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Research for Effective Vibrational Rapping Performance of
Multiple Electrostatic Precipitators in Series and Parallel
Arrangements
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Abstract One of the most significant requisite that should be considered for effective rapping of the
electrostatic precipitator using electromagnetic vibration exciter is vibration acceleration and resonance frequency
of collecting plates. This vibration acceleration shows its peak points when natural frequencies of the system
are corresponded with excitation frequency from the power source, and effective rapping performance can be
expected. In this research, extend view of single electrostatic precipitator using one electromagnetic vibration
exciter, the system was remodeled by arrangement of the exciters in view of multiple modules of the
electrostatic precipitator in fields. And vibration acceleration measurement experiment is performed and
measured values are compared with these remodeled systems. By this experimental comparison in series and
parallel arrangement, effectiveness of arrangement methods for the electromagnetic vibration exciter, expected

rapping performance, and power consumption are verified.

Key Words : Electromagnetic Vibration Exciter, Natural Frequency, Series and Parallel Arrangements, Vibration
Acceleration
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1] An Electromagnetic vibration exciter applied
electrostatic precipitator

2.1 ZY Y Y WY HIITII| AAH
B AT Bl Bao) A7 ez

A7 Ax7) ALEE vt o

a5 A e A A
A7) 55 A QAEo] shte] ELA|7} HH7]o
9l Lxl—g— SR 4 UrH2). 29 2% shpel B
= A he] A7) mEo] Y AdE ALY

“ )
“#_T =

1
il

173
-

B

[Fig. 2] Series arranged electrostatic precipitators
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[Fig. 3] Parallel arranged electrostatic precipitators
(a) Using 1 electromagnetic vibration exciter
(b) Using 2 electromagnetic vibration exciters
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7] 171, 27] 2e]al 3717} A dZ4% A A ne [Table 1] Natural frequencies along the number of modules
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[Fig. 5] Vibration mode of parallel arranged electrostatic
precipitators

[Table 2] Natural frequencies of parallel arranged
electrostatic precipitators

2EA
Mode Frequency (Hz)
1 30.088
2 40.766
3 44.020
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[Fig. 4] Vibration modes of electrostatic precipitators o] Ao WAL S 71F o2 97fjo] LYo =2
(a) Single electrostatic precipitator =3 g 2 7 FRA QR JFAS Hie Ag o]
(b) Double electrostatic precipitators Ao ST MAS Habsto] AZL s T)

(c) Triple electrostatic precipitators
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[Fig. 8] Series arranged prototype of electrostatic precipitators
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[Table 3] Vibration acceleration of the collecting plates in
series connected electrostatic precipitators

Modules Vibration Acceleration Acceleration
(at 1.0 A, 45 Hz) Decrement
1 73.9 (m/s’) -
2 68.8 (m/s’) 6.90 %
3 46.1 (m/s®) 37.6 %
I f
Required Current for nc.rement °
. Required Current
Reference Acceleration
(73.9 m} 2) (Compared to 1
’ S module))
1 - -
1.05 A 5%
3 145 A 45%
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[Fig. 9] Parallel arranged prototype of electrostatic
precipitators
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[Fig. 10] Circuits of parallel connected electromagnetic
exciters

[Table. 4] Vibration acceleration of the collecting plates
in parallel connected electrostatic precipitators

Vibration
Acceleration (current
calibrated for same
power consumption)

Vibration
Acceleration
(at 1.0 A, 45 Hz)

Single 292 (m/s) i
Exciter (Fig. 10(a))
Double
Exciters 25.8 (m/s) 35.1 (m/s’)
(Paralell (Fig. 10(b)) (Fig. 10(c))
Circuit)
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