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Effects of Structural Parameters of a New Type Sealing
Face on Sealing Property

LI Yanqi, LI Huiqiang, LIU Mingtao, LIU Herong
(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: A new type of spiral groove mechanical sealing end face structure was proposed and the corresponding 3d model
of a liquid film was established. Simulation calculation of the liquid film model was carried out with Fluent under certain
working conditions. The influence of geometric parameters on leakage and opening force as well as causes were analyzed.
The results show that within a certain value range, smaller spiral angles, more and narrower grooves, and wider channels
lead to less leakage and smaller opening force because the changes of these parameters can alter the pressure distribution on
the flow field of the liquid film, which causes fluctuation of sealing property. Analysis shows that different fluid velocity
vector and fluid trails caused by different depths of grooves have great effects on sealing performance, and there is an opti-
mal value of depth for leakage while opening force varies smoothly. These results have certain guiding significance for the
engineering of new types of grooves.

Key words: mechanical seal; spiral groove; sealing property; simulation analysis

WIUBR S S ol i 18] B A A2 1o BT, )P 1)
B A A= B4 2y | T 280 BEL LA Bt s 4 — AL
WEE, BT TR R | 4 R
IR IR e S U e R P S i H L i 12 )
BB AR | AR TR BRI A BRI — SRR
U T 1 PSR A L. WA LA T R
PREEE MR A (B AR 0 R 45 4 T
A T i T IS 0, SR TITZZ 5 A A X DA S 1T 4 - 20

K EE: 2019-05-10; f&EIHEI: 2019-07-24

itk U 8 KA BGOSR BB A R A it . AR I
W AR LA B T BRI A AR S TS R S B
Ui, (ELPI 5 A ISR S A RGN T B AR B R e
SZRNE, HMPHIR RS o B AR 2. SCHR[S14R
(1 X e M ATL B 2 4R i TR 7 1 [ e BB 8 e
Rt A, (HAERAY G RO DU A/ NG TR 22 FR
il 1 I .

T [ Bk S B/ it e R v TS T B XU g

EEEN: 2R (1971—) , B, BRILA, #i%, lyqj@tustedu.cn



2020 4£ 12 A

BEIR, S PRI RSSO B TERER R AT + 51 -

DAL B s AT UBR s o AR I | AR S X — o B
LR BT 25 ™), SR Fluent 0 b 2 A58
I simplelic 76X HA EPERESEA 105 B HE, 70
T EEEM SO B EVERE R R ML 5.

1 fREVEST

1.1 YIEiRE

Shfum AT g5 an e 1 (B B, B
ML db iy TR hy XL RO TR, LA A b T 4
(5]

r= Vg .eﬁ-tana (1)

K ry SNPARAESE, SR L R i 2 75 1) 5 Bl 3F
WITERE 7 0 FHF. FETESSFIRE IS 3 AH e
(PRl RS 2 AL v L AR (O L I A) A,
F 3 1 R A 1 5 A M 1 PR A SO

B 1 shifmEEREY

Fig. 1 Ring face groove structure
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Fig. 2 Boundary conditions of the model
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Fig. 4 Effect of spiral angle on leakage and opening force
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Fig. 5 Pressure distribution of different spiral angles
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Fig. 6 Effect of groove number on leakage and opening
force
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Fig.7 Pressure distribution with 20 spiral grooves
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Fig. 8 Effect of groove width on leakage and opening force
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Fig. 9 Effect of groove depth on leakage and opening force
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