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

 
P. Pages :  4 NRJ/KW/17/4614/4660 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes :  1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Assume suitable data whenever necessary. 

 9. Illustrate your answers whenever necessary with the help of neat sketches. 

 10.  Use of non programmable calculator is permitted. 

 11.  Use of steam tables, refrigeration tables and chart is permitted. 

 

    

1. a) Classify the compressor in detail. 

 

3 

 b) Derive the condition for minimum work in a multistage compressor with perfect 

intercooling. 

 

7 

 c) Define volumetric efficiency of a reciprocating compressor. Derive the equation for the 

same. 

  

4 

  OR 

 

 

2. a) Derive the expression for work done in a multistage compressor with clearance. 

 

4 

 b) A  single  stage  double  acting  air  compressor  delivers  air  at  7.5  bar.  The  pressure  and 

temperature at the end of suction stroke are 1 bar and 25ºC. It delivers 2.2 m3 of free air per 

minute when the compressor is running at 310 rpm. The clearance volume is 5% of stroke 

volume. The pressure and temperature of ambient air are 1.03 bar and 20ºC. 

Determine : 

i) Volumetric efficiency of the compressor. 

ii) Diameter and stroke of the cylinder if both are equal and 

iii)  I. P. of the compressor and B. P. if the mechanical efficiency is 85%. 

Take : Index of compression = 1.25 and  

Index of expansion = 1.3. 

 

10 

3. a) Explain Roots blower and vane type blower with neat sketch. 

 

4 

 b) Explain : 

i) Slip factor and pressure coefficient along with their significance. 

ii) Surging and choking 

iii)  Performance curves of centrifugal compressor. 

 

 

3 

3 

3 

  OR 
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4. a) Differentiate between centrifugal and axial flow compressors. 

 

3 

 b) An axial flow compressor with on overall isentropic efficiency of 85% draws air at 20ºC 

and compresses it in the pressure ratio of 4:1. The mean blade speed and flow velocities 

are constant throughout the compressor. Assuming 50% reaction blading and take blade 

velocity as 180 m/s and work input factor as 0.82. 

Calculate : 

i) Flow velocity  

ii) Number of stages 

Take º42,º12 11  . 

 

10 

5. a) Explain the phenomenon of knock in SI Engine. 

 

5 

 b) Explain in detail various stages of combustion in CI Engine. 

 

8 

  OR 

 

 

6. a) Define Carburetor and explain the working of simple carburetor with neat sketch. 

  

7 

 b) Explain the working of 2-stroke engine with neat sketch. 

 

6 

7. a) A four cylinder four stroke engine running at 1200 rpm delivers 20 kW. The average 

torque when one cylinder was cut is 110 Nm. Find the indicated thermal efficiency if the 

calorific value of the fuel is 43 MJ/kg and the engine uses 360 gms of gasoline per kWh. 

 

5 

 b) Explain the following : 

i) Air standard efficiency 

ii) Brake thermal efficiency 

iii) Indicated thermal efficiency 

iv) Mechanical efficiency 

v) Relative efficiency 

vi) Volumetric efficiency 

vii) Scorenging efficiency 

viii) Combustion efficiency 

 

8 

  OR 

 

 

8.  A full load test on a 2-stroke engine gives following results. 

Speed = 440 rpm 

Brake load - 50 kg 

Imep - 3 bar 

Fuel consumption - 5.4 kg/h 

Rise in jacket water temperature - 36ºC 

Jacket water flow rate = 440 kg/hr 

Air fuel ratio by mass - 30 

Temp. of exhaust gas - 350ºC 

Temp. of test room - 17ºC 

Barometric pressure - 76 cm of Hg 

Cylinder diameter - 22 cm 

13 
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Stroke - 25 cm 

Brake diameter - 1.2 m 

Calorific value of fuel - 43 MJ/kg 

Proportion of Hydrogen by mass in the fuel - 15%  

R = 0.287 kJ/kg 

Mean specific heat of dry exhaust gases = 1 kJ/kg k. 

Specific heat of dry steam – 2 kJ/kg.k 

Take,  

Enthalpy of superheated steam to be 3180 kJ/kg 

Determine :  

i) Indicated thermal efficiency 

ii) Specific fuel consumption in g/kWh 

iii) Volumetric efficiency based on atmospheric conditions. 

Draw up a heat balance for the test on the percentage basis. 

 

9. a) Differentiate between VCRS and VARS. 

 

4 

 b) Draw the T-S and P-h chart for the following cases : 

i) Cycle with dry saturated vapour after compression. 

ii) Cycle with wet vapour after compression. 

iii) Cycle with superheated vapour after compression. 

iv) Cycle with superheated vapour before compression and 

v) Cycle with undercooling or subcooling of refrigerant. 

OR 

10 

10. a) Discuss the desired characteristics of refrigerant used in vapour compression refrigeration 

system. 

 

4 

 b) A vapour compression refrigerator uses R-12 as refrigerant and the liquid evaporates in 

the evaporator at -15ºC. The temperature of this refrigerant at the delivery from the 

compressor is 15ºC when the vapour is condensed at 10ºC find COP  

if - i) There is no undercooling and 

      ii) Liquid is cooled by 5ºC before expansion by throttling. 

Take Cp for superheated vapour as 0.64 kJ/kg.k and that for liquid as 0.94 kJ/kg.k 

 

10 

11. a) Define the following psychrometric terms : 

i) Humidity 

ii) Dry bulb temperature 

iii) Wet bulb temperature 

iv) Wet bulb depression 

v) Dew point depression 

 

 

 

 

5 
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 b) Draw and explain the various processes on psychrometric chart. 

i) Sensible heating 

ii) Sensible cooling 

iii) Cooling and Dehumidification 

iv) Heating and Humidification. 

OR 

 

8 

12. a) Draw and explain the working of air washer. 

 

5 

 b) Describe the summer air conditioning with neat sketch. 

 

 

8 

  ***********  
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