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Effect of wall surface roughness properties on surface area and evaporation time of liquid film
formed by fuel spray impingement at a direct injection gasoline engine
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Spread and evaporation of liquid fuel films on walls of various surface roughness properties (surface roughness Ra and
roughness ratio r) were investigated. Liquid fuel of iso-octane was pressurized by Nz (set at 10 MPa) and then injected
from a multi-hole injector of DISI engine. Injected spray was impinged on a wall of aluminum. Wall surface temperature
just before spray impingement was controlled by an electric heater (25°C to 110°C). As a result, it was shown that the
fuel film area became narrower with an increase of wall surface roughness Ra. Moreover, evaporation lifetime of fuel
film became shorter with an increase of roughness ratio r. Under wall temperature condition above the boiling point of
fuel, the lifetime also became shorter with an increase of r or Ra.
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Fig. 1 Experimental setup

Table 1 Experiment condition
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(a) Direct photograph (b) After correction

Fig. 5 Correction of liquid film image
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Fig. 6 Fuel film areas measured from top and bottom views ©
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Fig.7 Experimental setup to measure fuel adhered mass
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Fig. 8 Measurement points of surface roughness
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Fig. 9 Relationship between surface roughness
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Fig. 10 Fuel film area change with elapsed time
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Fig. 11 Relationship between maximum fuel film area and surface
temperature under various Ra and r conditions
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Fig. 14 Relationship between Ra and lifetime of fuel film
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