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Numerical simulation of the effect of dust cake loading in filter cartridge on
pulse injection
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Abstract Pulse-jet cleaning for filter cartridge regeneration is essential to realize stable, effective, and long-
term operation of dust collectors. Numerical studies on pulse-jet cleaning are commonly based on clean filters
and give insignificant consideration of the impact of dust cake loaded on the filter cartridge on the cleaning. To
address this, this work investigates the effect of dust cake loaded on the filter cartridge on the performance of
pulse-jet cleaning. A CFD numerical model for pulse-jet cleaning was established to simulate the jet airflow
field, which is verified by an experiment. Results show that the pulse jet pressure accumulated from the bottom
to the top of the filter cartridge. With'more dust cake covered on the filter cartridge, higher pressure inside the
filter cartridge, greater pulse-jet. cleaning intensity, better uniformity, and decreased pulsed jet airflow
penetrating the filter were observed. Compared to the case whereby the dust cake was fixed (not peeled off
during the pulse-jet cleaning process), the airflow obviously increased in the later period of pulse jetting by
considering dust cake peeling off during cleaning. The pulse-jet cleaning performance by considering the dust
cake peeling off was between those with fixed loaded dust cake and with clean filter cartridge and closer to the
former case. This study can provide references for the design of pulse-jet cleaning dust collectors.

Keywords dust collector; filter cartridge cleaning; pulsed jet; dust cake; numerical simulation;
computational fluid'dynamics
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