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Study on the Spray Behavior from Swid and Fan Spray Type Gasoline
Injectors Impinging on the Constant Temperature Flat Plate

Chongmin Kim" « Shin Jae Kang? - Man Young Kim?

25chool of Mechanical & Aerospace System Engineering, Chonbuk National University, Jeonbuk 561-756, Korea
(Received 19 July 2005 / Accepted 7 December 2005)

Abstract : The behavior of spray impinging on the inclined constant temperature flat plate was experimentally
investigated. To clarify the wall effect of a high pressure DISI injector, a relative angle of the inclined wall to a spray
axis was varied. Spray penetration along the wall was observed optically and it was compared with that of a Fan spray
type and Swirl type spray. To evaluate various spray motion quantitatively, a spray path penetration which describe the
development of a spray tip along the wall was newly introduced. To observe the structure of an impinging spray, it was
visualized by a controlled stroboscope light and its visualized image was captured on an CCD camera. Using the digital
image of impinging spray A, and R, was extracted to clarify the structure of impinging spray. The main parameter of
the relative position of the wall was the inclined angle which was defined as the angle was varied from 0°(vertical
impingement) to 60° at the same condition.

Key words : DISI(Direct Injection Spark Ignition, 23 &AL4 £33 38}), Plate impinging(¥8#%%), Spray
visualization(3=7-71A] 3}, Swirl type injector(~9 3 #A}F71), Fan spray type injector( =32 8| 0] 3 A7)
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T : observation time of spray region, [ms] Crey Axlel] A-&-= Ao} 7|t gt 58 EZ31HA
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N2 Prassure line
Fuel line
Electric line

N2 Tank (® Pressure Regulator
@ Injector (@ Fuel Filter

(W) Injection Driver (@ Injector Unit

(D Injection Control Computer

() Stroboscope Control Panel

@ Image Analysis Computer

(@ High Pressure Fuel Tank

() Fuel Pump (@ A/D Converter
@ Amplifier ® Pulse Out

M Stroboscope

@ CCD Camera (® Impinging Plate
(@ Fuel Tank VTR

Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 Impinging spray structure and major parameter
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Study on the Spray Behavior from Swirl and Fan Spray Type Gasoline Injectors Impinging on the Constant Temperature Flat Plate

2943 FAP) o3 1 sl T avhele] 35
T& &3to] Wi A /s BAVEA, =2 2~
HE a5 FoAXE AFst AAhd TS A
st kst Xl Bk A AR e =2
AR ES wele W ~Zgold BalyPdeln,
Fig. 3(2) ¢} (b)= 2 A1) &2 543 - o
WOl YAks Ho] FaL vk 1o A &} o] =9
& A7) A2 (off-set angle)©] glom, 2]y
9] 2742 0.85mmo|ch shH W AT o] AL

v
IS

7l WA7F Earke] 413 <zl New Concept
Az A-g-3t7] Slef /pE DISIE gt
(slit)y == EAF71 o1t Fig. 3014 & 5= gl %]
Elo| = =17] 0.85mmx95me} A &FZH(off-set angle)
1879 &8lo] Ag-5of gt}

N

oy
fl

T ——
e =l v Siit ||

0.85 mm

18 deg.y (
4

[ MNozzle Tip

FRONT

(c)Swirl injection (d)Fan spray injection

Fig. 3 Schematic and injection image of the DISI injectors
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