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Abstract

The helium-xenon gas mixture is used in various designs of micro gas-cooled nuclear reactors. The turbulent
flow and heat transfer of helium-xenon is not well understood due to its distinct Prandtl number (~0.2). There
is still challenge in choosing proper turbulent Prandtl number model for helium-xenon, since most previous
turbulent Prandtl number models were investigated for lower Prandtl number fluids (liquid metals, <0.03) or
larger Prandtl number fluids (water, »1). The direct numerical simulation method is fundamental in turbulence
modeling and is helpful in formulating turbulence models. The flow and heat transfer of helium-xenon in
a planar channel was simulated with the Reynolds numbers ranging from 5,600 to 13,700 and the Prandtl
numbers of 0.2~0.3. Several turbulent Prandtl number models along with the SST k-w turbulence model were
also used and compared with direct numerical simulation method. By considering the effects of Reynolds
number, Prandtl number and wall-normal distance, a three-parameter turbulent Prandtl number model was
proposed to depict the near wall variations. It also compensated the deviation of turbulent viscosity from
the specific turbulence model and show the comparison results between the new model with and without
correction. Through analysis, usage suggestions for the new model were given.
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