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ABSTRACT

This research attempts to optimize energy utilization in a solar energy system.
The system with a 2.5 hp de motor coupled with a pump as its main load has to withstand a
24-hour operation. The optimization problem consists of 3 parts: loss minimization in the
motor, maximization of the power transfer between the solar panels and the load, and
maximum utilization of the solar energy. Since the system is highly nonlinear, accurate
mathematical models and computer simulation are reliable state-of-the-art. Partly, the
management of energy is achieved by the proposed supervisory controller. The controller is
implemented on a microcontroller using Dynamic C™. The test of the system including the
controller employs hardware-in-loop simulation. It is found that the optimization approaches
give good results while the supervisory controller offers satisfactory performance to a certain
extent. Better performance of the controller is expected providing that the system contains
multipte groups of various types of load, and the load must be properly time distributed in

terms of energy utihization.





