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Abstract. The fluid solid coupling model was established for spiral flow channel conical cyclone separator
in harmonic excitation, and the simulation analysis of the cyclone separator with different excitation
frequency and vibration amplitude was carried out. The accuracy of the results was verified by
experiments and the rules of internal flow field and the separation efficiency was obtained. Under low
frequency (2~8.5 Hz) excitation, the frequency has little effect on the shape and extreme value of axial
velocity and radial velocity curve, and with the increase of the amplitude, the extreme value of the radial
velocity of the conical section decreases gradually. However, under the high frequency (15~20 Hz), the
curves of the axial velocity and the radial velocity are damaged. When the amplitude remains constant,
the separation efficiency of cyclone separator is decreasing gradually after the waveform changes with the

increase of the {requency. When the {requency remains constant, the separation efficiency decreases
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with the increase of amplitude. At low frequency and low amplitude, the separation efficiency of the
cyclone separator is higher than that of the stationary state.
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Table 1 Numerical simulation of exciting force shem
2 4.5 6 8.5 15 20

Jf/Hz

70 sin 28. 26 ¢
140 sin 28. 26 ¢
210 sin 28. 26 ¢

70 sin 12. 56 ¢
F 140 sin 12.56 ¢
210 sin 12.56 ¢

70 sin 37. 68 ¢
140 sin 37.68 ¢
210 sin 37.68 ¢

70 sin 53. 38 ¢
140 sin 53. 38 ¢
210 sin 53.38 ¢

70 sin 94. 2 ¢
140 sin 94. 2 ¢
210 sin 94. 2 ¢

70 sin 125.6 ¢
140 sin 125.6 ¢
210 sin 125.6 ¢
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Fig.3 Process of indoor oil water separation efficiency test system
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