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Numerical Simulation of Compact Hybrid Particulate Collector
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ABSTRACT: Individual electrostatic precipitator (ESP) and

individual bag filter exhibit low collection efficiency of

submicron particles with aerodynamic diameter of 0.1-1 um. The COHPAC ESP
hybrid external conditions, namely, the compact hybrid particulate (particulate matter PM)
collector (COHPAC) which is characterized by the combination 999

of electrostatic precipitator and bag filter in series, is capable of
updating the collection efficiency of particulate matter (PM). As
for an original ESP with a low collection efficiency of PM which
was equipped in a typical 300 MW coal-fired boiler, two
technique schemes, the ESP retrofit and COHPAC, were
discussed. Population balance modeling was carried out against
the original and retrofitted ESPs, and the unsteady dynamic
filtration of the COHPAC was numerically simulated, in such a
way that the nonlinear and micro-scale dynamic evolution of
particle size distribution under the hybrid external conditions was
quantitatively described. The results of numerical simulation
show that the COHPAC, in which the overall number and mass
collection efficiency reach to 99%, possesses the higher collection
efficiency than the retrofitted ESP and the original ESP.
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Tab. 1 Structural parameters of electrostatic precipitator
/
ESP , . R
/(m’/h) /m /(m/s) /s /mm /m /m /m /(s/m) /kV /Pa /%
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Tab.2 Characteristic parameters of particle size distribution
before precipitator inlet of coal-fired boiler

Np/m™ dpg /im Gpet Npo/m™ diga/tm  Gn Npy/m™ digs/um o3

5x10% 008 1.5 1x10" 20 20 1x10° 100 15

2
ESP 0.1~1 pm
70%~80%

98.62% 84.27%
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Fig. 2 Grade number collection efficiency in the inlet of
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Fig. 3 Evolution of several key parameters of bag filters
during dynamic filtration
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