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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) What is calorific value of a fuel?  
 b) What are the uses of producer gas?  
 c) How do you test the strength of coke?  
 d) What is caking index of coal?  
 e) What is rank of coal?  
 f) Write any four types of furnaces used in industry.  
 g) What is matte?  
 h) How a refractory material controls the process efficiency in reduction of iron ore?  
 i) Which type of refractory material is used for blast furnace?  
 j) What is monolith?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What are the types of gaseous fuel, explain in details?  
 b) Describe the features of a good fuel.  
 c) The proximate analysis of coal is: Moisture 2.4%, Volatile Matter 29.4%, Fixed Carbon 

58%, Ash 9.7% and Sulphur 0.5%. Its gross calorific value is 7650 Kcal/Kg. Calculate 
proximate analysis and calorific value on   
 i) Moisture free basis    
ii) Dry ash free basis 

 

 d) Discuss in detail the physical and chemical properties of coke.  
 e) Write a note on induction furnace and its advantages.  
 f) What are the important properties and characteristics of blast furnace gas? Explain.  
 g) Write the different applications of furnace.  
 h) Write the different aspects of a chimney design.  
 i) Explain the characteristic properties of magnesite and carbon bricks.  
 j) What is refractoriness under load (RUL) and RUL test?  
 k) What are the general requirements of a refractory material?  
 l) Write a short note on special refractory materials.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) Describe in details about the different conventional and non-conventional fuel used. (16) 
 b) Write the industrial applications of fuel.  
    

Q4 a) Explain the In-situ theory of origin and formation of coals. (16) 
 b) Give the calorific value of various types of coals and indicate their respective uses.  
    

Q5 a) Explain the construction and working of a blast furnace with a neat sketch. (16) 
 b) Write a detailed note on the classification of furnaces.  
    

Q6 a) Define refractory and describe properties of refractories. What are the points considered 
before selecting a refractory? 

(16) 

 b) Describe in details about the role of refractories in energy conservation in furnaces.  
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