ENCH 501 Transport Phenomena University of Calgary Name

Quiz #2 / Time Allowed: 35 minutes Only a “cheat sheet” is allowed. September 22, 2015 Al

Q. 1 (5 points)

Crystals of salt are to be dissolved in water in a large cylindrical tank. The tank’s diameter is D¢ (m) and
the solution within is agitated by an impeller of diameter D; (m). The impeller is rotated at a constant rate
o (1/s). At the surface of a particle with diameter d, salt dissolves in water and diffuses away from the
wall at a rate dependent on Dag (the diffusivity, m%s) and the convective motion in the tank moves the
dissolved salt into the bulk liquid at a rate proportional to ki, (the mass transfer coefficient, m/s). The
viscosity p and the density of the fluid p are also important. Determine the dimensionless groups.

Q.2 (5 pts)

Vehicles are rated for the maximum extra load they can carry. This maximum load is based primarily on
the total load F that each tire can carry without failure. A car’s owner’s manual specifies the load and the
recommended inflation pressure for the tires of the vehicle. The cold pressure P in the tires is often
ignored. Proper inflation keeps the shape of the tire as round as possible to minimize flexing of the side
walls as the tire rotates. Flexing generates heat and this weakens the tire wall structure. Under-inflated
tires or tires with heavy loads are deformed more than normal and they wear out faster or may
disintegrate. High average driving speeds V and weaker wall construction (equate to wall thickness, 8)
decrease the service life T of tires.

a) Obtain the dimensionless groups from the dependence of service life on other variables.

b) Draw a sketch of dimensionless service time versus dimensionless load for a tire, as you would expect.
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