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The use of the Bellani Spherical Pyranometer for the
measurement of total solar radiation
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1. Introduction

The measurement of the tota l short-wave
radiation falling from the sun, the sky and
the surroundings on freely exposed objects,
such as a plant , is of special interest in
biology, bioclimatology and agricultural
meteorology since radiation plays an im­
portant part in controlling the growth
features and physiological processes in
plants like photosynthesis, photoperiod­
ism etc. There ure several instruments
for the measurement of solar radiation.
However, for nee at agricultural farms,
the important prerequisites of an instru­
ment are simplicity of operat ion and main­
tenance, low cost and acceptable accnracy.

The commonly used instruments for the
measurement of solar radiat ion at radiation
sta tions are the Angstrom pyrheliometer
for the measurement of instantaneous
values and the Moll-Gorczynski solarimeter,
the Eppley pyrbeliometer, Robitzseh bime­
tallic actinograph and t he Bellani spherical
pyranometer for the measurement of in­
tegrated values of radiation. Of these, the
cheapest instrum ent and the simplest from
the point of operation and maintenance is
the Bellani spherical pyranometer. It
was, therefore, decided to see how far the
measurements of radiation made with this
instrument are comparable with those ob­
tained with a standard instrument like the
Moll-Gorczynski solarimeter and also to

check up the belief that for tropical regioU8
the ratio of the indicat ions of a spherical
pyranometcr with those of a horizontal
surface pyranometer may be nearly constant .

2. Brief descrlption of the instrument

The Bellani spherical pyranometer con­
sists of a glass sphere filled with alcohol
which distils into a graduated gla.. tube
below, when war med by the solar radiation
falling on the sphere. The rate of distillation
of the alcohol from the sphere is proportional
to the intensity of radiation falling on the
sphere. Therefore, the integrated radiation
during any given interval of time is propor­
tional to the quantity of alcohol which
condenses in the gluBS tube, The inner
sphere is metal coated (grey) for becoming
a non-selective absorber of radiation. It is
protected from the effects of wind and
weather by an outer glass sphere, t he space
between the two being evacuated for redu­
cing the heat exchanges between tho two
sphe res to a minimum.

The constants of the instruments are
expressed in units of calories per square
centimetre per centimet re and the difference
between the two readings on the glass tube
during a given interval of time multiplied
by the calibration factor give.'i the energy
of radiat ion (in cals/cm2) during the interval.
As the amount of alcohol that evaporates
is also n. function of temperaturc, the eons­
tante arc given for every 10°C.








