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Abstract: To address the challenging measurement of oil-gas two-phase parameters in the return oil pipeline of an
aeroengine lubrication system, a testing system for oil-gas two-phase flow of aeroengines based on electrical capacitance
tomography has been developed. The cross-sectional phase fraction measurement is achieved using electrical capacitance
tomography technology, and the flow pattern is regularized through a rectifier to enhance measurement accuracy, at the
same time, the Venturi technology is utilized to achieve total flow measurement, ultimately leading to the measurement of
gas-liquid two-phase flow. A calibration device for oil-gas two-phase measurement has been set up based on the field test

bench for comparative testing of the measurement system. The results indicate that the maximum measurement error for
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liquid phase flow rate is 7.26 %FS, and the maximum measurement error for gas phase flow rate is 6.56 %FS under six ex-

perimental conditions. The research presented in this paper plays a crucial supporting role in the design of lubrication sys-

tems in the aeroengine field.

Key words: flow measurement; capacitance tomography; aeroengine; lubrication system; return oil pipeline; Venturi

effect; rectifier; calibration device
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Fig.9 Finite element model of capacitive sensors
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Tab.3 Capacitance distribution between different plates

PR T TS MF AT ZE{E /T
1-2 942.63 1 545.10 602.47
1-3 588.92 1 070.60 481.68
1-4 518.60 964.10 445.50
1-5 501.83 938.16 436.33
1-6 518.56 964.04 445.48
1-7 588.83 1 070.30 481.47
1-8 942.93 1 545.60 602.67
2-3 942.41 1 544.80 602.39
2-4 588.28 1069.30 481.02
2-5 518.48 963.89 445.41
2-6 501.43 937.32 435.89
2-7 518.51 963.91 44540
2-8 588.47 1069.70 481.23
3-4 94271 1 545.20 602.49
3-5 588.86 1 070.40 481.54
3-6 518.60 964.10 445.50
3-7 501.87 938.19 436.32
3-8 518.71 964.33 445.62
4-5 942.53 1 545.00 602.47
4-6 588.39 1069.50 481.11
4-7 518.57 964.02 44545
4-8 501.59 937.64 436.05
5-6 942.60 1 545.00 602.40
5-7 588.81 1 070.30 481.49
5-8 518.63 964.18 445.55
6-7 942.36 1 544.70 602.34
6-8 588.42 1 069.60 481.18
7-8 942.67 1 545.20 602.53
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Fig.12  Schematic diagram of capacitance acquisition module
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