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A Study on Atomization Mechanism of Liquid Jet Injected from Plate-type Multi-hole Nozzle
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This paper dealt with atomization mechanism of liquid jet injected from plate-type multi-hole nozzle,

which was capable of suitable fuel atomization at relatively low liquid pressure. Experimental investigations

were performed using real-scale model nozzle that was composed of nozzle plate with four small holes and

cylindrical flat-head needle located just upstream of the plate. Behavior of the liquid jets was observed in detail
by flash photography. Breakup-length of liquid jet and mean-drop-size of spray were measured from the
photographic images. It was found that the nozzle discharged fine spray droplets when pitch-circle-diameter of

nozzle holes was relatively small and clearance between nozzle plate and needle tip was relatively small.

Liquid flow pattern near nozzle hole was investigated. It was found that liquid was injected as a shape of flat

liquid jet from each nozzle hole, and the liquid jet was accompanied with thin liquid films when both of the

pitch-circle-diameter and the clearance were relatively small. Turbulent intensity of jet flow was measured by

injecting air from 20-times enlarged single-hole model. The smaller the clearance became, the larger the

turbulence intensity was. Based on these experimental facts the mechanism of atomization was discussed.

Key words: Atomization, Liquid Jet, Breakup Mechanism, Multi-hole Plate-type Nozzle, Fuel Injector, SI Engine
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Fig.14 Typical photographs of liquid jet injected from 20-times enlarged model.
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Fig.15 Direction of liquid jet injected from 20-times enlarged model.
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Fig. 16 Width of liquid jet injected from 20-times enlarged model.
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(a) without Needle

(b) Large Clearance or Large P.C.D

(c) Small Clearance & Small P.C.D

Fig.17 Models of liquid flow passing through nozzle hole.
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Table 1 Stream-wise velocity and turbulent intensity of
gas jet injected from 20-times enlarged model.

Plate Gmm  Q/(Q,+0Q,) Um/s U
Thin 2 50 % 15.6 12 %
50 % 15.4 4%
4 63 % 15.4 6 %
75 % 15.4 6%
6 50 % 15.6 3%
Thick 2 50 % 15.6 21 %
50 % 15.5 5%
4 63 % 15.5 6 %
75 % 15.5 5%
6 50 % 15.6 3%

At center of gas jet, 0.25d below nozzle plate.
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