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This thesis is to present the prototype of photovoltaic powered grass mower based on boost
converter. The proposed grass mowing car structure is consisted of a solar array, battery charger
circuit, battery, and boost converter for controlling a 55 watts DC motor. The boost converter was
designed for having high efficiency by soft-switching operation on a main active switch device. The
soft switching operation can be yielded by one main active switch device and passive circuitry
devices so that other accessory active switches were not required in the boost converter for the
proposed grass mower. For reducing some electrical loss when the main active switch device
operating, 7 modes of the soft switching operation were divided. The control of boost converter
operation can do easily by controlling the main active switch at fixed switching frequency and

varying duty ratios (Pulse Width Modulation).

Experimental results showed the comparison of the boost converter in hard switching operation and
soft switching operation (zero voltage switching) at input voltage is 12 volts, output voltage is 24
volts, power output is 50 watts, and switching frequency is 40 kHz. From the results, the circuit
efficiency of the Boost converter was increased from 92.75% in hard switching operation to 95.30%
~ in'soft switching operation. The battery charger circuit had the best operation during time of 12.00 —
14.00 in a day. In additional, from real use test of the proposed grass mower, the grass in the field

can be mowed clearly.





