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Aerodynamic stability design method for certain aero-engine in

whole engine’s flight operating envelope
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Aviation Industry Corporation of China, Shenyang 110015, China)

Abstract: According to the basic theory of aerodynamic stability and engineering experi-
ence, an aero-engine, for example, aerodynamic stability design method in the whole flight
envelope was presented on the basis of G]JB/Z 224-2005, and some experimental verification
were performed. The results show that stability margin required of fan and compressor is
larger at high-altitude and low-speed state, stability margin required of fan is larger at right
boundary of the engine envelope and basically remains the same, affected by the nozzle sub-
critical, stability margin required of fan is larger during landing. Therefore, these condi-
tions should be focused in the engine design and use. Engine should be designed to ensure
that the stability margin available of fan and compressor is greater than the stability margin
required. The design method can effectively meet the demand for complex engineering devel-

opment.
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Table 1 Destabilizing factors of fan effect to engine stability margin
1 2 3 4 5 6
9 13.7 13.5 13.7 13.7 13.7
5
4.0 1.2
2 3 3 3
400 —0.7
1000 —0.31 -0.5
/Che/b) 000 —0.08 -0.3
3000 —0.3
/kW 200 0.28 1 3.5 0.3 0.2 0.6
/ 5
1.3 1.3 1.3 1.3 1.3 1.3
0.5
0.5 0.5 0.5 0.5 0.5 0.5
1.1 1.1 1.1 1.1 1.1 1.1
1. 84 1.77 1.77 1.77 1.77 1.77
13. 04 25.16 24.27 18. 47 18. 37 18. 57
2
Table 2 Destabilizing factors of compressor effect to engine stability margin
1 2 3 1 5 6
4.5 6.3 6.3 6.3 6.3 6.3
1.5 1.5 1.5 1.5 1.5 1.5
3
2.9 4
1 1 1 1
400 —1.6
1000 —0.78 —1.55
/(kg/h)
2000 —0.58 —0.78
3000 —0.99
/kW 200 0.28 1.1 4.7 0.3 0.4 1.3
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1 2 3 4 5 6
/
1. 35 1.35 1. 35 1. 35 1.35 1. 35
1
1 1 1 1 1 1
1.15 1.15 1.15 1.15 1.15 1.15
2.27 2.04 2.04 2.04 2.04 2.04
8.97 13. 06 19. 94 10. 15 10. 46 10. 59
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Fig.2 Comparison of compressor at stability
D margin available and required
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Fig. 1 Comparison of fan at stability margin

available and stability margin required
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