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Numerical simulation of pulse cleaning performance of ceramic filter
LI Hai-xia'*2, JI Zhong-li*, TIE Zhan-xu', GUO Pei-hong', LI Tong-zhuo'

(1. School of Mechanical and Power Engineering ,Henan Polytechnic University , Jiaozuo 454000 , China ;
2. Faculty of Mechanical and Electronic Engineering in China University of Petroleum ,Beijing 102249, China)

Abstract; The 3D unsteady gas-solid two-phase flow of reverse jet pulse in ceramic filter vessel was simulated based on the
Reynolds stress transport model and Eulerian two-fluid model. The variations of the pressure distribution along the axial di-
rection in filter cavity during and after the back pulse process were analyzed. The distributions of the filter cake density in ax-
ial direction along the under cleaning filter and normal filter were studied. The results show that the maximum value of filter
cake density occurs in the central position of the filter, while the maximum intensity at the vicinity of the open end of filter af-
ter the pulse cleaning. The pulse cleaning process hus relatively much impact on the normal filter adjacent to the under clean-

ing filter, so the cake density on the normal filter surface near the under cleaning filter increases quickly compared with other

locations far from the under cleaning filter. The simulation results agree well with experimental data.
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Fig.1 Schematic diagram of filter vessel
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Fig.2 Schematic diagram of grids of filter vessel
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Fig.4 Particle concentration distribution in the plane z =1000 mm in filter vessel

3.0 28 -4.0
25, []
3.2 ) 24 T o-4.5
20 % t
5-:.; I, N .20 5.0
;-sls 10 K 16 S 55
: 0 %, — 12 ;80
: 0 -6.5 -
- s n 4 + 8 L 4 4 4 1 1 L J
Y% 04 08 12 16 o 0.4 08 12 16 0 04 08 L2 L6 0 0.4 0.8 1.2 1.6
TR z/m HREHEL Ez/n HREHEA R/ BB T/
(a) t=300 s (b) t=300.3 s (c) t=300.6 s (d) t=500 s

BS REPOSME 2 i IR 120 080 FEE 5 7 B B B T4 e 4%
Fig.5 Variation of pressure difference across filter wall along axial length of filter with time
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Fig.6 Variation of areal cake density distribution along axial length of filter f3 with time
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Fig.7 Variation of areal cake density along axial length of filter £2 with time
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