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Abstract

Helium-xenon gas mixture is used as the coolant for space nuclear power plants. Under the influence of tem-
perature gradients, thermal diffusion occurs, leading to an uneven mixture of helium and xenon. Existing
research on helium-xenon flow and heat transfer treats the mixture as a pure gas, ignoring the issue of un-
even mixing. However, due to the significant differences in the properties of helium and xenon, the uneven
mixing may have a considerable impact on the flow and heat transfer characteristics. This paper is based on
Taylor’s helium-xenon experiment and uses Fluent to study the factors influencing the separation of helium
and xenon in a circular tube under temperature gradients and its impact on flow and heat transfer. The re-
sults show that the separation of helium and xenon under temperature gradients is mainly affected by heat
flux density, inlet Reynolds number, and inlet temperature. When the heat flux density is high, the incoming
flow Reynolds number is low, and the incoming flow temperature is low, helium and xenon are more easily
separated. Meanwhile, the form of the upstream elbow in the circular tube has no significant effect on the
heat transfer within the tube. Since the separation of helium and xenon mainly occurs in the near-wall region,
heating causes helium to accumulate at the wall, which instead suppresses thermal diffusion, resulting in a
limited degree of separation and no significant impact on the heat transfer within the tube.
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