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B.E. (Mechanical Engineering / Power Engineering) Sixth Semester (C.B.S.) 
Energy Conversion - I 

 

P. Pages : 3 NJR/KS/18/4534/4560 

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

 9. Assume suitable data whenever necessary. 

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

 11. Use of non programmable calculator is permitted. 

 12. Use of steamtable Mollier chart is permitted. 

 

    

1. a) Define a steam generating unit. Explain construction and working of Babcock and 

Willcox boiler with neat sketch. 

 

7 

 b) What is function of boiler mounting? Explain with neat sketches. 

i) Air preheater. 

ii) Fusible plug. 
 

OR 
 

6 

2. a) Name different type of high pressure boiler and explain working of Benson boiler with 

neat sketch. 

 

7 

 b) Discuss in brief with function's of Economiser with well labelled diagram. 

 

6 

3. a) A Lancashire boiler generates 2400 kg of dry steam per hour at a pressure of 11 bar. The 

grate area is 23m and 90 kg. of coal is burnt per 
2m of grate area per hour. The calorific 

value of coal is 33180 kJ/kg and temperature of feed water is 17.5ºC. Determine : 

i) Actual evaporation per kg of coal. 

ii) Equivalent evaporation from and at 100º C. 

iii) Efficiency of the boiler.  

 

7 

 b) Explain any one artificial draught used in boiler installation. What are the advantages of 

artificial draught over natural draught. 
 

OR 
 

7 

4. a) Determine the height and diameter of Chimney used to produce draught for a boiler which 

has an average coal consumption of 1800 kg/hr and flue gases formed per kg of coal fired 

are 14 kg. The pressure loss through the system are given below. Pressure loss in fuel bed 

= 7 mm of water, pressure loss in boiler flues = 7 mm of water pressure loss in bends = 

3mm of water pressure loss in Chimney = 3 mm of water pressure head equivalent to 

velocity of flue gases passing through the Chimney = 1.3 mm of water. 

The temperature of ambient air and flue gases are 35ºC and 310ºC respectively. Assume 

actual is 80% of theoretical. 

 

7 
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 b) In a certain boiler installation a Chimney of 42.5 m height produces a natural draught 

equivalent to 33.25 m column of hot gases. The mass flow rate of gases per kg of coal is 20 

kg if temperature of boiler house is 33º C. Calculate : 

i) Temperature of furnace gases leaving the Chimney. 

ii) Extra heat being carried away by the gases by artificial draught. The gas can be reduced 

 as low as 120ºC. The unit is enforced due to condensation of gases below this 

 temperature. The mean sp. heat of flue gases = 1.005 kJ/kgºk 

iii) Calculate efficiency of Chimney. 

  

7 

5.  Write short notes on any two. 
 

1) Circulating Fluidized bed boiler. 
 

2) Ash handling system. 
 

3) Bubbling Fluidized bed boiler. 
 

OR 
 

13 

6. a) Explain how cogeneration is advantages over conventional power plant. What is meant by 

combined cycle cogeneration. 
  

6 

 b) Explain topping cycle and bottoming cycle with line diagram. 

 

7 

7. a) Explain the significance of critical pressure ratio. 
 

4 

 b) An impulse turbine develops 1000 kw with steam consumption of 7.6 kg/kw. when steam 

is supplied through convergent divergent nozzle. The pressure and temperature of steam 

before entering the nozzle are 18 bar and 300ºC. If 10% of total enthalpy drop takes place 

due to friction in divergent part nozzle. 

The diameter of cash nozzle as 10 mm and exit pressure is 0.2 bars determine : 

i) Number of nozzles required and exit diameter of each nozzle. 

ii) Throat diameter of each nozzle. 

iii) The length of divergent pass of nozzle of angle of diverging is 12º. 

Assume flow through nozzle is maximum. 
 

OR 
 

9 

8. a) What is effect of friction in nozzle? 
 

4 

 b) Stem at a pressure of 11 bar and dryness fraction of 0.98 is discharged through convergent 

divergent nozzle to back pressure of 0.1. The mass flow rate as 12kg/kwh. If power 

developed is 250 kW. Determine : 

i) Pressure at the throat. 

ii) Numbers of nozzles required and dimensions of nozzle if each nozzle has throat of 

 rectangular cross section of 5mm 10mm . If 10% of overall isentropic enthalpy drop 

 reheats the steam by friction in divergent portion. 

 

9 

9. a) Explain with the help of neat sketch a single stage impulse turbine. Also explain the pressure 

and velocity diagrams along the axial direction. 
 

6 

 b) In a steam impulse turbine the nozzle are inclined at 20º to the direction of motion of the 

moving blades. The steam leaves the nozzle at 375 m/sec. The blade velocity is 165 m/sec. 

Calculate suitable inlet and outlet angle for blades in order that axial thrust is zero, then 

relative velocity of steam as it flows over blade is reduced by 15% by friction. Also 

determine the power developed for a flow rate of 10 kg/sec. 
 

OR 
 

8 
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10. a) What do you mean by compounding of steam turbine? Explain any one. 

 

6 

 b) The outlet angle of Parson's turbine is 20º and axial velocity of flow of steam is 0.5 times 

the mean blade velocity. If the diameter of ring is 1.25 m and rotational speed is 3000 rpm 

determine : 

i) Inlet angles of blade. 

ii) Power developed if dry saturated steam at 5 bar passes through the blade whose height 

 may be assumed to be 6 cm. Neglect effect of blade thickness. 

 

8 

11. a) Give the need and importance of condenser and cooling tower in steam power plant. 

 

4 

 b) The steam turbine discharges 5000 kg of steam per hour at 40ºC and 0.85 dry. The air 

leakage into condenser operating in conjunction with a steam turbine is estimated at 15 

kg/hr. The temperature at suction an pump is 32ºC and temperature of condensate is 35º C. 

Determine : 

i) The vacuum gauge reading. 

ii) Capacity of air pump. 

iii) Loss of condensate in kg/hr. 

iv) The quantity of working water if rise in temperature of cooling water is limited to 10ºC. 

 

OR 

  

9 

12. a) Explain Natural draught cooling tower with neat sketch. 

 

4 

 b) The observation recorded during the trial on a steam condenser are given below 

Condenser vacuum = 685 mm of Hg. 

Barometer reading = 765 mm of Hg. 

Mean condensate temp = 34ºC. 

Hot well temperature = 28º. 

Condensate formed per hour = 1750 kg. 

Circulating cooling water outlet temp = 30ºC. 

Quantity of cooling water = 1300 kg/min 

Determine : 

i) Vacuum efficiency. 

ii) Undercooling of condensate. 

iii) Condenser efficiency. 

iv) Condition of steam as it enters the condenser. 

v) Mass of air present per kg of uncondensed steam  

 Take R for air = 0.287 kJ/kgºk. 

 pwaterC 4.187kJ / kgº k . 

 

9 

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