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B.E. Seventh Semester (Mechanical Engineering / Power Engineering) (Old) 
Energy Conversion - II 

 
P. Pages :  3 NKT/KS/17/2353/2441 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Answer three questions from Section A and three questions from Section B. 

 3. Due credit will be given to neatness and adequate dimensions. 

 4. Assume suitable data wherever necessary. 

 5. P-V, T-S Diagrams should be given wherever necessary. 

 6. Illustrate your answers wherever necessary with the help of neat sketches. 

 7. Use of Steam tables, Mollier's chart, Drawing instruments is permitted. 

 8. Use of non-programmable calculator is permitted. 

 

  

  SECTION – A 

 

 

1. a) In an air compressor prove that the clearance has no effect on the theoretical workdone in 

compressing and delivering one kg of air, if the range of pressure of the suctions and 

delivery pressure remain the same and the law of the compression and expansion is same. 
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 b) A single cylinder double acting air compressor is to deliver air at 10 bar, starting from 

atmosphere air at 1.01325 bar and 30ºC. The cylinder is 15 cm and the stroke is 20cm. The 

air compressor runs at 600 rpm. Assume the temperature of air at delivery to be 200ºC. 

Determine 

i) Quantity of air delivered/minute 

ii) Index of compression. 

iii) Power needed to drive compressor. 
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2.  A single acting two stage air compressor with complete intercooling deliver 6kg/min of air 

at 20 bar. Assume intake at 1.1 bar and 20ºC and compression and expansion law 

.CPV 3.1   Assume minimum workdone condition, calculate  

i) Power required to drive the compressor at 420 rpm. 

ii) Isothermal efficiency. 

iii) Free air delivered per minute. 

iv) If the clearance ratio for LP and HP cylinder are 0.04 and 0.06. calculate volumetric 

 efficiency and swept volume of each cylinder. 

v) Net heat transfer in LP & HP cylinder during the compression and also in intercooler  

 Assure kkg/kJ71.0C,kkg/kJ287.0R V  . 
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3. a) Describe the working of the centrifugal compressor with neat sketch. 

 
5 

 b) An axial flow air compressor of 50% reaction design has blades with inlet and outlet angle 

of 45º and 10º respectively. The compressor is to produce a pressure ratio of 6:1 with an 

overall isentropic efficiency of 0.85 when the air inlet temperature is 40ºC, the blade speed 

and axial velocity are constant throughout the compressor. Assuming the value of 200 m/s 

of the blade speed, find the number of stages required. 
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4. a) Write a brief note on: 

i) Vane blower  ii) Roots blower  
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 b) Compare the work input required for a roots blower and vane-type compressor having 

same volume inducted of 0.3m3/rev. the inlet pressure is 1.013 bare and pressure ratio is 

1.5 in a compressor. For vane -type compressor, assume half the compression take place 

through half the pressure range. Also determine efficiencies. 
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5. a) Differentiate between 2-stroke and 4-stroke engine Why are 4-stroke engine preferred 

over 2-stroke engine. 
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 b) Explain stages of combustion in CI engine. 
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 c) Explain the different system of fuel injection in SI engines. 
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  SECTION – B 

 

 

6. a) Explain air box method to determine air flow to the engine. 
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 b) A single cylinder, 4-stroke Diesel engine works on the following data  

cylinder bore = 15cm, stoke = 25cm  

Speed = 250 rpm 

Area of the indicator diagram = 6cm2 

Length of the indicator diagram = 9cm 

Spring constant = 7.5 bar/cm 

Brake specific fuel consumption = 0.24 kg/kwh 

C.V. of fuel = 42000 kJ/kg 

Diameter of brake wheel = 70cm 

Rope Diameter = 3.5 cm 

Brake load = 40kg 

Determine  

i) Brake power ii) IMEP 

iii) Indicated power iv) Mechanical efficiency 

v) Indicated thermal efficiency. 
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7.  A 6-cylinder, 4-stroke Diesel engine has bore of 33.75cm and a stroke of 37.5cm. It is tested 

at half-load condition and gave the following observations: 

Brake power = 142 kw, Engine speed = 350 rpm. 

Indicated mean effective pressure = 3.72 bar 

Fuel consumption rate = 44 kg/hr 

Calorific value of fuel = 44800 kJ/kg 

Air consumption rate = 38.6 kg/min 

Water flow rate in the jacket = 60.2 kg/min 

Rise in temperature of water = 32ºC 

Piston cooling oil flow rate = 34.96 kg/min 

CP of piston oil = 2.1 kJ/kg k 

Rise in cooling oil temperature = 20ºC 

Exhaust gas temperature = 310ºC 

Ambient air temperature = 25ºC 

CP for exhaust gases = 1.05 kJ/kg k 

CP for cooling water = 4.187 kJ/kg k 

Fuel contain 14% H2 , 86% C by mass.  

Assume partial pressure of water vapour to be 0.06 bar & CPsteam =2.1 kJ/kg k prepare heat 

balance sheet on minute and percentage basis. 
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8. a) Describe with neat diagram a closed cycle gas turbine plant. State its merit and demerit. 
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 b) A gas turbine has an overall pressure of 5:1 and a maximum cycle temperature of 550ºC. 

The turbine drive the compressor and an electric generator. The ambient temperature is 20ºC 

and the isentropic efficiencies of the compressor and turbine are 80% and 83% respectively. 

The air mass flow rate is 15kg/s. Determine. 

i) The power output in kw ii) The thermal efficiency and 

iii) The work ratio in the cycle. 
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9. a) Explain the different components of a jet propulsion cycle. 
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 b) The effective jet velocity from a jet engine is 2700 km/hr. The forward flight velocity is 

1350 km/hr and the air flow rate is 78.6kg/s calculate: 

i) Thrust ii) Thrust power  

iii) Propulsive efficiency 

 

6 

 c) Explain the working of ramjet engine. 
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10.  Write a shorts note on any three. 

i) Method to improve efficiency of gas turbine plant. 

ii) Turboprop engine 

iii) Optimum pressure ratio for maximum specific work output. 

iv) Pulse jet engine. 
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  ********  
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