F14k H4M A TR AR Vol.14 No.4
2024 4F 7 H Chinese Journal of Automotive Engineering July 2024

&

ETRMER AR R MBS TR R

RER, HAE, HE, A0

(1. JeiERETRRl A SHAR T ARE LI E ML han (BB s), |4, i 528200;
2. B T R R A TR EbE, iR 430070)

B OE: DEZURR R R SRR R AT &, LR s AR L R G 22 DR MR AN AP S H A, A Matlaby
Simulink #5 £ T #UVRH L AL S K 3h 0 RGO7 HARL, W HRE R BESRIS BEAT U040 o 70 UM 42 il SRt A9 St _E ATk
HE, PR L D AR AT AR, IE T — R RCHE S SO P A SR o K IR S A RDR S SR S A BRARZS AL
1) SR AR 7 ] SRt R A7 X L LR IE . 455K W], 1E NEDC Fl UDDSEFR T0L T, SOt I B BRI 42 il 5 s L Jit
PR 7 i SRS SRR B 20D 2 5.65% 1 8.29% 5 547 FRARASHLIE I SREMEAH L, ok J BRSO 42 Tl R et 14 S0 B 2 i1 ok 2>
16.63% 110.64%,  F EL 2 AR il 5 s (g sk Pk e it D SRS B S/, AR RIS A, B THRL R I R E
2B IR AR A

KR PR SRR RERE L, KUk UM

RESES: U469.72 MEERER: A DOI: 10.3969/].issn.2095-1469.2024.04.16

Research on Fuzzy Control-Based Energy Management Strategies
for Fuel Cell Electric Light Trucks

ZHAO Guogqiang'?, TIAN Shaopeng'?, XIAO Zhe'?, YANG Can'’

(1. Foshan Sub-Center of Guangdong Laboratory of Advanced Energy Science and Technology (Foshan Xianhu
Laboratory) , Foshan 528200, Guangdong, China;
2. School of Automotive Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Taking a fuel cell electric light truck as the research object, a simulation model of the power
system was built using Matlab/Simulink, in order to improve the economic efficiency and durability of the
fuel cell system through the optimization of its energy management strategy. Based on the foundational
fuzzy control, an improved fuzzy control strategy was developed to restrict the rate of change in the fuel cell
output power. The performance of this strategy was compared with the finite state machine control strategy
and the original fuzzy control to validate the simulation. The simulation results show that, under the NEDC
and UDDS cycle conditions, the hydrogen consumption of the improved fuzzy control strategy is reduced by
5.65% and 8.29% respectively compared to the original strategy. Compared with the finite state machine
control strategy, the improved fuzzy control strategy yields a reduction in hydrogen consumption by 16.63%
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and 10.64% with smaller fluctuations in the fuel cell output power, which results in a more stable performance

and enhanced economic efficiency and durability of the fuel cell system.

Keywords: fuel cell electric light truck; energy management; economy; fuzzy control
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