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ABSTRACT. The performanoe of a pyranometer depends on various characteristics like specuel
response. linearity of output, temperature coefficient and directional response. The departure from the
cosine law is one of the most difficult to correct for and even to determine individually. The Central
Radialian Laboratory has carried out me determination of cosine error at Punc. The results of such
• measurement on an Indian made thermoelectric pyranometer are presented and discussed.
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1. Introd uction

Pyranometers are thennopile radiometer detectors
which measure the incident solar irradiance from the

sun and the celestial hemisphere subtending a solid
angle of 2Jt steradians at the sensor. The hectic

indusuialisation and urbanisation acti vities in the name
of development are gradually affecting the delicate
rad iation balance of the atmosphere - earth system,
Any change in this solar irrad iance in a sustained and
larger degree will disturb the del icate balance in a
disastrous way. The variations that may initially be
felt will be smal l and the measurements to monitor

this' incomi ng irradiance are of great importance, Hence
these have to be of very high acc uracy. Thus the

pyranometers used for the purpose must be capable of
yieldin g high qual ity and reproducible data . Thi s would

then necessitate the iden tification of the vario us sources
of errors which ultimately result in the uncertainties

in the meas urements. With the demand for information
on the avai lability of solar irradiance for applications,

more and more people will be operating small networks.

(23)

The information gained can be of high accuracy and
general value only if certain minimum precautions are
taken during the instrument's initial calibrations. These
calibrations have two components: (I ) the Iesting of

possible sources of errors with optical arrangement in
a labo ratory and (2) the metic ulous series of calibrations
done outdoors to establish the overall calibration factor
under natural conditions.

The determination of various corrections to the
overall final factor is referred to as the characterisation,
The various sources of errors are identified and each
one of them is experimentally determined. Some of
the important characteris tics are: (I) uniform spectral
respo nsivity, (2) linearity of output with chan ges in
irradiances, (3) the respo nse time . (4) the temperature
coe ffic ient. (5) the zero offset . (6) stability o f

performance. i.e.• the reproducibili ty of the calibrations
and (7) the directional response. Of these it is the
direct iona l response which is diffi cu lt to control and

correc tions to errors due to deviations are difficult to
apply. A speci fic aspect of this directional respon se.
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