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Abstract

This dissertation studies the most appropriate method of bacteria disinfection by solar energy, which
IS divided into 3 parts. The first part, a study of the surface area which was illumination by solar
energy. The experiments show untreated-reactor surfaces areas were not significantly different in
the reduction of bacteria concentration. Therefore, the smaller untreated-reactor surface is higher
performance for the continuous flow. Moreover, the black surface area is more slighly effective in
bacteria disinfection when increasing the reactor surface area of solar illumination. Moreover, the
catalyst-coated reactor surface area is more effective when increasing the reactor surface area of
solar illumination. These experiments also show the water temperature is not higher than 45 °C,
which is not effect on bacteria inactivation by solar radiation and photocatalytic disinfection. The
second part, shows the aeration of water which is the highest level, which give the maximum
oxygen transfer coefficient all cases of experiments. The third part, the development of
mathematical models for predicting the water temperature in the reactor. Then, the results could
describe the operation of the system, which their R? range were 0.9-1.0. Moreover, the comparative
of the values from the measurement and the mathematical model shows the value of water
temperature, which is similarly change in the same direction and slightly difference. So, the value of
RMSE was in acceptable range. Therefore, a study was presented in this research will be useful in
the design of bacteria disinfection.
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