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Measurement of Spray Characteristics for Gasoline Injector Using the

Image Processing Technology
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ABSTRACT

A this experimental study is executed to analyze spray characteristics for
air-shrouded injector and 4hole 2spray type injector used in a gasoline engine. Since
spray parameters including spray penetration and angle, SMD, and atomization
characteristics are very important to increase the engine performance, the image
processing algorithm for measuring the non-spherical spray diameter is developed.
Spray characteristics of the air-shrouded injector(Zhole 2spray) and 4hole-2spray
injector are analyzed respectively by this digital image processing method. Effective
spray characteristics to injectors is derived from this experimentation and obtained the

design guide for gasoline injector
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Fig. 1 The schematic diagram of spray

visualization system
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(a) Air-shrouded

(b) Adaptor shape for
injector supplying air
Fig. 3 Detail configuration of air-shrouded
injector
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Fig. 4 Measuring area of SMD and spray
pattern
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(b) The result of segmentation

Fig. 7 The example of image processing
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diameter
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Fig. 9 The relation of error percentage and
diameter
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Fig. 10 Relationship between feret mean diameter

and equivalent area diameter
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(a) Drop shape (b) After filtering by
shape factor
Fig. 11 Determination of effective drop shape

by shape factor
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Fig. 12 Photograph of spray structure
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Fig. 13 Spray growth with elapsed time
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Fig. 14 Radial distribution of SMD and mean
diameter at 80mm position from injection tip
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Fig. 15 Effect of shrouding air pressure on
spray tip penetration

4. B8

2 d7E 3o v 79 Ao s #F U4A
£ 239 ¢ 9+ $E 2xAFS AL,
ol § oj4¥ UAEARAE 43 2¥F(4hole 2spray)
8 Qe F7| kA 23 28T QAHA A§A
1oz 2o Yo BEEAE dehd £ AN

D 71& 973 &3 FAAAE 53 5 %A
A w7y g disted BF AYAEH G @
PYAUAES HEF & ATAN Mgd FuE
Z& AHgEoEA 43 AAY FRE SFL &
AT

2) 47 2279 J4He 25 BYe F T4
gRRAN BT FRe dudd pdd 43
2% BSY 4 AQw, Brdo) AP 293
Fzoju Al Aoe} tie] NYYoE BF &
Ao} FAEE T+ AYT

3) 2z F7iYel FAUSFE EF =9AYUN F
Jteta BFgol A2 HIL ¢ 5 A ¥4,
€ Z40M }F9% 0mmA N SMDEF
A% B2IJ KUY BF F FAF2AAME
A0pmo)8te] A& A4ASH 7igd 487t 4o
AdE F71F0) g4dE Ho] B on, W3



4/ &

$go2 AFE SMDA FARE AT ¢+
.

4 B2E7) %ol Fd Ba 23 ceAA
HYRo2 FARa qod, 1 FHEe BAE
AN THHA ARFE ¢ & AYeh

F 7]

B2 1AYE AVE A .0-d AR A
ANE A Y Aol o8 E AT AT
LREEA, @A 7jde A & /UG

#Fi 59

1. F. Q Zhao, MC. Lai, DL Harrington, "The
Spray Characteristics of Automotive Port Fuel
Injector for Four-Valve Engine”, SAE Paper
No.920705

2. T. Nogi, Y. Ohyama, T. Yamauchi, H.
Kuroiwa, "Mixtur Formation of Fuel Injection
Systems in Gasoline Engines”, SAES30558,
1988

3. M. N. Lisa, M. W. Robert and A. D. James,
"Fuel Droplet Entrainment Studies for
Minimization of Cold-Start Wall-Wetting”,
SAE No.950508

4. R D. Reitz and R. Diwaker, "Effect of Drop
Breakup on Fuel Sprays”, SAE paper 860469,
pp. 3218~3227, 1986

5. Mugele R. A., and Evans, H. D, "Droplet
Size Distributions in Spray”, ind. Eng.
Chem., Vol43, No6, pp. 1317-1324, 1951

6.3 A @ 0773 &% & “a-T Engine?
Port Injection Sprays &4 ¥4, ddAF3 o
<98 =53, pp. 1~18, 1996



