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Part B 

5 a. Apply the Clausius inequality for a system undergoing an irreversible cyclic change and 

show that the entropy change of the'system is given by ds? 0; (06 Mark5) 
./ 

b. Two identical blocks of lnass m are at tenlperaturcs TJ and T2 and act as source and sink for 
the operation of a hear engine. Determine the maximum amount of work that can be 
obtained ift11e specific heat of the blocks is C in both cases. (06 Marks) 

c. An-inventor claims to have designed a heat engine, which absorbs 260 kJ of energy as heat 
from a reservoir at 52°e and delivers 72 k:T of work His claim includes that the engine 
rejects 100 kJ and 88 kJ of energy to the reservoirs at 2TC and 1°C respectively. Verify the 
claim. I-Io\v is the ·temperature of the source to be altered in accordance \vith the verification� 
if necessary? (08 Marks) 

6 a. Explain Ayailability. (OS Marks) 
b. V,7hat is the availability function for a non-How process? (05 Marks) 
c. Explain second la\v efficiency. (05 J\.1arks) 
d. In a thermal poV\!er plant} superheated steam at 50 bar and 400°C enters an adiabatic turbine 

and leaves as \vet steam of quality 0.9 at 1 bar to the atmosphere at 30°C. Calculate the 
second law of efficiency of the turbine. 
Take for steam at 50 bar and 400uC 
h\ = 3198.3 kJ/kg and Sl = 6.6508 kJlkg K 
and at 0.1 bar 
hr= 191.83 kJ/kg and hg = 2584.8 kJ/kg 

.- _ Sf =.0.6493 kJ/kg K and Sg = 8. I 511 kJ/kg K (OS l\-tarks) 
-- ------

7 a. Define: i) Isothennal compressibility ii) Isentropic compressibility and iii) Coefficient 

of volume expansion. (06 Marks) 
b. Explain the terms: i) Saturated liquid ii) Saturated power iii) Saturation temperature 

iv) Saturation pressure. (08 Marks) 
c. Sketch and explain the PT diagram for \vater. (06 l\larks) 

8 a. Derive Vander Waal's constants in terms of critical properties. (12 Marks) 
b. Define compressibility factor and explain its significance. (03 Marks) 
c. A cylinder of 0.01 m3 volume is filled with 0 .727 kg of n-octane (C

g
II

] 
8) at 427.85 K. 

Asswning that n-octane obeys the Vander \Vaal's equation of state calculate the pressure of 
the gas in the cylinder .. Take the constants a and b as 3.789 Pa (m3/mol)2 and 
2.37 x 10.-4 m3/mol respectively. (05 J\.1arks) 

* * * * * 
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