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Abstract

Helium-xenon gas mixture is used as the coolant of space nuclear power plants. Under the influence of
temperature gradient, thermal diffusion will lead to uneven mixture of helium-xenon. Current studies on
helium-xenon flow and heat transfer regard helium-xenon as pure gas, without considering the problem of
uneven mixing. However, the properties of helium and xenon are very different, and the non-uniform mixing
may have a great influence on the characteristics of flow and heat transfer. In this paper, based on Taylor’s
experiment, the mixing uniformity distribution of helium-xenon and the flow and heat transfer characteristics
in a circular tube under the influence of thermal diffusion are studied based on Fluent. The results show that
the influence of thermal diffusion on helium-xenon flow heat transfer is not obvious in Taylor’s working
condition. Further, the variation of helium-xenon distribution and its influence on helium-xenon flow and
heat transfer are investigated according to the different heat flux and inlet mixing uniformity respectively.
The results show that the higher the heat flux and the shorter the length of the heating section, the greater the
influence of thermal diffusion on the mixing uniformity and flow and heat transfer characteristics of helium-

xenon gas mixture.
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