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An Investigation on the Spray Homogeneous Characteristics of a GDI Spray for
Entropy Analysis Method using Laser Scattering Images
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ABSTRACT

The spray characteristics of GDI(Gasoline Direct Injection) injector affects on engine efficiency and
emission of a GDI engine. Thus, many researchers have investigated the spray characteristics and the
mixture formation of GDI injector. In this study, it was tried to provide the fundamental data for GDI
injector design which effects on the spray macroscopic characteristics such as penetration and spray
angle. In addition, the mixture formation 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. The results show that as injection pressure increases but as ambient pressure increases,
spray penetration decreases and spray angle doesn't affected by increasing injection pressure and
ambient temperature. 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.
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1 Nd: YAG laser 7 GDI injector

. C: ical lens
3 CCD camera 9 Pressure gauge
4. Injector driver 10. Fuel chamber
5. High pressure chamber 11. N2 Gas
6. Pulse generator 12. Heater controller
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Table 1 Experimental conditions

Ambient temperature 25¢C,100T
Ambient pressure 1(atm), 10bar
Injector Swirl type
Fuel Gasoline
Spray
Fuel pressure 60, 80, 100bar
Injection period 3ms
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Table 2 Results of the entropy analysis for test images

Pictures Figure No. Entropy j

Upstream 2 0.8224
Downstream 2 0.9731

Image 1 3 0.2875

Image 2 3 0.3392

Image 3 3 0.4595

(b) Downstream

(a) Upstream
Fig. 2 Comparison of apparently different particle

distributions

(a) Image 1 (b) Image 2 (c) Image 2

Fig. 3 Comparison of the different state images
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Fig. 6 Entropy analysis results (ambient press.=10bar)
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