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Abstract 

A boundary element numerical scheme for a flowing mixture of solid particles 
and a fluid is developed within the context of mixture theory. Major differences 
between the two in literature on the subject are studied, these are typically 
employed theories called the averaging approach and mixture theory. A 
numerical technique applied is the boundary element method based on velocity- 
vorticity formulation of general equations describing the flow of a two- 
component mixture of a Newtonian fluid and a granular solid. Integral 
representations for conservation and field functions, based on parabolic diffusion 
fundamental solution, are presented. Special attention is focused on the 
mechanical interaction between the mixture components. 

l Introduction 

Fluidised multiphase reactors are of increasing importance in nowadays chemical 
industries, even though their hydrodynamic behaviour is complex and not yet fully 
understood. Especially the scale-up from laboratory towards industrial equipment 
is a problem. For example, equations describing the bubble behaviour in gas-solid 
fluidised beds are (semi) empirical and often determined under laboratory condi- 
tions. For that reason there is little unifying theory describing the bubble behaviour 
in two-phase two-component flows. 

From the other hand computational fluid dynamics (CFD) is becoming more and 
more an engineering tool to predict flows in various types of apparatus on indus- 
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