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Abstract: Air Supply Subsystem of multi-stack fuel cell
system (MFCS) consists of air compressor, buffer tank,
inlet flow throttle valve and backpressure valve, because
of strong coupling between air mass flow and back
pressure control in the air supply system, proposed
decoupling control needed to be adopt in MFCS. Based on
Air Supply Subsystem of MFCS, the transfer function
matrix of the air supply subsystem for MFCS is identified
near steady state point and then air flow and back
pressure is decoupled via feed-forward compensation
decoupling control technique. Experimental results show
that the designed controller can really achieve the

decoupling control of air flow and back pressure.
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Fig.7 Pressure coupling simulation for air buffer
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Fig.13 Variation diagram of inlet flow throttle valve

and back pressure valve in MFCS
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Fig.14 Schematic diagram of pressure control effects

for MFCS air buffer

S 3k :

(1]

[7]

YONOFF R E, OCHOA G V, CARDENAS-ESCORCIA
Y, et al. Research trends in proton exchange membrane fuel
cells during 2008—2018: a bibliometric analysis [J]. Heliyon,
2019, 5(5): e01724.

ALVAREZ F R, CORBERA C S, BELTRAN C F, et al.
Fuel optimization strategy for hydrogen fuel cell range extender
vehicles applying genetic algorithms[J]. Renew Sustain Energy
Rev, 2018, 81: 655.

LIU X, REDDI K, ELGOWAINY A, ¢t al. Comparison of
well-to-wheels energy use and emissions of a hydrogen fuel cell
electric vehicle relative to a conventional gasoline-powered
internal combustion engine vehicle[J]. Int J Hydrogen Energy,
2020, 45(1): 972.

ZHOU S, FAN L, ZHANG G, et al. A review on proton
exchange membrane multi-stack fuel cell systems: architecture,
performance, and power management [J]. Applied Energy,
2022: 310: 118555.

ZHOU S, XIE Z C, CHEN C, ez al. Design and energy
consumption research of an integrated air supply device for
multi-stack fuel cell systems[J]. Applied Energy, 2022, 324:
119704 https: //doi.org/10.1016/j.apenergy.2022.119704.
ZHOU S, GAO J, FAN L, et al. A study on optimization
design of hydrogen supply integrated subsystem for multi-stack
fuel cells [J]. SAE Technical Paper, 2022(1): 7039.

A58 | T AC AR R il R S ML R R G AR R s
[D]. K4 FboR2E, 2020.



260

6] 5% K 2 2 (A 4K BE 2 B

%52 %

LI Meng. Modeling and decoupling control of proton exchange
membrane fuel cell engine air supply system [D]. Changchun:
Jilin University, 2020.

DRIRGEE , AR VRS 55 . i R I R e s U A
AR BT[] SRR CFARRERRD , 2014, 42(7) : 1096.
CHEN Fengxiang, CHEN Junjian, XU Sichuan, et al.
Decoupling controller design for air supply subsystem of high
pressure PEMFC system [J] . Journal of Tongji University
(Natural Science), 2014, 42(7): 1096.

DRIV, % BB R Y 28 492 25 AL 07 P A A A 42 T g 15 0
[T] PR (A AR , 2016, 44(12): 1924,
CHEN Fengxiang, CHEN Xing. Internal model decoupling
controller design for high pressure PEMFC air supply system
[J]. Journal of Tongji University (Natural Science), 2016, 44
(12): 1924.

[10]

[11]

[12]

CHEN F, LIN Z, JIAO J, et al. Research on control
algorithm of air supply system for high-pressure PEMFC engine
[C]//WCX SAE World Congress Experience. SAE Technical
Papers, 2019. DOI:10.4271/2019-01-0379.

AR . e T HIL 094 RUORI R it 23 SR R G da i) 7 i 5
[D]. L [F¥RE, 2018.

XIE Fei. Study on control methods of automotive fuel cell air
supply system based on HIL [D]. Shanghai: Tongji
University, 2018.

JETR I B SRR e b s A R S A
T AP T IR [T ] 954 TR, 2020, 42(2) : 172.
ZHOU Su, HU Zhe, XIE Fei. Study on adaptive decoupling
controll algorithm for air supply system of vehicle proton
exchange membrane fuel cell [J]. Automotive Engineering,

2020, 42(2): 172.



