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

 
P. Pages : 4 TKN/KS/16/7562/7607 

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 steam tables, Refrigeration chart & tables, Psychrometric chart is  

  permitted. 

 

    

1. a) Explain two stage compressor with perfect intercooling with neat sketch.  

 
5 

 b) A single acting single stage compressor handles air at intake condition at 1 bar 15ºC. The 

air is delivered at 7 bar. Assume clearance volume as 5% of stroke volume. The compression 

and expansion law is PV1-32=C. The compressor runs at 350r.p.m. The cylinder diameter is 

18cm and stroke is 25cm Draw P-V diagram and also calculate volumetric efficiency and  

I. P. of compressor.  

 

OR 

 

8 

2. a) Explain various factors affecting volumetric efficiency of air compressor.  

 
4 

 b) A two stage air compressor compresses air from 1 bar and 20ºC to 42 bar. If the law of 

compression is PV1.35 = C and the intercooling is complete to 20ºC. Find per kg of air, The 

work done in compressing, and the mass of water necessary for, abstracting the heat in 

intercooler. If the temperature rise of the cooling water is 25ºC. Take R=287 J/kg K and 

Cp=1kJ/kgk.   

 

9 

3. a) Explain construction and working of vane type Rotary compressor, with neat sketch and 

P-V diagram.  

 

4 

 b) A centrifugal compressor is desired to have a total pressure ratio of 4.1 the inlet eye of the 

compressor impeller is 30 cm in diameter. The axial velocity at the inlet is 130m/sec and 

mass flow is 12kg/sec. The velocity in the delivery duct is 120 m/sec. Tip speed of the 

impeller is 460m/sec runs at 16000 rpm with total head isentropic efficiency of 79% and 

pressure coefficient of 0.72, the ambient conditions are 1.0332 bar and 20ºC. calculate  

i) Static pressure ratio. 

ii) Static pressure and temperature at inlet and exit of compressor. 

iii) Work of compressor per kg of air 

iv) Theoretical IP required to drive compressor.  

 

OR 

 

 

9 
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4. a) Discuss the methods of finding the width of impeller blades in a rotary air compressor. 

 
5 

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

44° and 11º respectively. The compressor is to produce a pressure ratio of 5:1 with an overall 

isentropic efficiency of 85% when the air inlet temperature is 40ºC. The blade speed and 

axial velocity are constant throughout the compressor. Assume a value of 200 m/sec for the 

blade speed, Find the number of stages required when the work factor is 0.9 for all stages.  

 

8 

5. a) Discuss the relative advantages and disadvantages of internal combustion and external 

combustion engines.  

 

4 

 b) In what respects four- stroke diesel cycle (compression ignition) engine differs from four-

stroke cycle spark ignition engine?  

 

5 

 c) Explain with neat sketch the working of simple carburetor and state the reasons. Why it is 

not practically used. 

 

OR 

 

5 

6. a) Why inlet valve closing is delayed in four stroke diesel engine? Explain with valve timing 

diagram. 

  

4 

 b) Explain the phenomenon of knock in CI engines and compare it with SI engine knock. 

 
4 

 c) Explain the combustion in C.I. engine with P-Q diagram.  

 
6 

7. a) What is mean effective pressure? Describe any one method of measuring Indicated power 

of an IC engine.  

 

4 

 b) In a test of a 4-cylinder, 4 stroke engine 76 mm bore and 100mm stroke, the following 

results were obtained at full throttle at a particular constant speed and with fixed setting of 

fuel supply of 6.0kg/hr. 

B.P. with all cylinder working = 15.6 KW 

B.P. with cylinder no. 1 cut out = 11.1 KW.  

B.P. with cylinder no. 2 cut out = 11.03 KW. 

B.P. with cylinder no. 3 cut out = 10.88 KW. 

B.P. with cylinder no. 4 cut out = 10.66 KW. 

If the calorific value of fuel is 43600 kJ/kg and clearance volume is 0.0001m3. Calculate:  

i) Mechanical efficiency. 

ii) Indicated thermal efficiency. 

iii) Air standard efficiency. 

