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Design, Simulation and Experimental Research of Liquid Metal Neutron
Production Target Device

Li Yuzhao, Liu Shilong’, Liu Chao
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Abstract : |In this research work, with 2.5 MeV 1 mA proton beam as the design parameter, the design, simulation
and experimental verification of a small liquid metal neutron production target device were carried out.
Theoretical analysis of fluid flow and heat transfer was conducted, a simplified three—dimensional
model of the liquid metal circulation pipeline was established, and thermal and fluid simulations were
performed simultaneously using fluid software. Based on the simulation results, a small liquid metal
circulation pipeline experimental bench was designed, built and put into operation. The designed liquid
metal neutron production target device is mainly composed of an electromagnetic pump, connecting
pipes, a target chamber and a heat exchanger. When the bench is in operation, a liquid metal flow
layer with a flow rate of 1.5 m/s, a width of 30 mm and a thickness of 4 mm is obtained. The above
research results provide theoretical and engineering basis for the structural design of high—power liquid
metal neutron production targets.
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Table 1 Table of physical property parameters of device materials
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Table 2 Table of physical property Parameters of Medium materials
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Fig.1 Overall block diagram of the liquid metal circuit device
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Fig.2 Finite element model of liquid metal circulation pipeline
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Fig.3 Simulation results of steady-state operation of liquid metal targets
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Fig.4 Three-dimensional model of liquid metal circulation pipeline
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Fig.5 Assembly of liquid metal circulation pipelines
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