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ABSTRACT

In this thesis, method of calculating the incident energy on solar cell panel with
equatorial installation and step tracking is presented. The processes consist of calculating the sun
position and the amount of irradiation attenuation in atmosphere under clear sky condition using
Exell's model. The trigonometry attenuation function is used instead of power series attenuation
function to simplify step tracking optimization. The Angstrom's regression using daily sunshine
hours is used to calculate the irradiation on horizontal surface under cloudy sky condition. The
vector mathematics is used to describe panel installations i.e. continuous tracking , step tracking
or fixed. The isotropic sky model of Lui-Jordan is used to predict the irradiation on tilt panel. The
incident energy is then calculated by integration of irradiation with respect to time from sunrise to
sunset. The experiment has been carried out for 90 days (16 October 99-13 January 00) to record
the irradiation on ﬁxéd, 2 step per day tracking, and horizontal panels. It is found the discrepancy
between the experiment and the calculating results. The anisotropic sky model of Klucher is
therefore adopted and the reflection of incident energy from the surface of panel is derived and
included to correct the calculation. The rcsulté show that error between calculation and
experimental is less than 5% and the 2 step per day tracking can increase the incident energy by

12.88% and 21.22% compare to fixed panel for n, =7 and n, =8 respectively.



