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Analysis of bird ingestion events of aero-engine based on
China’s bird conditions environment

ZHANG Zongkai, HAN Fangjun, ZHAO Fengfei, SHEN Lijuan, CHENG Ming, LIU Yang
(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: The airworthiness certification of civil aero-engine requires bird ingestion test assessment.
Currently, the widely used bird ingestion test requirements for aero-engine in the world mainly come from
the airworthiness regulations of the Federal Aviation Administration of the United States, the European
Aviation Safety Agency, and the Civil Aviation Administration of China. The FAR 33.76 is mainly
formulated based on the analysis results of the FAA on bird ingestion events of multiple types of aero-
engine, while China’s CCAR is formulated based on FAR 33.76 so that China’s bird conditions
environment cannot be reflected sufficiently. By analyzing the geography, weight, time, and stage
distribution characteristics of aero-engine bird ingestion events in China for 10 years, as well as the damage
caused by bird ingestion events to aero-engines, and comparing with research results from the United States,
the bird ingestion patterns of aero-engine based on China’s bird environment was summarized and the
probability of different degrees of damage to aero-engines caused by bird ingestion events was evaluated.
The bird ingestion patterns of aero-engines in China’s bird environment can provide a reference for
conducting bird ingestion tests and safety assessments for domestic civil aero-engines.
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Fig.1 Contour map of engine bird ingestion
events distribution in China



110 AR RS R

538%:

Uk ) AP R M O AR A . P PR
F I R 2 R A A S M X AR 2R b X
FRFGUTE I IX o % A W2 S0 5 2 178 103 S8 P 52
o, HRO IR T AR R, 439 37K 35K (32
YAN24YK | ELWE 12 = 2 A e 2 1 X5 v 19,28
TR IEA TS

K12 35 [ % S 2 S A A S ik . %
AR = S 2 1 A 2 1 X R A S R
FREJE N 2 HLIR M A BN Rl 2 gh Lo
EELTEEPGTRAARTS A T2 pko 5 S 26T ek
2 v B G G SN

P12 3 [ R S B B o A1 2 e 2
Fig.2 Contour map of engine bird ingestion events
distribution in the United States
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Table 1 The top 5 bird species and mass of ingestion frequency
in China and the United States
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Table 2 The statistics of ingested birds by mass
in China and the United States
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Table 4 Distribution of ingested birds by year
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Table 5 Distribution of ingested birds by month
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Fig.3 Monthly distribution trend of bird ingestion events
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Table 6 Distribution of ingested birds by season
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Table 7 Distribution of ingested birds by time of day
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Table 8 Distribution of ingested birds by flight phase
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Table 10 Severity code and occurrence frequency
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Table 9 Damage code and number of damage occurrences
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Fig.5 Probability of moderate and severe engine damage
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