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Turbocharger Control Based on Energy Balance Model
Zeng Fan-wu', Xiong Rui', Wu Jian'?, Du Xi-tao', Zhu Min-si'
(1. School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China; 2. Automotive
Engineering Institute, Guangzhou Automobile Group Co. Ltd., Guangzhou 511434, China)
Abstract: Based on the physical model of the exhaust turbocharger control mechanism, the mathematical model
for the turbine mechanism and the control mechanism is established by the energy balance equation and the force
balance equation, which determines the relationship between the boost pressure and the duty cycle of the control
solenoid valve. Using PID (proportion-integral-derivative) control mode to control the output duty cycle to make
sure the actual boost pressure follows the target boost pressure. The vehicle road test results show that the boost

control effect is good. Compared with the pre-pulse control system, the pressure deviation value changes more
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smoothly. The control system is feasible.

Key words: conservation of energy; turbocharger; PID (proportion integration differentiation) control

ARG IR — FOR YA S HILER S 6 A% e R O
B R A A TR N, DU s U
FEINRE TR — AR, WEFER I, NG E
KRB G, FEIR R ST DR A RIS, 3 m]
PASRAS R4 AR e B4 10 LTS 4 i B He it
ZARR AR, T R BT TR A0, 44
TG P RE A A5 2 . DR b, 19 4 R P AR o
ONEETEII e Aol ) E R TR R AR S i e 1 e
AP D OGS s e ) 4 BT 75 SRAEL A Fr A\ BAJ
JRA R o s B S RS OQTE P AR O EE
AR, XN F 4% 1) 75 2 DA B v 4%
.

ARSCLUR S e 1 e 25 A W LA P BEAR TR Oy
LA, MRERE T A L H R S L 1 PR ik

IFs HER: 2016-02-21

IR AR I BA T, R PID (proportion-integral-
derivative) 5 il 4% , MR S bRl & 5 /0 A0 H AR e
IR ZE , AE IE RS R IR 5 25 L, 28 1 JR <R PR T
JE, SEBUG 5 ERBE. R A i RGN S
D, B EFE ) R G I AT AT AR

1 RASIEEESIH AR R

WRECHE A LA B AL L R R
AT 25« =10 PRI R TG IR 3 s R A B s RN R B0
M4 1] #. 7T (Electronic Control Unit, ECU)ZH i, H:H
IR W E R, ECUARYE M mrdt S &
1 RHE HbRIG R ™, i s g I ) o
bl 0 A2 A IR B 5 AT 0 PR A B TR e
TR, B R B R G e R 771 H . T IR R A A

ESWE: | REBHT A FAT 455 54 BT H (2013B090400002)
EEEN: WER1992-), T, LA, BTSN R ST HEE TR RE S HES R .



%1

SEI AR 7S B, YT 0 R A S SRR ]
T8 PR OEEAE e 7, 38 G A BT 38 DA B T 2%
ﬂﬁ”ﬁ{lf}ﬁ[m'”]'

1 BESREHE R
Fig.1 Exhaust turbocharger control mechanism
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Fig.2 PID turbocharger control model block diagram
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Tab.l Vehicle and engine basic parameters

TiH ZH
BT kg 1750
hiE/mm 2735
957 GINERIES
L5k ELAIPYEL B S
Hes/L 1.796
BARG AR
HLA%/mmx AT FE/mm 83x83
JE45LE 10.0
B K /KW 130(5 500 r/min)

i KHLHE/(Nm) 260(1 700~5 500 r/min)
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Tab.2 Main equipment for testing
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Fig.3 Turbocharger control road test results
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Fig.4 Comparison of boost pressure control deviation
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