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Simulation and Structural Improvement Design of Flow-Thermal Coupling Characteristics for the Main Heat Exchanger in
Lead-Bismuth-Cooled Fast Reactors
Ding Qiankun
China Nuclear Power Research and Design Institute, Chengdu, Sichuan 610200.

[ Abstract ] Lead-bismuth (Pb-Bi) cooled fast reactors offer significant advantages such as high inherent safety, compact structure,

and strong modular energy supply capability, making them a key trend in China's advanced nuclear power development.

As a critical component for energy transfer between the primary and secondary circuits, the flow-thermal performance
of the main heat exchanger plays a vital role in the reactor's thermodynamic performance and safe operation. Using
Pb-Bi fast reactors as the study subject, this paper develops a comprehensive numerical simulation method for

flow-thermal coupling to thoroughly analyze the flow-thermal coupling issues and their underlying mechanisms in
initial designs. From aspects such as flow field regulation, tube bundle configuration, parameter matching, and
composite structural coupling, a structural optimization design methodology tailored for liquid Pb-Bi dielectrics is
established. These findings will lay a solid foundation for the efficient and stable structural design of main heat

exchangers in Pb-Bi fast reactors.
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