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Fig. 1. Schematic diagram of flue gas purification process
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Fig. 2 Schematic diagram of filter bag damage on site
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Fig. 8 Airflow velocity pathline diagram at the opening area of the filter bag during dust cleaning
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Fig. 13 The velocity distribution of particles at different dust deposition heights in the bag during dust cleaning
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Analysis on the wear-out failure process of the inner surface of the filter bag
based on CFD
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Abstract  Aiming at the phenomenon that the breakage of filter bags and the failure of repeated bag
replacement in a coal-fired thermal power plant, the evolution process of the filter bag’s damage caused by the
cleaning airflow with high dust concentration was analyzed by gas-solid two-phase flow numerical simulation
method. The cause of the failure was clarified combined with field investigation and the tests of damaged filter
bags. The results showed that the 22% of the total airflow is the induced airflow, and the velocity of the induced
airflow above the bag mouth. is close to 7 m's™. The suspended particles in the upper box and even particles
deposited around the mouth of the bag were inducted into the filter bag by the airflow and gradually
accumulated in the bag. Therefore, the particles above the surface of the dust column will be disturbed by the
airflow andrepeatedly wear out the inner surface of the filter bag above the deposition layer. The wear position
of the inner surface was related to the height of the dust accumulation in the bag, which was located within 50
mm above the deposition surface of the ash column in the bag. The simulation analysis was basically consistent
with the on-site test results, the fundamental cause of filter bag breakage and failure was the long-time dust
accumulation in the upper box and inside filter bags. Based on the research results, a targeted maintenance plan
was proposed.and implemented on site. No filter bag breakage and failure occurred during the operation of bag
filter for 2 years, and the emission concentration of particulate matter at the outlet of the flue gas purification
system was lower than the local environmental protection emission value of 10 mg-m™. The results of this study
can provide reference for judging the health status of filter bags and the direct causes of filter bag damage and
failure.

Keywords pulse—jet bag filters; pulse—jet cleaning; gas-solid two—phase flow; dust deposition; inside wear

of filter bags; treatment suggestions
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