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Effect of Labyrinth Seal on Vortex Structure and Flow Loss of
Axial Compressor

CAO Chuan-jun,AO Tian-xiang,ZHUANG Hao-wan, WANG Jin-chun
(AECC Commercial Aircraft Engine Co. ,Ltd. ,Shanghai, China,Post Code;200241)

Abstract; In order to solve the problems of leakage between stages and secondary flow in the compres-
sor, labyrinth seals are usually used between the root of stator vane and the rotor of an aero engine axial
compressor. To investigate the impacts of leakage flow of labyrinth seals on performance of compressor, a
geometric model of the real structure of seals is established based on an axial compressor, and the effect
of the leakage flow of seals on the flow loss of the main vortex of an axial compressor and its influence
mechanism are studied by using the method of three-dimensional numerical simulation. Results show that
the pressure ratio and efficiency of the compressor reduce to different extents, which are attributed to
leakage flow of labyrinth seal. Besides, it enhances the trailing edge separation vortex at the root of suc-
tion side of the upstream rotor blade and the horseshoe vortex at the root of suction side of the stator vane.
At design point, the flow loss of the upstream rotor blade and the stator vane are increased by 3.1% and
13.1% respectively; meanwhile, the low energy fluid in the boundary layer at the outlet of the stator
vane's root is pumped to improve the downstream flow field. The flow loss of downstream rotor blade is
reduced by 2.4% . In addition, due to the serious deterioration of flow field in the compressor near the
surge point, labyrinth seal leakage leads to insignificant flow field changes and the leakage flow has a
negligible impact on the mainstream.
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