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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Q.1 |Answer any six out of Ten. (2 Marks Each) (12)
1. What is Heat Transfer?
2. Define Thermal Conductivity.
3. List the basic laws which govern heat transfer.
4. What is conduction ?Give Examples of Conduction heat transfer.
5. What is temperature gradient?
6. Define heat flux.
7. What is critical radius of insulation?
8. What is meant by thermal resistance?
9. Define overall heat transfer coefficient.
10. Write Equation of conduction heat transfer through Plane wall and Composite wall.
Q.2 |A) Which are the different modes of heat transfer? Explain giving suitable examples and figure heat (03)
transfer by various modes.
OR
A) What is difference between heat and temperature? (03)
B) What is conduction ? Explain Fourier's law of heat conduction. (03)
OR
B) A hollow cylinder of 5cm ID and 10 cm OD,has an inner surface temperature of 200°C andan | (03)
outer surface temperature of 100°C. If the thermal conductivity of the cylinder material is70 W/mK.
Determine the heat flow through thecylinder per unit length.
C) Derive equation of heat transfer by conduction through Plane wall. (04)
OR
C) Derive the one dimensional radial steady state heat conduction through hollow cylinder. (04)
D) A furnace wall consists of three layers. The inner layer of 10 cm thickness is made of firebrick (04)
(k =1.04 W/mK). The intermediate layer of 25 c¢cm thickness is made of masonry brick (k = 0.69
W/mK) followed by a 5 cm thick concrete wall (k = 1.37 W/mK). When the furnace is in continuous
operation the inner surface of the furnace is at 800°C while the outer concrete surface is at 50°C.
Calculate the rate of heat loss per unit area of the wall, the temperature at the interface of the firebrick
and masonry brick and the temperature at the interface of the masonry brick and concrete.
Q.3 |A) Difference between thermodynamics and heat transfer (03)
OR
A) Explain overall heat transfer coefficient. (03)
B) Difference between steady state and unsteady state heat transfer . (03)
OR
B) Define Thermal Conductivity. Explain factors affecting Thermal Conductivity (03)
C) Derive equation of heat transfer by conduction through composite wall. (04)
OR
C) A composite wall is formed of a 2.5 cm copper plate (k = 355 W/m.K), a 3.2 mm layer of ashestos | (04)
(k = 0.110 W/m.K) and a 5 cm layer of fiber plate (k = 0.049 W/m.K). The wall is subjected to an
overall temperature difference of 560°C (560°C on the Cu plate side and O°C on the fiber plate side).
Estimate the heat flux through this composite ~all and the interface temperature between asbestos and
fiber plate.
D) A steel pipe line (K=50w/mk) of 1.D. 100mm and O.D 110mm is to be covered with two layers of | (04)

insulation each having a thickness of 50mm. The thermal conductivity of the first insulation material
i50.06W/mK and that of the second is 0.12 W/mK. Calculate the loss of heat per meter length of pipe
and the interface temperature between the two layers of insulation when the temperature of the inside
tube surface is 250°C and the outside surface of the insulation is 50°C.
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