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Time : 3 Hours ] [ Full Marks : 70 

 

GROUP – A 

 ( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for the following : 10 × 1 = 10 

i) Water required for attemperation is taken from 

a) Boiler drum b) Economizer 

c) Feed pump d) Any one of (a) and (b).           

ii) Specific fuel consumption is defined as 

a) Fuel consumption in gm/hr to the HP delivered 

b) Fuel consumed in gm/sec to the IHP generated.           

iii) Compounding in impulse steam turbine is done for 

a) controlling turbine speed   

b) better working fluid utilization 

c) controlling steam temperature  

d) none of these.             

iv) The thermal efficiency of the closed cycle gas turbine is 

a) 1 – ( 1/r ) ( γ – 1 )/γ  b) 1 – ( r ) ( γ – 1 )/γ   

c) ( r ) ( γ – 1 )/γ  – 1 d) 1 + ( r ) ( γ – 1 )/γ             
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v) Thermal efficiency of a good steam generator may be 

 a) 90%   

 b) 50% 

c) 40%   

d) 25%.              

vi) For natural draft system the maximum discharge through the chimney of flue 

gases occurs when 

a) Chimney is as short as possible 

b) Chimney is as tall as possible  

c) Chimney is equal to the hight of hot column produce draft.           

vii) Function of feed check valve is 

a) to check the water feed rate to boiler drum 

b) to feed water to boiler at high pressure but check the same escaping back 

through it  

c)  to check the level of water in boiler drum 

d) to check the steam flowing out from use.           

viii) The main function(s) of condenser is/are 

a) to create vacuum  

b) to maintain vacuum 

c)  to condense steam to water for reuse  

d) all of these.             
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ix) Parson's steam turbine is 

 a) a simple impulse steam turbine  

 b) a simple reaction steam turbine 

 c)  velocity compounding steam turbine 

 d) pressure compounding steam turbine.            

x) The gas turbine with regenerator improves 

 a) thermal efficiency   

 b) work ratio 

 c)  avoid pollution  

 d) none of these.             

GROUP – B 

 ( Short Answer Type Questions ) 

  Answer any three of the following.  3 × 5 = 15 

2. Describe briefly different boiler accessories.  

3. What are the functions of a superheater in steam power plant ? Discuss its location 

with the help of schematic diagram. 

4. Derive an expression of power required at the blade to run a turbine. 

5. What are the pollutants in the automotive engine exhaust ? How are they controlled ? 

6. Explain the principle of cyclone separator. 

7. Describe briefly the working principle of an ESP with a neat sketch. 
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GROUP – C 

 ( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

8. a) Derive an expression for the efficiency of diesel cycle in terms of cut-off and 

compression ratio. 

 b) During testing a two stroke diesel engine with rope break dynamometer, the 

following observations were recorded : 

  Engine speed = 700 rpm 

  Diameter of brake drum = 600 mm 

  Diameter of rope = 50 mm 

  Dead load on the brake drum = 35 kg 

  Spring balance reading = 4·5 kg 

  Find the power available at the brake in kW. 8 + 7 

9. a) Sketch Lancashire boiler neatly and label all the major components. 

 b) Equivalent evaporation of a boiler at 100˚C is 10·5 kg/kg of fuel. When the actual 

evaporation is 9·0 kg/kg of fuel, the boiler produces steam at 20 bar from feed 

water at 40˚C. Find the quality of steam produced by the boiler. 8 + 7 

10. a) Derive an expression for the following in a single stage impulse steam turbine 

and also velocity diagram. 

  i) Force 

  ii) Work done 

  iii) Diagram efficiency. 

 b) What is meant by compounding of steam turbine ? Show the pressure and 

velocity variation curves of a multistage impulse steam turbine. State the various 

types of compounding used in impulse steam turbine. 8 + 7 
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11. a) Determine the expression of thermal efficiency for a closed cycle gas turbine. 

 b) In a closed cycle gas turbine the following data apply :  

  Working substance = Air ; C p  = 1 kJ/kg-K 

  Ambient temperature = 27˚C 

  Top temperature = 823˚C 

  Pressure at compressor inlet = 1 bar 

  Pressure ratio = 4 

  Compression ratio = 80% 

  Turbine efficiency = 85% 

  Heating value of fuel = 41800 kJ/kg. 

  Heater loss = 10% of the heating value. 

  Find the following : 

  i) Compression work  

  ii) Heat supplied  

  iii) Turbine work 

  iv) Thermal efficiency 

  v) Air : Fuel ratio. 8 + 7 

12. An engine working on Otto cycle is supplied with air at 1 bar, 35˚C. The compression 

ratio is 8. Heat is supplied at 1500 kJ/kg. Calculate the maximum pressure and 

temperature of the cycle, the cycle efficiency and mean effective pressure.  

 ( For air C p  = 1·005 kJ/kg-K, C v  = 0·718 kJ/kg-K and R = 0·287 kJ/kg-K ). 15 

13. Draw a layout diagram of a modern thermal power station. 15 

    

END 
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