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ABSTRACT

Global sclar radiation constitutes one of the most fundamental
parameters in- solar energy technology. .The values of élobal solar
radiation that are being used in Thailand are yearly average vaiues
and solar radiation values determined over regular intervals of 1.5
months by R.H.B. Exell and K. Saricali of the Asian Insti@ute of

Technology.

This thesis concerns the estimation of monthly average values
of global solar radiation by deviloping models relating<the relationship
between the daily value of the splar radiation and sunshine hours for
each meteorological station throughout Thailand. The estimated values
obtained were employed in the preparation‘of a radiation map forr

Thailand.

Polynomial regression analysis and Discriminant analysis are
the two techniques used. Polynomial regression analysis yielded-

regression coefficients relating the global solar radiation and

¥



sunshine hours at 7 meteorological stations,namely; Mae Kok, Ban Thuam,
Khon Kaen, Ban -La Mai, Ban Khlong Muang, Nong Khai and Bangkok. The
'reiationship between regression coefficients and th;'latitudes of 33
meteorological stations throughout Thailand was determined by
interpolation and extrapolation using the established relationship of
‘the 7 original stations. Linear and parabolic interpolation and
extrapolation of the results from regression analysis wére undertaken
to provide estimated values of global Solar radiation of the 33
meteorological stations once théir sunshine hours data were évailable.

A radiation map of Thailandas prepared from these estimated values.

when the estimateéd values of the global solar radiation of the
7 original stations were compared with: the measured values the
discrepancies arising from the two interpolation and extrapolation
tecﬁniques were less than 5 pebcent averaging over one year. This
show that the estimated valués are acceptable. Comparison of the
values obtained from.the two techniques showed that the corresponding

radiation values do not differ at 0.05 level of significaﬁce

With regard to the Discriminant analysis by Mzhalonobis distance
technique which/sunshine ‘hours ‘values are| independent variable and
data are arranged into 3 groups by latitudes, it is surmised that the
discriminant functioncon notbe used to classify.radiation;
the classification equation gave .the predicted results such that pércentage

of known groups correctly classified was 40-50 percent.

It is concluded that the radiation maps of Thailand developed
through this thesis work which incorporates estimated radiation values
determined from sunshine hours values through the polynomial regression

analysis are reasonably accurate. The radiation values shown in the



maps are those obtained from linear interpolation and extrapolation

of regression coefficients and latitudes.
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