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Abstract

The simulation of the filter filtration process is a key design method in the air filter design process.
The filter material is regarded as a Porous medium in the numerical simulation. In order to solve
the problem of porous fluid structure interaction, this paper studies an effective algorithm. Start-
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ing from the two technical directions of modeling and dispersion, the extended arbitrary Lagran-
gian Euler coordinate method is used to iterate between the fluid body problem and the elastic
problem, and a special numerical method is used to solve the separated equations. In this paper,
the Navier Stokes Brinkman equations are used, based on the finite volume discretization on the
quadrilateral grid, and the multi-point flux approximation (MPFA) method is used to achieve ac-
curate numerical solutions on the rough and stretched quadrilateral grid. Finally, the simulation
results are verified by the laboratory measurement results, and it is proved that the numerical
solutions of deformation obtained by the algorithm are accurate and consistent with the experi-
mental results. This indicates that the algorithm can effectively predict the amount of paper fold-
ing deformation under fluid action.
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Figure 1. Computational grid for approximate discretization of multipoint fluxes
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Figure 2. Pressure distribution nephogram (a) and velocity distribution nephogram (b) of an internal
inflow filter element
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Figure 3. Deformation of filter element under regular load-full filter element deformation diagram (a)
and partial (b)
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Figure 4. Pressure distribution nephogram (a) and velocity distribution nephogram (b) of the external
inlet of the filter element
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Figure 5. Deformation of filter paper fold under
non-standard loading conditions
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Figure 6. Deformation of flat filter element (physical experiment)

Bl 6. FAREEHI R (ML)

DOI: 10.12677/mos.2023.125416 4575 jé

st

S K


https://doi.org/10.12677/mos.2023.125416

PR

Figure 7. Comparison of deformation physics experiment and numerical calculation results
of flat filter element
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