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Abstract: The goal of this study is to consider the application of alternative blended fuel to diesel engine. In this study,
as the test fuels, we use a blended fuel mix of diesel and hydrogen peroxide. As the primary variable, we vary the
mixing ratio of diesel and hydrogen peroxide in the experimental and numerical analysis. We perform an evaporative
behavior characteristics analysis of the emulsified fuel using the Schlieren method. The numerical analysis was carried
out based on results obtained from the experimental analysis using the commercial code(ANSYS CFX). Consequently,
we found that the micro-explosion depends on the fraction of hydrogen peroxide, and we propose a numerical method
for the quantitative evaporation analysis of emulsified fuel droplets using the calculation of the volume fraction in the
oil domain.
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Table 1 Experimental conditions for emulsified fuel
droplet

Hotplate temperature (Ty) 473 K
Stirring rpm 1,500 rpm
Stirring time (t;) 20 min
Ambient gas Air
Ambient temperature (T,) 298 K
Ambient pressure (p,) 1.01 bar
Mixing ratios of EF2, EF12, EF22, EF32, EF42
emulsified fuel(EF) |(Diesel + H,O, by volume %)
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Fig. 1 Emulsified fuels according to mixing ratio
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Fig. 2 Schematic diagram of experimental apparatus
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Table 2 Drople;t informat'ion of emulsified fuel for Table 3 Calculation of mass flow for one droplet

numerical analysis No. EF2[g] EF42[g]
Sort EF2 EF42 1 0.0208 0.0249
H,0, diameter [pum] 20.37 64.81 2 0.0266 0.0259
; 3 0.0215 0.0266
Droplet numbers of H,0, in 5 0.0248 0.0286
total volume of droplet of 50, 1 | 356 0og 6 0.0265 | 0.0238

emulsified

fuel(V=131[mm?]) 7 0.0208 0.0242
Droplet numbers of H,O, in 8 0.0244 0.0249
total volume of droplet of 19 12 9 0.0266 0.0259
emulsified fuel(r=0.1[mm]) 10 0.0212 0.0274
Average 0.0234 0.0259

EF mass Ave. [kg] 2.344e-5 | 2.587e-5
EF Vol. Ave. [mm’] 27.803 27.161

H,0, Vol. Ave. [mm3] 6.281e-7 1.129¢-5
Evaporation time [s] 0.701 1.069

H,0, mass flow [kg/s] 8.964e-7 | 1.206e-5

Table 4 Properties of each emulsified fuel

Sort | EF2 | EF12 | EF22 | EF32 | EF42
?fgl}s‘%‘/ 843.1 | 870.3 | 899.5 | 952.5 | 1129.5

Surface
tension | 31.6 31.9 322 32.6 33.1
[mN/m]

Fig. 3 Expanded images of emulsified fuel droplet
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Fig. 4 Models of EF2 and EF42 for numerical analysis
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Fig. 7 Evaporative images of emulsified fuel droplets using Schlieren method with fuel mixing ratio!”
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Fig. 8 Numerical results of EF2 and EF42 for micro-
explosion
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Fig. 9 Oil volume fractions of EF2 and EF42 in

domain of oil
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