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Disclaimer

This reference manual has been prepared after an extensive review of all relevant documents and 

in consultation with a number of stakeholders. The views expressed in this manual, however, do not 

necessarily reflect those of the United Nations Development Programme, Australian aid program 

and Ministry of Steel, Government of India.









�  Re-heating furnace

 � Waste heat recovery through recuperator

 � Combustion air flow regulation through variable frequency drive 

 � Use of swirl burners for better combustion

� Rolling mill

 � Use of anti-friction roller bearings

 � Universal spindles or cardan shaft for rolling mills

 � Implementation of guides, rest-bars, and roll cooling

This manual addresses the concerns in the above areas. The manual can also be used as a 

ready-reference publication that provides the following important details.

� Description of technology measures and packages that can result into energy saving and 

reduction in cost of energy consumed

� Information on estimated investments, key benefits envisaged, and payback for a set of 

technology packages/measures 

� List of technology providers

The technologies described in this manual are not only energy efficient but also cost 

competitive. Introduction of these technologies can lead to such benefits as improved 

productivity, fewer breakdowns, efficient production, reduced pollution levels, and better 

lives for workers.

A large number of industrial units in the country are facing threats to their survival. Under 

this scenario, continuous technological upgradation will play a vital role in assuring a units’ 

overall economic growth. Energy efficiency is the most viable solution for the long-term 

sustainability of the sector as a whole.   

Manisha Sanghani

S N Srinivas

(Lead Coordinators)
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It is an established fact that fine pulverized coal releases maximum heat energy with lesser 

air requirement, which means the fineness of coal particles is the most critical parameter for 

reducing the scale loss and fuel consumption. In the SRRM sector, coal is being pulverized in 

hammer mills manufactured by local fabricators. The critical components of a pulverizer are a 

hammer, a mild steel liner, a classifier, and an inbuilt blower. The liner is a thick plate fixed inside 

the casing of pulverizer by screws. It is generally 12–16 mm thick mild steel with a number of 

8–10 mm square mild steel bars welded on it. Due to a very high abrasion factor, these liners 

need to be repaired at least once every three months. Hammers are made of mild steel with 

the head welded with thick mild steel flats. Again, due to a very high abrasion factor, these 

hammers need to be replaced twice a week. Classifiers are an important component that resists 

the maximum abrasion action and, due to high wear and tear, this component needs repair even 

more often than the liner. The figure page 10 illustrates the various components of a pulverizer. 

In order to achieve pulverized coal to the desired fineness in a consistent manner, the 

following modifications to existing pulverizers are suggested.

Hammer: Improve metallurgy with the addition of manganese (13%), carbon (1.13%), silicon 

(0.4%), sulphur (0.003%), and phosphorus (less than 0.2%) to increase its resistance to wear 

and tear.

Liner: Use grooved EN-31 hardened steel plates or casted high manganese.

Classifier: Ensure proper dimensions and thickness (gap between the classifier tip and casing 

to be less than 1 mm) to classify the pulverized coal to achieve 65%–80% of desired (–)200 

mesh size. The classifier should be high chrome, high nickel alloy.



















































Table 2 Energy savings calculation and payback by using anti-friction roller bearings.



































































The steel re-rolling mill sector faces tremendous challenges in terms of 
high costs of raw materials, low market demand, growing labour costs, 
and rising prices for fuel and power. In a typical unit, around 30%–40% of 
the conversion cost (cost of converting ingots/billets/ scraps into finished 
products) is for energy (fuel and power) and thus energy plays a 
significant role in deciding the profitability and sustainability of the steel 
making units.

Pulverized coal has been the most widespread and emerging fuel for the 
sector during the past couple of years. However, a substantial number of 
units are still running on obsolete technologies, combined with inefficient 
operating practices. All this leads to incredibly high energy consumption 
and higher costs. Thus, there is great potential for transforming the 
overall energy consumption patterns. 

The manual, Efficient practices for profitable rolling, identifies three 
important areas where good practices and new technologies can bring 
about far-reaching benefits to the mill owners. The three areas are as listed 
below.

� Fuel preparation 

� Re-heating furnace

� Rolling mill
 
This manual discusses not only the technologies and practices in the above 
areas but also provides information on estimated investments, key 
benefits envisaged, and payback for a set of technology packages/measures. 
For the benefit of the stakeholders, it also provides lists of technology 
providers with their contact details. Floor-level engineers, foremen, and 
mill owners would find the manual useful.
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