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Transient performance analysis of finger seal considering

compressed fluid in the leakage gap effect

WANG Li-na, CHEN Guo-ding, SU Hua, LU Fei

(School of Mechanical Engineering,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: In order to solve the problem that the influence of compressed fluid in the
leakage gap was neglected in previous work and the results compared with the practical test
had poor consistency, the transient performance analysis model of finger seal (FS) consider-
ing compressed fluid in the leakage gap effect was proposed; and then the calculated results
of FS performance were compared with those without having considered the effect of com-
pressed fluid. The results indicate that it’s necessary to consider the compressed fluid effect
about the performance analysis of FS. The FS leakage rate with consideration of compressed
fluid has a maximal increase of 234.7% compared with that neglecting the effect of com-
pressed fluid. The compressed fluid makes the trend of FS leakage rate rise remarkably with
the increasing rotor speed. In addition, the FS average contact pressure is decreased by com-

pressed fluid, so the wear extent is lower.
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Fig. 1 Structure schematic of FS
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Fig. 2 Finite element model of FS performance analysis
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Table 1 FS structural parameters

ZH Bl
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Fig. 3 Displacement response of three laminates
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Fig. 4 Leakage gap of three laminates
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Fig.5 Finger pad pressure distribution of

three laminates
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Table 2 Finger pad pressure distribution of

three laminates

J£J1 p/Pa
W25 /s
EIEES R PR REEH
0.00012 9174.97 581.77 13139. 14
0. 00060 36266.97 8757.99 54 559. 36
0.00108 55978. 69 32440. 26 88407. 32
0.00156 71815.43 54030. 33 127639
0. 00204 85082. 48 72101. 99 166728. 2
0.00252 94 890. 18 85554. 92 201666. 4
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Fig. 7 Effect of compressed fluid on FS leakage gap
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Fig. 9 Effect of compressed fluid on FS contact pressure
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Fig. 10  Effect of compressed fluid on FS leakage rate
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Table 3 Effect of compressed fluid on FS leakage rate

and its growth rate

AEEGA IR

R/ e/ It Y 2%
MPa  (r/min) PR A BRE/ %
K/ (g/s)  H/(g/s)
5000 0. 40 1.00 150
6250 1. 49 2.51 68. 4
0.5 7500 2.90 4.55 56. 9
8750 6. 75 15. 83 134
10000 9. 60 18. 00 87.5
5000 0.42 1. 30 209
6250 1.51 2.78 84. 1
0.6 7500 3.00 4. 90 63. 3
8750 7.06 19. 97 182. 8
10000 10.51 23. 50 123. 6
5000 0.98 3.28 234.7
6250 1.57 4.94 214. 6
0.7 7500 3.20 5. 50 71.9
8750 7.49 24. 47 226.7
10000 11.7 26. 40 125. 6
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