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Destabilizing factors on surge and stall characteristic in

aero-engine airworthiness certification
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Civil Aviation Administration of China, Beijing 100102, China;
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3. National Key Laboratory of Science and Technology on Aero-Engine
Aero-thermodynamics, School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract; Combining aerothermodynamics theory with engineering problems in the air-
worthiness field, the representative destabilizing factors of engine surge and stall characteris-
tics were investigated systematically. A fast method of surge/stall margin prediction was es-
tablished, based on which the destabilizing factors and their laws of JT9D engine model were
studied. Results showed that the most important factor affecting the stability margin of fan
components was distortion, and the most important factor affecting the stability margin of

booster stage and high-pressure compressor was structural decay during the lifetime. The re-
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lated key elements of CCAR 33. 65 compliance verification activities have been confirmed.

The compliance verification process of CCAR 33. 65 has been improved, providing a technical

support for airworthiness certification ability improvement.

Key words:

airworthiness certification; aerothermodynamics; surge and stall;

destabilizing factors; stability margin
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Table 4 Engine stability margin loss due to each destabilizing factors at typical status
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