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For the case of incompressible flow ( 0 1s constant ) through a circular pipe of radius R, the velocity
profile 1s parabolic for laminar flow as follows:

where v, 1S the maximum velocity at the center where r = 0 and v 1s the velocity at a radial
distance r from the center. Derive an expression for the average or bulk velocity v, to use in the
overall mass-balance equation.
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The force F exerted on the body is a function of the fluid velocity v, fluid density o, fluid
viscosity (¢, and a dimension of the body L. By dimensional analysis, obtain the dimensionless
groups formed from the variables given. Use the [M], [L],[ € ] system of units.
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