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Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What are the various modes of heat transfer.  Explain them in detail with necessary examples.

b) Derive an expression/equation for conduction of heat transfer under steady state through a composite cylinder.

2.a)
Explain correlations for forced convection in laminar flow in side tubes.

b) Explain the principle of dimensional analysis.  Derive an expression for Nusselt Number in terms of grashof and prandtl number.

3.
Explain the following:

(a) Reynolds number
(b) Heat transfer by combined effect of conduction and convection.  (c) Emissivity  (d) Shape factor.

4.a)
Explain the mechanism of heat transfer by radiation.

b) Derive a relation for radiation heat transfer between two black bodies in the presence of re-radiating surfaces.

5.a)
What is melting loss?  What are the reasons for melting losses.  Explain them.

b) Explain with neat sketches the construction and operation of regenerators.  Distinguish between regenerators and recuperators.

6.a)
What is a thermo couple?  Explain the main working principle of a thermo couple.  Explain the required properties of thermo couples.

b) Distinguish between noble and base metal thermocouples.

7.a)
What do you mean by a temperature controlling device.  Enlist the various temperature controlling devices.  Describe them in detail.

b) Discuss the factors affecting optical pyrometer readings.

8.
Write short notes on THREE of the following:


(a) Continuous furnaces
(b) STEFAN-BOLTZMANN LAW.


(c) Heat balance

(d) Principle of waste heat recovery.

- - -
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