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Gasoline direct injection engine spray droplet characteristics

YU Liu"?,LIU Zhong-chang' ,LIU Jiang-wei’, DU Hong-fei” , XU Yun'
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130022, China;2. R&D
Center, China FAW Group Corporation, Changchun 130011, China)

Abstract:Spray droplet size is one of the important parameters to evaluate the spray characteristics of
injector, and is also one of the significant boundary conditions of the engine combustion system. In
this paper, the spray droplet size characteristics of Gasoline Direct Injection (GDI) engine is studied
using laser diffraction technique under the conditions, such as different spray pressure, injection pulse
width and space position. The results demonstrate first, the big size droplet is prone to occur due to
the unstable pressure difference between the inner and outer of the orifice at the beginning and end of
spray; second, the influence of spray pressure and injection pulse width on the droplet size is a
dynamics process, therefore, it is important to optimize the injector's parameters to obtain appropriate
spray droplet size; third, spray droplet distribution in the space is not uniform and droplet size in the
center field of the spray plume is bigger than that in the boundary field.
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Fig. 1 Schematic diagram of Malvern spraytec test system
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Table 1 Spraytec parameters
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Fig. 2 Schematic diagram of fuel injection system
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Table 2 Physical characteristics of calibration fluid
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Table 3 Injector parameters
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Fig. 4 Definition of spray test position
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