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Flow and thermal analysis of oil air two-phase

medium in bearing chamber

LI Yanjun'?, YANG Fu*, LIU Zhenxia',
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Abstract; To obtain the flow and thermal analysis methods of oil air two-phase medium
in bearing chamber, and{ind out the rule of flow and heat transfer in oil air two-phase medi-
um. the flow velocity, temperature distribution, volume fraction and heat transfer coefficient
distribution of two-phase medium in the engine bearing chamber were analyzed by CFD
methods. Based on the local temperature in different positions of the bearing chamber, the
heat transfer coefficient was obtained by calculating the heat flow under the temperature gra-
dient method. The results showed that: the flow velocity of two-phase medum increased first
then decreased with the increase of radial height, its maximum appeared when the dimension-
less radial height was 0. 6. The temperature of two-phase medium in the area between the ro-
tor and the wall in the bearing chamber decreased first and then increased during the increase
of radial coordinates. The oil in the bearing chamber was mainly distributed on the oil scav-

enger structure and the outer wall of the bearing chamber. The oil film in the area of the
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same shear component and gravity direction nearby the oil scavenger structure was thinner,

the local heat transfer coefficient was smaller; the oil film in the area at opposite direction

was thicker, and the local heat transfer coefficient was larger.

Key words:

bearing chamber; oil air two-phase medium; oil film; flow analysis;

heat transfer analysis; heat transfer coefficient
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Table 1 Structural parameters of a bearing chamber
SR HidfH 2 Bl
¥ 142 d./mm 156 He & 512 o /mm 40
SR E N2 Di, /mm 226 SR A L/ mm 150
7R JEAME D,y /mm 198 7R Hy /mm 58
HAHE B di/mm 18 MR T8 BE b/ mm 116
x2 REETNBHILEH
Table 2 Working conditions of an aero-engine
TH EETEE/G/min TR/ R /) /K 3 /K

1 11800 0.4 89 541.0 390. 0
2 12520 0.4 89 559. 8 384. 3
3 13283 0.4 89 600. 4 371.0
4 14016 0.4 89 647. 8 361.7
5 14352 0.4 89 673.6 358.3
6 14688 0.4 89 699. 0 357.4
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Fig. 2 Section and measuring point arrangement
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a bearing chamber
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two-phase medium and radial coordinates in

a bearing chamber
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