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1. Please give the S. . units of the following terms: (10%)
(1) mass transfer coefficient
(2) rate of strain
(3) thermal conductivity
(4) viscosity

(5) net positive suction head

2. Please give the physical meaning of the following dimensionless groups in terms of
ratio of physical quantities. (10%)
(1) Reynolds number
(2) Nusselt number
(3) Sherwood number
(4) Prandlt number
(5) Biot number
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4. A Newtonian fluid flows through a slit made up of two parallel flat plates a distance

.

2B apart (Figure 1). Please find the momentum and velocity profiles.(The thickness,
width, and length of flat plate is x, W, and L ) (20%)
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Figure 1.
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A metal sphere of radius ro and thermal conductivity K is initially in equilibrium at

350°C in a furnace. It is suddenly removed from the furnace and cooling in air at

30°C. The convection heat transfer coefficient for this cooling process is h. (20%)

(1) Please write the conservation equation of the transient conduction occurs in the
sphere.

(2) What are the initial condition and the boundary conditions of this system?

(3) Under what physical condition the temperature in the sphere can be regarded as
uniform?

(4) Write the approximate energy balance equation for the transient conduction in
this solid sphere if the lumped capacitance method can be applied.



