o930 B 12 3
2013 F 12 H

= HERES KA
Control Theory & Applications

Vol. 30 No. 12
Dec. 2013

DOI: 10.7641/CTA.2013.31025

GV BT BLIG 1 PP R R 8 e

XIFFIF2 H W, B, PR
(1. PR VRZET B S H5HE 5 R S 25, 75K KAR 130025; 2. Wbk BBl 5 TR, #bk K35 130025)

FEE: A3 B () SL U 7 2 PR AUE L A T8 A s MRS e AR RNt il &R A 45 i 1) — A AT 3. AR XL A
LTI R S L(GDI IR 30 ) 8, 1 560t 8 s 203 M gl S T IRl i R G AR, i F RGP AFAE
B0 ) A L RN ASA s 1, SR P 3 T AR AL H GH RS 2R F RS ff P QM 2 /N ) e 3 BB AR BB T U R s 1 2%,
P2 PE TR S W 22(ESO) Xt R GEAEAE RIS RUASE 2 PEREAT T 45 o, B2 i 25 I 3 I (NLSEF) )%
FH B AME S sh B0, B, I 45 5 AN ) B 22 0 S 4 S 25 70 S Pk BB AT 3631, 5 B &5 SR 3 W 42 )
.

KEEIR: BFUREEH; BB & BRI 5k S A%

FE S %ES: TP273 XRAFRIRAD: A

Active disturbance rejection control of fuel rail pressure for
gasoline direct injection engines
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Abstract: The desired fuel rail pressure is a very important precondition for engine stable operation and precise control
of fuel injection quantity. In this paper, the rail pressure control problem of gasoline direct injection (GDI) engine is
considered. Firstly, a mathematical model of fuel rail injection system is established through dynamic analysis. To deal
with the highly nonlinear dynamics and the uncertainties, the active disturbance rejection control technique is applied, which
requires little information of the plant, to design the rail pressure tracking controller. In this controller, a linear extended
state observer (ESO) is used to estimate the unknown dynamics of the system together with the external disturbance in real-
time. The estimated disturbance is compensated by the control law of a nonlinear error state feedback (NLESF) controller.
The effectiveness of these controllers is validated by tracking different given reference of rail pressures. Simulation results
also demonstrate that controller performance is satisfactory.
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Fig. 1 The structure diagram of fuel rail injection system for
GDI engines
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Fig. 2 The operating process of the cam-driven high

pressure pump
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Fig. 5 The simulation model of the fuel rail injection system
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hydraulic modeling)
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Fig. A Flexible container filled with liquid under compression
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