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Analysis of high-speed EMU gearbox sealing system based on
multiphase flow theory

ZHANG Yu, ZHANG Kailin, YAO Yuan

(State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 6130031, China)

Abstract: In order to investigate the sealing mechanism of the gearbox sealing system for high-speed electric multiple
unit(EMU), the sealing performance of the Labyrinth seal with the mixture of lubricating oil and ideal gas was analyzed,
and the calculation model of the sealing system structure of the output end of a domestic driving gearbox was established.
The internal flow field of the sealing system was obtained by using Euler-Euler two-phase model. The influence of the
rotor speed on the media distribution of the internal flow field in the mixed medium, and the oil droplet concentration and
diameter on the leakage loss of the sealing structure were also studied. The results show that the straight-through effect of
seal clearance, the distribution of lubricant droplets in the stator cavity or the rotor cavity, and the position of the cavity
are the main factors in affecting the performance of labyrinth seal. The leakage loss of lubricating oil droplet increases
with the increase of rotor speed, reaches a maximum, and then decreases and levels off with the further increase of rotor
speed. The higher the oil droplet concentration, the larger the diameter, and thus the larger the leakage loss. However, the
higher the oil droplet concentration, the smaller the effect of the concentration on the leakage loss, which shows
non-linear relation. The leakage loss increases linearly with the increase of oil droplet diameter.
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