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Internal Model Decoupling Controller Design for
High Pressure PEMFC Air Supply System

CHEN Fengriang®? , CHEN Xing*
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201804, China; 2. Clean Energy Automotive Engineering Center,
Shanghai 201804, China)

Abstract: In view of the strong coupling between air mass
flow and back pressure in the air supply system of high
pressure proton exchange membrane fuel cell (PEMFC), a
robust decoupling controller that combined the principal of
internal model control (IMC) with multiple variable decouple
control theory is proposed. The simulation results show that
the internal model-decoupling controller can not only provide a
nice decoupling, but also get a much better robust
performance compared with the traditional proportion-
integral-derivative (PID) decoupling controller when the real
system does not match well with the nominal model;
moreover, the proposed controller is also featured with less

controller parameters and easy to be tuned.

Key words: proton exchange membrane fuel cell(PEMFC) ;
air supply system; internal model decoupling control; high

pressure

RS B 2015-11-04
HEWE . BRERB2EHESIT £ LI (2012YQ150256)

BB MR B T S 3L FHER (R BT
P A GEIR G FT AR A B s, BT AH R AT 52
FEREZIMAFEEZERRELHEN. HILEE
WRALER L R G, R PR BT A e AR} . (TR S R
R D REAEFT USRI RFEYOR, B 0]
DI R RGN 3% B VBN R G R g /K-
FRE  XERBRYERZRANER THEENE
XA SCET ) R, R R L R G2 B R
WEREREMRREBBLZRGES WFEH
(TOYOTA), & H (HONDA) 1 [ $iI &
(BALLARD) &> R #F 2% FH e F AR L A A 42
AR R G AR Tt 2R 4 P s R L X
H TR R GBS SR 1 e B2 A i —
BRZARGRE-NEWMA-ZRBBEERES M
HRHA BRI IE L M A E SRR . /RN —A
L REH ARG, 5 AR R 58 25 S AN Y
JE S M B TR AL IR ], AT R G 2 (K
IRAT B IF S B AR

HED, RS F & ER R R RENE SR
BAHES R 1 W B R RS B g 1 2 1 I 5 i
AR, 4B R T S A - -
43—y (PID) ¥ il o B T8 F5 ) #EAT 9835, AT
SEEUT L HE SRR B W L. Taly S5 K35 R %
RN RETFRE 3 i B 3 B IR B O v o s FE AL
FER AT S, SCEL T o 4 e e R L SEBR
B4 T~ IRERERCE, R B R 5
B2 SR B I ) — AR R TE W R 9. it
ST HAF R H T X R R E it R G AT AR R
il s LA S22 A5 B FH S0 7 A AR XS e S 4 .
Ahmed Al-Durra ¥ %5 BB E T LEFRLEME K
P (LQR IR T =K M E Mt < J1
RN Esd N SRR UR ) A=W R AT = SR g A D
5 HHE T PID SC3L T 4 Wi & Iy i Fs il

FfEE . BRRAEA78—), B, BIEEE, T it , REBTF 7 1 Aokt A IR, E-mail: fxchen@ tongji. edu. cn



E12M

R R, 45 OB L T R e 28 SR PR 2 1 e 1925

fHi T RGERRRE R R G N BshBOR. BRI
FEEN HEA AR B I AT R TR
2R 7 5N & L I-ER A P R SE B T 3 22 R
BRI SE  AR ]  FE L R R PR T
R BOPEHIACR, SR, 3 R GETE R B N AR R
B PR EIR AN R s JR3RE T) R A B R AR AL
I, RGUAR B L 2 AR T R AR R AR B, B R 4K
P42 il P BB 2 2 A S (v R JEE Y T e 3 4 ) AL 2
BRSBTS IR . DL, AR SCE X R
B RRRE R v A 25 SUBL 0 2R 458 07 P PR A R 1 OR
W AT AR DL O AU RE AT ST

1 AEERIE SRR

L1 ERHEARFRINE

— R R L R AR = BN R E
ZRRGENL RV A% R/ R AS | o TR Y R
TR B AL Hotn s A 1 . SCHR(10 158
1o UG 18 FE B MU 1) £ 7 2G0T — 3 R TR AR e

G

=TGR OMRE --»BSER

1l SEANEMSSENERERIVEN
Topology of air supply subsystem of a high
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Fig.2 Diagram of IMC and decoupling control system
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Fig.3 Diagram of an internal model and decoupling controller
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