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Study on the dynamic characteristics of pressure pipeline under
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Abstract: When using pressure pipeline for measuring high-temperature pulsating pressure in aircraft engines, high-
temperature condensed water may cause a state of "gas mixed with liquid" in the pressure pipeline, and using traditional
dynamic models of gas medium pressure pipeline for analysis may result in significant errors. In response to this issue, a
transfer function of the pressure pipeline under the condition of "gas mixed with liquid" was established based on a com-
pressible fluid pressure pipeline system model. Pressure pipelines of the same length but different inner diameters were
selected, and experimental research was conducted under different gas-liquid mixing states by adjusting pressure and gas-
liquid ratio. The relationship between the dynamic characteristics of the pressure pipeline and gas-liquid ratio was ob-
tained, and the differentiated features of the dynamic characteristics of the pressure pipeline after gas-liquid mixing under
different pipe diameters were obtained. This lays the foundation for the subsequent research on the dynamic characteris-
tics of the pressure pipeline under other complex medium conditions, and provides technical reference for improving the
accuracy of dynamic pressure testing of aviation engines.
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Fig.1  Schematic diagram of pipeline structure
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Fig.2 Characteristic curves of pipelines with media of different

gas-liquid ratios
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Tab.1 Internal diameter data of pressure pipelines
P SR B NAR / mm
1 4.0
2 5.5
3 6.5
4 8.0
5 11.0

A2 MRkEk
Tab.2 Medium conditions

TH B A
1 100% <4k
2 80% <M + 20% Witk
3 60% <Ak + 40% Wik
4 40% AR + 60% Witk
5 20% <Ak + 80% Wik
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Fig.3 Diagram of Sine pressure calibration device
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Fig.4 Partial test curve
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Fig.5 Test curves of the same pressure pipeline under different

pressure conditions
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Fig.6  Test curves of pressure pipelines with different

inner diameters
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Fig.7 Characteristic curves of pressure pipelines under
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different medium conditions
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Fig.8 Resonance frequency curves under different

medium conditions
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Tab.3 Resonant point frequency data

T e AT 45 R/ Ha e
1 187.8 180 ~ 200
2 231.9 220 ~ 240
3 310.4 280 ~ 300
4 467.4 400 ~ 450
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