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Atomization of Gasoline Sprays Impinging on the Wall

Young-Ho Won and Tae-Wan Kim
Dept. of Automotive Engineering

<Abstract>

Most gasoline engines employ a port injection system to achieve the better fuel-air
mixing. A part of injected fuels adheres to the wall or intake valve and forms a film
of liquid fuel. The other is secondarily atomized by the spray-wall interaction. A better
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understanding of this interaction will help in designing injection systems and control
strategies to improve engine performance and exhaust emissions.

In the present research, the spray-wall interaction was investigated by laser sheet
visualization method. The fluorescence from the fuel doped with fluorescer(Rhodamine
6G) and scattering light were imaged simultaneously by a negative color film. The
shape of sprays was pictured at various impinging velocities and angles. The fuel
dispersion was estimated by fluorescence light, and the atomization was evaluated by
the fluorescence/scattering light ratio. The amount of fuel in a film was measured by
weighting the fuel trapped in a circular narrow groove around the impinging point.
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Fig.2 Experimental setup
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altitude angle, 8. (a) Vertical view (b) Horizontal view

- 502 —



or —+— : 1atm
+\+ —u— : 3 atm

50 - Tt~ — —e— : 5atm

S ~—
- 40r e
5 =—n +
o 30t \-\
ws o— l\.\
8 o " 3
2 20t /
@
10
o i L 1 H - 1 L i n 1 n 1 i ]

20 30 40 50 60 70 80 90
Impinging angle, degree
Fig.4 Mass fraction of a film of liquid fuel
& Hggoln o4 M Haoth wah gr RaEe

#g vz
& 4VFE YEAY, om Gl oRbe W] EFHo ot ARRFEL o
Fol el A5 AN ASF o] AWjHolm, AetFe YENITI HoIE )

2 1o

3. 4¥as 2 a1
31 dgug YA AR

Fig. 3] $E& %9 4L =4808 vehya 59
dHo vAAE, 04 ¢ & A AT. EFY ¥
Hel FaEe] ot FA}E ARTFY FEA &
o Z2EEEE 59 BAGIEE WA A4S
Borda®d TEAAFS 0982 FHatw EArgEEe] 1, 3 =
203 2 379 m/s otk ZYdA BARYE F FELEI ZUMESFE FEAA
gt FE4E7E FUMstE BANEE ] 17l E RAdE #
o] 3714, 571kl A e #da Fo] mulatt, a#y FEZAEV BHRG FL JHdx =
FEZ4E7T FU1etE WU R dEwgo] 3|8 Frhete AEE HA. ol ofH
o] £2 FEEEI Fotr] Aol EAHA g BUHAA AEHE @4 QEoR
Azkar”

o
20,
i)
B
o
£
M
>
©
i)

- 503 -



6 A9 35, A

32 B%9 g4

Fig. 5 B%9 AT 25458 WAL W A2 e
32 el agolth Hold NERL 2E WolM 2 mm 99 Fyud )
YL 5Y BAzAdA FE & AR 1,2, 3 4,6, 8 2 10 ms Fo £ s

AH 29 Aotk FE4%7 ZARTE BATEoRY AR F8 T BAbEs
%

71 msels 2Fe] Sato] 2

s
o

—

Py = 1 atm Pini = 3 atm Py = 5 atm

Fig. 5 Horizontal tomograms of sprays at 1, 2, 3, 4, 6, 8, 10 ms after the start of

wall impingement { @ = Impinging angle, Py; = Injection pressure )
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Fig. 6 Vertical tomograms of sprays at 1, 2, 3, 4, 6, 8, 10 ms after the start of

wall impingement ( @ = Impinging angle, Pin; = Injection pressure)

Fig. 7 Color distribution of the image of a impinging spray
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Fig. 9 Fluorescence/scattering ratios at various injection pressures
and impinging angles (Vertical spray tomogram)
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Fig. 10 Fluorescence/scattering ratios at various injection pressures
and impinging angles (Horizontal spray tomogram)
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