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Experimental Study of the Effects of Nozzle Hole Geometry
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Abstract

Spray tip penetration and spray angle for one main injection were measured at the atmospheric condition with the fuel
injection pressure of 270 bar and 540 bar. It investigates an effect of different nozzle hole geometry of conventional cylin-
drical one and those of elliptical ones. Injection period represented by injector pulse drive was fixed at 1ms. From the result
of this study, it is shown that spray tip penetration becomes shorter and spray angle becomes wider with the elliptical nozzle

hole geometry due to fast break-up of a fuel liquid column.
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Fig. 1 Schematic of nozzle used
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Table 1 Specification of used nozzle hole

Injector A B C D

Geometry Circle | Ellipse | Ellipse | Ellipse
Hole dia. |dl(major){0.565| 0.682 | 0.702 | 0.721
(mm) | d2(minor) | 0.565 | 0.569 | 0.543 | 0.539
Hole area (mm?) |0.246 | 0.305 | 0.300 | 0.305
No. of holes I

Injection system Bosch common rail system

270, 540

Injection pressure(bar)

Ambient gas condition Atmospheric condition

Fuel Light diesel

Injector driver Common rail

i
Delay (N1} e—

f
Camera
l Fresusseriuenaes G

Stroboscope

i

Fuel tank

Fig. 2 Experimental setup for spray image
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Fig. 3 Example of image showing spray boundaries with
geometric definitions
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Fig. 4 Fuel injection rates for each nozzle
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Fig. 5 Spray tip penetration for each nozzle when fuel injection pressure is 270bar
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Fig. 6 Spray angle for each nozzle when fuel injection pressure is 270bar
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Fig. 7 Spray tip penetration for each nozzle when fuel injection pressure is 540bar
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Fig. 8 Spray angle for each nozzle when fuel injection pressure is 540bar
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