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Fig. 1 Geometry of the straight-through labyrinth gas seal
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Table 1  Geometrical dimensions of the straight-through
labyrinth gas seal
E 24 B
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Fig.2 Computational model and mesh of the straight-through

labyrinth gas seal

1.3 SHIETE

T 3 R FH D A ANSYS CFX 17. 0 SR A AT
JE45 RANS J7 F2 4 0 im A AL #E 4782 48 CFD 43
Mro 22 41l TR CFD A 9 8UE 7 e A T
W TIASEL, SST LAY FH AT 30 (14 i It
FRPE B2 LET it It 55 YW 7 5 e S BT B T 0 )
FHARATALNS YL T A i it B . 56T LATE Y CFD 43
IR S I g - N S N IR BT R S
BEE R T BRAS W A #, AR B (R,
FE IR 7 RS R 7 ) i 8 1) i 5 T i 3¢
P, TR 5% , A% A D HE

®2 BUETNEMS R

Table 2 Numerical method and parameters

28 e
TSR s
PRES 25°C %R,
AR IR7S TR 7
it A SST 5 #l
BETH R S R
PORRI 1w ffr AT
T A A o5 AT I
e/ NEAE 1
FREARE 300
BRFEIN RMS
52 Hbw 1x10*

T ARG Ak R B R R, T
BT WA — R IR AR bR R i
TREBERE 1 82 R 5 22 P W 1 A% 3l RN Bk 2 43
BT s (EARSRAE — T 2 e s R T i - IR AR [l —1r
BT O R E RS
1.4 MIEEESH

R TR E PR 5 A A b T 5 e R
TSR | 5 EE AT A% %5 B oA, Bl R
SE BTG G AT S E o an i 1 fER 1
TNo NFEEAE R B W E N AR
500 kPa, i 1% /7 0 kPa, %5 3 9 3% %6 34 500 rad/s,
K% A H T A TR 0. FE ANSYS ICEM
CFD 17. 0 #RAF 3L 2 Bl SCPE PG A 3 AN G
PEZEE 6 23 B 17 1H A, 15 2 6 A5 Y 0T
B W g BT i U R R B R A R 3
F7R o



TFIRWERE . 22 X i B ok B B S 9 0 3 i AR5 - 61 -

*3FRREETRL

Table 3 Mesh density calculations
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Fig.3 Plot of leakage flow rate versus pressure drop
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Fig.5 Total pressure contours on the rotor surface at different pressure drops
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Fig. 6 Plot of pressure forces versus pressure drop

Ko BG4 ) 0 A4 R Bl o 9 A R g AR
SRR ZNASPAR: Nl

K7 R 5 AR NG RE AR .\l
VI B2 R 25 A 3G hn, 428 1) il ) 008 38 A RN i
JI¥gm, Horp, 42 ) AORS B 3 S kPa B Y
1.5222 x10~° N 351 500 kPa HHf% 1.0516 x 10 ° N,
SN T 29 68. 0842 £ (S, =0. 687 7) ; il [ i 4
Ky 77 FE TR RS i T3 A5 kPa B9 8.972 4 x
10 7 N3 2 500 kPa BF 19 5. 4116 N, BT n T2y
59.3138 (S, =0.5991) . FIaFidAA i 1/ Tl
[t PRS00 St ] RS Y R T AR R T Y
FEERSY , AR 0 2 038 i B SUEE 12
ARG IE  E A DR S AR i ) SRR, R
FEHE R 2 T B R 1) I AORS ¥ T B ) A4

0.001 2 l

0.001 0F

0.000 8

=
=- 0.000 6

0.000 4

0.000 2

—
- 1 L 1 I 1 L 1 1
0 100 200 300 400 500
Ap/kPa
() AR T R pAoHt A

VN
W
T

- 1 L 1 L 1 L 1 1
0 100 200 300 400 500
Ap/kPa
(b) i) ARG 3

V/N
w
T

1 L 1 n Il n 1 1
0 100 200 300 400 500
Ap/kPa
(c) ST IRAG T 77

K7 AR )5 TR 22 K R L

Fig.7  Plot of viscous forces versus pressure drop
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Effects of a pressure drop on the flow field and fluid-induced

force of the rotary straight-through labyrinth gas seal

WANG QingFeng HE LiDong

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The effects of the pressure drop on the leakage, flow field and fluid-induced force of a rotary straight-

through labyrinth gas seal have been investigated using a steady-CFD analysis method. The grid density analysis en-

sures that the steady-CFD analysis method meets the requirements of calculation precision. The effect and sensitivi-

ty analyses show that the changes in pressure drop affect the leakage flow rates, velocity streamlines, total pressure

distributions, pressure forces, and viscous forces. The results indicate that increasing the pressure drop increases

the leakage flow rates, axial pressure forces, radial pressure forces, total pressure forces, axial viscous forces, ra-

dial viscous forces and total viscous forces.

Key words: rotary straight-through labyrinth gas seal; pressure drop; leakage; flow field; fluid-induced force
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