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Aero-engine stall/surge airworthiness certification method

under the influence of crosswind

LI Zhiping"**, ZHU Xingyu'®, ZHANG Peng'*,
YANG Dong'*. QI Lei’

(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. 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;
3. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
4, Airworthiness Certification Center,

Civil Aviation Administration of China, Beijing 100102, China)

Abstract; Surge and rotating stall in compression system are two types of aerodynamic
unstable phenomenons often encountered during the operation of aero-engines. The stall/
surge characteristics clauses of China Civil Aviation Regulations (CCAR) 33. 65 in the regu-
lations were analyzed. And Rotor 67 was taken as the research object, a rapid estimation

method of engine surge/stall margin under the influence of crosswinds was established from
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the perspective of airworthiness approval. The results of this method showed that when the

crosswind velocity was 35m/s, the surge margin at take-off decreased by 5.1%, and the

surge margin on landing decreased by 19. 8%.

Key words:

parallel compressor model
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Table 3 Area of distortion of different crosswind velocities

V/(m/s)
WY & i
10 0.110 0.277
15 0.165 0. 360
20 0.190 0. 400
25 0. 200 0.430
30 0. 240 0. 460
35 0. 322 0.563
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Fig. 8 Influence of crosswind velocity on area

of distortion
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Table 4 Degree of distortion of different crosswind velocities

V/(m/s) 4

£ i
10 0.105 0.038
15 0.113 0.043
20 0.126 0.059
25 0.139 0.069
30 0.160 0.078
35 0.169 0. 080
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Fig. 16  Airworthiness compliance verification process under the influence of crosswind
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