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In designing the optimal tilt angle and orientation of a fixed solar panel for maximising its energy collection is to acquire the availability of solar irradiance data at the required location.  Solar irradiance varies with geographic latitude, and season and time of the day due to the various sun positions under the unpredictable weather conditions.  Systematic long-term data measurements are regarded as the most effective and accurate method of setting up the solar irradiance database.  However, it is very difficult to measure the solar irradiance for every tilt angle to obtain the peak value.  Alternatively, the solar irradiance of a sloping plane can be computed by integrating the radiance distribution of the sky ‘seen’ by the plane.  In 1999, a sky scanner was installed in the City University of Hong Kong to monitor the solar radiances of the whole sky patches.  This study presents the work on the prediction of solar irradiance data for various inclined angles and orientations using the measured sky radiances. Based on the computed solar irradiance and ambient temperatures, the optimal tilt angle and orientation of fixed panels for maximising the output energy are determined.  The characteristics of the findings and design implications are discussed.

