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Study on Two-Dimensional Laminar Flow

through a Finned Channel

Seok-Hyun Yoon and Jae-Tack Jeong

A two-dimensional laminar flow through a channel with a pair of symmetric vertical fins

is investigated. At far up- and down-stream from the fins, the plane Poiseuille flow exists in
the channel. The Stokes flow for this channel is first investigated analytically and then the
other laminar flows by numerical method. For analytic method, the method of eigen function
expansion and collocation method are employed. In numerical solution for laminar flows, finite
difference method(FDM) is used to obtain vorticity and stream function. From the results, the
streamline patterns are shown and the additional pressure drop due to the attached fins and the
force exerted on the fin are calculated. It is clear that the force depends on the length of fins
and Reynolds number. When the Reynolds number exceeds a critical value, the flow becomes

asymmetric. This critical Reynolds number Re. depends on the length of the fins.
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Fig. 1 Definition sketch of flow field
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Fig. 4 Pressure distribution for Stokes
flow ( 5=0.5)
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Fig. 5 Force exerted on the fins and
pressure drop due to the fins for
Stokes flow.
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Fig. 6 Pressure distribution on the centerline

for various Reynolds numbers ( 5=0.5)
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Fig. 7 Bifurcation diagram of normalized
reattachment lengths( 4=0.5)
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