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Power and Collection Characteristics of Superimposed Pulse

Electrostatic Precipitator

B E - Z2RE -2 R - B FT
(Kyung-Won Seo - Chang-Shin Lee - Jung-Suck Lee - Jae-Ou Chae)

Abstract - In this study, the characteristics of various electricity and high resistivity ash collection were measured at
superimposed nanosecond pulse energization. The pulse was generated through the hydrogen thyratron. Superimposed
pulse was nanosecond duration pulse that had fast pulse rising time 100[ns], short pulse width 500~850[ns] and pulse
fall time 400~750[ns}]. The results of this study are summarized as followings; Frist, compared with the DC
ESP(electrostatic precipitator), superimposed pulse ESP could induce higher peak voltage, and had the about 30[%]
reduction of ESP collection area and 50~80[%] reduction of power consumption. showing the same efficiency. Second,
enhancement factor H had 1.9~3.6 with the increase of migration velocity.
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Fig. 1 Schematic diagram of experimental apparatus

=3 AXNAA(SCAYE 025 Im¥(m*/min)], FAB)(AR)
52 ﬂ‘ﬁ% A713 7719 2 wjgoltt HAFo] 7

2
E 1 MIIEEI Are
1Rz A g guolA BRI WA Aol BASFE 300 [pF]
3

Table 1 Specification of Electrostatic Precipitator
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A : Collecting electrode area, [cm?]
AR : Aspect ratio
C. : Discharge capacitor
Ci : Inlet dust concentration, {mg/m°)
Co : Outlet dust concentration, [mg/m®)
ESP : Electrostatic precipitator
H : Enhancement factor on wk for pulse energization
HVTR : High voltage transformer
i : Current density, [A/m%]
I : Current(A)
L : Length of collecting plate, [cm]
LDC : Inductance in DC power supply circuit
L,s © Inductance in pulse generator circuit
m : Exponent < 1.0 in Matts~Ohnfeldt ESP equation
Q : Gas flow rate, [m3N/min]
R : Resistance of dust [2]
SCA : Specific Collecting Area - unit ESP area per unit
gas flow rate
SCR : Silicon-Controlled-Rectifier (thyristor)
SD;, SD; : Variable transformer
T : Thickness of dust in resistivity probe, [cm]
TR : Transformer Rectifier
V : Applied voltage, [kV]
p © Pulse voltage, [kV]
VDC : Direct current voltage, [kV]
Voeak © Peak voltage, [kV]
v : Gas velocity, [m/s}]



V. : Corona onset voltage, [kV]
w : Theoretical velocity of the particle in Deutsch
equation, [m/s]
we . Effective migration velocity,
Net effective Deutsch equation migration velocity
including non-ideal losses We=(1-£)W, [m/s]
wk - Modified migration velocity,
Particle migration velocity in Matts-Ohnfeldt ESP
equation (empirical), [m/s]
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