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Highlighting the hydrodynamic effects in scale deposition 
A combined numerical and experimental approach in a Taylor-Couette reactor 

Jakob R. Bentzon, Benaiah U. Anabaraonye. 

Turbulent reactive flows are ubiquitous in industrial processes. Scale formation and deposition mechanisms 
are poorly understood, especially under turbulent flow conditions. Computational fluid dynamics (CFD) 
methods are widely used to understand the effects of transport physics on reaction rates. We present 
experimental and numerical studies of barium sulfate formation kinetics. Experimental studies were 
conducted in a Taylor-Couette reactor, mimicking realistic flow and surface shear stress conditions. The 
transport phenomena that occur in the reactor are simulated using a validated CFD method comprising 
macro and micro scale models. Results show a remarkable agreement between CFD and experiments. 
Finally, we present a detailed characterization of the flow properties, at varying degrees of turbulence, and 
discuss the role of fluid hydrodynamics on precipitation and deposition kinetics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Macro and micro scale vortices at in the 
Taylor-Couette reactor 

Intensity of micro scale vortices at in the 
Taylor-Couette reactor 


