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ABSTRACT 

Particulate flows with heat transfer widely exist in many natural phenomena and industrial 

processes like fluidized bed and combustion. Accurate prediction of the particle motion and thermal 

transport is therefore very important. In this work, the recently-proposed semi-resolved CFD-DEM 

coupling approach [1] is extended to model particulate flows with heat transfer. The semi-resolved 

CFD-DEM takes the edges of both resolved and unresolved CFD-DEM approaches [2] and is 

therefore accurate and efficient. In the semi-resolved CFD-DEM, the mesh can be comparable to or 

even smaller than the particle size, as the void fraction and background velocity can be corrected by 

the kernel-based approximation. When modeling particulate flows with heat transfer, the 

background temperature also needs to be corrected with similar kernel-based approximation to 

correctly reproduce the temperature difference between particles and surrounding fluids. With such 

corrections in void fraction, background velocity and temperature, the momentum and heat 

convection both are better predicted than the conventional unresolved CFD-DEM. The effectiveness 

of this semi-resolved CFD-DEM in modeling particulate flows with thermal convection is 

demonstrated by a number of numerical examples which are closer to experimental observations in 

void fraction and temperature field with more flow details than conventional unresolved 

CFD-DEM.  
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