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Abstract

This paper investigates the electrostatic properties of wire-cylinder electrostatic precipitator
for exhaust gas particle removal from biomass furnace. Electrostatic precipitator is used to separate
particles of 0.01 — 1,000 micron from gas flow stream based on electrical means. The precipitator is
divided into two parts, discharge and collection electrodes. The discharge electrode is connected to the
high voltage supply, while the collection electrode is grounded. The high voltage supply is used to
produce corona discharge at the electrode. The corona discharge generates the ion current which
moves rapidly toward the collection electrode. The exhaust gas flow containing particles is direct
across the corona discharge field and is then charged. The charged particles are defected outward
radially and they are collected on the collection electrode. The most important parameters there
determine collecting efficiency of particle of such devices are the current-voltage characteristics, the
ion concentration, and the particle charging levels. In the present study, the current-voltage
characteristics, the particle charging levels, the particle trajectory, and the collecting efficiency of sub-
micron and super-micron particles in the size ranges between 10 nm to 100 um are analytically
investigated with mathematical model. It is shown the efficiency of particles collecting on the
collection electrode wall is approximately 99.34% for the particle size larger than 1 pm and drops to
47.08% with the particle size smaller than 1 um for 100 kV is used. Results from the mathematical
model are found to be reliable in case of exhaust gas particle removal from biomass furnace.
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