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Spray Characteristics of Hydrous Ethanol
in Multi-hole Direct Injector
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Abstract: Hydrous ethanol has the advantages of high-
octane number and valuable oxygen content, and can
reduce the energy consumption and emission in the
production process. By application of high-speed cameras
bomb the spray
characteristics of 95% hydrous ethanol was studied at

and constant volume system,
different temperatures and fuel injection back pressures
with a direct injection gasoline injector with five holes.
The spray shape, penetration distance, spray cone angle,
spray width, spray projection area, and the flash boiling
phenomenon were analyzed and compared with those of

pure gasoline. The results show that the penetration
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distance of hydrous ethanol spray is larger than that of
gasoline in cold state, decreases with the increase of back
pressure, and increases with the increase of oil
temperature. The spray cone angle is smaller than that of
gasoline and decreases with the increase of back pressure.
In the complete flash boiling state, the spray penetration
distance increases, the spray cone angle decreases
significantly, the spray width increases in the area near
the nozzle, and the spray width decreases in the area far
away from the nozzle. Simultaneously, the spray
projection area is mainly affected by the spray back

pressure.

Key words: hydrous ethanol; multi-hole direct injector;

spray characteristics; flash boiling
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Fig.1 Schematic of experiment
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Tab.1 Spray test conditions

WRIA R IRBERE/C 5§y HE 71/ MPa WM K/ ms Wi &/ MPa SRR /°C
K ZEE(E1I00W) 25 10 1.5 0.4.0.6,0.8,1.1.1.5 30.65.90

VI (E0) 25 10 1.5 0.4.0.6,0.8,1.1.1.5 30.65.,90

F2 BKZEREHEBLEGE
Tab.2 Properties of hydrous ethanol and gasoline

TR A i s/ C IEBIREEE/ (Pass) RS/ (N/m)  HRIZEIRE/kPa
FK LEE(E100W) 0.816 78.15 0.00141 0.0228 5.732

V5 (EO0) 0.72~0.78 30. 00~220. 00 0.000 519 0.022 36.4
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Fig.3 Display of image processing and definition of spray parameter
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Fig.4 Morphology of hydrous ethanol and gasoline spray at different back pressures and fuel temperatures
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Fig.7 Spray width of hydrous ethanol and gasoline at different fuel temperatures and back pressures
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Fig.8 Spray projection area of hydrous ethanol and gasoline at different fuel temperatures and back pressures
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