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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) How closed system is different from open system? Give examples.  
 b) What do you understand by the term ‘available energy’?  
 c) Define volumetric efficiency of an I.C engine.  
 d) Why is the clearance volume provided in each reciprocating compressor?  
 e) What is nozzle efficiency?  
 f) What is the basic difference between boiler mountings and accessories?  
 g) What is meant by compounding of steam turbines?  
 h) Distinguish between jet condenser and surface condenser.  
 i) What is meant by black body radiation?  
 j) What is the function of analyzer and rectifier in a vapour absorption refrigeration 

system? 
 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) State first law of thermodynamics. What are the limitations of first law of 

thermodynamics? Discuss. 
 

 b) A gas at 65 kPa, 200°C is heated in a closed, rigid vessel till it reaches to 400°C. 
Determine the amount of heat required for 0.5 kg of this gas, if internal energy at 
200°C and 400°C are 26.6 kJ/kg and 37.8 kJ/kg, respectively. 

 

 c) Derive an expression of air-standard efficiency of diesel cycle with using P-V and T-S 
diagrams. 

 

 d) Calculate the percentage loss in the ideal efficiency of a diesel engine with 
compression ratio 14, if the fuel cut-off is delayed from 5% to 8%. 

 

 e) The compression ratio of an air standard Otto cycle is 8. At the beginning of 
compression process the pressure is 1 bar and the temperature is 300 K. The heat 
transfer to the air per cycle is 1900 kJ/kg of air. Find: i) Pressure and temperature at 
the end of each process of the cycle. ii) Thermal efficiency. 

 

 f) What is the effect of friction in nozzle? Indicate the process on h-s or T-s diagram.  
 g) A steam nozzle has steam entering at 6 bar, 300 0C and expansion occurs up to steam 

pressure of 1.5 bar. Determine the nozzle efficiency for mass flow rate of 5 Kg/s and 
nozzle exit area of 6.8 cm2. 

 

 h) Explain how the escape of water and steam is prevented from water level indicator, in 
case of steam generator, if the glass tube gets damaged? 

 

 i) State the function of steam nozzles. Derive the expression for the calculation of steam 
velocity at the exit of nozzle with the help of steady flow energy equation.  

 

 j) Describe the conduction through cylinder and sphere using steady state equations.  
 k) Draw the flow diagram of simple vapour absorption system. Discuss the merits of 

vapour absorption system over vapour compression system. 
 

 l) What is ‘Reversed Brayton cycle’? Describe the working of gas refrigeration system.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Describe the concept of ‘Availability’ for non-flow and flow process with suitable 
examples. Two tanks A and B contain 1 kg of air at 1 bar, 50ºC and 3 bar, 50ºC when 
atmosphere is at 1 bar, 15ºC. Identify the tank in which stored energy is more. Also 
find the availability of air in each tank. 

(16) 

    
Q4  What are the advantages of multistage compression? A multistage compressor is to be 

designed to elevate the pressure from 1 bar to 120 bar, such that the stage pressure 
ratio will not exceed 4. Determine (i) Number of stages (ii) Minimum power required    
(iii) Intermediate pressures (iv) Exact pressure ratio. It is required to compress            
15 m3/min of free air. Take n = 1.2 

(16) 

    
Q5  Distinguish between fire-tube and water-tube boilers. Explain the working of fire tube 

and water tube boilers, in reference with Cochran, Babcock and Wilcox boiler, with 
neat sketches. 

(16) 

    
Q6  Draw the velocity diagram of a velocity compounded impulse and 50% reaction turbine 

stage.  
An impulse steam turbine of 180 kW has steam flowing at rate of 165 kg/min and 
leaving axially. Steam turbine blade speed is 175 m/s and it leaves nozzle at 400 m/s. 
For the blade velocity coefficient of 0.9, find nozzle angle, blade angles at inlet and 
exit, axial thrust and diagram efficiency. 

(16) 
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