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The influence and applicability of turbulence model in numerical

simulation of cavitation in cryogenic fluid

FENG Jianl, ZHANG De-shengl*, SHI Wei-dongz, GAO Xiong-fal, SHEN Xil, JIN Yong-xin1

(1. National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China.
2. Department of Mechanical Engineering, Nantong University, Nantong 226019, Jiangsu ,China.

*Email: zds@ujs.edu.cn)

Abstract: To study the effect of turbulence model in cryogenic fluid cavitation, turbulent
cavitation flows of liquid nitrogen over the three-dimension Hord hydrofoil were numerically
investigated based on two turbulence models, i.e. the RNG k-¢ Model with local density
correction and Filter-based RNG k-¢ Model, respectively. The distributions of pressure, cavity
region and interphase mass transfer were obtained based on two turbulence models and the two
turbulence models were evaluated by comparing the calculation results with the experimental
data. The results show that, compared with DCM model, the calculation results of FBM model is
closer to the experimental results, with larger pressure drop in cavity region, smaller length of
cavity and larger gradient of evaporation mass and condensation which indicates the better

applicability of FBM model in numerical simulation of cryogenic fluids.

Key words: Turbulence model; Hydrofoil, Thermal effect; Numerical simulation; Cavitating

flows.
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