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Development and key technology of cryogenic wind tunnel insulation system

SONG Yuanjia" *, CHEN Zhenhua®, LAI Huan"?, CHEN Wanhua®, LIU Xiufang', HOU Yu'

(1.School of Energy and Power Engineering, Xi’ an Jiaotong University, Xi’” an 710049 ,China; 2.Facility Design and Instrumentation
Institute, China Aerodynamics Research and Development Center, Mianyang 621000, Sichuan, China)

Abstract; To retain the inner ambient temperature of the cryogenic wind tunnel, improve test efficiency and build
large-scale cryogenic wind tunnel scientifically, this paper discusses the applicability of regular cryogenic insulation
methods to cryogenic wind tunnel, summarizes the research status of the small-scale research-oriented cryogenic
wind tunnel and analyses the differences among the external insulation, cold box, internal insulation and integration
of internal and external insulation. Based on the literature analysis, it can be found that only the internal insulation
is appropriate for large-scale production-based cryogenic wind tunnels. On this basis, three key technologies about
the internal insulation system of large-scale cryogenic wind tunnel are elaborated, including designing, cryogenic
fluid-structure-thermal analyzing and testing. Finally, future work on the design and construction of the internal
insulation system of large-scale cryogenic wind tunnel are prospected.
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Fig.1 Schematic diagram of cryogenic wind tunnel
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Fig.2 Structure diagram of cryogenic wind tunnel
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