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Simulation Design and Analysis of Super Large Liquid Nitrogen

Cryogenic Treatment Equipment Based on Fluent
ZHANG Jin, GU Zhicong, LI Yang, CHONG YinPeng
(School of Civil Engin., Architecture and Environment , Hubei Univ.of tech.,Wuhan 430068 ,China)

Abstract: With the rapid development of aerospace, machinery and other fields, the demand for cryogenic
treatment of ultra large workpiece is increasingly prominent. In order to make up for the blank of design
and calculation of ultra large liquid nitrogen cryogenic treatment equipment, this paper carries out simula-
tion design and analysis of ultra large liquid nitrogen cryogenic equipment based on fluid simulation soft-
ware FLUENT. Modeling the cryogenic equipment box, fan, workpiece and so on, discrete phase model is
used to simulate liquid nitrogen spray and vaporization process. The gas exchange process is simulated by
the component transport model, and the convection heat transfer process of gas and workpiece is simulated
by the fluid solid heat coupling analysis. Based on the above analysis method, the large-scale cryogenic e-
quipment under research is analyzed. The results show that the distribution of flow field and temperature
field in the equipment is reasonable. the low temperature nitrogen can cover the whole box stably, the am-
bient temperature in the box is uniform, the temperature drop rate of workpiece is stable, and the box de-
sign is more reasonable. The analysis method proposed in this paper can provide an effective reference for
the development and design of cryogenic equipment in liquid nitrogen and other related fields.

Keywords: super large liquid nitrogen cryogenic equipment; fluid simulation; fluid solid thermal coupling;

convective heat transfe
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