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Spray Impingement Characteristic of GDI High-pressure Swirl Injector

Li Bo Li Yunqing Wang Defu
(Academy of Transportation Science and Engineering, Bethang University, Beijing 100191, China)

Abstract

The characteristics of gasoline spray after wall impingement from a high-pressure gasoline direct

injection injector were investigated. To examine the effects of various factors on the impingement

development,

experiments were conducted at different injection pressures,

ambient pressures, wall

distances and angles. The impinging spray development, spray height, spray radius, and spray growth

rate were measured. Experimental results show that the spray penetration increases with the increase of

injection pressure, wall distance and angle.

pressure.

The penetration decreases with the increase of ambient

High injection pressure and low ambient pressure increased the fuel contact area and

accelerated the evaporation. The predicted penetrations with the empirical equations in all cases agree

with measurements, to a certain extent.
Key words Gasoline direct injection,

Mechanism
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High-pressure swirl injector,

Spray impingement,
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Fig. 1  Structure of GDI injector
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Fig.2 Spray visualization of fuel injection system
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Tab.1 Experiment conditions of spray impingement
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Fig.3 Vertical spray impingement
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Fig.4 Inclination spray impingement
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Fig.5 Vertical spray impingement development
Ll: p,, =8.0 MPa, p,,, =0.1 MPa
12: p,, =6.0 MPa, p,,, =0.1 MPa
13: p,, =4.0 MPa, p,,, =0. 1 MPa
I4: p,, =8.0 MPa, p,,, =1.0 MPa
I5: py,; =6.0 MPa, p,., =1.0 MPa

L6: p,; =4.0 MPa, p,,, =1.0 MPa
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Fig. 6 Influence of wall distance on spray height
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Fig.7 Influence of wall distance on spray radius
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Fig.8 Spray impingement development (6 =30°)
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I5: poy =6.0 MPa, p,., =1.0 MPa

L6: p,; =4.0 MPa, p,,, =1.0 MPa
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Fig.9 Influence of wall distance on velocity
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Fig. 10 Influence of ambient pressure on velocity
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Fig. 11  Influence of distance on penetration
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Fig. 12 Influence of inclination on penetration
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