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Abstract: Addressing the challenge of hydrogen flow control
in the on-board proton exchange membrane fuel cell system
under variable loads, a control system architecture and
method for hydrogen flow load matching based on
proportional pressure reducing valve and flow control valve
were proposed. The comprehensive model from the hydrogen
tank to the fuel cell stack was established. Control strategies
for the proportional pressure reducing valve, flow control
valve, and hydrogen circulation pump were designed and
validated through simulations. The results show that the

anode pressure of the stack can promptly track the set
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pressure with a response time of approximately 2~3 s. The
hydrogen flow can adjust to load variations, with the transient
overshoot correlating positively with the pressure response
speed. In a stable state, the hydrogen utilization rate remains
above 95%, the hydrogen excess ratio exceeds 1.27, and the
nitrogen content in the supplied gas is below 5%, meeting the

stack performance criteria.

Keywords: Proton exchange membrane fuel cell;
Hydrogen supply system; Variable load; Load matching;

Control strategy

oA B L Y5 4 (PEMFC Vehicles) &
RGIRMIRE R BB IR ENZ—. ARG 2
SRR Hh St R 4 1 T A BGER 4 , Ai E f ak AR I
X AR R ok, X AR e S5 E
J1 R B S T A B

A T0MPa 405 i SO A RS 2R
P TT 5, 8 e IR A o (B8 R IR DR O S
IR T TR PG S 1R ) TAEALER, 7 T I
(B2 E AT DNTIRE 9 1 B 0 B T 1k e i (IR S R
Semrin 2 I REE S AT R R . R
FEfe 2 0 aom A AL U 52, PEMFC it
A VAEIEL R 321 Jenssen AR IE 1 5056 A BE
Bl gl Il &5 e DL 4 T R 42 2Rk b D) R T
AAE AT K . bR TR ARG R, R T S
I FEL A VPR ity 2 A8 AR ) L MEPE BB AR B R
Hong'*' . Chen'™ 25 #5771 H i B 171 8% > = 1 [ 1
TIPS R G (0 R  JE A U Z2 08 1R
A% U M s Yuan 25 S BFSE T BHARHE J1 AT PID
Pl AW, 2% T AR I . SRR R
YR HEL R R Ge i T T AR g 4 i SR mes L 75
S TR MG IR I DA e i ME R ) i S
Eb , AHL A 25 R BH AR, 0] 565 114 7K 28 SR U s T 45O

SEN S

5



1298 [ B K 2% 2 (A R RE 2% WD 5552 %
5T AR OB i R RE R R L FR AR Rk R 0 SR, ORI R e

i PEAE 11 LA X L HE Y R R AR /DN 5 R A AR bR
GBI R I Y SR AT 1L 05 B R Gehe b
RGE, PR T RE o B A Tt 3 AL S0 o U AR KRR
Az B 2% AR B s R DAl SO A R
HEATIF A — 2 1R Jm B o

AR SCHRE i DL B A1 1 55 T 908 i R R A%
O 3 T 00T SV P ) R SR ek S5 4561
B, AL A EU N A B E AL SRR R
HL M S — A A R A R B B IR R
G RBIRY T R G SV AR SR i A
Y E 7 SR B

1 #HERESTEER

1.1 REHHS5EERERE

Oy PR FRLUME R A BN A — 7 ) T 0 i 1 L

W, T R A AR AU R A R S SR INE PR
KGR TCAF A It e 45 il IR JS R 22 K, e ], A
A B0 RS B I, 1 EL X 67 28 114 /K SV B R
SRt o o XTI, AR SCER R — R i R T Bh A
AT P L A5 A i 2

WRIGHA FR MR RREMN, 455 H Y
Pty g, 7 A5 AN 1 R ) AR s ok e T 1L A
RGEHEA, SEARMMESR AV G E TN
7OMPa., 28I 114 7 vy R 9T 1] 174 1 2L 980 R 28 0. 5~
10MPa, F- 28 L 5] okt 1T 1 i ARG Z2 08 H 3t T AR I 75
JE 75 i A i AR 4 1 2w R S S A i
AT BRI S5 7E B 50k B B E R kAR
LAk 2 SO, R R i oA 5 4 I I ) S R i PR 2
0% 2 PR ME BH AR E 0 LA S BRAG AR o T/ HES
I T A FEL M A 2D SR HE Y B 1k PR 2% B AR
RBUEGL R .

¢ L T sm BRI
Ph g]» Pl I_A_L//Pre ! P J‘:\/
BRSO o -EE Eﬂ R [ryeye L1
WIEW b g P s
Wi i QP
254N2 Z
Po | o — :‘:::::::::::::
[ =~ ——— [
AR W/ HE B 1 a3 SRR

Bl FHRESRSHEM
Fig.1 On-board hydrogen supply system architecture
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Fig.5 Gas flow characteristics of circulating pump
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