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Spray Behavior and Atomization Characteristics of
Air-Assist Type Gasoline Fuel Injector
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ABSTRACT

To investigate the spray behavior and atomization characteristics using an air-assist
injector, spray visualization and PDPA measurements were carried out under the various
assisted air pressures and the fixed fuel pressure. The air assist pintle type injector
employed in this study is consisted of the air assist adaptor and an injector housing using
the gasoline fuel and air as the working fluids. As results, increasing pressure of assisted
air, the growth of spray tip penetration is gradually reduced at the end of spray and spray
angle is steadily increased at the main spray region except from the early spray. For the
air assist pressure of 2bkPa in a spray downstream, it is concluded that droplet size
distribution shows the peak of 10im and most of the droplet sizes are less than 50mm. Also,
the air-assist injector extremely improves fuel atomization in order to produce much finer
droplets, it shows that approximately, in this case, 50% decrease of SMD than without air
assist.

F871e80] © Air-Assist Injector(F71EE #A}7]), Atomization(®1#3}), PDPA(Phase Doppler
Particle Analyzer), Spray Tip Penetration(¥2-54% £27e]), Spray Angle(&5-
Z}), SMD(Sauter Mean Diameter)
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Fig.1 Configuration of air-assist injector
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1. Air compressor 8. Air—assist injector 15. Transmitting
2. Surge tank 9. Fuel injecton control unit optics
3. Pressure regulator 10. Digital pressure indicator 16. Ar—ion laser
4. Fuel tank 11. Digital Oscilloscope 17. Camera
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6. Pressure sensor 13. PDA signal processor . 19. Suction blower
7. Air flowmeter 14. Receiving optics .

Fig.2 Schematic of experimental set-up
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Fig.4 Photographs of spray ‘behavior without air assist
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Fig.5 Photographs of spray behavior with air assist(Pa=25kPa)
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