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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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1.a)
Explain the physical interpretation of  (yx.

   b) 
Define shear stress and momentum flux. Prove that shear stress and momentum 
flux have the same units.

2.
Write the equations for the prediction of thermal conductivity of a monoatomic gas, mixture of gases and liquids. 

3.
An incompressible fluid is flowing in steady state in the annular region 
between two coaxial circular cylinders of radii KR and R. Obtain expressions 
to find out momentum flux distribution and velocity distribution.
4.a)
Discuss the various non-Newtonian fluids with the corresponding rheological 
equations.

   b)
An Oil has a kinematic viscosity of 2X10-2 m2/s and a density of 0.8X103Kg/m3. 
What will be the mass flow rate of oil flowing down a vertical wall in order to 
have a film thickness of 2.5mm?

5.

Heat is flowing through an annular wall of inside radius r0 and outside radius r1. 
The thermal conductivity varies linearly with temperature from K0 at T0 to K1 at 
T1. Considering heat balance over a shell of finite thickness, develop an 
expression for heat flow through the wall at r = r0 .

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


   b)
Reduce the equation for incompressible fluids.


7.

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


8.

Find the time smoothed velocity distribution for turbulent flow in a long tube 
using the Prandtl mixing-length relation.  Take the radius and length of the tube as 
R and L.

- - -
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1.
State the differences and similarities  between heat and momentum transfer.  
Present in tabular form.

2.

Write the equations for prediction of  diffusivity  of gases and liquids.  Define the terms involved in the equations.  

3.
Write short notes on:


(a) Transport properties of liquids.
(b) Prandtl mixing length.


(c) Boundary layer.
(d) Prediction of viscosity of gases.

4.
Write short notes on:

(a) Scale an intensity of turbulence. (b) Concentric cylinder viscometer.

(c)Eyrings model. (d) Boundary conditions, their significance, importance and selection.

5.

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



   b)
Reduce the equation for incompressible fluids.
7.
Consider an isothermal incompressible fluid flowing radially between two concentric spherical shells. Assume steady state laminar flow. Velocity is a function of the radius of the sphere only. Note that the velocity is not zero at he solid surfaces. 

(i) Obtain a differential equation using the equation of motion.



(ii) Solve the above equation and find the raidal pressure distribution along the radius of the pipe.
8.
Discuss the fluctuations and time smoothed quantities considering the physical 
nature of turbulent flow.

- - -
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1.a)

What do you understand by Newtonian and Non-Newtonian fluids. Give a broad 


classification of Non-Newtonian fluids.

   b)  
What is a flow curve ? How do you find  apparent viscosity from a flow curve ?  

2.

Discuss the variation of transport properties  with temperature and pressure.

3.
Derive the momentum and velocity distribution equation for a fluid flowing 
through a circular tube. The flow is laminar and steady.
4.
Write short notes on:


(a) Continuity equation. (b) Boundary layer. (c)Bingham fluids. 


d) Analogy of transport processes.
5.
A stream pipe with I.D. and O.D. as 100 mm, 170 mm is covered with two layers 
of insulation; 30 mm and 50 mm thick. Thermal conductivities of the insulating 
materials are 0.175 and 0.093 W/(m-0K) respectively; while that of steel is           
50 W/(m-0K). The inner surface of the pipe is at 3000 C, while the outer layer 
surface is at 300C. Determine the heat loss per hour per meter length from the 
pipe.

6.
Explain the following:

(i) The partial time derivative

(ii) Total time derivative

(iii) Substantial time derivative


(iv)
Navier-stokes equation.

7.
Two immiscible incompressible fluids are flowing in the z-direction in a 
horizontal slit of length L and width W under the influence of pressure gradient. 
The fluid flow rates are so adjusted that the slit is half filled with fluid I and half 
filled with fluid II. Find out the distribution of velocity using the equation of 
motion.

8. Explain various semi empirical expressions widely used for the Reynolds stresses and discuss their applicability to practical problems.

- - -
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