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1.a)
What is the transport property in momentum transfer? Express its equation and units.

   b)
Explain the mechanism of momentum transfer in laminar flow.

2.
Derive the analog of the Hagen-Poiseuille formula for the ostwald-de Waele (power law) model.

3.
A fluid is passing through a circular pipe. A constant heat flux is supplied through the wall and the fluid is heated. The fluid is flowing in laminar flow.  Derive the relevant equation and obtain the velocity profile along the radius of the pipe. 

4.
An oil is acting as a lubricant for a pair of cylindrical surfaces. The angular velocity of the outer cylinder is 7908 rpm. The outer cylinder has radius of 5.06 cm and the clearance between the cylinders is 0.027 cm. What is the maximum temperature in the oil if both the wall temperatures are known to be at 1580 F? It may be assumed that the slit width is small with respect to the outer radius of the cylinder. The physical properties of the oil are :  μ =  92.3 cp ; ρ=1.22 gm/cc ,

K=0.0055 cal / sec.cm.0C.               

5.
Consider a catalyst surrounded by a styagnant gas film.  A dimerization reaction 2A ---(  R takes place at the surface of the catalyst instantaneously. The reactant diffuses through the gas film and reacts. Product diffuses back to the main gas stream. Derive the expression for the local rate of conversion when the concentrations of the reactant and product in the gas stream and the film thickness are known.     










6.
Derive the Fourier Heat conduction equation in spherical co-ordinates.


7.
Two large flat porous horizontal plates are separated by a relatively small distance L. The upper plate at y  L is at a temperature Tl and the lower plate at y = 0 is to be maintained at a lower temperature T0. To reduce the amount of heat that must be removed from the lower plate, a coolant gas is blow upward through both the plates at steady state. Develop an expression for the temperature distribution using the equation of energy. 








8.a)
Explain the qualitative comparison of laminar flow and turbulent velocity distribution.

   b)
Explain Reynolds stresses.
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