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Study on Spray Characteristics of Single-Hole GDI Injector according
to Nozzle Hole Diameter — (1) Comparison of Injection
and Macroscopic Spray Characteristics

Jeonghyun Park, Seungcheon Ro, Mengzhao Chang and Suhan Park

Key Words: Gasoline direct injection(GDI, 7F&# &5 #A}), Single-hole injector(@d 14 E]), Injection rate(EANE),
Bosch method(325%), Mie-scattering(7] 4Fe}), Spray characteristics((=5573)

Abstract

The purpose of this study is to compare the injection and spray characteristics of single-hole GDI injectors using injection
rate and mie-scattering spray images. Five types of single-hole injectors with different nozzle hole diameters were used, and
the spray rate, spray tip penetration, spray area, and spray width were analyzed. As a result, the diameter of the nozzle hole
had a direct effect on the injection and spray characteristics. It was confirmed that the larger the diameter of the nozzle hole,
the higher the injection quantity, the spray tip penetration, the spray area, and the spray width. In addition, it was confirmed
that the near-field spray, which has little influence of ambient air, has a great correlation with the injection rate.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Fuel properties of test fuel

Gasoline n-heptane
Molecular formula Ce.orH14.02 n-C7Hi¢
Molecular weight - 100.2
Density [g/em*@20°C] 0.746 0.682
Viscosity [cSt] 0.55 0.689
Surface tension [mN/m] 21.3 20.53
Lower heat value [MJ/kg] 44.1 44.566
Latent heat [kJ/kg] 310-340 316
Octane number 95 -
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Fig. 2 Post-processing sequence of visualization images using MATLAB
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Fig. 6 Color map spray image of single-hole GDI injec-
tors
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