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Study on the multi-direction pressure measurement technology of aero
engine internal flow based on an integrated probe

Jiang Changxing"?, Song Chaoxin'?, Lei Xiaohua'?, Liu Xianming"?, Zhang Peng"’

(1. College of Optoelectronic Engineering, Chongqging University, Chongqing 400044, China; 2. Key Laboratory of Optoelectronic
Technology and Systems, Ministry of Education, Chongqing University, Chongqing 400044, China)

Abstract : Multi-direction pressure measurement in aero-engine inner flow field can provide important data support for aero-engine
compression ratio calculation. In this paper, aiming at the problem that the existing porous probe combining with electrical pressure
measurement method has the disadvantages of hysteresis and low measurement accuracy. Combining with the advantages of porous probe
and optical fiber sensing technology, an integrated optical fiber probe for multi-direction pressure measurement of aero-engine internal
flow is designed. The principle of multi-direction pressure conduction and pressure measurement of integrated probe is analyzed.
FLUENT software is used to analyze the multi-direction airflow conduction performance and optimize the structural parameters of porous
airflow conduction. A 5-hole integrated optical fiber probe was developed and the pressure measurement experiment was carried out. The
results show that the average sensitivity of the multi-direction pressure sensors of the integrated probe is —16.267 pm/MPa and the
repealtability error is less than 2. 98% in the pressure range of 0. 7~1.6 MPa. The maximum error of pressure measurement of various
sensors is less than 1. 72%.

Keywords : integrated probe; optical fiber Fabry-Perot sensor; multi-directional pressure; aero-engine inner flow
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Fig.2 Fiber optical Fabry-Perot pressure sensor array
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Fig. 5 Pressure distribution of conical airflow conduction unit
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Fig.20 Loading and unloading pressure test result of the
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Fig. 21

unloading pressure test for the pressure sensors

The fitting results of integrated probe loading and

correspongding to various holes of the integrated probe
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