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Basic Study on an Aftertreatment System of Diesel Particulate Matters
with Electrostatic Precipitator and Cyclone

ABSTRACT

An aftertreatment system of diesel exhaust gas was attempted to extract particulate matters. The system
consisted of a corona-less electrostatic precipitator to agglomerate soot particles and a counter-flow cyclone to
collect them. When the effect of high voltage was examined at different configuration of electrode plates, the
case of positive 15kV at both plates showed the maximum reduction of 38% in diesel smoke level. However,
the back pressure became quite high as engine speed increased, so that minimizing pressure drop in cyclone
should be studied with improving collection efficiency of soot particles.

F 98 7]%80] : Diesel engine(t] & N7), Aftertreatment system(3-2]2]-83]), Electrostatic precipitator(Z
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Table 1 Specification of test engine

Engine type IDI Diesel, 4 stroke
No. of cylinders 4
Bore x Stroke 94.5X95mm
Displacement vol. 2665.2 cc
Compression ratio 21.5
Max. Power 44kW at 2600rpm
Max. Torque 170N * m at 2400rpm

® Dynamometer controller & Air flow-meter

@ Fuel flow-meter @ Electrostatic precipitator
(® High voltage supplier & Exhaust cyclone

@ Particulate bunker Pressure sensor

® Thermocouple Smoke measuring probe

Fig. 1 Schematic diagram of experimental set-up
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Fig. 4 Comparison of smoke level at varying engine speed
with 100% load
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Table 2 Engine operation modes

Engine speed (rpm) | Torque (N * m)| Duration (min)
1050 0 2
1050 148
1200 0 2
1200 155 3
1400 0 2
1400 160 3
1600 0 2
1600 159 3
1800 0 2
1800 164 3
1050 0 5
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