
























































FURNACES
What is a furnace? 

A furnace is an equipment used to melt metals for casting or to heat materials 

to change their shape (e.g. rolling, forging) or properties (heat treatment). 

Since flue gases from the fuel come in direct contact with the materials, the 

type of fuel chosen is important. For example, some materials will not tolerate 

sulphur in the fuel. Solid fuels generate particulate matter, which will 

interfere the materials placed inside the furnace. For this reason: 

 Most furnaces use liquid fuel, gaseous fuel or electricity as energy input. 

 Induction and arc furnaces use electricity to melt steel and cast iron. 

 Melting furnaces for nonferrous materials use fuel oil. 

 Oil-fired furnaces mostly use furnace oil, especially for reheating and heat 

treatment of materials. 

 Light diesel oil (LDO) is used in furnaces where sulphur is undesirable. 



Furnace ideally should heat as much of material as possible to a 

uniform temperature with the least possible fuel and labor. The key to 

efficient furnace operation lies in complete combustion of fuel with 

minimum excess air. Furnaces operate with relatively low efficiencies 

(as low as 7 %) compared to other combustion equipment such as the 

boiler (with efficiencies higher than 90 percent). This is caused by the 

high operating temperatures in the furnace. For example, a furnace 

heating materials to 1200 oC will emit exhaust gases at 1200 oC or 

more, which results in significant heat losses through the chimney 



All furnaces have the following components as shown in Figure :

 Refractory chamber constructed of insulating materials to retain 

heat at high operating temperatures. 

 Hearth to support or carry the steel, which consists of refractory 

materials supported by a steel structure, part of which is water-

cooled. 

 Burners that use liquid or gaseous fuels to raise and maintain the 

temperature in the chamber. Coal or electricity can be used in 

reheating furnaces. 

 Chimney to remove combustion exhaust gases from the chamber 

 Charging and discharging doors through which the chamber is 

loaded and unloaded. Loading and unloading equipment include 

roller tables, conveyors, charging machines and furnace pushers. 









Forging Furnace

The forging furnace is used for preheating blocks and ingots to 

attain a ‘forge’ temperature. The furnace temperature is 

maintained at around 1200 to 1250oC. Forging furnaces use an 

open fireplace system and most of the heat is transmitted by 

radiation. The typical load is 5 to 6 ton with the furnace operating 

for 16 to 18 hours daily. The total operating cycle can be divided 

into (i) heat-up time (ii) soaking time and (iii) forging time. 

Specific fuel consumption depends upon the type of material and 

number of ‘reheats’ required. 





Re-rolling mill furnace

a) Batch type

A box type furnace is used as a batch type re-rolling mill. This furnace is 

mainly used for heating up scrap, small ingots and billets (blocks)

weighing 2 to 20 kg for re-rolling. Materials are manually charged and 

discharged and the final products are rods, strips etc. The operating 

temperature is about 1200 oC. The total cycle time can be further 

categorized into heat-up time and re-rolling time. During heat-up time 

the material gets heated up-to the required temperature and is removed 

manually for re-rolling. The average output from these furnaces varies 

from 10 to 15 tons / day and the specific fuel consumption varies from 

180 to 280 kg. of coal / ton of heated material 



Re-rolling mill furnace



b) Continuous pusher type

The process flow and operating cycles of a continuous pusher type 

is the same as that of the batch furnace. The operating temperature 

is about 1250oC. Generally, these furnaces operate 8 to 10 hours 

with an output of 20 to 25 ton per day. The material or stock 

recovers a part of the heat in flue gases as it moves down the length 

of the furnace. Heat absorption by the material in the furnace is 

slow, steady and uniform throughout the cross-section compared 

with batch type. 



Continuous reheating furnace

In continuous reheating, the steel stock forms a continuous flow of 

material and is heated to the desired temperature as it travels through 

the furnace. The temperature of a piece of steel is typically raised to 

between 900°C and 1250oC, until it is soft enough to be pressed or 

rolled into the desired size or shape. The furnace must also meet 

specific stock heating rates for metallurgical and productivity reasons. 

To ensure that the energy loss is kept to a minimum, the inlet and 

outlet doors should be minimal in size and designed to avoid air 

infiltration. 



Continuous reheating furnaces can be categorized by the two 

methods of transporting stock through the furnace: 

 Stock is kept together to form a stream of material that is 

pushed through the furnace. Such furnaces are called pusher 

type furnaces. 

 Stock is placed on a moving hearth or supporting structure 

which transports the steel through the furnace. The furnaces 

include walking beam, walking hearth, continuous 

recirculating bogie furnaces, and rotary hearth furnaces. 



Table below compares the main types of continuous reheating furnaces used in industry 














