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ABSTRACT 

An analysis of global, beam and diffuse solar radiation on horizontal and 7° tilt about east west 

axis and facing due south orientation at Hambanthota was carried out to assess the solar 

resource potential in dry zone of Sri Lanka. The calculated monthly averaged daily insolation 

for dry zone was found to be varying between 16.30 MJ/m2/day to 22.75 MJ/m2/day with the 

annually averaged daily insolation of 20.07 MJ/m2/day.  Calculated annually averaged beam 

horizontal radiation was 10.87 MJ/m2/day and diffuse horizontal radiation was found to be 

9.19 MJ/m2/day while 0.56 was the annual average clearness index indicating that partly 

cloudy sky throughout the year. Horizon brightness coefficients of   Perez et al (1990) was 

modified using diffuse radiation data of Hambanthota. Modified model was used for the 

estimation of titled radiation on due south faced surfaces. Diffuse tilted daily insolation and 

global tilted insolation for -45° to +45° inclined surfaces with 1° increments was estimated 

and monthly and annual optimum tilt angles were derived. The calculated monthly optimum 

tilt angle varied between -26° to +27° while having annual optimum tilt angle of -2°. Hence, 

tilting towards due south by same angle as latitude is not the recommended optimum 

tilt for fixed axis systems. Optimum tilt angle for beam radiation was derived and it was 

found that annual optimum tilt angle for beam radiation is 6° facing towards the due south. 

The derived maximum solar resource potential was 2068 kWh/m2 per annum for fixed system 

at -2° tilt angle and 2169 kWh/m2 per annum for monthly tracking system which is 5% higher 

than the horizontal potential. It is proposed to assess the solar resource potential for tilted 

surfaces with different surface azimuth angles by using modified Perez et al (1990) model in 

future.  It is also possible to modify the coefficients of circumsolar brightness components of 

Perez et al (1990) model for better results. 

Key Words: Diffuse Solar Radiation, Isotropic Models, Anisotropic Models, Optimum Tilt 

angle, Hambanthota. 
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