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Effect of Ambient Conditions on Spray Behavior of Gasoline Injector
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ABSTRACT

The main objective of this work is to investigate the effect of ambient conditions on the
spray behavior and spray characteristics of high-pressure fuel injector. For this purpose, the
effects of ambient pressure and temperature on the spray characteristics have been studied by
applying the analysis of visualization system and phase Doppler particle analyzer. In this
experiment, the visualization of spray behavior was performed under various ambient gas
conditions and injection parameters such as gas temperature, ambient pressure, injection pressure
of injector, and axial distance from the nozzle tip.

Based on the investigation results, the spray tip penetration and spray width decrease with
the increase of ambient gas pressure in the spray chamber. The effects of the spray parameters
on the microscopic characteristics of gasoline spray were discussed.
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Fig. 1 Effect of ambient pressure on spray tip
penetration at SMPa of injection pressure

—o0—P,,=0.IMPa

80| —e—P, =04MPa

—e—P_,=0.8MPa
¥ —o—p,,=1.0MPa

Spray width (mm)
8

20

Time after injection (msec)

Fig. 2 Effect of ambient pressure on spray width at
5MPa of injection pressure
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Fig. 3 Effect of injection pressure on spray behavior
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Fig. 4 Effect of ambient pressure on spray behavior
(Piy=5SMPa, Ti;=5ms)
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Fig. 5 Effect of ambient temperature on spray
behavior (Pi=5MPa, Pu=0.6MPa, Tiy=5ms)
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Fig. 6 Effect of ambient temperature on spray
penetration (Py,=5MPa, Ti,;=5ms)
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Fig. 7 Effect of injection pressure on axial
distribution of mean droplet size
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Fig. 8 Effect of injection pressure on axial
distribution of axial mean velocity
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Fig. 9 Effect of injection pressurc on radial
distribution of SMD (axial distance L=20mm)
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Fig. 10 Effect of injection pressure on radial
distribution of axial mean velocity (axial
distance L=20mm)
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