(37) 37

MERMERE CAKENOBEREN B 2#H)

(T RNICE St P D 5 SN RS VA 4

Analysis of the Electric Field in the Co-axial Cylindrical
Electrostatic Precipitator (Part 2)

Masami Yamapa, Mitsuo Hano and Takayoshi Apachr

Abstract

An analysis of the electric field strength distribution in the electrostatic precipitator (EP) is necessary in
order to develop the more efficient. lower cost and smaller EP than usual ones. The analytical method of
the electric field strength in the industrially used EP has been experimentally achieved, but a general method
of calculation of the electric field strength is not established at present. Qur present study is devoted to the
establishment of a calculation method for the electric field strength distribution in EP with any electrode
structure.

In our previous paper, in the case where the space in cylindrical EP is filled with clean gas, a good agree-
ment was obtained in the comparison of the calculated values by means of the method of successive approxi-
mative theoretical equation derived by Uhlman and Mayer.

In this paper, we made this calculation method better and further tried to calculate the electric field
strength distribution in EP involved dust gas with the method of successive approximation. At the first, we
measured the radius of ionization region by taking photographs of corona glow points and determined electric
field strength of the boundary between ionization and space charge region. Then, the approximate boundary
condition of space charge density on discharge electrode was determined by using this electric field strength
and the calculation of electric field strength distribution was performed on cylindrical EP. The propriety of
this calculation is criterized by same means of Steel Ball Dropping method at our previous paper.

The field values calculated by means of the method of successive approximation making use of the ap-
proximate boundary condition agree well with the measured values within 4.99, error (average 2.8% error).
As the result, it might be concluded that this calculation method is applicable to the analysis of the electric

field strength in any other complicated system of EP.
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Fig. 1 Schematic diagram of experimental apparatus.
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(a) 2r;=0.685x10""m, V,=50x10'V

(b) 2ry=0.685x10"*m. V,=4.0x10'V

(¢) 2ry=0.685x10"m, V,=3.0x10*V

Fig. 6 Photograph of corona glow.
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Fig. 10 Corona electric field strength distribution in

co-axial cylindrical electrode (2r,=0.685x
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