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Effects of Ripples in Voltage on Corona V-I Characteristics in ESP
A. TIJIMA* and S. MASUDA**
(Received July 3, 1986)

Effects of voltage ripples on the mean corona V-I characteristics of electrostatic precipitators
(ESP’s) are studied using a model ESP and full scale ESP. Two types of DC high-voltage
power supplies are used in the experiment for the model ESP. In one type the ratio of ripple
voltage to average voltage changes with the variation of output current, while another one can

maintain a desired constant ratio of the ripple voltage independent of current level.

With the

increase in ripple factors, a higher peak voltage was necessary to maintain a constant corona
current, while the necessary average voltage decreased. An empirical formula was proposed to
estimate the mean corona V-I characteristics under direct applied voltage with ripple compo-
nents and was confirmed practical use in the full scale electrostatic precipitators.
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Fig. 1 Schematic diagram for experimental apparatus.
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Fig. 3 Effect of ripple voltage on negative corona
V-I characteristics.
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Fig. 4 Effect of ripple voltage on negative corona
V-I characteristics.

7R d. AR WIERO<—2713, K3, 4 &
A—oboThh, 7 ik, ®H :3~11.5%, aAF : 35~
48.5%, +HI:115~125% ofiETrhFh= e rik
BEWMOWEIME b EHLTW5,

K 1(b)R LA & 5 i HIEROBINC R LIRS
Ry —BlecEsEBLERL, HMEEQREBR (1
% 4% BF, 25%, 50%. 100%, 200% &Z{L17-%%

Ory=8-—11., 5%
AL y=35—-48%
+:y=115—1259%

o
T
o

Corona current density (mA/m2)
[3;]
\gil_\b

10 20 30 40
Applied voltage (Peak value kV)
K5 EffizerKBEOBRE (Y—27{H), Bt

Fig. 5 Effect of ripple voltage on positive corona
V-I characteristics.
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Fig. 6 Effect of ripple voltage on positive corona
V-I characteristics.
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Fig. 10 Effect of ripple voltage on positive corona
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Fig. 8 Effect of ripple voltage on negative corona
V-I characteristics.
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Fig. 11 Effect of ripple voltage on positive corona

V-I characteristics.
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Fig. 12 Effect of ripple voltage on negative corona
V-I characteristics.
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Fig. 13 Effect of ripple voltage on negative corona
V-I characteristics.
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Fig. 14 Negative corona V-I characteristics by
computer simulate using Eq. (2).
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Fig. 15 Negative corona V-I characteristics by
computer simulate using Eq. (3).
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