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Research and application of cycle parameter optimization
algorithm for high bypass ratio turbofan engine

CAO Ming-dong, WANG Zhan-xue, CAI Yuan-hu, LIU Zeng-wen

(School of Engine and Energy.
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To investigate the high bypass ratio turbofan propulsion cycle optimization u-
tilizing the multi-constraints and multi-optimization variables, a self~adaptive three times
variation differential evolution (STTVDE) was developed and verified by the Benchmarks
multi-peak functions. The turbofan propulsion cycle parameters with multi-constraint pa-
rameters were optimized by incorporating STTVDE with the aero-engine performance pro-
gram. The results demonstrate that the convergence precision of STTVDE is higher and the
convergence speed of STTVDE is faster in comparison with differential evolution (DE). Be-
sides, applying STTVDE, the efficiency of cycle parameter optimization is improved markedly.
Therefore, the proposed method is considered as a promising method for turbofan propulsion

cycle parameter optimization.
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Table 1 Results of experiments
DE STTVDE
fi 0.008 0.005 5.38x10% 1.70X10"% 0
1> 0. 354 0.067 1.22X107 % 3.08X107"8 0
VE 2.624 1.763 1.71X10 " 4.84x10° " 0

fi —2059.1 138.3 —4188.1 1.12 —4189. 83
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Table 4 Results of optimization
DE STTVDE
1 4.96 4.77
2 2.06 4.52
3 12. 47 8.05
4 1. 786 1.793
5 /K 1406. 38 1420. 85
6 25.67 36. 39
7 0. 750 0.761
8 0.715 0.656
9 T,/K 667.50 740.78
10 Ts/K 968. 63 1005. 18
11 T;/K 773.41 849.99
12 T,/K 1599.99 1599.99
13 T:/K 1118.13 1145.07
14 /m 1.735 1.735
15 /kg 2386.75 2407.11
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