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Table 1 Parameters of bird body model
FRERIFP2E £ l/mm FE d/mm 18 h/mm i m/kg
JkE 130 52 43 0.05
RS 200 126 46 1.0
[RIAETEN 228 114 114 1.8
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Fig.1 Bird models of different types
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Fig.2 The model of air intake and computational domain grid
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Table 2 Influencing factors of bird trajectory
PSS S8
RO i JFRAE PR fa Ak S A
RS v/ (m/s) 80~100 100~150 150~180
RIS E b (hy%) 20 50 80
TS I/m 2.0 2.5 3.0
B R JTE m kg 0.05 1.0 1.8
KPR p/Pa 80000 85000 95000
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Fig.3 Comparison between bird position between numerical

calculation results and bird ingestion test
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Fig.4 The trajectory of the bird under different launch velocities
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Fig.5 The bird speed under different launch velocities
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Fig.6  The trajectory and speed of the bird under different
launch heights
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Fig.7 The speed of bird under different engine states
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Fig.8 The attitude angle of bird under different engine states
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Fig.9 The velocity distribution under different bird models
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Fig.10 The pressure distribution under different bird models
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different models
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Research on Influencing Factors of Bird Trajectory Based on Numerical
Simulation

Feng Chuangqi, Zhang Jiufeng, Zhang Qi
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: When using air cannon device as the bird throwing equipment in the bird ingestion test of aero-engine, it is
a crucial part to launch the bird body to the position selected on the engine blade through the bird cannon accurately,
and the process is affected by many factors. The overset meshing method is used to simulate the bird trajectory
change and its influencing factors in the process of the bird ingestion test. The effects of different bird models, launch
positions, launch speeds and engine bleed air states on the bird's trajectory, velocity and flow field characteristics are
compared and analyzed. The simulation results provide data support for the aero-engine bird swallowing test, which
can effectively shorten the test period and reduce the test cost.

Key Words: aero-engine; bird ingestion; trajectory; flow characteristics; numerical simulation
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