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Design, calculation and heat transfer analysis of an LHe transfer
line with vacuum multilayer insulation

CHEN Chang-qi‘', LE Rui-wen', OUYANG Zheng-rong?, SUN Ming', HU Chun-dong’
(1. School of Machinery and Automobile Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Plasma
Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract; A liquid helium(LHe) transfer line with vacuum multilayer thermal insulation(VMLI) has
been designed for a neutral beam injection(NBI) system. The structure of the VMLI LHe transfer line
is designed and the thermal insulation material is selected in view of the requirements of the NBI sys-
tem. The vacuum and heat transfer characteristics of the transfer line are designed and calculated.
The maximum permitted leak rate of the vacuum jacket is limited within 1. 8 X107 % Pa » L/s,and the
thermal loss of this line is 0, 886 W/m. The designed LHe transfer line has been fabricated and used in
the preliminary experiment of the NBI system. In the 100 L. LHe transfer process, the thermal loss
met the requirement of the NBI system.
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