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Fig. 1  Structure of the sealed chamber
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Fig.2  Flow model of sealed chamber
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Table 1 Mesh independence verification results
for the conventional seal
p/Pa
HANME/mm ARALLEE /%
T 1 T 2"
55 0. 824 0. 825 99.9
58 0.792 0.792 100
61 0.750 0.751 99.9
64 0. 693 0.693 100
67 0. 664 0. 664 100
70 0. 634 0. 633 99.9
73 0. 000 0. 000 0
77 0. 000 0. 000 0
79 0. 380 0.379 99.7

a— RSB 14 J7 ; b— k& B 20 T7 .
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Table 2 Mesh independence verification results for the

special seal
»/Pa
HAAE/mm AHABLEE/ %
T 1 T 2"
55 1. 14 1.15 88
58 1. 120 1. 120 100
61 1. 090 1. 090 100
64 0.987 0.988 99.9
67 0. 885 0. 884 95.3
70 0. 802 0. 802 100
73 0 0 100
77 0 0 100
79 0.723 0.722 99.9
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Table 3 Physical and operating parameters

S8 Hufe
HE (p) /kgom > 851
FHEE (n)/Pa-s 12.8 x10 73
53 (n)/remin ! 475
AR 6/ (°) 29
KB (B) /mm 34
MH4EAME(D) /mm 78
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Fig.4 Pressure cloud of the seal cavity in axial section

MIEN 4RI LA Y 3 Ak i 8 % B R N T 1Y
JE 3 o3 A 5 6 A 1) AVl 1] 249 20 A2 A | 2 e 3l 14
TR EZE A TR AR AR E gl o
N7 A AR T RR A A5 DX, DA 5 1A 3 Bl A
DAY =R R AR 1 3

NI 5 AT U Y 5 5 3 1 TR e s
HREH Sl X I B Y 432 3l 10 %% A
P IR TR ARAN D 2l DX, G e 48 S s 2 0 3k 2
BOR, Ham ROH B BUAE 5 5 AR AL 538 o, o
P Bl 5T A IS B B4 A 3 40 2 i 1
T 1) SR AN ), OF HAS 237 A R AR AN it 3 X



- 60 - R TRE2AAR (A RBFAR)

p/m s

1.52x10
1.45x10°
1.37x10?
1.20x10?
L L
' 1.14x10"
1.07x10!
9.89x10°
19.13x10°

8.37x10°
7.61x10°
6.85x10°

1

(a) 38 2 B
v/mes”

1.92x10?
1.82x10?
1.73x10?
1.63x10*
. 1.54x10?
- 1.44x10*
1.34x10!
1.25x10!
1.15x10" BN
1.06x10!
0.96x10!
0.64x10!

(b) SRAL BN 2 2

PS5 A A 2 0 = [
Fig.5 Velocity cloud of the seal cavity in axial section
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Fig.6 Structure of the impeller
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Table 4  Variable factors code and values

i K A M= B K C RE
¥ 0/(°) D/mm B/mm 7
1 26 77 32 4
2 29 78 34 5
3 32 79 36 6
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Table 5  Orthogonal test results

RIS HELSKFAS P/W
1 A1BI1C1DI1 3.040
2 A1B2C2D2 4.305
3 A1B3C3D3 6. 104
4 A2B1C2D3 4. 064
5 A2B2C3D1 4.104
6 A2B3C1D2 4. 566
7 A3B1C3D2 3.945
8 A3B2C1D3 4.412
9 A3B3C2D1 4.307

#*6 LA T

Table 6  Orthogonal test analysis

P/W

e K1 K2 K3 an
A 4.483 4.245 4.221 0. 262
B 3.683 4.274 4.992 1.309
C 4.006 4.225 4.718 0.712
D 3.817 4.272 4.86 1.043
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Fig.7 Pressure cloud of the seal cavity in axial section

after and before optimization
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Fig.8 Velocity cloud of the seal cavity in axial section

after and before optimization
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Enhanced flow performance analysis of an ITT Flygt submersible
agitator mechanical seal cavity

XUE CaiHong' GAO HongBo> WANG YuYing' LI ShuangXi'”

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Beijing Drainage Equipment Co. Lid. , Beijing 100016, China)

Abstract : The flow field models for an enhanced flow sealing cavity and a conventional sealing cavity have been es-
tablished, and the flow properties of the two sealing cavities were compared using the Fluent software. By means of
the orthogonal optimization method the combined effects of impeller parameters on the stirring efficiency were ana-
lyzed and the optimum combination of structural parameters of the impeller were obtained. The results show that the
impeller can enhance the flow effect of the sealing fluid in the cavity, reduce the sealing cavity flow dead area, and
increase the forced vortex area. The outer diameter of the impeller was found to have the greatest impact on the
characteristics of the flow field and the blade angle of the impeller was found to have the least impact.

Key words: mechanical seal; enhanced flow; sealing cavity flow field; structure optimization
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