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Fluid-solid coupled heat transfer and flow simulation of
platelet heat exchanger in thermal thruster

XING Baoyuw, CHENG Mousen, HUANG Minchao ,LIU Kun
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)
Abstract : Thermal propulsion system includes solar thermal propulsion and nuclear thermal propulsion, and it is a significant issue to improve
the heat transfer efficiency of the thermal thruster. Based on the fluid-solid coupled heat transfer, this study utilized the platelet heat transfer
characteristics to simulate the heat transfer and flow field of the platelet passage. A coupled system included both the coupled flow and the heat
transfer between fluid and solid parts, in addition to the coupled heat transfer among solid parts. Simulation result shows that the fluid - solid

coupled method can solve the steady heat transfer in the platelet structure, and the propellant can be heated to the design temperature of 2300K for

the thermal propulsion system.
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Fig. 1 The structure based on platelet heat transfer path
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Fig.2 The grid of the fluid-solid coupled model
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Fig.3 3D temperature distribution of the platelet single path
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Fig.4 The slice temperature distribution of

the fluid in the platelet path
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Fig.5 The slice temperature distribution of

the solid part of the platelet
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Fig.6 Platelet solid and fluid temperature

variations alone radial path
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Fig.7 The slice velocity distribution of
the fluid in the platelet path
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