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Fuzzy based sequential sampling energy control method for hydrogen fuel cells
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Abstract: The energy management system of hydrogen fuel cell vehicles plays an important role in the performance of fuel cell lifespan,
durability, and economy. On the basis of improving the classic fuzzy control strategy, the problem of frequent load changes in the output
power of fuel cells in the control strategy is solved. The optimization design is carried out using temporal rules, and a control strategy
based on temporal period sampling is proposed based on the operating characteristics, efficiency points, and road conditions of fuel cells.
By controlling the output power of vehicles equipped with fuel cells and power batteries, complete the optimization of energy management
strategies. An analysis was conducted on the hydrogen consumption, fuel cell output power status, and power cell charge state changes of
a fuel cell bus in actual operation under constant speed conditions and typical urban bus cycle conditions in China, using different control
strategies. It was found that the designed control strategy can effectively reduce the number of fuel cell load changes, improve the service
life of the fuel cell, and compare the hydrogen consumption with the power following strategy, the switch control strategy has obvious
advantages. Under the initial state of charge of the power battery of 60% , the hydrogen consumption of the latter two strategies increased
by 3.98% and 27. 88%, respectively.
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Fig. 1 Hydrogen fuel cell vehicle architecture
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Fig.2  Schematic diagram of control strategy
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Fig.4 Schematic diagram of optimized control load transfer

2) SRAE A I e

Bl SR s ) 0T B e B, 25 P TR OB L It AR B
B TAERCR S RE 77 K 3h J7 B it O I (E i R RE F1 ., B
77 B LA 0 00 P AR 62 5F ) AR 40 3 7 L Tt 2R G B R
,S0C = 30% I}, it HL 5 22 B 8] R /T 120 s, 4556l 52
60 s (1AL, Bk L b A 60 s i B — R A 75 2Rk 2
RO A TAED R TIA 7K TR P e 2 3h
HFwK,

3) TARRES S

FERRAR} L IR AT 8 TR e AR S PR T R Th R
FI /I, Rk B St i 1 Ty 36 55 52 s o) 3 2 1 2 ) )
SRS T AR A, 3 J7 Bt g RS 4 i i S

ANEa o Bl R A W R PR RE T AT B ARG SR
08 BRI AT K I R I 6] P9 H 3l g At s b 5
RO FEL Tt BE A5 7 2% B N i) pAY 9 5 1 T, 5 o i o E
TEF — JEI 30 P9 2 SR BE A 1 A 52 P 5 SR S <, [ ik 3l
FL It A G DL (L D SR S R, RER T T 3 g
Tt B BRSSP SCPRAIE T 80 ) R A 2 K DL
R T AR,

SRR TARRE I B TR R b ik ) A5 i
JRCA AR S B B IR A DR R AR B
B AT FERCR TAE 285 DRI PR oK

ERPA R o I A St R e R N 3 WA= R O
R Y sl FETHIE L It BT AP RE , SE A RRL L Tt
il 754,

3 hESSH

FRAE RS PRz B A 8.5 m SRR B A 52
ZEUT R SR S W B A T AT e S BRIS AT
LR & I NSRS e I AN N

SR FH R 09 Z AR I 38 o S 56 S I R 4
HACRYPRML A 5 s,

60 -
55+

50+

%%

451

401

35

0 ZIO 4IO 6IO 8I0
IE I

K5 SRR AR - TR i £

Fig. 5 Efficiency-power curve of hydrogen fuel cell
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