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ABSTRACT

This thesis presents design and construction of a 12VDC-input 10 kV-output positive-
charged high voltage direct current pulsed power supply for using with a 30 mm of diameter and
200 mm in length wire-to-cylinder electrostatic precipitator which diameters of discharging
electrode are 0.3, 1.0 and 1.3 mm. A commercial fly-back transformer is implemented with Pulse
Width Modulation (PWM) techniques to control Power MOSFET switching device at a duty
cycle of 75% and a 20 kHz switching frequency. In addition, a simple low-cost PIC18F4520
microcontroller is used to collect and display data.

It has been found in this research that when using this prototype of power supply, 10.39
watt input power, spiky output waveform, to feed to the wire-to-cylinder electrostatic precipitator
the output power is 3.96 watt, discharged current ranging from 35 to 506 pA corresponding to the
ion number concentration, which is in the range 3.2 x 10°- 8.2 x 10" ions/m’. The particle
collection efficiency of circuit operation for the diameter of 10 pm is 90%. Which, the particle
diameter is reduced to 10 nm, the particle collection efficiency is 70 %. Finally, the precipitator is
tested with a combustion aerosol generator and it has found that the average collection efficiency

is 74.2 %.



