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Integrated Influence Mechanism of Typical Parameters
on Sealing Effectiveness of Rim Seal
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Abstract: In order to have a good understanding of the integrated influence mechanism of the typical pa-
rameters on sealing effectiveness of rim seal, the internal relationship between the ingestion form and the vortex
structure in sealing gap was studied and revealed by numerical method. On this basis, an inner ring rim seal was
designed. The results show that not only increasing rotation speed but also increasing mainstream mass flow will
lead to the reduction of the sealing efficiency, but the role of the two is to fetter each other. Compared with con-
ventional orifice model, the inner ring rim seal utilize fetter effect to widen the work condition range of the high
sealing efficiency by restricting the recirculation vortex in the sealing gap. Thus the sealing effectiveness was im-
proved.
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Fig. 1 Geometrical model of the rim seal

Table 1 Geometry parameters of the rim seal

Parameters Value
Cavity inner radius b/mm 201.6
Annulus height A/mm 17
Minimum Clearance S /mm 3.4
Sealing ring thickness S,/mm 4
Disk spacing S/mm 16.5
e &% i e
Re,, = pOb’ lu (2)
Ve SUJC B A o i SR
C,=m,lub (3)
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Table 2 Calculation cases and boundary conditions

Parameters Value
Re,, 6.11x10*~1.22x10°

C, 137~2740
Reg, 0~3.3x10°

Inlet total temperature/K 300
Density Ideal-gas

Outlet static pressure/MPa 0.1
Viscous model SST k-w
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Fig. 2 Comparison of radial velocity for numerical and

experimental results
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Fig.3 Grid independence of numerical solution
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Fig. 6 Streamline and sealing efficiency counter of rim seal
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