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1.
Two parallel plates spaced at 0.02 m apart contain a psuedoplastic fluid for which the model is given by  ( = 1.2(-dvx/dy)0.8. The bottom plate moves with a velocity of 1m/min and the other plate moves in the opposite direction at a rate of 15 m/min.  Find the velocity of the fluid at distances of 0.2, 0.6 and 1.2 cm from the bottom plate and draw the velocity profile.

2. a)
Develop an expression to calculate the rate of heat flow through a composite cylindrical wall.


b)
For heat transfer in tube flow, State any two-design equations and mention their rate of applicability.
3.
Derive an equation to calculate the efficiency of a cooling fin.

4.
Two large flat porous horizontal plates are separated by a relatively small distance L. The upper plate at  y=L is at TL, and the lower one at y=0 is to be maintained at a lower temperature T0. If an ideal gas at T0 is blown upward through both plates at a steady rate, develop an expression for the temperature distribution and the amount of heat ‘q0” that must be removed from the cold plate per unit area as a function of the fluid properties and the upward gas velocity.

5.
Through the accidental opening of a valve, water has been spilled on the floor of an industrial plant. The water layer is 0.1 cm thick and is at 250 C. The air is at 250C and 1 atm. The humidity of the air is 0.002 kg water / kg of dry air. The evaporation is assumed to take place by molecular diffusion through a gas film of 0.5 cm thick. D water –air = 0.26 cm2 / s. Determine the time required to evaporate the water into the surrounding quiescent air. Use shell mass balance.

6.
Derive the Navier –Stokes equation in rectangular co-ordinates.

7.
A liquid of constant density and viscosity is in acylindrical container of radius R. The container is caused to rotate about its own axis at an angular velocity(. The cylinder axis is vertical. Find the shape of the free surface when steady state has been established.

8.
Define Scale of turbulence and intensity of turbulence and discuss how these quantities are related to the fluctuating velocities.
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