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Numerical Simulation of Dynamic Adsorption Device and Analysis
of Uniformity of the Flow Field
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Abstract; In this paper,the flow field inside the dynamic adsorption device is numerically simula-
ted by using the flow field simulation software. The influence of the structural parameters of the dy-
namic adsorption device on the flow field non-uniformity and pressure drop is discussed. The re-
sults show that the porous plate distributor can improve the flow uniformity of the fluid entering the
adsorbent bed to a certain extent,and the high speed fluid in the center area can be blocked and dis-
persed to both sides to better improve the flow field uniformity. With the increase of inlet diameter,
the non-uniformity of flow field decreases gradually,but it will cause large equipment loss. With the
increase of the ratio of height to diameter,the non-uniformity of the flow field gradually increases,
and the pressure drop of inlet and outlet becomes larger. Reducing the ratio of height to diameter of
the device has a positive effect on the uniform flow field , and the resulting fluid flow loss is lower.
Increasing the inlet flow rate can improve the uniformity of the flow field in a certain range, but it
will increase the flow loss.
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Fig.1 Physical model of adsorption device
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Fig.2 Computational domain meshing
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Fig.3 Axial velocity distribution of orifice plate

distributor under different grid numbers
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Fig.4 Comparison of pressure drop obtained by

simulation and empirical formula
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Fig.5 Schematic diagram of perforated plate distributor

(b) T2

with different structures
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Fig.6 Curve of non-uniformity of flow field with

perforated plate distributor with different structures
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Fig.7 The pressure drop of perforated plate distributor

with different structures
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Fig.8 Variation of non-uniformity of flow field with

inlet diameters
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