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Abstract: In this study, to investigate the effect of spray behavior characteristics, we induce the mixing ratio of
emulsified fuel using impinging spray. We formulate the emulsified fuel by mixing diesel and hydrogen peroxide(H,0,).
We set the temperature of the heating plate to 150°C, 200°C, and 250 C, and set the injection pressures to 400, 600, 800,
and 1000bar. The surfactants for the emulsified fuel mixture, which were mixed span80 and tween80 was mixed as 9:1,
were fixed to 3% of the total volume of the emulsified fuel. We set the mixing ratio of H,O, in the emulsified fuel as
emulsified fuel(EF)0, EF2, EF12, and EF22. Further, we visualize the evaporation impinging spray using the Schlieren
method. Based on the results of this study, we found that a higher temperature and injection pressure of the heating
plate impingement led to the active diffusion of the fuel vapor, which promoted emulsified fuel evaporation. When the
emulsified fuel is utilized in an actual engine, because of the temperature-drop effect of the combustion chamber, which
is due to the evaporation of H,O, in fuel and faster mixture formation is expected to decrease the engine emissions.
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Fig. 1 Schematic of the experimental apparatus
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Table 1 Experimental conditions

Type : 5 hole Bosch nozzle
Diameter of hole : 0.17 [mm]
500

- Diesel only (EF0)

- Diesel + H,0, by
volume % (EF2, EF12, EF22)
150, 200, 250
400, 600, 800, 1000

Injection nozzle

Injection duration [ps]

Injection fuels

Heating plate temperature [ C ]
Injection pressure [bar]

Surfactant span80 : tween80 =9 : 1
Melting point [C] -33
H,0, | Boiling point [TC] 108
Density 1.11

Table 2 Mixing ratio of emulsified fuel

Mixture Surfactant

Hydrogen
peroxide |[span :tween=9:1
100 0 0

95 2
85 12

75 22

Diesel
Case iese

EF 0
EF 2
EF12
EF22
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Fig. 2 Front view of spray ith 5-holes nozzle
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Fig. 4 Images of impinging spray according to fuel mixing ratio with Schlieren method (T =150 [TC])
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Fig. 5 Images of impinging spray according to fuel mixing ratio with Schlieren method (T =200 [TC])
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Fig. 6 Images of impinging spray according to fuel mixing ratio with Schlieren method (T =250 [TC])
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