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Fig. 2 Comparison between the present analytical solutions with the MDPM results
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Analysis of High Speed Flow in Circular and
Annular Ducts Occupied by Bidisperse
Porous Media

WANG Ke-yong, LI Pei-chao
(School of Mechanical Engineering, Shanghai University of Engineering Science,

Shanghai 201620, P.R.China)

Abstract: Based on the two-velocity Brinkman-extended Darcy flow model, the characteristics
of high speed flow in circular and annular ducts occupied by bidisperse porous media were ana-
lyzed. The flow fields of the fracture (f) and porous (p) phases were inherently governed by
the 4th-order system of coupled differential equations. The original governing equations were
simplified to a 2nd-order system of decoupled differential equations with the normal mode re-
duction method. Furthermore, the analytical solutions of velocity distributions were readily de-
rived for the f- and p-phases. Results from both the circular and the annular ducts show that an
increase in the Darcy number leads to a reduction in not only the flow velocities of the two pha-
ses but their difference. However, the flow velocities of the two phases exhibit an opposite
trend with the increase of the momentum transfer between the two phases, resulting in a de-
crease in the velocity difference.

Key words: bidisperse porous medium; Brinkman-extended Darcy flow model; forced convec-

tion; high speed flow; momentum transfer
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