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Answer any FIVE questions

All questions carry equal marks
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1.
Write the equations for prediction of viscosity of monoatomic gases, a mixture of 
gases and liquids. Define the terms involved in the equations.                                                                

2.a)
Explain the concept of thermal conductivity with an example. 

   b)
What is the analogy between momentum and heat transfer by conduction ? Write 
the equations for momentum flux and heat flux, and define the notation. 

3.a)
What are the different types of fluids? Explain about the shear rate dependant non 
Newtonian fluids.

   b)
Write briefly on the velocity distribution in turbulent flow.

4.a)
Write note on non-Newtonian fluids.

   b)
A spherical particle 0.2cm in diameter is falling freely in a fluid medium at a 
velocity of 0.004X10-2 m/s. If fluid density is 1000Kg/m3 and particle density is 
1100Kg/m3. What is the viscosity of media?

5.

Find the rate of heat dissipation through the wall of hollow sphere(I.D.=10cm,    
O.D.. = 15 cm) heated electrically by means of a 15 ohm coil when a steady state 
temperature difference of 150 C is observed across the wall. Thermal conductivity 
of the material of sphere is 25 W/mK. Also calculate the current flow.

6.a)
Derive the equation of continuity considering spherical co-ordinates. 


   b)
Reduce the equation for incompressible fluids.

7.
A Stormer viscosity consists essentially of two concentric cylinders, the inner of which rotates while the outer is held stationary. Viscosity is determined by measuring the rate of rotation of the inner cylinder under the application of a known torque. Develop an expression for the velocity distribution in this kind of apparatus, as a function of applied torque, for laminar flow of a Newtonian fluid. 

8.
Prove that the ratio of average velocity to maximum velocity for turbulent flow through a circular pipe is nearly 0.8 assuming Prandtl’s one – seventh power law to be valid.
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