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The manufacture of final steel products involves a number of metallurgical 
processing steps, including: sinter beds, blast furnace (BF), basic oxygen furnace 
(BOF), casting and/or coating. Each of these operations involves complex interaction 
between chemistry, heat and mass transfer, and fluid motion that results in a product 
with the required strength and durability, but most importantly with metallurgical 
composition that meets the specifications of the customer. Controlling composition 
while operating in the harsh environments of a sinter bed, BF and BOF is very 
challenging, because they operate at high temperatures as well as include at least 
four separate phases, namely gas, solids, and metal and slag liquid phases.  
 
Always, these systems are at large scales of operation; which necessarily means 
that transport phenomena, i.e. (fluid) momentum, heat and mass transfer, is 
turbulent which makes it a greater challenge to determine, both theoretically and 
experimentally, the multiphase interactions that lead to the final product. Recent 
advances in experimental measurement, and especially computational modelling 
capability, have assisted in capturing phase interactions; which are now being 
coupled with the underlying metallurgy.  
 
At Newcastle, there is considerable effort in understanding the physical aspects, of 
metallurgical operations that underpin the steel industry. This presentation includes 
examples of our latest research, including: sinter bed (porosity, softening and 
melting), blast furnace (permeability, liquid and gas phase motion), basic oxygen 
(wettability, and multiphase interaction) and continuous coating (inclusion removal) 
behaviour. For each case, the emphasis is measurement and prediction of the phase 
interaction, how it is related to the chemistry, and what likely impact it will have on 
the final product.    
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Professor Geoffrey Evans has been actively involved in fundamental and applied research 

into multiphase systems over the last 20 years. During that time he has worked on a wide 

range of projects which have concentrated on free surface phenomena and phase 

interaction between bubbles, particles and the liquid phase. Specifically, the research has 

focused on bubble formation and growth, bubble nucleation, bubble breakup and 

coalescence, two phase flow, mixing and agitation, emulsions, and plunging and submerged 

jets. More recently, his research has included surface forces, particle-particle and bubble-

particle interactions, as applied to a number of particle technology applications. The 

research has involved a combination of experimental measurement, theoretical modelling 

and computational fluid mechanics, and has been applied to a number of practical 

applications. Much of his current research deals with the pyro-metallurgical processing, with 

particular applications in sintering, blast furnace, steelmaking and metallurgical coating 

operations.  

 


