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Effect of wall wettability on spreading and evaporation

characteristics of attached fuel film
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Abstract: To understand the mechanism of the different wettability of surfaces on the spreading behavior
and evaporation process of attached oil film, which effectively further improves the problem of wet wall of
fuel spray in compression—ignition engines, various wettability experimental surfaces were prepared using a
surface wettability modification technique, and the spreading behavior and evaporation process of the oil
film of n—-butanol droplets after impacting the wall were investigated using laser-induced fluorescence. The
results showed that the hydrophilicity of the laser—etched surface was substantially increased, resulting in
an increase in the spreading area and a decrease in the spreading thickness of the attached oil film. While the

chemically etched surface with low surface energy modification significantly enhances the hydrophobicity
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properties. Which weakens the droplet spreading ability, thus reducing the spreading area and increasing

the spreading thickness. In addition, under the same experimental conditions, the oil film evaporation rate

was the fastest on the laser—etched surface, while the evaporation time on the smooth surface and the

chemically etched surface was increased sequentially. The present study results support critical data for the

optimal design of combustion chamber material surfaces for internal combustion engines.
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R1 SAAE 6061 KIS
Table 1 Composition of aluminum alloy 6061 %
Cu Mn Mg Zn Cr Ti Si Fe Al
0.15~0.4 0.15 0.8~1.2 0.25 0.04~0.35 0.15 0.4~0.8 0.7 A

*2 HEEH59-1H 5
Table 2 Composition of brass alloy H59-1 %

Cu Pb B Al Fe Sb Bi Zn

57.0~60.0 0.8~1.9 <0.02 <<0.2 <<0.5 <<0.01 <0.003 A&
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Table 3 Main equipments and instruments
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Table 4 Fabrication methods of the metal surfaces
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Fig.1 Micromorphology of the substrate surfaces
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Table 5 Physicochemical properties of n—butanol
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Fig.2 Schematic of laser—induced fluorescence platform
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Fig. 4 Schematic of fuel thickness for LIF calibration
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Fig.5 Calibration curves of gray value and fuel film

thickness under wall temperature of 348 K
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Fig. 6 Schematic diagram of the image processing flow
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characteristics of attached fuel films
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Table 6 Maximum oil film area and oil film thickness
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Fig. 8 Effect of wall wettability on variation in the

quality of attached fuel films
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