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Abstract: A simulation model of turbocharged gasoline engine with electronically controlled waste
valve system was built with the software of GT-power. Based on the condition of boost pressure changing
with the waste valve opening, characteristic values of the control system were obtained. According to the
change rules of exhaust back pressure under different boost pressures, the waste valve opening was cali-
brated on the basis of the requirements of power performance of the engine, the matching performance be-
tween the turbocharger and the gasoline engine was analyzed, and then, test verification was conducted.
The results have shown that matching a small diameter turbine can ensure the engine performance at low
speed condition; the electronically controlled system can realize the continuous control of boost pressure
target value; and the problems of deflagration and turbocharger super speed caused by too high boost pres-
sures can be resolved at high speed conditions.
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Fig.1 Turbocharged gasoline engine model
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of turbocharger with waste valve
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Fig. 3 Contrast between fitted
curve and simulated curve

HI & 3 AT P 2% i 2R RE A AR 4y o I L LT AE
PID il 22 48 b Bir 16 11 A LU 4] AR 20 R o3 1 2 3
T

2 ABREBERIELR

A S 9 38 9 A ALK B S5 R A A D T B s A
B HCR E BEFE O 1 650 r/min b LB 2 — N et
A EE AL i R L LB DR VM AL 0 AR P . R 1
JE 4w 51RO HLER 5 18 17 27 B LRI B 1 iy fr
B AT DA B L He b RN K3 A T C. AE 5% 38 /AN
TEJa AR 00 150 AN [ 168 46 3 1 I A X 3
TR AL AL 47 1 H

] 4 Shy 58 93 BIL A 45 1 4 0 D 800, 1000,
1.300,1 500,1 650 r/min L#HF . A Al % 4 ¥t
IR A VR PLIR G s T4 .

2571

24f 772 T
2373 A
22F 74 # g
2173

20fF

R S

2F /?‘2 """""" ““‘\:\\
Af from
ﬁ"'ﬁ.;m‘\m—w\n L L
i) 0.0250 0.050 0
AR/ (kg e s
1— B e e R 5 2 — M AR 28 5 3 — WA R T T IR Bk 4 /s 20005
A— RV R/ 10% 55— R BGTRRAA
B4 & T T RREREERTREN
¥R B 5 A MIIKSEAT A
Fig. 4 Turbocharger and gasoline engine joint line
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Fig. 5 Contrast simulated value and designed value
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under low speed of turbocharged gasoline engine
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Fig. 6 Exhaust back pressure along with the change
of boost pressure under different engine speed
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Fig. 7 Waste valve opening along with the change
of boost pressure under different engine speed
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Fig. 9 Calibration curve of the electric control waste valve
opening under different engine speed
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Fig. 10 Exhaust back pressure along with the change of engine
speed under the calibration of waste valve opening
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Fig. 11 Compressor efficiency with gasoline engine
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