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Abstract: To investigate the unsteady flow character and flow field structure of transonic high—pressure tur-
bine tip gap, a feasible idealized model constructed from the size based on the HP turbine cavity tip was solved
by LES. The effects of cavity tip geometry on the flow stability and aerodynamic performance were researched. Re-
sults show that when the transonic leakage flow passes the cavity tip, a shockwave forms at the entrance of the
cavity. Meanwhile, a separation bubble at the front of cavity expands and a shedding vortex generates periodical-
ly, interaction between shedding vortex and shockwave cause the shockwave to appear its unsteadiness. After the
cavity depth increases from 1.0mm to 1.5mm, size of the gap shedding vortex significantly is reduced, its shed-
ding period decreases by 20%, the average spanwise component of the enstrophy increases from 40% to 49%. Ex-
pansion and breakdown of gap shedding vortex are suppressed. Mixing between the backflow and the vortex is also
restrained. Thus, unsteadiness of leakage flow is significantly reduced.
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