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Answer ALL the Questions

at 1500°C and the engine rejects heat to a common sink. The work output from
the engine is used to drive a reversible refrigerator. The refrigerator absorbs

Q. No Question Marks
la. | Determine the thermal efficiency of the Carnot cycle shown in Fig.1. Assume
the working fluid is air.
P (kPa)
350
200
1 ' v (rnl,’kg) 10
03 0387
Fig. 1 1]
- In a reversible 1sothermal process, heat transfer is equal to work transfer. Is this
" | statement agreeying with or violates Kelvin Planck statement of second law of
thermodynamics? Explain
e | 1B
Is it possible to maintain a pressure of 10 kPa in a condenser that is being
cooled by river water  entering at  20°C? Explain
2]
2 A reversible heat engine is supplied with 3000 kJ/cycle of heat from a reservoir

10
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heat from a reservoir at 25°C and deliver heat to the same common sink. If the
total heat transfer into the common sink 1s 8000 kl/cycle,

(1) Calculate the efficiency of the heat engine

(11) Calculate the COP of the refrigerator

A metal cube at a temperature of 673 K 1s dropped into an insulated bath
containing 10 kg of water at 298 K. The water finally reaches a temperature of

323 K at steady state. Determine 10
(a) the entropy change of the metal cube

(b) the entropy change of water

(c) Comment on the process with reasons (reversible or irreversible)

In a thermal power plant, steam at a temperature of 600°C and entropy of
7.019 kJ/kgK delivered from the boiler. The steam is supplied to the turbine
without pressure losses. Assume isentropic expansion in the steam turbine.

The pressure maintained in the condenser is 20 kPa. At the end of
condensation water is saturated. Neglect the pressure losses in the condenser

and pump work.

(a) Draw the cycle either in T-s, h-s or p-h coordinates  [2] 10
(b) What is the boiler pressure? [2]

(c) Calculate the heat supplied in the boiler 2]

(d) Calculate the work transfer in the turbine [2]

(e) Determine the condition of the steam at end of expansion in the turbine. If

it is wet steam, mention the dryness fraction 2]

Refer to the problem no.4,

(f) Determine the Carnot efficiency [2]

(g) Determine the actual efficiency of the cycle [2]

(h) Verify the first law of thermodynamics [2] 10
(1) Verify the Clausius inequality 2]

(j) Calculate the amount of heat rejected in the condenser if the cycle is
reversible
2]
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