
Registration No : 
 

Total Number of Pages : 02 B.Tech. 
 PPE5H002 

5th Semester Regular/Back Examination 2019-20 
FUEL ENERGY TECHNOLOGY 

BRANCH : PLASTIC 
Max Marks : 100                                    
Time : 3 Hours                   

Q.CODE : HRB317  
Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Differentiate between caking and coking coal  
 b) Calculate the gross and net calorific value of coal sample having the following 

composition 
C = 80 %, H = 7 %, S = 3.5 %, N = 2.1 %, Ash = 4.4 % 

 

 c) Give a comparison between the catalytic and thermal reforming  
 d) Why coal carbonization is done in absence of air?  
 e) Classify nuclear reactors with suitable examples  
 f) Give some examples of nuclear fuels with their isotopes  
 g) What is hydrogenation of coal?  
 h) Octane is burnt with 10 % excess air. Calculate the air/fuel ratio by weight, and air/fuel 

ratio by volume. 
 

 i) Define the following terms : 
(a) Cloud point (b) Pour point 

 

 j) Water gas is superior to producer gas. How?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) A coal has the following proximate analysis on air dried basis: 

Moisture = 1.5 %, Ash = 15.5 %, Volatile Matter = 28 %, Fixed Carbon = 55 % 
Calculate its ash % on dry basis and volatile matter on d.a.f. (dry ash free) and d.m.m.f 
(dry mineral matter free) basis. 

 

 b) Explain the significance of washability of coal with a suitable neat graph.  
 c) With a suitable neat diagram explain the manufacturing of producer gas citing its 

advantages and applications.  
 

 d) Explain in details the cracking process.  
 e) Differentiate between direct, indirect and semi direct process in the process of by-

product recovery. 
 

 f) Explain in details the manufacturing  process of coal gas with a suitable neat diagram   
 g) Give a small account of pulverized coal with its advantages and disadvantages.   
 h) How modern theory is different from Engler’s theory of petroleum origin? Explain in 

details. 
 

 i) The percentage composition of a sample of bituminous coal was found to be as under: 
C = 75.4, H = 5.3, O = 12.6, N = 3.2, S = 1.3, the rest being ash. Calculate the 
minimum weight of air necessary for complete combustion of 1 kg. of coal and % 
composition of the dry products of combustion.  

 

 j) Write the comparative study of solid, liquid and gaseous fuels.  
 k) Explain in details the basic components of a nuclear reactor.  
 l) Enumerate the points in favour of in-situ and drift theory for the origin of coal.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  With suitable neat schematic representations, explain in details the metallurgical coke 
production processes with their merits and demerits. 

(16) 

    
Q4  Explain in details the crude oil distillation and its products with a suitable neat diagram 

with special reference to gasoline, kerosene and diesel oil. 
(16) 

    
Q5  Determine the flue gas analysis and air fuel ratio by weight when a medium fuel oil with 

84.9 % carbon, 11.4 % hydrogen, 3.2 % sulphur, 0.4 % oxygen and 0.1 % ash by 
weight is burnt with 20 % excess air. Assume complete combustion. 

(16) 

    
Q6  Explain in details the Fischer – Tropsh synthesis of synthetic petrol. (16) 
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