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Research on Heat Transfer Structure of Space-Used Stirling Generator
with Liquid Metal
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Abstract: As space exploration progresses, the advantages of nuclear power sources become increasingly
prominent. Aiming at the Stirling cycle in space nuclear power, in this paper, a 10 kW space-used Stirling generator of
liquid NaK heat transfer type is designed, in which the high-temperature NaK heat exchanger adopts the straight rib
structure, and the heat transfer structure is optimized. First, the thermodynamic properties of the Stirling generator are
calculated, and then the heat transfer performance of the high-temperature heat exchanger of the Stirling generator is
analyzed, by which it is concluded that 72 flow channels can well meet the heat transfer requirements. Then, the stress
and strain of the heat transfer structure are analyzed, and the pressure-resistant shell of the heat transfer structure and
the tube wall of the NaK flow channel are optimized, so that the structural stress of each component of the heat
exchanger is lower than the material yield strength under the working state.
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Fig.1 Schematic diagram of the heat exchanger
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Fig.2 Schematic diagram of the NaK-78 flow channel
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Fig.6 Strain diagram of the copper heat exchanger
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Fig.7 Strain diagram of the pressure shell
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Fig.8 Strain diagram of the outer sleeve of the NaK axial

flow channel
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Fig.12 Stress distribution of the pressure shell
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