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Fuzzy logic control for hybrid electric propulsion

energy management system

ZHU Bingjie' , ZHU Yingtao', LI Jiangi’
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. School of Electrical and Computer Engineering, Hunan University of Arts and Science, Changde 415000, China)

Abstract ; For the energy management method for hybrid electric propulsion system was studied, an energy management strategy based on fuzzy

logic control was presented. By setting the fuzzy membership function of VTOL ( vertical take-off and landing) aircraft’s power requirement,

internal-combustion-engine-generator’s output power, and the state of charge of battery, the output power of generator and battery were dynamically

optimal allocated. So as to increase the fuel economy and aircraft range effectively. According to the model establishment, the energy system

changes of 100 kg scale VTOL aircraft were simulated, and simulation results demonstrate that the algorithm was practical. Results indicate that

energy management strategy based on fuzzy logic control can effectively improve the performance of hybrid electric propulsion system, during the

1.2 h flight, ICE(internal combustion engine) can run approximately 1 h with the lowest specific fuel consumption, and can improve the energy

efficiency of hybrid electric propulsion system. The conduction provide design thoughts and analysis method for energy control and arrangement of

hybrid electric propulsion system.

Keywords: hybrid electric propulsion; fuzzy logic control; vertical take-off and landing aircraft; energy control and arrangement
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Tab.1 Aircraft design parameters

SRR V¢
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Tk 44. 4 kg/m’
FHZ K 0.562 5 m
PR 40 m/s
T R 0.444
TR 25 kW
R A I 6.5 kW
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Tab.2 Parameters setting of Hybrid Electric System

IFRG SRR Hft
N 18 kW
BER 15 ~16 kW
R
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Iig=:s 7.5 kg
LN ES 95%
R HLAL HLR AL AR R0OR 95%
Jit 3 kg
Lk 110 Vv
fitt RE AL PN THIPVIES 11 kW
Jic ke 1 kg
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