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Fig. 1 Under-race lubrication model

Table 1 Structure parameters of the oil receiving scoop

Parameter Value
Inner diameter/mm 40
Outer diameter/mm 50

Oil hole diameter/mm 1.0
0il hole length/mm 5.0

22 HHEFAE

7R 3Cffi ] ANSYS FLUENT #4735, it T e
IO s A B A A 0 o 5 s ROk AR IR AR B AR LB
FEAEH, i sl R3S 52 2%, DR I 3k 488 B — R By 3 Ak
B0 AH S T S A B Sk T R A b R A
HH A ST, Ve B VOF J5 32 38 o AH 2L 1 5 0 19 07 9k %)
HEAT AR A

i1 F Realizable k—e it i 455 %Y 76 It i 26 B T 55
L ST 3R DL R e AE O S, R T R T e A
WA 5 R ET DR I 3k I ARE TR Ak BB R
23 HEERRBREG

P SCHR L2 )T 0, V& - JR) 30 i e ARk i AL 35 TR
5 AU Bl B e R 220 DR L S T A Y I
R B R 2 et o [ B Pl 2O SR8 3 A0 P 25 4 7
JE 1) ELAT A BT b 32 BB A Sl 1) 174300 (4 —
AMEFLZEA TR . AR S 1 B N IR 2 T

w7 8 R R S HL BBl R AL T A i FOR

2211011-2



HasE: 2

At S MAC i PR PN B 0 S R Y B (B AR AT 5

2024 4F

Moving-wall

Pressure outlet W

Periodical boundary

Mass-flow inlet =——>

Fig. 2 Fluid domain and boundary condition
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Table 2 Main parameters of oil

Parameter Value
0il temperature/C 60
0il flow rate/( L/min) 2.5
Density/(kg/m*) 953.5
Viscosity/(mPa-s) 27.6
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Fig. 5 Comparison between simulation results and

theoretical results
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Fig. 6 Rotating disk model with wall
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Fig. 7 Comparison between results of disk model and disk

model with wall
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Fig. 8 Distribution of oil in the oil receiving scoop at

different time
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Numerical simulation study of oil-air flow characteristics

in axis jet oil receiving scoop

ZHU Zetao, LYU Yaguo, ZHU Pengfei, JIANG Le, LIU Zhenxia

(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: In order to study the internal oil film migration and flowing characteristics of the under-race lu-

brication structure, the numerical calculations were carried out by using the VOF (volume of fluid) method for

the axis jet oil receiving scoop and the dynamic formation process of oil film on the end face of the scoop is ob-

tained. Based on the analysis of flow field characteristics,

the effects of the scoop working conditions and structur-

al parameters on the film shape, oil volume fraction, film velocity and the transportation capacity in the oil sup-

ply hole are discussed. Results show that, the oil film migrates in the form of disc at the end face of the scoop,

and the oil droplets and the oil belts formed by the broken film edge are thrown to the side wall. The oil film accel-

erates in the form of crescent shape in the radial hole, and the film thickness on the end face of the scoop decreas-

es with the increase of the rotational speed and increases with the increase of the nozzle oil flow. Increasing the ro-

tational speed reduces the oil retention in the oil supply hole and accelerates the film flow in the hole, and the oil

content in the hole ascends with the increase of nozzle flow and decreases with the increase of oil supply hole di-

ameter. The change of nozzle oil flow and hole diameter has little effect on the flim flow velocity in the hole. In-

creasing the hole diameter and the rotational speed can improve the transportation capacity of the oil supply holes.

Increasing the nozzle flow rate reduces the dimensionless oil flow C by 40.71% on average, and increasing the di-

ameter increases C, by 57.14% at most on 8 kr/min. The increase of rotation speed increases C, by an average of

25.87%.

Key words: Under-race lubrication; Oil receiving scoop; Axis jet; Two—phase flow characteristics;

VOF method
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