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Evaluation of the mass transport models in computations of cavitating
flows with thermal effects

Shi Suguo  Wang Guoyu Chen Guanghao

(School of Mechanical and Vehicular Engineering, Beijing Institute of Technology, 100081, Beijing, China)

Abstract: The numerical simulation on liquid nitrogen cavitating flows around a 2D quarter caliber hydrofoil with
thermal effect is conducted. In the simulation, four different Merkle, Kunz, Kubota and Singhal mass transport
models and variable thermodynamic properties of the fluid are implemented to commercial software CFX via a
UDF (user defined function) which is compiled and linked to the solver. Numerical results obtained are compared
with the experimental ones. It is revealed that the numerical results, especially the influence of the thermal effect,
have some distinctive because of different physical mechanism of the four mass transport models. The pressure
and temperature distributions obtained based on Merkle cavitation model are the nearest results compared with the
experimental data. The process of mass transport can reflect the influence of temperature variation well. The
distinctions between the numerical and experimental results are different obviously when the Singhal cavitaion
model is used, and the model can not describe the temperature distribution very well.

Keywords: thermal effect, mass transport, nitrogen, numerical simulation.

The evaluation for dynamic safety coefficient of rock slope under
seismic loading

Liu Jianjun1 Li Yuemingl Che Ailan®

(State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, 710049, Xi’an, China) *

(School of Naval Architectural, Ocean and Civil Engineering, Shanghai Jiaotong University, 200240, Shanghai, China)

Abstract: To solve the problem of taking the safety coefficient at the last moment or the greatest acceleration
moment as the evaluation criterion under seismic wave loading solely, the time-history curve of safety coefficient
by using numerical calculation involved with strength reduction approach is obtained. For the selection of failure
criterion when using the finite element strength reduction approach, three general slope stability judgment
approaches are combined together to judge the failure of slope. Through comparing the results of various FEM
models, the relationship between the safety coefficient and the time-history of seismic loading, as well as the
relationship between the numbers of the structural surfaces are studied. The results obtained indicate that the
minimum safety coefficient of rock slope including structural surface appears ahead of the greatest acceleration
moment. Furthermore, studies on how safety coefficient curve be affected by the slope height, the slope inclination
and structural plane angle are performed. The limit equilibrium theory is applied to verify the obtained numerical
results. The safety coefficient curve obtained in this paper could be referenced for the judgment of rock slope
stability.

Keywords: dynamic safety coefficient, rock slope, strength reduction, seismic loading.



