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

 

P. Pages : 4 NJR/KS/18/4614/4660 

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 & charts is permitted. 

 

    

1. a) Explain Isothermal efficiency of a reciprocating compressor. What methods are adopted 

for increasing the isothermal efficiency. 

 

5 

 b) A single stage double acting air compressor delivers air at 7 bar pressure. The amount of 

free air delivered is 
3m

2
min

 at 300 rpm. The pressure and temperature at the end of suction 

stroke are 1 bar and 27ºC. The ambient conditions are 1.03 bar and 20ºC. The clearance is 

5% of stroke. 

Determine : 

i) Power required to run the compressor if mechanical efficiency is 85%. 

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

Assume index of compression and expansion as 1.3. 

 

8 

2. a) Explain multi-stage compression. 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? 

 

5 

 b) A two stage single acting reciprocating air compressor delivers air at 20 bar. The pressure 

and temperature of air before the compression in L.P. cylinder are 1 bar and 27ºC. The 

discharge pressure of L.P. cylinder is 4.7 bar. The pressure of air leaving the inter-cooler is 

4.5 bar and the air is cooled to 27ºC. The diameter and stroke of L.P. cylinder are 40 cm 

and 50 cm respectively. The clearance volume is 4% of the stroke in both cylinders. The 

speed of the compressor is 200 rpm. Assuming the index of compression and expansion in 

both cylinders as 1.3, 

Determine : 

i) I.P. required to run the compressor. 

ii) Heat rejected in the inter-cooler per minute. 

 

8 

3. a) Explain the phenomenon of surging and choking in centrifugal compressor. 

 

5 
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 b) In an eight stage axial flow compressor, the overall pressure ratio achieved is 5 : 1 with an 

overall isentropic efficiency of 90%. The temperature and pressure at inlet are 20ºC and     

1 bar respectively. The work is divided equally between the stages. The mean blade speed 

is 175 m/s and 50% reaction design is used. The axial velocity through the compressor is 

constant and equal to 100 m/s. Calculate the power required and blade angles. 

 

8 

4. a) Explain the construction and working of vane blower with a neat sketch. 

 

5 

 b) Following data is given for a centrifugal air compressor. 

 Speed = 10000 rpm. 

 Mass flow rate = 20 kg/sec 

 Inlet temperature = 25ºC 

 Inlet pressure = 1.01325 bar 

 Inlet velocity of flow = outlet velocity of flow. 

 Pressure rates = 3.5 

 Adiabatic efficiency = 0.8 

 Slip factor = 0.9 

 Work input factor = 1.05 

 Determine the tip diameter of impeller. 

 

8 

5. a) Explain ignition delay period with respect to C. I. Engine. Discuss the factors which affect 

the delay period. 

 

7 

 b) Explain the construction and working of a simple carburettor with a neat sketch. State its 

limitations. 

 

7 

6. a) Explain the stages of combustion in S. I. Engine with the help of P – Q diagram. 

 

7 

 b) What are the functions of fuel injection system in C. I. Engine? Explain the working of a 

fuel pump with a neat sketch. 

 

7 

7.  A test on a two – stroke engine gave the following results at full load. speed = 350 rpm. 

Net brake load = 65 kg, 

Mean effective pressure = 3 bar, 

Fuel consumption = 4 kg/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 

Temperature of exhaust gases = 400ºC 

Air used per kg of fuel = 32 kg 

Cylinder diameter = 22 cm. 

Stroke = 28 cm 

Effective brake drum diameter = 1 m 

C. V. of fuel = 43 MJ/kg 

Proportion of Hydrogen in fuel = 15% 

Specific heat of dry exhaust gases = 1 kJ/kgk 

Specific heat of steam = 2.1 kJ/kgk 

Sensible heat of water at room temperature = 62 kJ/kg 

Latent heat of steam = 2250 kJ/kg. 

Determine indicated power and brake power of the engine. 

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

 

14 
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8. a) Explain orifice chamber method for measuring air consumption of I.C. Engine. 

 

5 

 b) The power output of a six – cylinder four – stroke engine is absorbed by a water brake for 

which the law is 
WN

20000
, where W is brake load in Newton and N is speed in rpm. An air 

box with sharp edge orifice system measures the air consumption. The following readings 

are obtained. 

Orifice Diameter = 30 mm 

Bare = 100 mm 

Stroke = 120 mm 

C/H ratio by mass = 83/17 

Coefficient of discharge = 0.6 

Ambient Pressure = 1 bar 

Pressure drop across orifice = 14.5 cm Hg. 

Time take for 100 cc of fuel 

Consumption = 20 sec. 

Ambient temperature = 27ºC 

Fuel density = 3831kg / m  

Calculate : 

i) Torque 

ii) Brake Power 

iii) Brake specific fuel consumption 

iv) Percentage of excess air 

v) Volumetric efficiency. 

 

9 

9.  A food storage locker requires a refrigerant of 2500 kJ/min capacity at an evaporator 

temperature of – 10ºC and condenser temperature of 30ºC. The refrigerant used is Freon -

12 and is sub-cooled by 5ºC before entering the expansion valve. The vapour is superheated 

by 6ºC before leaving the evaporator coil. The compression of refrigerant is reversible 

adiabatic. The refrigerant compressor is two – cylinder, single – acting with stroke equal to 

1.3 times the bore (L = 1.3D) and operates at 975 rpm. 

Determine : 

i) refrigeration effect per kg. 

ii) mass of refrigerant circulated per min. 

iii) piston displacement per min 

iv) power required to run the compressor. 

v) heat removed through the condenser per min. 

vi) bore and stroke of the compressor. 

Take : liquid specific heat 
kJ

1.235
kgk

  

 Vapour specific heat kJ
kgk

0.735 . 

 

13 

10. a) Draw a neat sketch of simple vapour absorption cycle. List the different components and 

state their functions. 

 

7 

 b) Explain with a neat sketch Boot strap air – refrigeration system. 

 

 

6 
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11. a) Define the following : 

i) Dry bulb temperature. 

ii) Dew point temperature. 

iii) Relative humidity. 

iv) Specific humidity. 

v) Dalton's Law of partial pressure. 

 

5 

 b) In a laboratory test, a psychrometer recorded dry bulb temperature as 35ºC and wet bulb 

temperature 28ºC. 

Calculate : 

i) Vapour Pressure 

ii) Relative humidity 

iii) Specific humidity 

iv) Degree of saturation 

v) Dew point temperature 

vi) Enthalpy of mixture. 

 

8 

12. a) Describe briefly the following psychrometric processes. 

i) Heating and humidification. 

ii) Cooling and dehumidification. 

 

4 

 b) The following conditions are given for an air – conditioned auditorium. 

Outdoor condition = 40ºC DBT and 20ºC WBT 

Required comfort conditions = 20ºC DBT and 60% RH 

Capacity of auditorium = 1500 persons. 

 Amount of outdoor air supplied = 30.3m / min / person  

If the required condition is achieved first by adiabatic humidifying and then cooling, find  

i) Capacity of the cooling coil and surface temperature of the coil if the by – pass factor 

 is 0.25.  

ii) Capacity of the humidifier and its efficiency. 

 

 

************ 
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