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Numerical Analysis and Data-driven Prediction of Fluid-particle Dynamics Inside Face Masks
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Fig.1 Relationship between pressure drop and collection
efficiency for different facemask domains
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Fig.2 Snapshots of collection behavior of particles near large
pore. Main flow direction is depth direction
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Fig. 3 Relationship between the pore size and quality factor of

the model masks
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Table 1 Quality factor QF predicted by the CFD-DPM and CNN-
DPM for different particle diameters

QF [Pa’
D, [um] [Pal
CFD-DPM CNN-DPM
03 0.024 0.033
1.25 0.037 0.049
w p
03 NMSE = 0.0009 NMSE = 0.0003
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Fig. 4 Scatter plot of fluid velocity and pressure calculated by
CFD and CNN at an inlet velocity of 0.1 m/s
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