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Numerical Investigation of Unsteady Interaction between
Rim Seal Flow and Upstream Vane

YANG Fan, ZHOU Li, WANG Zhanxue

(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To investigate unsteady interaction mechanism between the rim seal flow in turbine stator-rotor cavity and
main flow, detailed unsteady numerical simulations of the flow field and unsteady characteristic of the vane were
conducted under different rim seal mass flow rate. The results show the blockage effect resulting from the egress flow
leads to the pressure to increase and static entropy to reduce on the latter half of suction side near the hub. From the
case without a cavity to R,=1.7%, at 5% span, the maximum pressure coefficient increase on the suction side rea-
ches 6%. Moreover, the blockage effect causes the velocity to decrease at vane exit. Furthermore, the rim seal flow
results in the decrease in lateral pressure gradient, causing the strength of hub passage vortex and hub trailing shed-
ding vortex to reduce. Without rim seal flow, the ingress flow contributes to decreasing unsteady fluctuation from the
hub to 10% span. When there is rim seal flow, unsteady fluctuation continues to reduce due to coupling effects of

the egress flow from the ingress and the egress flow form the cavity inlet.

Keywords: cavity; vane; ingress; egress; unsteady

© 2019 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



