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Q1 (a) Define a system, surrounding and universe along with the sketch. [2] 1 1
Q1 (b) How would you interpret work done and temperature changes in context to the [3] 2 3
path as well point functions?
Q2 It is required to melt 5 tonnes/h of iron from a charge at 15°C to molten metal [5] 3 4
at 1650°C. The melting point is 1535°C, and the latent heat is 270 kJ/kg. The
specific heat in solid state is 0.502 and in liquid state (29.93/atomic weight)
kJ/kg-K. If an electric furnace has 70% efficiency, find the kW rating needed.
If the density in molten state is 6900 kg/m? and the bath volume is three times
the hourly melting rate, find the dimensions of the cylindrical furnace if the
length to the diameter ratio is 2. The atomic weight of iron is 56.
Q3 (a) What is a steady flow process? [1] 2 2
(b) A turbo compressor delivers 2.33 m3/s at 0.276 MPa, 43°C which is heated at  [4] 2 4

this pressure to 430°C and finally expanded in a turbine which delivers 1860
kW. During the expansion, there is a heat transfer of 0.09 MJ/s to the
surroundings. Calculate the turbine exhaust temperature if changes in kinetic
and potential energy are negligible.

Q4 (a) Define the thermal efficiency of a heat engine cycle. Can this be 100% if [2] 1 2
proper care is taken?
Q4 (b) Explain clearly, the equivalence of Kelvin-Plank and Clausius statements. [3] 3 4

Q5 A reversible heat engine operates between two reservoirs at temperatures of  [5] 5 5
600°C and 40°C. The engine drives a reversible refrigerator which operates
between reservoirs at temperatures of 40°C and -20°C. The heat transfer to
the engine is 2000 kJ and the net work output of the combined engine
refrigerator plant is 360 kJ. Evaluate the heat transfer to the refrigerant and
the net heat transfer to the reservoir at 40°C.



