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Abstract: In this study, the effects of the mixing ratio of emulsified fuel on the droplet evaporation and spray
behavior characteristics were analyzed. A surfactant comprising span 80 and tween 80 mixed at a 9:1 ratio
was used for the emulsified fuel. The fuel and surfactant were mixed at a ratio of 3:1 for the emulsified
fuel. In addition, considering the mixing ratio of the surfactant, the mixing ratio of H,O, in the emulsified
fuel was set as EF (emulsified fuel)0, EF2, EF12, EF22, EF32, and EF42. To observe the evaporation
characteristics, droplets of the emulsified fuel were dropped on a heating plate and observed using scattered
light and a Schlieren system. In addition, to analyze the effect of the H,O, mixing ratio, the behavior
characteristics of the evaporative free spray were investigated in the mixing ratio range of EF0 to EF22 using
a constant volume chamber with heaters. Consequentially, it was found that in the case of EF22, the free
spray development of the emulsified fuel was faster than that of EF0 (diesel only) because of the promotion
of the evaporation due to the phase change in the peroxide contained in the emulsion fuel.
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Fig. 1 Schematic of experimental apparatus for the
droplet evaporation of emulsified fuel

A28 Bole ERAR AGETY S8 AFS
e AFAoR ANAATh =W LYY
Moz m&stiehg olgatel Ady HHEY
3 ALANES 48 3 I

[e)
S (Emulsified Fuel, EF)] =3HH] =
IAbst A E3F %A Al sldste 2108 ol
43} EF0(Diesel only), EF2, EF12, EF22, EF32
S EF2= Zb2b AAskdv Fig. 19 7HEf=
2ol 7FEF(MSH-20A)0 A= o
SHEE d4s g 2 agabdE
(Micro-4C, Phantom Co., Ltd)E A}&3lo] 33}
At Adel dA AHEHAAEZA gu|E 7HA

o] & ol A &
1=

= s gl A dFerxE 2k

25CE #38te] Ostwald viscometerE ©] &3 %

4e SAHAGY A4 AP S vigez Al

ol AF8-% = 34t Bosch. Iz Q1 AE, AW

YA S o] &3te] EAMEES it A4

£7] ote] 255 150CE A3le] odAdAR
k=]

esl
=
N
esl
o
>
es|
o
o

3. 287 o 1H
30 YRR A ZUSH of4
Afol Hasrae] Efe] EgAR B3
Fol M)A G Fobus] AT AW Az
goza JuAdRe] AHRZAEY 4YS A



Sk A oHAAEY A EEA 239

-

g

i

Time
[ms] 0 500 1000 1500 2000 2500
Fuel

(Diesel)
EFO0

EF2

EF12

EF22

EF32

EF42

Fig. 2 Evaporative images of emulsified fuel droplets using scattering light with fuel mixing ratio®
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Fig. 3 Evaporative images of emulsified fuel droplets using Schlieren method with fuel mixing ratio
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Fig. 4 Evaporative images of case of EF22
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Fig. 5 Schematic of constant volume chamber with
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Fig. 6 Images of free spray according to fuel mixing ratio
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