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Network model for calculation of labyrinth seal in compressor
stator well with swirl flow and windage heating

SUN Ke, LIU Gaowen, KONG Xiaozhi, LEI Zhao

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

Abstract: The labyrinth seal in a compressor stator well was simplified to one-dimen-
sional network model consisting of typical elements. Then the computational models for
these elements were built. The present model for the leakage calculation of labyrinth seal
didn’t consider swirl flow and windage heating impacts. One-dimensional basic equations
were used to describe the swirl flow in rotating disc cavity. And empirical correlations were
used to calculate the rotor wall friction. Runge-Kutta method was employed to solve these e-
quations about circumferential velocity and windage heating of the rotating flow. An area
correction method with swirl flow was adopted, and windage heating made the change of air-
flow properties. The relative deviation of leakage flow rate result of one-dimensional net-
work and CFD was less than 1. 4% with swirl flow and windage heating. Without swirl flow
and windage heating, the relative deviation was more than 9. 9% and less than 20. 1%. Com-

pared with the experimental results, the one-dimensional network calculation results agreed
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well with each other, the relative deviation was no more than 7%. one-dimensional network

calculation took the practical working tip clearance of the labyrinth seal. In rotating laby-

rinth seal experiment, the practical clearance was obtained by measuring the radial displace-

ment of rotor caused by rotation and thermal deformation as well as the radial displacement

of casing caused by thermal deformation.
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