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ABSTRACT: This study investigates the electrical and collection characteristics of a wide
plate spacing electrostatic precipitator (ESP), using a pilot-scale one. Electrical operating char-
acteristics and collection efficiency were measured for various shapes of discharge electrodes.
The collection plate spacing ranged from 300 to 550 mm. Results of electrical characteristic and
collection efficiency tests as a function of collection plate spacing, discharge electrode type,
applied voltage, and particle diameter were obtained. Increasing the collection plate pitch and
altering the corona electrode geometry was found to increase the collection efficiencies without
increasing input power requirement. The best efficiency is achieved for the discharge electrode

of twisted pin type.
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Fig. 1 Schematic of an experimental system.
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Table 1 Specification of

A4

a wide plate spacing

electrostatic precipitator

Description Specification
Dry,
Type Horizontalrygas flow
Plate height 1,950 mm
Plate spacing 300~500 mm
Number of fields 1
Number of gas passages 1~2
Plate length (1 field) 2,915 mm
Nominal flow rate 180 m*/min
Nominal gas velocity 1.2m/s
Nominal gas temperature 120C
Discharge electrode voltage —105kV
Discharge electrode current 20 mA
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Table 2 Experimental conditions

Particle Fly ash
Discharge electrode RT, ST, TP
Plate spacing 300, 400, 450, 500 mm
Applied electric field 320, 280, 240 kV/m
Burner type Light oil
Temperature 120C
Gas velocity 11m/s
Particle load 5g/m’
High voltage power supply SPC, MPC
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Fig. 2 Corona current as a function of applied
voltage for several plate spacings (300
mm, 400 mm, 450 mm, 500 mm) with a
discharge electrode of rectangular type
(RT).
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Fig. 3 Corona current as a function of applied
average electric field strength for sev-
eral plate spacings with a discharge
electrode of saw tooth type (ST).
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Fig. 4 Corona current as a function of applied
voltage for the discharge electrodes of
RT, ST, and TP types.
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