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

P. Pages :  4 NIR/KW/18/3559/3605 

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 and refrigeration charts and tables is permitted. 

 

    

1. a) Prove that the work done in a two stage reciprocating air compressor per kg of air 

delivered with perfect intercooling is given by - 
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 b) The free air delivery of a single cylinder single acting single stage reciprocating air 

compressor is 2.5 m3/min. The ambient air is at 0ºC and 1.013 bar and delivery pressure is 

7 bars. The clearance volume is 5% of the stroke volume and law of compression and 

expansion is 
1.25PV C= . If L = 1. 2D and the compressor runs at 150 RPM, determine the 

size of the cylinder. 

 

8 

2. a) What are the advantages of multi-stage compression over a single stage compression for 

the same pressure ratio ? Why inter-cooling is necessary in multi-stage compression ? 

 

4 

 b) A single acting two stage compressor with complete inter-cooling delivers 5 kg/min of air 

at 15 bar pressure. Assuming an intake at 1 bar and 15ºC and that the compression and 

expansion processes are polytropic with n = 1.3, calculate the power required and the 

isothermal efficiency, if the speed is 420 rpm. 

Assuming the clearance volume of LP & HP cylinders to be 5% & 6% of the respective 

cylinder swept volumes, calculate swept and clearance volumes for cylinders. 

 

10 

3. a) Explain the advantages and limitations of reciprocating and rotary compressors. 

 

5 

 b) The following data are given for a centrifugal air compressor. Determine the tip diameter 

of the impeller. 

Speed = 10,000 rpm 

Mass flow rate = 20 kg/s 

Inlet temperature = 25ºC 

Inlet pressure = 1.01325 bar 

Inlet velocity of flow = outlet velocity of flow  

Pressure ratio = 3.5 

Adiabatic efficiency = 0.8 

Slip factor = 0.9 

Work input factor = 1.05 

8 
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4. a) Describe the construction and working of a roots blower with a neat sketch. 

 

5 

 b) An axial flow compressor comprises a number of similar stages with equal work done per 

stage and the velocity of flow is uniform throughout the compressor. The following data 

are given. 

Overall stagnation pressure ratio = 3.5 

Stagnation inlet temperature = 60ºC 

Relative air angle at rotor inlet = 130º 

Relative air angle at rotor outlet = 100º 

Blade velocity = 185 m/s 

Degree of reaction = 0.5 

Overall stagnation isentropic efficiency = 87% 

Calculate  

i) Stagnation outlet temperature 

ii) Number of stages 

 

8 

5. a) List the relative merits and demerits of two stroke engines over four stroke engines. 

 

4 

 b) Draw a simple carburetor and explain its working. 

 

6 

 c) Discuss the effects of the following factors on the knocking tendency of an S.I. Engine. 

i) Pressure and temperature of mixture at inlet 

ii) Engine speed 

iii) Combustion chamber wall temperature. 

 

3 

6. a) Explain the combustion stages of C.I. engine with P- diagram. 

 

7 

 b) Differentiate between spark ignition and compression ignition engine. 

 

6 

7. a) The following observations were taken during a trial on a single cylinder 4 stroke oil 

engine. 

Duration of trial = 1 hour 

Fuel consumption = 7.6 kg 

Total revolutions = 12000 

Net brake load = 1.5 kN 

Brake drum diameter = 1.83 m 

Total cooling water circulated = 550 kg 

Inlet temperature of cooling water = 15ºC 

Outlet temperature of cooling water = 60ºC 

Temperature of exhaust gases = 300ºC 

Atmospheric temperature = 20ºC 

Air consumption = 360 kg 

Mean effective pressure = 6 bar 

CV of fuel = 45000 kJ/kg 

CP for gases = 1 kJ/kg K 

Bore = 30 cm, stroke = 45 cm 

Determine : 

i) Brake power  

ii) Mechanical efficiency 

iii) Brake thermal efficiency  

iv) Draw up a heat balance sheet on hour basis 
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 b) Explain the method of measuring I.P. of a multicylinder S.I. engine. 

 

4 

8.  The following observations were made during the test on a 6-cylinder, 4-stroke oil engine.  

Bore of the cylinder = 12 cm 

Stroke of the piston = 12 cm 

Speed of the engine = 2400 rpm 

The B.P. of the engine is measured by hydraulic dynamometer and air consumption is 

measured by air - box method. 

Load on dynamometer = 480 N 

Dynamometer constant = 23400 

Orifice diameter = 6 cm 

Discharge coefficient of orifice = 0.6 

Head causing the flow through orifice = 36 cm of water 

Barometer reading = 760 mm Hg 

Ambient temperature = 20ºC 

Fuel consumption = 18.6 kg/hr 

The fuel used contains 84% carbon and 16% hydrogen 

CV of fuel used = 43000 kJ/kg 

Find the following : 

i) Brake mean effective pressure 

ii) Specific fuel consumption 

iii) Brake thermal efficiency 

iv) Volumetric efficiency 

v) Percentage of excess air supplied 

 

14 

9. a) Explain Boot-strap air refrigeration system with a neat sketch. 

 

5 

 b) A food storage locker requires a refrigeration capacity of 50 kW. It works between a 

condenser temperature of 35ºC and an evaporator of –10ºC. The refrigerant is ammonia. It 

is subcooled by 5ºC before entering the expansion valve. The vapour leaving the evaporator 

is dry saturated. Assuming a single cylinder single acting compressor operating at 1000 rpm 

with stroke equal to 1.2 times the bore, Determine : 

i) Power required 

ii) Cylinder dimensions 

Pliquid P vapour
kJ

C 4.556 kJ / kg K, C 2.903
kg K

= =  
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10. a) How are refrigerants designated ? Give the chemical formulae and designation of the 

following refrigerants 

i) Trichloromonofluoromethane 

ii) Trichlorotrifluoroethane. 

 

5 

 b) A R-12 refrigerator producing a cooling effect of 20 kJ/s operates on a simple cycle between 

-20ºC and 40ºC. The vapour leaves the evaporator dry saturated and there is no 

undercooling. Determine the power required. If the compressor operates at 300 rpm and has 

a clearance volume of 3% of stroke volume, determine the piston displacement of the 

compressor. For compressor assume that the expansion follows PV1.3 = constant. 

PvapC 0.747 kJ / kgK= . 
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11. a) Define the following terms : 

i) Saturated air 

ii) Dew point temperature  

iii) Relative humidity 

iv) Dalton's law of partial pressure 

v) Enthalpy of moist air. 

 

5 

 b) Atmospheric air at 15ºC DBT and 30% RH passes through a furnace and through a 

humidifier, in such a way that the final DBT is 32ºC and 40% RH. Determine - 

i) heat and moisture added to air 

ii) sensible heat factor of the process  

Solve using psychrometric chart. 
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12. a) Describe briefly : 

i) heating and humidification 

ii) cooling and dehumidification 

iii) By-pass factor 

 

6 

 b) The sling psychrometer in a laboratory test recorded the following readings : 

Dry bulb temperature = 35ºC 

Wet bulb temperature = 25ºC 

Calculate the following  

i) Specific humidity 

ii) Relative humidity 

iii) Enthalpy of mixture per kg of dry air. 
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