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Abstract: As a kind of contact sealing technology, the frictional heat generation between bristles and rotor
is becoming a major concern for the seal performance and operation life of brush seals. The mathematical model of
leakage flow and heat transfer of brush seal analysis with consideration of frictional heat generation between the
bristle pack and rotor is established to offer a reference for the design of high performance brush seal. Reynolds—
Averaged Navier—Stokes (RANS) based on the Non—Darcian porous medium model and local thermal non—equi-
librium energy equation coupled with finite element method is conducted to analyze the leakage flow and heat
transfer performance of brush seal. Effects of pressure ratios, rotational speeds and the hence heights of backing
plate on the leakage flow and heat transfer characteristics of brush seal are numerically investigated using present-
ed numerical method. The obtained results show that the leakage flow rate of brush seal slightly decreases with in-
crease of the rotational speed without considering the frictional heat generation effect. The leakage flow rate of
brush seal significantly decrease with the rotational speed increases with consideration of the frictional heat gener-
ation effect. The leakage rate of brush seal at 8kr/min is reduced to 69% of no-rotational case considering the fric-
tional heat generation between the bristle pack and rotor. The highest temperature of the bristle pack increases

with the increasing of the pressure ratio, the rotational speed and the fence height. The decrease rate of bristle
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pack temperature along the radial direction increases with the increasing of the pressure ratio and the fence

height. The interference between rotor and bristle pack increases with consideration of the rotor centrifugal growth

effect at high rotational speed case. This behavior results in the variation of the frictional heat generation effect of

brush seal.
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characteristics of brush seal analysis using CFD and FEM
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Fig.5 Computational domain of brush seal

Fig. 6 Computational grid of brush seal

Table1 Geometrical parameters and operating condition

of brush seal

Geometrical parameters Value
Rotor radius, r,/mm 60.88
Bristle free height, H,/mm 10.32

Fence height, H,/mm 0.8/1.4/2.0/2.3/2.6

Bristle lay angle, 6/(°) 45
Brush seal outside radius, r,/mm 75.855
Brush seal axial thickness, W,/mm 3.85
Bristle pack axial thickness, W,/mm 0.6
Interference, Ar/mm 0.1
Bristle diameter, d/mm 0.0762
Operating condition
Rotational speed, n/(kr/min) 0/3/5/8

Pressure ratio, R, 1.5/2.0/3.0/4.0/5.0
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