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Gas Flow Calculation with a Turbulence Model in a Packed Bed

Kanji Takepa and F.C. Lockwoop

Synopsis :

A turbulence model of the gas flow in a packed bed was proposed involving the turbulent kinetic energy transport

equation and a turbulent mixing length related to the packing structure. Empirical coefficients in the model have been
determined on measured radial effective diffusion rates in a packed beds. The Peclet numbers for both heat and mass
transfer predicted with the turbulence model are in good agreement with measured data over a wide range of the
Reynolds number. Two case studies showed that the packed bed generates intense turbulence in the gas flow and

enhances radial diffusion.
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Fig. 1. Comparison of predicted Peclet numbers
with several data sets.
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Fig. 2. Comparison of predicted Peclet numbers of
heat transfer for two equations.
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