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Numerical study and validation for two-phase flow of oil and

gas in aero-engine bearing cavity

LU Ya-guo, ZHANG Mei-hua, LIU Zhenxia, HW Jian-ping

(School of Power and Energy,
Northwestern Polytechnical-University,. Xi’an 710072", China)

Abstract; -In order to, test whether the traditional~ene=way coupling model was suitable
for flowfield calculation of two-phase flow of-oil and gas in bearing cavity, two-way coupling
model was established. The distributions 6f air velocity and turbulence kinetic energy in two
model cavity after injecting oil'‘\with different rotation speeds, were comparative investigated.
The data calculated by two-way coupling model were compared with the experiment data in
the reference.~Some imiportant conclusions were found: in the two-way coupling model, the
change law of air velocity distribution after injecting oil is similar with the one-way air flow.
However, air velocity reduces markedly at every point and the difference of average air veloc-
ity is the maximum in the case of the rotation speed of 80001/ min between these two models;
the influence of droplet motion and evaporation on air velocity and turbulence kinetic energy
is significant, especially the air velocity which will drop 10% —15% due to the coupling
effect of the droplets in mainstream chamber, indicating influence of droplets on the air field

cannot be ignored.
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Fig. 1 Sketch of droplet motion in unit mesh
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and two-way coupling model of two-phase

flow of oil and gas
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Fig. 3 Geometry model of bearing cavity calculation
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Table 1 Initial conditions of different rotation speeds

3 n/ (r/min)

4000 8000

Pk A

12000 16000

W2 E B/ (m/s)  9.87  15.55  21.97 28.63
MR EEE/ (m/s) 13.60  27.23
T H AR /mm 312. 09
Al R 0] T EE / (m/s) 26. 80

40.84  54.45
133.79  81.51 57.35

53.60  80.40 107.20
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Fig. 7 Comparison of turbulent kinetic energy distribution computed by ene-way_ecupling, model
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