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Abstract: The unsteady dynamic mesh method was used to establish a multi-frequency el-
liptical whirl solving model to obtain the leakage and dynamic characteristics of pocket damper

seals; based on the accuracy of the numerical model, the influences of different pressure ratio,
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rotor speed and notch position on leakage characteristics and the dynamic characteristics were
studied, the speed and pressure distribution characteristics of different conditions and the notch
position were analyzed, so the influence mechanism of notch jet-flow on leakage and dynamic
characteristics of the pocket damper seals was revealed. The results showed that: notch jet-flow en-
hanced the straight-through effect of pocket damper seals, weakened the dissipation of air kinetic en-
ergy in the basic chamber, and increased the leakage. When the pressure ratio increased from 2 to 6.9,
the leakage increased by 11.75% —12.67 % . The notch jet-flow can reduce the cross stiffness of pock-
et damper seals, increase the direct damping and effective damping, and the effect was more signifi-
cant when the rotor swirled at low frequency (frequency was less than 120 Hz); the notch jet-flow
can restrain the circumferential flow of the airflow in the downstream chamber, reduce the circumfer-
ential pressure difference, reduce the exciting force and improve the stability of the rotor. When the
structural parameters of the notch were same, the circumferential second-order dividing point of the
seal tooth at the outlet of the basic chamber was the best notch position. At this time, pocket

damper seals had the minimum cross stiffness and the largest direct damping and effective damping.
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Fig.1 Schematic diagram of rotor motion in seal
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Fig.2 Schematic diagram of FPDS machined with notch
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Table 1 Geometrical parameters of pocket damper seals
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Fig.15 Dynamic characteristic coefficient varies with the eddy frequency under the different notch positions
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Fig.16 Dynamic characteristic coefficient varies with the eddyfrequency under the different pressure ratios
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Fig.17 Dynamic characteristic coefficient varies with the eddy-frequency under the different rotor speeds
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Table 6 Circumferential pressure differential drop of

the rotor surface at the secondary chamber

i = 1) A3 JE2%/MPa JE2K&0E/ %
FPDS 0.006 59
B9 FPDS-notch 1 0.006 42 2.58
TWREE FPDSotch2  0.006 27 4. 86
FPDS-notch3  0.006 38 3.21
FPDS 0.005 27
g% FPDS-notch 1 0.005 17 1. 90
TWREE  FPDSwotch2  0.00508 3.61
FPDS-notch3  0.005 16 2.10
FPDS 0.004 70
0= FPDS-notch 1 0.004 64 1.28
TR FPDSnotch2  0.004 55 3.19
FPDS-notch3  0.004 63 1.49
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