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

P. Pages :  3 NRJ/KW/17/4534/4560 

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.  Diagrams and chemical equations should be given whenever necessary. 

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

 12.  Use of non programmable calculator is permitted. 

 13.  Use of steam table & Mollier chart is permitted. 

 

    

1. a) What are the essentials of a good steam boiler? Explain the construction and working of a 

Cochran boiler with neat sketch. 

 

7 

 b) State the differences between the following boilers. 

i) Internally fired and Externally fired. 

ii) Water Tube and Fire Tube. 

iii)  Forced circulation and Natural circulation. 

 

OR 

 

6 

2. a) Write the functions of the following devices with neat sketch. 

i) Blow-off cock. 

ii) Air preheater. 

 

7 

 b) Classify fuels used for steam generators and state the necessity of water treatment in a 

steam generating unit. 

 

6 

3. a) A boiler is equipped with a chimney of 28m height. The ambient temperature is 25ºC. The 

temperature of flue gases passing through the chimney is 310ºC. If the air flow is 22 kg/kg 

of fuel burnt, find 

a) The theoretical draught in mm of water. 

b) The velocity of flue gases passing through chimney if 50% of the theoretical drought 

 is lost in friction. 

 

6 

 b) Defined the boiler draught and prove that maximum mass flow of hot gas discharged 

through chimney is 
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4.  The following reading was recorded during boiler trial: 

i) Mass of steam generated = 5100 kg/hr  

ii) Coal burnt = 680 kg/hr 

iii) Calorific value of coal = 29800 kJ/kg 

iv) Steam pressure = 14 bar 

v) Dryness fraction of boiler = 0.95 

vi) Temperature of steam leaving superheater = 320ºC 

vii) Temperature of water entering and leaving the economizer = 30ºC and 130ºC resp. 

Find:  

a) Over all efficiency of unit. 

b) Percentage of heat utilized in Boiler, economizer and superheater. 

 

13 

5. a) Explain the principle of operation of circulating fluidised bed boiler? Enumerate the 

advantages of circulating fluidised bed boiler. 

 

7 

 b) Explain cogeneration principle with its types. 
 

OR 
 

6 

6. a) Explain how cogeneration is advantageous over conventional power plant and what is 

meant by combined cycle cogeneration. 

 

7 

 b) Explain coal handling system. Why the ash handling is difficult than coal handling? 

 

6 

7. a) What is steady flow energy equation as applied to steam nozzles? Explain its use in the 

calculation of steam velocity at the exit of a nozzle. 

 

5 

 b) A steam turbine develops 190kW with a consumption of 18 kg/kWh. The pressure and 

temperature of steam entering the nozzle are 11.8 bar and 220ºC resp. The steam leaves 

the nozzle at 1.18 bar. The diameter of nozzle at the throat is 8mm. Find the number of 

nozzles. 

 If 8 percent enthalpy drop is lost due to friction in diverging part of the nozzle, 

determine the diameter at the exit of the nozzle and exit velocity of leaving steam. 
 

OR 
 

9 

8. a) Define nozzle efficiency using enthalpy- entropy diagram. What are the effect of 

irreversibilities on nozzle efficiency.  

 

5 

 b) The steam is supplied to nozzle at a rate of 1.1 kg/s from inlet condition of 10 bar with dry 

saturated and exit at 1.2 bar precure. The efficiency of the nozzle for the convergent 

portion is 95 Percent and that of the divergent portion is 90 percent. Determine.  

a) Throat and exit diameter of nozzle. 

b) Length of nozzle if divergent cone angle of the nozzle is 14º. 

c) The power in kW corresponds to exit velocity of the steam. 

 

9 

9. a) Define the term. "Degree of Reaction" as applied to reaction turbine. Show that for a 

Parson's reaction turbine, the degree of reaction is 50%. 

 

5 

 b) Parson's reaction turbine supplied the steam at speed of 250 m/sec. The blade inlet angle is 

55º and outlet angle is 20º to the tangent of blade ring. For shockless entry, determine the 

blade speed. Incase maximum efficiency is to be achieved determine the blade inlet angle 

and blade speed and blade efficiency in that case. 

OR 

 

9 
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10.  In an impulse turbine, the steam issues from nozzle with n speed of 650 m/s and mean 

blade velocity is 125 m/s. The velocity is compounded by passing the steam through a 

ring of moving blades through a ring of fixed blade and finally through a ring of moving 

blades. 

The nozzle outlet angle = 16º 

Outlet angle of first row of moving blades = 18º 

Outlet angle of fixed guide blades = 22º 

Outlet angle of second moving blades = 36º 

Steam flow rate = 900 kg/hr 

The ratio of relative velocity at the outlet to that at the inlet is 0.84 for all blades. 

Determine the following: 

i) Axial thrust on blade. 

ii) The power developed. 

iii) Blade efficiency, and. 

iv) What would be maximum possible diagram efficiency for given steam inlet velocity 

 and nozzle angle.  

 

14 

11. a) Explain vacuum measurement of a condenser with neat sketch. 

 

3 

 b) The following observation were recorded during a test on a steam condenser:- 

Barometric reading = 765 mm of Hg 

Condenser vacuum = 710 mm of Hg 

Mean condenser temperature = 35ºC 

Condensate temperature = 28ºC 

Condensate collected per hour = 2 tonnes  

Quantity of cooling water per hour = 60 tonnes 

Temperature of cooling water at inlet = 10ºC 

Temperature of cooling water at outlet = 25ºC 

Find: 

i) Vacuum corrected to the standard barometer reading. 

ii) Vacuum efficiency of condenser. 

iii) Condenser efficiency. 

iv) Undercooling of the condensate. 

v) Quantity of the steam entering the condenser. 

 

OR 

 

10 

12. a) Explain the effect and sources of air leakage in the condenser. 

 

3 

 b) Explain the Dalton's Law of partial pressure. 

 

3 

 c) The following data refers to a test of the surface condenser of a steam turbine: 

Absolute pressure of the steam entering the condenser = 5.628 KPa 

Temperature of condensate leaving the condenser = 32ºC 

Inlet and outlet temperature of cooling water = 15ºC & 30ºC 

Mass of cooling water per kg of steam = 32kg 

 Assuming that all the heat lost by the exhaust steam is taken up by the circulating 

water, determine the dryness fraction of the steam as it enters the condenser. 

 

7 

  ***********  

 

 

rtmnuonline.com

www.rtmnuonline.com

http://www.rtmnuonline.com
http://www.rtmnuonline.com

