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Answer Question No.1 which is compulsory and any five from the rest. 
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Q1  Answer the following questions: (2 x 10) 

 a) Under what conditions is the work done is ∫ 푃푑푉?  
 b) Exergy is a property. Justify?  
 c) What is Free expansion? Find work done for free expansion process in both 

quasi-equilibrium and non quasi equilibrium process 
 

 d) Regeneration in Brayton cycle will lead to increase in efficiency. Justify..  
 e) What is the difference between turbo jet and turbo engine?  
 f) What is the steam rate and heat rate?  
 g) What is the basic properties of a good refrigerant?  
 h) What is free air delivery in reciprocating Pipe?  
 i) Elucidate the principles involved in framing equilibrium criteria for a 

chemically reacting system 
 

 j) Distinguish between Dew Point Temperature and Wet Bulb Temperature.  
Q2 a) Air flows steadily at the rate of 0.4 kg/sec through an air compressor entering 

at 6m/sec with a pressure of 1bar and specific volume of 0.85m3/kg, and 
leaving at 4.5m/sec. with a pressure of 6.9 bar and a specific volume of 
0.16m3/kg. Internal energy of air leaving is 88 KJ/kg greater than that of air 
entering. Cooling water in a jacket surrounding the cylinder absorbs heat from 
the air at a rate of 59 W. calculate the power required to drive the compressor 
and the area of cross section of inlet and outlet 

(7) 

 b) A gas is compressed hyperbolically from a pressure and volume of 100kN/m2 
and 0.056 m3 respectively, to a volume of 0.007m3, determine the final 
pressure and work done on the gas 

(3) 

Q3 a) 
 
 
 

Two vessels, A and B, each of volume 3 m3 may be connected by a tube of 
negligible volume. Vessel A contains air at 0.7 MPa, 95oC, while vessel B 
contains air at 0.35 MPa, 205°C. Find the change of entropy when A is 
connected to B by working from the first Principles and assuming the mixing 
to be complete and adiabatic.  

(5) 
 
 

 b) A reversible engine, as shown in Figure during a cycle of operations draws 5 
MJ from the 400 K reservoir and does 840 kJ of work. Find the amount and 
direction of heat interaction with other reservoirs. 

(5) 
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Q4 a) An ideal single stage single acting reciprocating air compressor logs a 
displacement volume of 14 litre and a clearance volume of 5%. It intakes air 
at 1bar and delivers the same at 7 bar. The compresson is polytropic with an 
index of 1.3 and re expansion is isentropic with an index of 1.3 and re- 
expansion is isentropic with an index of 1.4. Determine the net indicated work 
of a cycle and volumetric efficiency. 

(7) 
 

 b) What will be the amount of work saved if your reciprocating compressor is 
switched over from polytropic compression to the isothermal compression? 

(3) 

Q5 a) A refrigerator operates in an ideal vapour compression refrigeration cycle 
between the pressure limits of 140kPa and 800 kPa. The circulation rate of 
refrigeration is 180kg/hr. specific enthalpy at the turbine exit would be 86.92 
kJ/kg. determine the 
i)   rate of heat removal from the refrigerated space 
ii)  power input to the compressor 
     COP of the machine 

(7) 

 b) What would happen if the throttled valve were replaced by an expansion 
turbine in the above problem? 

(3) 

    
Q6 a) A certain steam power plant is fitted with a single reheater, super-heated 

steam (90bar/500oC) is charged to the HP turbine and expands isentropically 
to 8bar. It is then reheated isobarically to 450oC in the reheater and then 
charged in the LP stage where it expands down to the condenser pressure of 
0.07bar. if the net power output is 100MW, determine the  
i)   thermal efficiency of the cycle 
ii)  mass flow rate of the steam 
iii) Rate of heat transfer from the condensing steam as it passes through the 
condenser 

(6) 

 b) A steam power plant has the boiler efficiency of 92%, turbine efficiency of 
94%, generator efficiency of 95% and the cycle efficiency of 44%. If 6% of the 
generated power is used to run the auxiliaries. What would be the overall 
plant efficiency? 

(4) 

Q7  In a well-insulated closed vessel, stoichiometric quantities of CO and O2 are 
exploded at 1 bar/373 K. determine the composition of the mixture at 2500K 
/1barKp,2500 K/1bar=26.3. where Kp= partial pressure of active species 
involved in chemical equilibrium  

(10) 

    
Q8  Write Short Notes :   (5 x 2) 

 a) Cogeneration  
 b) Window Air conditioning Vs Summer air conditioning  
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