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Table 2 Quantitative performance targets

Method Hydrogen consumption/g Efficiency/% 50C/% w, Wy w,
Fuzzy 323 96.468 68.30 205.59 97.66 99.34
Filter 34.4 96.462 69.66 236.59 86.19 100.04

PID 33.7 96.466 69.04 254.71 56.86 88.55
No-EMS 35.6 96.463 69.55 274.51 48.41 94.64
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Table 3 Improvement of important targets

Method Hydrogen consumption/% w, /%
Fuzzy 9.27 25.11
Filter 3.37 13.81

PID 5.34 7.21
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Table 4 Average efficiency of FC (%)

Method Efficiency of FC
Filter 47.24
PID 47.61
Fuzzy 48.37
Fuzzy+Opt 49.32
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Fuzzy logic-based energy management strategy for
aircraft electric propulsion system

HE Liaolei, CHEN Fang

(School of Aeronautics and Astronautics, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: To enhance the critical performance of aircraft electric propulsion power systems, internal ener-
gy management control strategies need to be designed and optimized and power distribution needs to be achieved.
Based on MATLAB/Simulink platform, an electric propulsion power system simulation model was established.
And the fuzzy logic—based energy management strategy (EMS) was designed in the energy management system
module, which was used for power distribution and control within the power system. For the mission segment from
taxiing until the cruise stabilization point, time—scale simulations of the electric propulsion power system were
conducted to study the performance of quantitative targets such as hydrogen consumption. On this basis, a genetic
algorithm—based optimization method was used to find the optimal parameters of membership functions of the
fuzzy control system. The calculation results show that the hydrogen consumption of electric propulsion power sys-
tem is reduced by 9.27% and the hydrogen fuel cell power fluctuation is reduced by 25.11% under the effect of
EMS based on fuzzy logic in this paper. After optimization, the hydrogen consumption is further reduced by
6.5% , while the changes of the secondary indicators are under the constraints.

Key words: Electric propulsion; Energy management strategy; Hydrogen fuel cell; Fuzzy logic; Design

optimization method
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