Hydrodynamics of Trickle Bed Reactors
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Characterization of the uniformity of liquid distribution

Introduction - trickle flow Computational Fluid Dynamics Modeling
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% Extension of model — development of closures capable of
capturing the effect of flow pattern
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High pressure trickle bed reactor
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Extension to account for flow structures other then film flow
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Experimental Conditions hysteresis Film flow

Pressure, barg 1to0 8
Column Diameter, m 0.163
Bed Height, m 0.69

Fluids used Water and Air
3 mm glass beads & 1.9 % At the lower flowrates, hysteresis persists regardless of t

Packing mm alumina extrudates Collector used for fluxes measurements pressure

< Dependence of the extent of hysteresis on the operating ]
pressure is a strong function of the operating flowrates b i | { - M.

Computational fluid dynamics
modeling

Measurement of effluent liquid fluxes P = 3 barg, U; = 60, U, = 9.5
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Relative permeability as a function of Prediction of hysteresis

Conservation of mass = Porosity distribution on the domain - wetting preferentiality (Crine et al. ,1992)
Gaussian (Jiang et al., 2001)

TV-&pU=0 = Phase interactions closures (Attou et ACknOWIEdgementS

al., 1999)
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