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Numerical Simulation of the Cavitating Flow
Characteristics of Liquid Hydrogen in Throttling

Flow

Due to their firm structure, reliable performance and long-life, differential pressure flowmeters are still widely
applied in the field of cryogenic fluid flowmeter. However, cryogenic fluids comprise of lower saturation tem-
perature and less vaporization latent heat. They are prone to cavitate in the process of throttling flow. In the
present paper, liquid hydrogen is taken as the test fluid and computational fluid dynamics technology is used
to study the flow characteristic of liquid hydrogen through standard orifice plate and multi-hole balance throt-
tling element. The RNG k-ε turbulence model and the full cavitation model with physical parameter function
depending on temperature were used to simulate the cavitation phenomenon in throttling flow. Firstly, the
computational results of the pressure and temperature distributions along the cavitating hydrofoil for liquid
hydrogen are compared with the NASA’s experimental data to validate the cavitation model. Then cavitation
characteristics are detailedly analyzed, especially the cavitation inception and growth of cavity in standard
orifice and multi-hole balanced throttling flow are compared. The numerical results indicate that the charac-
teristics of flow field play an important role in liquid hydrogen cavitation.
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