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A Study on the Macro-Scopic Spray Characteristic of Homogeneous
Degree for the GDI Injector According to Mixture(Gasoline-Diesel)
Ratio Using Mie-Scattering Method and the Entropy Analysis
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Abstract

In this study, his technique was applied to a GDI spray in order to investigate the mixture
distribution. In addition, the homogeneity degree and diffusion effect according to ambient temperature
in the high pressure chamber were analyzed by using an entropy analysis method. From this
experiment, we could find that entropy analysis is very effective method for the analysis of mixture
formation, and the entropy values increase with the progress of uniformity in diffusion process. we
tried to provide the fundamental data for parameter which effects on the Spray macroscopic
characteristics with mixture ratio of diesel and gasoline. In addition, the mixture formation was
analyzed by using entropy analysis. The entropy analysis is based on the concept of statistical entropy,
and it identifies the degree of homogeneity in the fuel concentration. From the entropy analysis results
we could find that the direct diffusion phenomena is a dominant factor in the formation of a
homogeneous mixture at downstream of GDI spray especially in vaporizing conditions. As to
increasing ambient temperature and increasing gasoline rate, the entropy intensity using the statistic
thermodynamics method is increased because evaporation rate is higher gasoline than diesel.
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Fig. 1 Experimental apparatus

Table 1 Experimental condition

Ambient Temperature 293K, 353K
Ambient Pressure 0.IMPa
Injector Swirl Type
Fu-el mixture- 0L 1:4, 41, 1:0
Spray | (Diesel:Gasoline)
Fuel pressure 3, 5, TMPa
Injection period 2, Ams
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Fig. 2 Spray characteristic of mixture
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Fig. 3 Spray homogeneous degree on the mixture ratio of diesel and gasoline using the entropy analysis
method at the time(3700us) after injection start (Pinj = 3MPa, left : ambient temperature = 298K,

right : ambient temperature = 353K)
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Fig. 4 Spray homogeneous degree on the mixture ratio of diesel and gasoline using the entropy analysis
method at the time(3700us) after injection start (Pinj = 7MPa, left : ambient temperature = 298K,

right : ambient temperature = 353K)
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Fig. 5 Spray characteristic of radial direction
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Fig. 6 Entropy analysis results of radial direction at the time(1600us) after injection start according to

distance from injector tip end
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Fig. 7 Entropy analysis results of radial direction at the time(2400us) after injection start according to
distance from injector tip end
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