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Abstract

In order to reduce air pollution caused by fine dust, the emission standards for environmental pollutants
generated from ships are being strengthened. The fine dust reduction device for ships needs a function that
can be used in combination with SCR(Selective Catalytic Reduction) due to the limited space of the
engine room. In this study, gas flow analysis was performed to predict the dust collection efficiency of the
electrostatic precipitator to develop the electrostatic precipitator with low back pressure for 300 kW class
of marine diesel engine. In order to analyze the dust collection efficiency according to the shape of the
electrode and collecting plate, the gas flow was analyzed by modeling the three shapes, and the theoretical
dust collecting efficiency was calculated for the three models. Based on the results of gas flow analysis,
the dust collecting efficiency of the semicircular designed the electrode and collecting plate was found to
be the highest. In the future, the gas flow analysis results of this study will be used to develop the
semicircular electrode and collecting plate as well as to improve the dust collection efficiency of the
electrostatic precipitator.
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[Fig. 1] Schematic of the electrostatic precipitator
with low back pressure in the exhaust gas
system.



7ol = Hl¢)(Guide vane) TO 2 TFAIE o] Qtt
AR 9 A3 Fodo e JRags &+
23t7] 918l 3 AES] R 9 A=kl
A EdEsta Ztafse sAsglon, A
W Qe 1142 Y

[e)
=
S 40 mmE v X sFe] E g9t

=

(a) Flat surface

(b) Triangle

(c) Semicircular

[Fig. 2] Modeling for 3-type of the collecting plate
and electrode plate (left: collecting plate,
right: electrode plate).
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<Table 1> The effective collecting plate area
according to the 3-type of shape
Shape Effectivzr ;::ll(e:lgi)ng plate
Flat 0.3215
Triangle 0.3262
Semicircular 0.3294
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<Table 2> Number of meshes and velocity results
for 3-type of the collecting plate and
electrode plate
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<Table 3> Average velocity results at the clearance
of the electrod and collecting plate

Shape Average velocity (m/s)
Average velocity
Shape Number of meshes (s) Flat 219
64,581 2.58 Triangle 2.81
Flat 104,721 2.19
180,098 218 Semicircular 2.20
98,096 3.00
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[Fig. 3] Velocity results for 3-type of the collecting
plate and electrode plate.
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<Table 4> Average turbulence kinetic energy
results at the clearance of the
collecting plate and electrode plate

Average turbulence kinetic

Shape energy (m?/s%)

Flat 0.41

Triangle 0.27

Semicircular 0.43
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[Fig. 4] Turbulence kinetic energy results for 3-type
of the collecting plate and electrode plate.
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