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Research on optimum design of the oil slinger of bearing oil cavity
ZHAO Ya—fei, PAN Dai—feng, LI Yan—jun, LI Gui-lin, HU Hai-tao
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: For the raceway cooling by inner-ring oil supply, two different oil slingers have been designed.
Numerical analysis models using gas—liquid two—phase flow for two slingers were established. The flow field
on the lower surface of the raceway was calculated by CFX software, and the mass flow rate and volume frac-
tion of the lubricating oil were obtained. Using the optimal design method of multi—parameter response sur-
face of ANSYS workbench and taking the effective cooling flow of lubricating oil as the objective function,
the extreme and corresponding structural parameters of each structural parameter of oil slingers in the limit-
ed range were obtained. The numerical analysis model with the optimized structural parameters was put into
the CFX software, and the calculation results were checked to prove the reliability of the optimization de-
sign. The more optimum structure has been selected after comparing the optimum structures of two oil sling-
ers and provides as reference for engineering design.
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Fig.1 Structure of two oil slingers
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Fig.2 Structure diagram of type A oil slinger
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Fig.3 Cutaway view of fluid domain
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Fig.4 3D drawing of fluid domain(model A)
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Table 1 Boundary conditions for different surface of model A
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Fig.5 Flow chart for optimization
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Fig.6 Parametric fluid domain model A
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Table 2 Structural parameters of model A

Av/mm R 5% S T T 1) 4% L 5 EE

As/mm FEL I 2 H 1 R B K
As/mm FEL I 45 1 11 A% 1) 5
A/mm JE I A 18] A Bl ) B
As/mm JFEL T 5% T Y A5 1) T

Agmm JU A 3l L PR Bl 1 7

%3 JUI RS 2 R0 (A )

Table 3 Structural parameter variables of oil slinger(type A)

L LEE S H SN SHE! f/ME
Ay/mm 3.0 2.0 1.0
As/mm 5.5 45 35
Ay/mm 2.5 2.0 L5
Ay/mm 4.0 3.0 2.0
Aslmm 3.0 2.0 1.0
Ad/mm 3.0 2.0 1.0
T RS H B (kg/s) DLtk A m

F 4 WE R A TR TR SRS TR AR (A )
Table 4 Calculation parameters and calculation results using

response surface method(type A)

A A/mm Ay/mm A/mm A/mm As/mm  Agdmm {Ef{gf/(;fﬁ?”
1 20 45 25 30 20 20  0.135476
2 20 45 15 30 20 20  0.154137
3 20 45 20 40 20 20  0.15339
4 20 45 20 20 20 20  0.154231
5 20 45 20 30 30 20 0152676
6 20 45 20 30 1.0 20  0.154217
7 20 45 20 30 20 3.0  0.147 466
8 20 45 20 30 20 1.0  0.155144
9 30 45 20 30 20 20  0.144813
10 1.0 45 20 30 20 20  0.156935
11 20 55 20 30 20 20  0.55705
12 20 35 20 30 20 20  0.137588
13 20 45 20 30 20 20  0.155986
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Table 5 Optimum results of type A oil slinger structural

parameters
28 furwtast QUL S EIELIES
Ay/mm 1.0
Ay/mm 5.5
As/mm 2.0
Ay/mm 4.0
As/mm 2.85
Ag/mm 1.0
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Fig.7 Parametric fluid domain model B
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Table 6 Structural parameters of model B
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Table 7 Structural parameter variables of oil slinger(type B)

i LA S 5L S ON (i SR H/ME
Bi/mm 1.50 1.00 0.50
By/mm 1.10 1.00 0.90
By/mm 1.20 1.00 0.80
BJ/mm 8.80 4.90 1.00

TR0 B/ (kg/s) Pete H g

28 Wi L A A R S8 S T A R (B RY)
Table 8 Calculation parameters and calculation results using

response surface method(type B)

415 Bi/mm Bo/mm By/mm Bi/mm Zﬁ;T;i«é}fu

vt/ (kg/s)
1 1.0 1.0 1.0 4.9 0.112 250
2 1.0 1.0 1.0 1.0 0.098 470
3 1.0 1.0 1.0 8.8 0.117 167
4 1.0 0.9 1.0 4.9 0.095 993
5 1.0 1.1 1.0 4.9 0.119 644
6 0.5 1.0 1.0 4.9 0.111 111
7 15 1.0 1.0 4.9 0.104 526
8 1.0 1.0 0.8 4.9 0.110 938
9 1.0 1.0 1.2 4.9 0.104 699
10 0.647 897 0.929 579 0.859 159 2.153 597  0.097 423
11 0.647 897 0.929 579 0.859 159 7.646 403  0.110 589
12 0.647 897 1.0704 21 0.859 159 2.153 597  0.114 078
13 0.647 897 1.070 421 0.859 159 7.646 403  0.127 244
14 1.352103 0.929 579 0.859 159 2.153 597  0.092 786
15 1.352 103 0.929 579 0.859 159 7.646 403  0.105 952
16 1.352103 1.070 421 0.859 159 2.153 597  0.109 441
17 1.352103 1.070 421 0.859 159 7.646 403  0.122 607
18 0.647 897 0.929 579 1.140 841 2.153 597  0.093 030
19 0.647 897 0.929 579 1.140 841 7.646 403  0.106 196
20 0.647 897 1.070 421 1.140 841 2.153 597  0.109 685
21 0.647 897 1.070 421 1.140 841 7.646 403  0.122 851
22 1352103 0.929 579 1.140 841 2.153 597  0.088 393
23 1352103 0.929 579 1.140 841 7.646 403  0.101 559
24 1352103 1.070 421 1.140 841 2.153 597  0.105 048
25 1352103 1.070 421 1.140 841 7.646 403  0.118 214
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Table 9 Optimum results of type B oil slinger structural

parameters
ZH T A ZE R B A3 2 Y {5
Bi/mm 1.0
By/mm 1.1
Biy/mm 1.2
Bi/mm 4.5

WA B HI R (kg/s) 0.127 357
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Fig.8 Lubrication oil volume fraction distribution
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