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Abstract: A three-dimensional numerical model of a fully partitioned pocket damper seal ( FPDS) was
established by using the computational fluid dynamics (CFD) method. The effects of tooth number N, ,
tooth thickness b and length ratio A of main-minor cavity on the dynamic and leakage characteristics of the
FPDS were studied. The results show that the effective damping C; and direct stiffness K of FPDS are
frequency-dependent highly. The direct damping C and cross-coupled stiffness k& have low frequency de-
pendence and decrease with the increase of whirling frequency. The effective damping increases with the
increase of tooth number and tooth thickness, while the effective damping is affected by the length ratio of
main-minor cavity relatively slightly. Within the scope of the study condition, when tooth number is 12,
the effective damping achieves the maximum value and increases by about 12.69% on average compared
with the original model ; and the effective damping of the FPDS is about 111% to 138% of the original
model when the seal tooth thickness is 5. 048 mm; the effective damping of the FPDS is only 95% to
105% of the original model when the length ratio of main-minor cavity is 5. 1. The results also show that

the leakage flowrate of the FPDS increases sharply with the decrease of the seal tooth number. There ex-
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ists an optimum length ratio of main-minor cavity of 1 to obtain the best leakage performance. The tooth

thickness has little effect on the leakage flowrate of the FPDS.

Key words: fully partitioned pocket damper seal ( FPDS) , computational fluid dynamics( CFD) , effec-

tive damping, rotordynamic characteristics, leakage flowrate
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Fig.2 Geometry of the baseline of FPDS
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Tab. 1 Dimensions of original FPDS

BH A
HEKE L/mm 100.33
FHAE D/mm 170
HHMIBE Cr/mm 0.3
PAMUREE d/mm 3.175
wE N, 8
FEGIRE b/mm 3.175
FEERKE [ /mm 13.97
A ZE K [,/ mm 6.35
i IR h/mm 3.175

2.2 HEIR

5 e TR T AT N AT GAMBIT
A ROk R ANSYS Xt R R 34T A0
DLBRARSACH TR, SR FHARIE |k — & T AR AL, 53
PR AR 287 K #E K J1 8 0. 69 MPa, i 1 JE T
0.1 MPa, % B T4 4 15 000 r/min, R 484
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Tab. 2 Structural parameters of FPDS when N, is variable

FEHGRE ERERE REZEKRE F/RnsKE

WHN,
b/mm l,/mm 1,/ mm . A/mm
4 3.18 35.70 16.23 2.2
6 3.18 20.80 9.45 2.2
8 3.18 13.97 6.35 2.2
10 3.18 13.97 4.57 2.2
12 3.18 7.522 3.42 2.2

®3 FHEEETUNREXRIUERETHEMSEH

Tab. 3 Structural parameters of FPDS when b is variable

wEHAEE EEERE AESKE T/RIREKE

BN,
b/mm l,/mm 1,/ mm . A/mm
8 1.30 16.77 7.62 2.2
8 2.24 15.37 6.985 2.2
8 3.18 13.97 6.35 2.2
8 4.12 12.57 5.175 2.2
8 5.05 11.18 5.08 2.2

R4 EARERELTUNREXSLERTH
HIBH

Tab. 4 Structural parameters of FPDS when A is variable

HEGEE FEERE MEERE F/REsEkE

ECN,
b/mm [,/mm 1,/ mm e A/mm
8 3.18 8.62 13.97 0.6
8 3.18 9.68 12.07 0.8
8 3.18 10.71 10.71 1.0
8 3.18 12.07 8.89 1.4
8 3.18 13.97 6.35 2.2
8 3.18 14.92 5.08 2.9
8 3.18 15.88 3.81 4.2
8 3.18 16.35 3.175 5.1
x5 HEIR
Tab. 5 Calculation condition parameters
BH i
ABET] p;,/MPa 0.69
AR S p,,/MPa 0.1
A FHREE 77K 287
T o/t - min ™! 15 000
i) 254/ 0.000 1
AR £/ Ha 20,-++,240,260
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Fig. 3 Grid distribution of the FPDS
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Tab. 6 Grid independence verification

R H10° MRt m/g -5
taks Bk
1 220 106. 381 106.742
2 330 106. 505 106. 786
3 491 106. 647 106. 877
4 650 106. 821 106.985
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