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Table 1 Experimental data results

Working Lubricating oil Air flow/ Void fraction
conditions flow/(sm?*/d) (sm’/d) /%

A 11.39 7.90 36.49

B 41.87 70.52 63.03
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Table 2 Void fraction prediction model
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Flow pattern recognition and void fraction prediction in
lubricating oil recirculating pipe of aeroengine

LI Shu, HU Jianping, TAN Yi, ZHU Pengfei, LYU Yaguo

(College of Energy and Power, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The flow characteristics of oil-gas in oil recirculating pipe of engine lubrication system directly
affect the working characteristics of oil return pump and radiator. In order to identify the two—phase flow pattern of
oil and gas in the return pipeline and establish the relationship between gas content prediction, an experimental
system is built to simulate the oil recirculating pipe flow in bearing chamber. According to the oil return amount
and oil-gas ratio of the turboshaft engine, 700 sets of different experiments are completed. The experimental air
flow and lubricating oil flow ranges were 10~200 SL/min and 6~37 L/min, respectively. The flow patterns inside
the recirculating pipe within the experimental range are discriminated. And the prediction model of void fraction
is established. Firstly, the time series characteristics, probability density function and Fourier transform of the
pressure signals under two extreme conditions are analyzed. And the flow patterns are determined to be stratified
flow and slug flow. Comparing the flow pattern results with the Mandhane flow pattern diagram, it shows that the
Mandhane flow pattern diagram cannot accurately predict the oil-gas two—phase flow pattern in the recirculating
pipe. Secondly, the empirical relationship of void fraction is used to predict the void fraction. It is found that the
void fraction predicted by the Massena prediction model is closer to the experimental value and the prediction re-
sult is more accurate. The void fraction of stratified flow is less than 50%, the void fraction of slug flow is more
than 50%. Finally, the Nicklin empirical correlation is modified according to the flow pattern. And the distribu-
tion coefficients of stratified flow and slug flow are 0.848 and 0.919, respectively.

Key words: Lubrication system; Recirculating pipe; Flow pattern recognition; Pressure characteristics;

Void fraction prediction; Distribution coefficient correction
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