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Experiment and Development of Visualization
Setup of Free-impinging Spray for GDI Engine

FAN Qianwang, LI Liguang, CHEN Yichuan , SHI Kun
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: The visualization setup and control system of spray
and wall-impingement for gasoline direct injection (GDI)
engines is presented. The design of high pressure fuel
supplying system, the driving mode of GDI engine injector and
spray control system were demonstrated in detail. Besides, the
spray penetrations and spray cone angles under different
injection pressure and ambient pressure conditions, the spray
development and fuel concentration change under different
ambient pressure conditions and spray wall-impingement
under different

characteristics impingement angle and

impingement distance conditions, were investigated by

emlpoying the visualization setup. The experimental results
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show that the spray tip penetration and spray cone angle
increase with the increasing of the injection pressure; the
spray tip penetration decreases with the increasing ambient
pressure, but the spray cone angle increases. In addition,
compared to the impingement angle with 60°, the impingement
angle with 75° is more favorable to spray development and
atomization. Thus the developed visualization setup and
control system of spray and wall-impingement can work

reliably and steadily.

Key words: gasoline direct injection; constant volume bomb;

spray characteristics; spray wall-impingement; control system
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Fig.1 Injector structure
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Fig.2 Spray testing setup
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Fig.5 Spray post-processing procedure interface
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Fig.6 Scheme of hardware control system

FEF InfineonXC167CL PEAG MR 1 Bk b 536 )i
] (pulse width modulation, PWM) 177 % , Bl FH
AR e T CC2 7= A PWM U 5 W87 ik 58 43 0
B 5 — N I W (A2 W 2 G Bk 5, B S — &
G 7IN T U T 2 A e 3l Ak T SRR S BDAE T 3E A
TR AT 38 RS . AR 5 3K B 5 5 W] 7 FioR .
T3 s R T T 1) TG AL A 5 1 i UL S A
-4 Labview7. 1" 45 | (57 LI 55 e 44 il AL 1
T 25 A IR AR B s o R T A 8 TR . x4
Tl AL T AT A TS 55k & L WS i K TE L W 0T I 4
F5 E TR L I o T i F B ) LA R v A bR A R
DA AS I Mg 3 He g A0 B R AL B A6 BIL =2 18] A TR
(B I Hy AL R P ST B A R T e R
TTmEGT fl & A5 5 B 7 ML R B &l 7 R b
11 119 PWM fish % (55 5 » 43 DR IR Sh A B fish /2 w5 il
i EEL 0 P T s T 4 o 2 RO A ) IS ok i W A B
A AL AR UL 9.



1690

[l B K 2 2 4RCA A B2 RO

439 %

B 7 EBREVIEHERIRNES KT
Fig.7 Driving signal wave pattern of GDI

engine injector
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Fig.8 Testing control interface of GDI injector
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Fig.13 Change of spray cone angle under different

injection pressure conditions
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ambient pressure conditions
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