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Decoupling Controller Design for Air Supply
Subsystem of High Pressure PEMFC System
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(1. College of Automotive Studies, Tongji University, Shanghai
201804, China; 2. Clean Energy Automotive Engineering Center,
Tongji University, Shanghai 201804, China)

Abstract: Based on a platform of a high pressure air
compressor, the transfer function matrix of the air supply
subsystem for high pressure proton exchange membrane fuel
cell (PEMFC) is identified and then the air flow and back
pressure is decoupled via feed-forward compensation
decoupling control technique. Both the results of experiment
and simulation show that the proposed controller can really
achieve the decoupling control of air flow and back pressure,
and it also has good robust performance in a large range of

working condition.
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Fig.1 Air supply subsystem of high pressure PEMFC
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Fig.2 Diagram of manipulation variables
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Fig.3 Test sequence of rotation speed and
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Fig.4 Identification results of air flow

3 ARSI

BT BUAMEAES B Shiz ]t B i B —Fh o iR

a2k

401 — FHiR iR
£
<
S
!
=)
i

_30 : 1 1 J
0 20 40 60
t/s

B5 TEBEHALER

Fig.5 Identification results of back pressure
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Fig.6 Diagram of feed-forward decoupling
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Fig.7 The impact of back pressure by the variation
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Fig.8 The impact of air flow by the variation of

back pressure

4.2 SKIRISF

B LRSI AEH LR RS, IR AT =
SMEMEE, LR ME 9 Bin. AE 9 7T I,
FRWMETE 40 g« s HIEIEES 0.6 g+ s, B
BEGREEL 0. 5%, MEREALHKEN 1 g-
s TR RIS TR WA B IE. TEAE T RS —
FE R E GX R B 25 A — 20 , 7ER RN 100 kPa
AbI IR 8 kPa, BIARN &5 R HIE 4 4%,
42 DK BEAE X e 22 1 S R oA - 75 P ) AR X ) o
78, FEOT B HE BN S  R AR A PID #E17
R R4 PR Sh Ml AN 41, 72T 50 B LT B 1) %
SRy (A E 0. 7. B4, S WBM 31 g s
EFAR) 46 g o sT" BN 46 g+ sT TFRER] 36 g o 57!
i, R 9 BT B R0 0 B ARk, M E R 2R

of air flow s, B T E M 60 kPa i Bk L F+ 2 80 kPa—100
60 o n ) 1140
----------- SRR - - - KWUEE --- - GEAR ——— SEBE
~ {"J‘k”'l 4120
L , t .
5 Y Rletyeir] ;o {100 £
< i ! == N AR LA <
3 v A B
e g NI 180 =
Ir 40r i | f«: I JJ Pt
’KH P s = m-A l/ 1.;}‘ I' T v | e s st tma] 60
o
| S
30 1 1 1 1 1 T 1 1 1 1 40
0 25 50 75 100 125 150 175 200 225 250 275
t/s
9 ZEEREMEEENEESHRE

Fig.9 The controller effect by the decoupling control of air flow and back pressure
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Fig.10 The output of manipulation variables
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