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Fuel-Spray Characteristics of High Pressure Gasoline Injection in Cross Flows

ol &, HAAE, BNE, A48, Wy
Seokhwan Lee, Jaejoon Choi, Sungsoo Kim, Sangyong Lee, Choongsik Bae

ABSTRACT

The direct injection into the cylinders has been regarded as a way of the reduction in fuel consumption and
pollutant emissions. The spray produced by the high pressure injector is of paramount importance in
DISI(Direct Injection Spark Ignition) engines in that the primary atomization process must meet the
requirement of quick and complete evaporation, mixing with air and combustion especially to prohibit the
excessive HC emissions. The interaction between air flow and fuel spray was investigated in a steady flow
system embodied in a wind tunnel to simulate the variety of flow inside the cylinder of the DISI engine. The
direct Mie scattered and shadowgraph images presented the macroscopic view of the liquid sprays and vapor
fields. The velocity and particle size of fuel droplets were investigated by phase doppler anenometer(PDA)
system. The processes of atomization and evaporation with a DISI injector were observed and consequently
utilized to construct the data-base for the spray and fuel-air mixing mechanism as a function of the flow
characteristics.
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Table 1 PDA system setup parameters
Laser wavelength 514.5nm A A
Transmitter focal length 362.6mm 7
Beam spacing at transmitter 50mm
Receiving lens focal length 300mm () 3Mpa (b) SMPa () TMPa
Scattering angle 30° Fig. 2 The spray shape at different injection pressures
(Mie scattering image, Quiescent, 2.5ms after SOI)
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Fig. 8 Spray development at crossflow velocity 15m/s
(Shadowgraph image, injector pressure SMPa),
(a) 1ms (b) 3ms (c) Sms (d) 7ms after SOI
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Fig. 9 Spray development to crossflow velocity(Shadow-
graph image, injector pressure SMPa, 4ms after
SOI), (a) Om/s (b) 5m/s (¢) 10m/s (d) 15m/s
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Fig. 11 Cross-section view of the spray structures at 4ms
after the fuel injection start and the fuel injection
pressure of 3, 5, 7MPa: (a) 50mm, (b) 60mm
from the injector tip
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