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Abstract 

This paper reviews the use of direct numerical simulation (DNS) models for the study of mass, 

momentum and heat transfer phenomena prevailing in dense gas-solid flows. In particular, we 

consider the DNS models as the first important step in a multiscale modeling strategy. Both the merits 

and the limitations of different DNS methods are discussed, in particular for the field of fluidized bed 

modeling. The importance of the closures for interfacial transfer of mass, momentum and heat, 

obtained from DNS and applied in coarser scale models, is demonstrated with illustrative examples. 

Finally, we present our view on required future developments of DNS models for the investigation of 

various chemical engineering problems. 
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