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1.
Define and explain the following giving examples.

a)
Black body
b)
Grey body
c)
White body


d)
Transparent body.

2.a)
Explain the importance of thermal efficiency of insulation.
b)
Derive an expression for the Radiation exchange between large parallel Grey planes.
3.a)
The inside and outside surfaces of a hollow sphere a ( r ( b at r = a and r = b are maintained at temperatures T1 and T2 Respectively. The thermal conductivity varies with temperature as 


K(T) = Ko(1+(T+(Tr).


Derive an expression for total heat flow rate through the sphere.

   b)
Differentiate between the following:


i)
Emissivity and emissive power.
ii)
Black body and Grey body.


iii)
Reynolds number and Nusselts Number.

4.a)
Derive Reciprocity theorem when the heat exchange is taking place between the grey bodies.   

   b)
What is the principle and operation of a milli volt meter? Explain in detail.
5.a)
With a neat sketch, explain the principle, construction and operation of a thermo couple.

   b)
What is meant by a thermopile and explain the application.
6.a)
Explain the basic principle involved in making heat balance in a furnace.
b)
Discuss various types of furnaces based on electrical energy. Give their advantages and limitations.
7.a)
Describe the construction and operation of Disappearing filament type optical pyrometers.
   b)
Explain procedure for calibration of a thermocouple.
8.
Write short notes on any THREE of the following:

a)
Cupola furnace 
b)
Open hearth furnace

c)
Thermal diffusivity in an insulating material



d)
Resistance thermometers
e)
F and F optical pyrometer.
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1.a)
Derive an expression for rate of heat transfer in spherical systems by radial heat conduction. Also write the expression for the Geometric mean area of the sphere.

b)
A fire clay wall 20cm thick has its two surfaces maintained at 10000C and 2000C the thermal conductivity of the fireclay varies with temperature 0C as K(W/mK)=0.813 + 0.000582T. Calculate the rate of heat flow.
2.a)
Define and explain the following:

i)
Black body
ii)
Grey body
iii)
Reynolds Number


iv)
Thomson effect
v)
Monochromatic emissive power.
b) Explain the importance of thermal efficiency of insulation.
3.a)
Describe the principle and operation of milli voltmeter.

b)
Explain the principle of wheat stone bridge for measuring resistance of a thermometer.
4.a)
What is convection? Differentiate between natural and forced convection.

   b)
Explain the required properties of thermo couples.

5.a)
Discuss the three types of electrical furnaces-Arc, Resistance and Induction type giving their critical advantages and applications.
b)
Derive an expression for thermal diffusivity of an insulating material from first principles for unsteady state heat conduction. Obtain the dimensions of ‘Thermal diffusivity’.
6.a)
Derive an expression for steady state heat flow per unit length through a cylindrical wall.

   b)
Write a detailed note on optical pyrometers.
7.a)
Write a detailed note on sources of heat losses in furnaces and explain methods of insulation used in furnaces.

   b)
Explain the principle of heat balance in a furnace.
8.
Write notes on the following:

   a)
Absorbing media and reflection.

   b)
Wein’s and Plank’s laws of radiation.

   c)
Construction of F and F optical pyrometer.
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1.
What are the various types of instruments used for measurement of temperature? Describe the construction and operation of optical pyrometer.

2.a)
Discuss the characteristic features of a vertical shaft furnace.

   b)
Explain the concept of thermopile and how it is used?
3.a)
Derive the thermal diffusivity equation for unidirectional heat flow.
   b)
Define and explain the following:


i)
Thermocouple


ii)
Nusselts Number


iii)
Emissivity of materials
iv)
Black body.
4.a)
Derive an expression for rate of heat transfer for a counter flow heat exchanger in terms of Log mean temperature difference.

b)
Hot oil with a capacity rate of 2500W/K flows through a double pipe heat exchanger. It enters at 3600C and leaves at 3000C. Cold fluid enters at 300C and leaves at 2000C. If the overall heat transfer co-efficient is 800W/m2.K. Determine the heat exchanger area required for  (i)   Prallel flow
(ii)   Counter flow.
5.a)
Derive the reciprocity theorem when the heat exchange is taking place between grey bodies.
   b)
Discuss the characteristic features of Arc, Induction furnaces.
6.a)
Distinguish the following:


i)
Thermometer and prometer.


ii)
Nusselts number and Reynolds number.

iii) Pyro optical pyrometer and F and F optical pyrometer.
   b)
Write notes on the emissivity of materials.
7.a)
Describe the procedure for calibration of a thermocouple.

   b)
Explain the basic principle involved in making heat balance in furnaces.
8.
Write short notes on the following:

   a)
Open hearth furnace.

   b)
Cupola furnace.

   c)
Disappearing filament type optical pyrometer.
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1.a)
Define and explain the following:

i)
Conduction 

ii)
Convection


iii)
Radiation

iv)
Green house effect.

b) Explain the principle and operation of milli voltmeter, giving the applications.

2.a)
Distinguish between natural and forced convection giving examples.

b)
The wall of an industrial furnace is constructed from 0.15m – thick fireclay brick having a thermal conductivity of 1.7 W/m.K. Measurements made during steady state operation reveal temperatures of 1400 and 1150K at the inner and outer surfaces, respectively. What is the rate of heat loss through a wall that is 0.5m by 3m on a side?
3.a)
Explain the procedure for calibration of thermo couple.

b)
Derive an expression for steady state heat flow per unit length through a cylindrical wall.

4.a)
With a neat sketch discuss the disappearing filament – optical pyrometer.

   b)
What are the effects of the following on the optical pyrometer reading?


i)   Emissivity of materials.
        ii)   Distance between pyrometer and source.

5.a)
Compare and contrast Direct arc and indirect arc furnaces, giving advantages limitations and applications.

   b)
With a neat sketch explain the construction of Open hearth furnace and comment the sources of heat losses.

6.a)
Explain the significance of the following:


i)
Reynolds Number.

ii)
Nusselts Number.


iii)
Grashoff Number.

b) Explain the importance of thermal efficiency and insulation.

7.a)
What is the principle of Wheat stone bridge for measuring resistance of a thermometer.

   b)
Write short notes on cupola furnace.

8.
Write short notes on the following:

a)
Vertical shaft furnaces

b)
Thermo pile.

c)
Pyro optical pyrometer

d)
Emissivity of materials.

^^^
Set No


1





Set No


2





Set No


3





Set No


4











