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Study on the Leakage Flow Characteristics of Brush Seal Based
on Porous Medium Model
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(1. Tnstitute of Turbomachinery, Xi'an Jiaotong University, Xi'an 710049, China; 2. Design &. Research Department,

Dongfang Turbine Company L.td. , Deyang 618001, China)

Abstract: The leakage flow behavior through a brush seal was numerically investigated using the
Reynolds-averaged Navier-Stokes solution based on the porous medium model. The permeability
coefficients of the bristle pack were determined according to the published experimental data. The
leakage flow rate and flow characteristics of a typical shaft brush seal were studied at seven pres-
sure ratios and five kinds of the sealing clearances using the permeability coefficients obtained.
The numerical results show that the leakage flow rate of the brush seal is smaller than that of the
labyrinth seal at the same pressure ratio. Moreover, the pressure ratio can affect the leakage flow
rate while its influence on the leakage flow pattern can be neglected. In addition, the leakage flow
rate increases linearly with the increase of the pressure ratio at a fixed sealing clearance for the
brush seal. The leakage flow rate of the brush seal decreases with the decrease of sealing clear-
ance at a fixed pressure ratio.

Keywords: brush seal; porous medium model; leakage flow; numerical simulation
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