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Problem 272C

Consider a steady turbulent planar Poiseuille flow of an incompressible fluid of density, p, between two
smooth flat plate distance, h, apart and driven by a pressure gradient, —dp/dz, in a direction, x, parallel
with those plates. If the friction factor, f, of this duct is defined as

where V' is the average volumetric velocity of the flow, find the relation between wall shear stress, 7, and
p, [ and V. If the friction velocity, u., is defined as /7, /p what is the relation between u,/V and f7

If the mean fluid velocity profile, u(y), in the duct (y is the distance from the mid-line of the duct) is given
by
aly) = 5.75logy (L£2) +5.5 (2)
v
what is the relation between f and the Reynolds number, Re = hV/v, of the flow (v is the kinematic
viscosity of the fluid)?



