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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Secondary air is the air used to (i) reduce the flame length (ii) increase the 
flame length (iii) transport and dry the coal (iv) provide air round the burners 
for getting optimum combustion 

 

 b) The heat transferred when the H2O in the products is in the liquid state is 
called? (i) HCV (ii) LCV (iii) LHV (iv) None of the above  

 

 c) What is the mesh range of particles required in the fluidized bed for best 
efficiency? (i) 1-10 mesh (ii) 5-50 mesh (iii) 50-100 mesh (iv) 20-200 mesh 

 

 d) What is the most important factor to be considered for designing a fluidized 
bed reactor? (i) Diameter of reactor (ii) Height of reactor (iii) Size distribution 
of solids (iv) Gas flow rate 

 

 e) A high voltage DC transmission line is called a DC link  because (i) it connects 
two AC systems (ii) it looks like a chain hang from towers (iii) both are true (iv) 
both are false 

 

 f) What is the latest technology being used for transportation of solid particles in 
cement industries? (i) Pneumatic fluidized transportation (ii) Conveyor belts 
(iii) Buckets (iv) Trucks 

 

 g) Pick out the wrong statement. (i)Regulation of furnace temperature and 
atmosphere (oxidizing or reducing) is easily possible with pulverized fuel firing 
(ii) Low grade coal can be used, but generally high volatile matter coals are 
more suitable for making pulverized fuel         (iii) Pulverized fuel can be 
completely burnt with less percentage of excess air compared to lump coal 
(iv) None of the above 

 

 h) The standard value of solar constant is -------------- kW/m2 , 
(i) 0.5 (ii) 1.367 (iii) 1.52 (iv) 5.3 

 

 i) The range of wind speed suitable for power generation is ------------ m/s. 
(i)0 - 5  (ii) 5 – 25  (iii) 25 – 50  (iv) 50 – 75 

 

 j) In a space satellite, one square meter of solar panel will generate 
approximately a power of -------------- kW. 
(i) 1  (ii) 2  (iii) 10  (iv) 100 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Name the physical and chemical factors determining the combustion rate of a 
fuel. 

 

 b) Define stoichiometric Fuel - air ratio? Find its value for methane.  
 c) Name different types of furnaces in which coal may be burnt.  
 d) What are the two conditions to be satisfied to burn pulverized coal 

successfully? 
 

 e) What is a fluidized bed? What is minimum fluidization velocity?  
 f) What is the advantage of using limestone as bed material in a fluidized bed?  
 g) What is ash fusion temperature? State its significance.  
 h) What is wind farm? List any two locations of wind farm in India. 
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 i) Name the routes by which solar energy can be converted into electrical 
energy. 

 

 j) What is BEE?  State its function?  
    

Q3 a) The analysis of coal to be used as a boiler fuel is 80% carbon, 6 % hydrogen, 
5 % Oxygen, 4% moisture and remaining ash.  
Determine the minimum air required for complete combustion of 24 kg of coal. 
If the actual air supplied is 20 kg/kg of coal, the hydrogen is completely burnt 
and 70% carbon is burnt to CO2 and the remaining to CO, determine the 
volumetric analysis of the dry products. 

(10) 

 b) Explain in brief the mechanism of burning of a carbon particle. (5) 
    

Q4 a) What is a stoker?  Name different types of stokers used for coal combustion. 
Explain the operation of a travelling grate stoker with the help of a neat 
sketch. 

(10) 

 b) Explain how combustion takes place in over feed and underfeed stokers. 
Discuss their relative merits and demerits. 

(5) 

    
Q5 a) What are the advantages of burning coal in pulverized form? Name different 

types of pulverized fuel burners and discussed their salient features. 
(10) 

 b) Discuss the coal transporting mechanisms conventionally used for distantly 
located large thermal power stations.  

 
(5) 

    
Q6 a) Discuss in brief the effect of the following coal properties on the performance 

of combustion and power generation equipments  
(i) Volatile matter (ii) ash composition (iii) ash fusion temperature (iv) ash 
content. 

(10) 

 b) Draw a comparison between thermal and hydro power plants on the basis of 
their environmental impact. 

(5) 

    
Q7 a) What is PFBC? What are the different factors that influence the combustion 

characteristics of coal in a PFBC? Discuss the scope, merits and demerits of 
PFBC system with respect to its application in large thermal power stations. 

(10) 

 b) Fluidized bed is required to operate at atmospheric pressure and a bed 
temperature of 8500C. The fuel has a calorific value of 25MJ/kg. The 
stoichiometric air to fuel ratio is 9.5 by mass and 20% excess air is used. The 
total fueling rate is 4.8MW. The density of air at 8500C is 0.3145kg/m3. Find 
the platform area required if (i) the firing rate is 2MW/m2 and (ii) fluidizing 
velocity is 2.7 m/s. 

(5) 

    
Q8 a) Briefly discuss about various renewable energy sources, different methods of 

energy extraction from them and relative cost consideration and economics. 
(10) 

 b) Classify different types of solar thermal collectors and show the constructional 
details of a flat plate collector. 

(5) 

    
Q9 a) What is energy conservation? How fuels can be conserved in thermal power 

stations by efficient utilization of steam? 
(10) 

 b) What are the various methods of tidal energy generation? Explain in details 
with their limitations. 

 
(5) 
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