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Recent concerns of environment preservation accelerates to use a compact electrostatic precipitator
(ESP) in hospitals, offices and also small machine shops. In such a compact ESP, two-stage types are
widely used with positive corona discharge. A two-stage ESP for machine shops requires compactness,
handling of dense contaminated air, and also high precipitation efficiency. Since there are few scientific
reports on a compact ESP, we have investigated the fundamental characteristics of a two-stage ESP. In
order to simplify theoretical analysis, a model two-stage ESP is made with simple form. The ionizer
section can be shifted against the collector electrode section. The experimental results revealed many
interesting facts: The electric field in the collector electrodes affects the corona discharge of the ionizer. The
concentration of particles after collector remarkably varied in the region between the high voltage and
grounded electrodes. The precipitation efficiency right behind the high voltage electrode is much greater
than that behind the grounded one. It is suggested that the total precipitation efficiency, calculated by
integrating the particle concentration in whole measuring region, is greater when the high voltage electrode
of the collector is located behind the discharge electrode. Those experimental results confirmed that the
mutual position of the ionizer and collector electrodes affects the precipitation characteristics.
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Fig. 1 Two-stage electrostatic precipitator.
CH: high voltage electrode, CG: grounded electrode.
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Fig. 3 Experimental apparatus.

(a) Schematic diagram of experimental apparatus, (b)
Main section of experimental apparatus.

g Particle generator, h: Honeycomb board, i: Ionizer,
c: Collector, b: Blower, u, m, d: Measuring points.
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Fig. 5 V-1 characteristics of ionizer.
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Fig. 6 Particle concentration and collection efficiency
before and after ionizer.
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mm, (e) X;=20mm. ¥ : high voltage electrode in collector,
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