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Abstract

The objective of this study is to investigate the average droplet size distributions of a GDI spray by
simultaneous fluorescence/scattering image technique. GDI engine is tecently very popular because of
high engine efficiency and low emissions. However, the injectors must have good spray characteristics
because the fuel is directly injected into the cylinder. The fuel mixtures used in this study were 2% of
fluorobenzene, 9% of DEMA(diethyl-methyl-amine) and 89% of hexane by volume. The system for
obtaining 2-D fluorescence/scattering images of fuel spray was constituted of a laser sheet, a doubling
prism, optical filters, and an ICCD camera. Using the ratio of the fluorescence to the scattering
intensities, SMD distributions were obtained. SMD measured by the technique was compared with that
obtained by PDA. It was found that average droplet size was bigger at spray center in the early stage
of injection and at the outer periphery of the spray in the late stage of injection.
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Table 1 Experimental conditions

Ambient gas Nitrogen (N2)
Injection pressure (MPa) 5.1
Injection quantity (mg) 15
Ambient pressure (MPa) 0.1

Table 2 Physical properties of fuel and dopants

Hexane | Fluorobenzene DEMA
Molecular
C6H14 CGHSF C5H[3N
formula
Molecular
. 86.18 96.1 87.16
weight
Density
; 663 1024 720
(kg/m’)
Boiling point
342 357.9 337
(K)
Mixture fraction
89 2 9
(% by volume)

* (Gasoline (CnHism) @ Ty = 300~500 K,

Density = 720~780 kg/m’
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