, while traversing
through the terrestrial atmosphere, is depleted in
intensity due to scattering by the air molecules and
aerosols and absorption by ozone, water vapour.
carbon dioxide, oxygen and other less important
gaseous elements . In the ease of air molecules
whose radii are much smaller compared to the
wavelengths of solar spectrum, i.e., roughly
<0·1 A, the at tenuation of energy is caused in ac­
cordan ce With the Rayleigh scatte ring law. But
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