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Abstract: A type of circumferentially divergent pocket damping seal structure was pro-
posed, the pocket damping seal multi-frequency elliptical vortex solution model was established,
and based on the experimental verification of the accuracy of the pocket damping seal solution
model, the effects of the inlet and outlet pressure ratio and eccentricity on the leakage characteris-

tics and dynamic characteristics of pocket damping seal were studied, and the rotor stability of
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the pocket damping seals was analyzed. The research results showed that the difference in leakage
between two pocket damping seals was 0.89% on average, and the leakage characteristics of
these two were equivalent. The traditional pocket damping seal had a large circumferential pres-
sure difference in each chamber when the rotor was eccentric, while the pressure distribution in
each chamber of the circumferentially divergent pocket damping seal was basically uniform; the
tangential airflow force of these two was opposite to the direction of the rotor whirl, and both
suppressed the vortex of the rotor, and the tangential air force of the circumferentially divergent
pocket damping seal was 2. 29 times that of the traditional pocket damping seal; the average ef-
fective stiffness of the circumferentially divergent pocket damping seal was 1. 29 times that of the

traditional pocket damping seal, the circumferentially divergent pocket damping seal was more
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conducive to the stability of the rotor system.

Key words: circumferential divergent pocket damping seal;

fluid dynamic pressure effect; airflow excitation force;

leakage characteristics; dynamic characteristics; rotor stability

BRI A R SL SRR AL R HLAE IR
B A 6 Bl 3 0, A 2 a2 T Jo 3k U Y O A
FAU SEARE R B W AL TAE A RS 5
VT 2 5, 5 b S DAL TR I A Ok % 1 Y, A8 R
Je % d5t DR L AT B 1 2 o 2 e T R P A
GRS T R A% R BHJE 2 R R v 5 B )
PEBF 77 AT G R SOR TR A A

FI A FE Y A0S T 48 700 B e 4% (10 BF 53 60 35 i
T R 55 20y 00 R W O I, AR A8 R BH JE % Y
JUART 2 B0%t 5% 8 003k T e 0 45 30 ) e e A R Y
Wi, Ertas 555 o o A8 4% 50 BH ) 25 3 5 5% 7 2 1)
{14 % B ) B LL e 7 AT HE R O R Ty 22 S A
FOR A 5 4% 0 BHLJE %5 5 (0 4 R S s S e
W 5T 45 T W, 1% 1 5 8 80 0 a) B ig 31 o 4% 78
BHLJE % 5t 19 3 7 R B b i 9 0 B A A A K
SR 5 Yang 554 H— Al 52 B6 X 48 AU B2
B Rl BB B A A8 8 B2 % B AR LT O W
T o5 M A A o ROk B9 1/2, BHLJE 2 e Ol W
STRIRH R B E 1 1.5~2.51% , BAH M TH T R4
MR E s Vance 5 BIF & T A4S RIBH JE % 3, £ %
B Y B S IR 2 4 A AT LA g
1o e T B R P 5 Child 258G AF 53 3% W 145 004 1fi
23 ] 55 4% 70 BHL 2 28 B Y 34 B Griebel 3 T
CFED, X} 4% % BHL J& %5 B i JLAAT I IR 45 4k 1k 15 #F
58, I — b 5 il 5Bk T A 48 70 BELJE % B % R
S8 FLAHE A B E 5 ok O AR S — b
A8 B % B R 1) £ 4 S T R S5 A i R
S5 K4 A b A% g B E U A4S AU PR JE % BT B

KA B JE F B IV T —FhiF s
ARMIBH JE 5 B, IR X AP B AT T RUE S SR
WFSE, WE 52 3 W% b 2 45 B B 3 O 1
fE , FH LU T 1% S8 2K 5 B A TR B A R R
Wo e A0 Ml oL IR A5 0 4 B A 1R A R SE T
25 5 W 2 o A o T X A% U B e o B e
FAWESE , JFAG A R BH J& % Ef 14 58 SCHIBE A IE 5
W I ¢ S50 0 23 e S HIL e BB A BT AR Y
ST R R AT RS, T R W] Y e A T
ARSI o I = N B B A AR E W P
AR IOIR AR R T s B, W T R S
Y B VAT — 5 S 5 W S S T M R
W IR R R SR S5 R R e AR T R
RS IR 52 SURIBE R R0 bR 25 T 1 58 S
BE A oK SR T8 7 ARG R E . NBLA &
KISCHRFE 2 e 48 U BH e 4% B 2 5% 7 0 I iy
TR AR Bl ROV A ) % O SR [ R
A AL, U TOAIR TR DL AR BAR A
13738

Bt 8% 1 AR A Al CoDR ST 7 AR B R
R )AL, A SO T — i ) e AR R R e
BHAE R AT AN R Bl TR O B ] A%
328 T X R R B T IR AR o AR S
LT R G A MR JE R 5 1 kil A LR e %
ESR QRN RO A R SN RN R P N R RN
T RH e o J 1t T R A 5 B R S R O 1R B
TR T M T AR G AR B BE e B 5 1 K
AR Y B e % X i 7 R SRR PRI R



116 it = 3

VAR S

%37 %

1 BExz#XLREREH&IT

1.1 AR EREREHEN

1 Ry A% G 48 R BH JE 2% 1 09 25 4 i 45 4
F 2 b M 5 B R ) B A A, G Hp ] ) A A
HPHFEOBB AL T AN EREE, AR
% s &= 380 A 1] ST 1 S B AS A i

JIESE

Pl 1 A RIBJE % B 45

Fig.1 Pocket damping seal structure
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Fig.2 Pocket damping seal chamber diagram
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Fig.3 Schematic diagram of the fluid dynamic pressure

effect of seal
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Table 1 Effect of mesh density on leakage of pocket

damping seal

15375 ik WA/ TT Tk ek / (kg/s)
1 586 0.051 322
2 628 0.049 358
3 656 0.049 344
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Table 2 Dimensional parameters of a pocket damping

seal structure
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measurement and numerical calculation of leakage
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pocket damping seal
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Fig.9 Circumferential velocity distribution cloud diagram

of pocket damping seal
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