
 

An Overview of Modeling Efforts for Energy Transport 
Applications 

ABSTRACT 

Advances in the application of computational fluid dynamics (CFD) to simulate 

energy systems such as burners, injectors, reactors and building ventilation are 

a critical focus of research today.  Successful implementation of more detailed 

physical CFD models can help industrial practice for improved process design, 

scale-up, and optimization.  Computational chemistry techniques can be used 

to provide new insights into relevant reactions and be used to improve the 

databases needed to predict rate chemical kinetics. Likewise, detailed models 

of mesoscopic phenomena, such as multiphase flow, can provide insight into 

the interactions between reactions and interphase transport processes. 

Development of these micro/mesoscopic models are needed to integrate 

transport and chemical processes into macroscopic flow models for a wide 

range of temporal and spatial scales. This seminar will demonstrate progress 

with modeling a variety of systems for which energy transport is critical. The 

models used will be briefly presented but the focus will be on the validation 

and capabilities of the models. Examples will include a fluidized bed reactor for 

gasification of coal-biomass feeds, a three-stream airblast injector, a non-

premixed bluff body burner, and small- and large-scale building simulations for 

natural ventilation.  
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