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Study on the Spray Chracteristics for a Gasoline Direct Injector
by Using Entropy Analysis and PIV Methods

Youngwan Woo, Changhee Lee, Kihyung Lee and Changsik Lee
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Abstract

To improve the tuel consumption and exhaust enussion for gasoline engines, GDI{Gasoline Direct
Injection) system was spotlighted 1o solve above requirements. Thus, many resgarchers have heen
studied to investigate the spray characteristics and the muxture formation of GDI imjector. In this
study, we tried to study the spray characteristics of a pasoline divect injector by using entropy analysis
and PIV methud% The entropy analysis is based on the concept of statistical entropy, ancd it identifies
the degree of homogeneity in the fuel concentration. The PIV method was adopted to determime the
fluid dynamics information at the sprav. From the apphied results on a direct injection gasoline spray,
we could find that the direet diffusion phenomena was a dominant factor i the formaton of a
homogeneous mixture at downstream of G spray especially under vaporizing ambient conditions, and
mixing phenomena was also progressed by momentum exchange with induced air. In addition, the
correlation between entropy and vorticity strength enabled 1o find their relation.
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Fig. 1 Schematic diagram of frame straddling
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Fig. 4 Tuning chart of experiment system

Table 1 xperimental conditions

Ambrent Tomperature

SUTe thar, 10har

Injectior Swirl Type

Tuel Casobme

Spray Fuel pressure 100bar
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