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Abstract : The extended analysis on the diverging flow through asymmetric membrane pores has been
performed in this study. More rigorous equations of velacity profile relevant to the divergent slit and cone
shaped channels, which are widely used as a general pore model, have been obtamed by employing a
creeping flow approach of Newtonian fluids. As a degree of asymmetry (i.e., diverging angle) is increased,
the predicted flow function shifts toward the center region due to the incorporated wall effect, so that the
overall velocity profile becomes decreased. It is true, as expected, that when the divergent channel is In
the low diverging angle limit, the channel flow results in the Poiseuillean fashion by utilizing a lubrication
approximation. The flow rate equation of each type of channel has been developed from the combined
solution of velocity profile and pressure fields. The effect of diverging flow on the flow rate enhancement
has been remarkably predicted, in which the flow rate increases with the increase of pore asymmetry. The
advantage of our theoretical results lies in the analytical expression for the diverging flow behavior
through pore channels as well as its ability to play a fundamental role on the related membrane filtrations

such as microfiltration and ultrafiltration.
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Fig. 3. Schematic illustration of divergent cone
shaped pore.
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