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Table 1 The results and comparison of different boundary treatment
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Fig.3 Normalized amplitude and frequency response as a function of normalized velocity
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Fig.8 Vorticity magnitude contours in upper branch based on different turbulence models
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Table 2 Summary of the simulation results based on four kinds of turbulence models
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Discussion on Adaptability of Turbulence Model in Numerical
Simulation of Vortex Induced Vibration of a
Two Dimensional Circular Cylinder

ZENG Pan, YUAN De-kui, YANG Zhi-bin, LIU Chang-gen
(School of Mechanical Engineering » Tianjin University , Tianjin 300354 ,China)

Abstract; Single-degree-of-freedom vortex induced vibration with the low mass ratio was simulated by
using the combination of RANS method and four turbulence models, and its applicability of them was ana-
lyzed. The equations of motion were discrete by using the four order Runge-Kutta method. Using dynamic
mesh technique, this study analyzed the grid motion generated by circular cylinder oscillating. The treat-
ment of wall conditions was analyzed in detail for the adaptability of turbulence model. According to Wil-
liamson flume experiment, the performance for each of the four models was analyzed in terms of the am-
plitude ratio and frequency ratio, hydrodynamic coefficient and phase mutation, modes of vortex formation
and so on. The result showed that the results from Standard k-w model is very different those from the ex-
periment. The Realizable k-¢ model which is rarely used in related studies can also play a significant role.
The maximum amplitude of the k-w series models (0.55D) is less than that of the k-eseries models
(0.87D). The SST k-w model and two k- models can all reflect the separation of oscillation frequency and
vortex shedding frequency, and the SST k-w model is closer to the experimental results relative to the
other two. In terms of vortex shedding mode, the SST k-w model is consistent with the experimental re-
sults in each branch. All in all, each model has advantages and disadvantages for different physical phe-
nomena.

Key words: vortex induced vibration; low mass ratio; turbulence model; numerical simulation
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