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Aerodynamic calculation method of engine stability
under actual inlet condition

XIE Yeping, LIU Yongquan, PAN Baojun

(Shenyang Engine Research Institute,
Aero Engine Corporation of China, Shenyang 110015, China)

Abstract: Based on the theory of parallel compressor, the calculation method of the in-
fluence of actual combined distortion on the engine was studied with the temperature and
pressure distortion generated by the steam suction as boundary conditions. The unsteady
two-dimensional inviscid integral Euler’s equations were used. While the distortion intensi-
ty, the high temperature range, and the low pressure range were kept the same, the regular-
ized equivalent conversion of the distortion contour maps was performed. And the tempera-
ture and pressure distortion contour maps were coordinated, so that these two could be su-
perimposed on each other. Results showed that when the number of circumferential sub-en-
gines was greater than 2, the number of sub-engines had little effect on the calculation re-
sults. The influence of combined distortion on the fan and compressor pressure ratio was the
same as the single pressure distortion. Compared with the experimental thrust loss, the e-
quivalent regularization transformation of the distortion map can be used for the calculation

of the actual combined distortion.
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equivalent conversion of distortion contour maps; sub-engine
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Table 3 Equivalent pressure distortion contour map

coordinated with temperature distortion
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ZH n="17 n==_
Oy 0. 84 0. 84
hav 0.91 0. 89
Olav 0.74 0. 74
Olav 0. 88 0. 88
O 0.92 0. 89
Oav 0.93 0. 90
Olav 0.93 0. 90
Osa 0. 89 0. 89
Otav 0.77 0. 77
O7av 0. 69 0. 69

Osav 0.76 0.76
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Table 5 Approximate conversion of combined distortion

n Ouv T/K
1 0. 88 311.5
2 0. 89 320. 3
3 0. 90 321.1
4 0. 90 311.9
9 0. 89 297. 4
6 0.77 288.7
7 0. 69 290.9
8 0.76 299. 6
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Fig. 14 Comparison of calculation results with

experimental data
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