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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) Fuel used in B.F. stove is……  
 b) In a furnace employing forced draught as compared to induced draught 

……… 
air is sucked in, so air leaks are more and hence the furnace efficiency is 
reduced. (or) Positive pressure exists in the furnace 

 

 c) Thermal efficiency of a limestone calcination rotary kiln may be around 
__________ percent. 

 

 d) Tunnel kilns are usually used for………….  
 e) Which furnace employs preheating, heating and soaking zones ?  
 f) Soaking pits are meant for heating steel…………  
 g) In producer gas making furnace, steam is added along with air to mainly 

control the ………………….. 
 

 h) Which is the most thermally efficient furnace? 
Reverberatory furnace (or) Reheating furnace (or) Boiler furnace 

 

 i) Ceramic coating material for furnace refractory, which increases its emissivity 
and thus the radiation heat transfer rate in the furnace, comprises of ………. 

 

 j) Higher furnace temperature cannot be achieved by use of a lean fuel gas in 
the furnace by 

 

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

 a) What is solid and liquid fuel?  
 b) What are the merits and limitations of liquid fuels?  
 c) What is refractory? Give the classification of refractories.  
 d) What do you mean by flame? Explain it in detail.  
 e) Draw the unary phase diagram of Silica.  
 f) What is ‘matte’?   
 g) What is SIALON? How is it produced?  
 h) Describe various modes of heat losses from a furnace.   
 i) Write the difference between recuperator and regenerator.  
 j) Differentiate between Liberation and Separation of mineral matter in coal  
    

Q3 a) Explain the characteristic properties of magnesite, magnesite-chrome and 
carbon bricks. 

(10) 

 b) Describe the composition, properties and area of application of high alumina 
refractory and chrome magnesite. 

(5) 

    
Q4 a) The ultimate analysis of bituminous coal (dry basis %) is : C 77, H 5.8, N 1.7, 

O 4.8, S 2.5 and ash 9. The moisture content is 5 %. The gross calorific 
power is 7650 Kcal/Kg on dry basis. Calculate  
Gross calorific value, moist basis  and Net calorific value, moist basis 

(10) 

 b) What are the dolomite, silica and fireclay refractories? Describe its 
composition, properties and area of application. 
 
 

(5) 
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Q5 a) Mention the refractories used in different parts of iron blast furnace, coke oven 

and copper converter 
(10) 

 b) What are the various modern features adopted by by-product coke oven? 
Give their merits.  

(5) 

    
Q6 a) Draw the schematic diagram of cupola furnace and explain the working 

principle of the same. Write advantage and disadvantage of cupola furnace. 
(10) 

 b) Why coal storage in necessary in plants? What are the problems associated 
with coal storage? Give precautions taken for coal storage. 

(5) 

    
Q7 a) Write a short note on Carbon refractory (10) 

 b) Write a short note on Coking Coal (5) 
    

Q8 a) A furnace melts 305 tons of copper and raises its temperature to 1600K in 6 
hrs. The furnace consumes 4.2 tons/hr oil. Fuel oil analyses 85% C, 12% H 
and 3% O and its net calorific value is 9446 kcal/kg. Combustion air is 20% 
excess than theoretically required. Heat loss from the furnace to the 
surrounding is 50% of the heat that is required to melt copper and raise its 
temperature to 1600K Calculate the inputs and outputs of energy and show 
them on the energy diagram. 

(10) 

 b) Write a short note on Fuel atomization (5) 
    

Q9 a) Describe the refractories used in different parts of electric arc furnace, 
reheating furnace and muffle furnace 

(10) 

 b)  Draw the binary diagram of Al2O3 – S2O2 and explain it in detail. (5) 
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