2.25 Advanced Fluid Mechanics

October 15th 2008

Couette & Poiseuille Flows . + Some of the fundamental solutions for fully developed
viscous flow are shown next. The flow can be pressure or viscosity driven, or a combination of
both. We consider a fluid, with viscosity p and density p. (Note: W is the depth into the page.)

e a) PLANE Wall-Driven Flow (Couette Flow)

Parallel flow: u(y) = u(y)z, flow between parallel plates at y = 0 and y = H, wall-driven,
and resisted by fluid viscosity.

Uma:c = maX(Utopa Ubottom)
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e b) PLANE Pressure-Driven Flow (Poiseuille Flow) (Stationary walls)

Parallel flow: wu(y) = wu(y)z, flow between parallel plates at y = 0 and y = H,
pressure driven.
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e ¢) TUBE Pressure Driven Flow (Poiseuille Flow) (Stationary walls)

Parallel flow: u(r) = u(r)z, flow along a tube.
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