49

EEEEN TOEBEXE U ABTRIIBIT S
WERE & %2 D8I T A4

B2 M " @ R*

Studies About the Discharge Pressure and its Effects on Electric
Precipitation of Higher-Electric-Conductivity Particles

Takayoshi ADACHI

Abstract

The collecting efficiency of an electric precipitation may be effected with electrical
conductivity of some industrial dust under treatment. The conventional theory predicts
much higher efficiency for the electrical precipitation of particles of electrical conductivity
higher than 10-4 mho/cm.

In fact the measurements of actual performances give far low efficiencies in such cases.

To make the physical meaning about the phenomena clear, the author carried some
improved works.

The author suspended a model particle of convenient electrical and physical properties as
a pendulum system, in an electric field consisting of a positive plate electrode and a negative
multi-needle electrode where the moderate corona was setting up.

The model particle was held so close to the plate electrode surface that the condenser
energy flashed through the air gap as the condenser terminals connected across them.

Varying the energy stored in the condenszr, the behavior of the particle was observed.
Then the author found following facts newly.

(1) When a condenser energy given as 1/2 CE? flashed through the air gap d2, the particle
gained a first kick with an ejuivalent potential energy, and there existed some definite
relation between them.

(2) The author called the force that gave the kick as “Discharge pressure”.

(8) The cinematographic analysis about this phenomena gave the relation as “The discharge
pressure gap increases by E* proportionally as the condenser charging voltage E increses”.

(4) The same result had been derived from different experiment. Namely, the discharge
gap length 42 increased by I2 proportionally under steady corona discharge current .
While I increased by E® proportionally as had been previously mentioned?. And then, 62
varied with corona discharge energy E* proportionally too.

(5) After all, the conventional theory giving collecting efficiency of an electric precipitation
handling higher conductivity dust should be corrected after those results newly investigated.

(6) At this, the author proposes to introduce the term “Kg(p/‘)o—‘l)Eb’ to the conventional
efficiency equation as for conductive dust precipitation. Where, K2 is a constant mainly
degending on the shape of the particle, p denotes the electric conductivity of t‘“he. particle,
o is the critical value from which the inconvenient phenomena appear and E is the applied
voltage.
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(1) The trajectory at the beginning of each bounce indicates that each particle loses only

a small fraction of its horizontal velocity on striking the surface.

(2) There is no evidence of upward acceleration as the particle leaves the surface. The time

constant of charging in the corona discharge is sufficiently long so that many of the 1.76

millisecond intervals would be required to reverse the charge. If this reversal did take place,

the photographic trace should show a vary bright spot on the collecting electrode where the

particle remained at rest until the charge reversed. This is not the case in the photographs.

(8) If the particle bounces then the time of contact is short. Order of magnitude calcula-

tions of the time of contact and conduction of charge during that interval, indicate that

negligible reversal of the particle charge could occur with particles the experimental results.
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