 

OR 

 

10 

8.  A test on a two-stroke engine gave the following results at full load: 

Speed = 350rpm 

Net brake load = 65kg. 

mep = 3 bar 

Fuel consumption = 4kg/hr.  

Jacket cooling water flow rate = 500 kg/hr.  

Jacket water temperature at inlet = 20ºC 

Jacket water temperature at outlet = 40ºC 

Test room temperature = 20ºC 

14 
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Temperature of exhaust gases = 400ºC  

Air used per kg of fuel = 32kg. 

Cylinder diameter = 22cm 

stroke  = 28cm 

Effective brake diameter = 1m 

calorific value of fuel = 43MJ/kg. 

proportion of hydrogen in fuel = 15% 

specific heat of dry exhaust gas = 1 kJ/kgK 

specific heat of steam = 2.1 kJ/kgk 

sensible heat of water at room temp.  = 62 kJ/kg 

latent heat of steam = 2250 kJ/kg 

Find B.P., I.P. and draw up heat balance sheet for the test on kJ/min and percentage basis.  

 

9. a) Derive an expression for the COP of simple vapour absorption system.  

 
4 

 b) An ammonia refrigerator produces 20 tons of ice per day from and at 0ºC. The condensation 

and evaporation takes at 20ºC and – 20ºC respectively. The temperature of vapour at the 

end of isentropic compression is 50ºC and there is no under cooling of the liquid. The actual 

COP is 70% of the theoretical C.O.P. 

Determine  

i) The rate of NH3 circulation.  

ii) The size of single acting compressor when running at 240rpm assuming L = D and 

 volumetric efficiency 80%. 

 Take hfg (fusion of ice) 335 kJ/kg.   

Temperature 

ºC 

Enthalpy (kJ/kg) Entropy (kJ/kg-k) 

hf hg sf sg 

20 274.98 1461.58 1.04341 5.0919 

-20 89.72 1419.05 0.3682 5.6204 

Take (Vsup)Specific Volume of dry vapour at -20ºC = 0.624 m3/kg. Specific heat of 

superheated vapour = 2.8kJ/kg-k. 

 

OR 

 

9 

10. a) Differentiate between vapour compression and vapour absorption system.  

 
4 

 b) A refrigeration system of 10.5 tonnes capacity at an evaporator temperature of -12ºC and a 

condenser temperature of 27ºC is needed in a food storage locker. The refrigerant ammonia 

is sub-cooled by 6ºC before entering the expansion valve. The vapour is 0.95 dry as it leaves 

the evaporator coil. The compression in the compressor is of adiabatic type. 

Find 

i) Condition of refrigerant at outlet of the compressor.  

ii) Condition of vapour at entrance to evaporator. 

iii) C.O.P. 

iv) Power required in KW.  

Neglect valve throttling and clearance effect.  

 

9 

11. a) Define the following terms related with moist air.  

 

i) Specific Humidity. ii) Relative Humidity. 

 

iii) Dew point Temperature. iv) Degree of saturation.  

 

 

4 Na
gp
ur
St
ud
en
ts
.O
rg



TKN/KS/16/7562/7607 4 

 

 b) The sling-psychrometer reads 40ºC DBT and 28ºC WBT. Calculate the followings: 

i) Specific Humidity. ii) Relative humidity. 

iii) Vapour density in air. iv) Dew-point temperature.  

v) Enthalpy of the mixture per kg of dry air.  

Assume atmospheric pressure to be 1.03 bar.  

 

OR 

 

9 

12. a) Define the term 'bypass factor used for cooling OR heating coil and find expression for that.' 

 
5 

 b) The atmospheric air at 25ºC dry bulb temp. and 12ºC wet bulb temperature is flowing at the 

rate of 100m3/min through the duct. The dry saturated steam at 100ºC is injected into the 

air at the rate of 72kg per hour. calculate Sp. Humidity and enthalpy of the leaving air. Also 

determine the dry bulb & wet bulb temperature and relative humidity of leaving air. 

  

 

8 

  *********  
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