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The purpose of this study is to clarify the effect of emulsion preparation
conditions used as fuel for marine diesel engines on micro-explosion of droplets. As a base fuel,
several linear hydrocarbon fuels equivalent to heavy oil and light oil were adopted. By changing the

water content, surfactant concentration, and particle size distribution of dispersed water
droplets, we observed in detail the internal behavior and micro-explosion behavior of emulsion
droplets with a diameter of 1 to 2 mm that evaporate spherically on a hot surface. It was
systematically clarified under a wide range of experimental conditions that the boiling point of the
base fuel greatly affects the micro-explosion behavior, and that the particle size distribution of
the dispersed water droplets also affects the aggregation process and the micro-explosion behavior.



n- W/O

Oo/W
n_
W/O
W/O Oo/W
(¢D)
n- Ci2H2s n- Cu14Hzo
n- Ci6Hz4 10 40 vol. %
HLB 4.3 1vol. %
0.2 1.0vol.%
900rpm 12
1

| Membrane
module

- Water

°l Dispersed
water droplet

— Qil

— Stir bar



@ 2

600 700 K

60 fps
16,000 fps
K 25 um

100 Hz

¢y

20 vol. %

10 vol. % 30vol. %

@
W/O

Data logger

Micro syringe

/@ Fuel droplet

Digital camera
Digital multimeter  SLMese,

Transformer ~ AC 100 V

Heater

Insulator
Steel plate
Ice and water
2
S Base fuel
g_ C12H26 cldH3D C15H34
=] [m] o a
[ 1t 1
2
G L ]
> 08
2
g 06 1
g
& 04f ]
8
§ 0.2f 1
3 0
S 10 20 30
Water content C,, vol.%
3
xw ssof Eop-of Cighan|
; : [Base fuel : C;gH34]
3 N R GV )
o
5 L
£ 500 r
= L . (C12Hze)
o [CraHzal
g i a
a i [CioHagl
450
10 20 30 40
Water content C,, vol.%
4
1 -
3 0.8} ]
c , P
goef ! 1
® ! | Porous membrane
= / —
® 041 i (d=2.0 pm) {41 ym) 1
=1 e
E i
O 0.2f ! "/' i
/ _,.'
0 J 1= ! !
0 5 10 15 20 25

Dispersed water droplet diameter ym

5

20 vol. %

20 4.1 pm



_5 O stir i
B O Porous menmbrane (d=2.0 pm)
2 W Porous menmbrane (d=4.1 pm)
2 1F 1
©
S L ]
g 0.8
2
[ 0.6 1
g
£ 04} ]
@
2
15 0.2 1
c oL
8 Base fuel: C1,Hyg CigHas
6
7 3
1.0 »A‘. T
“ osf 1
2~4 5 |
2 o6} .
=]
= L i
2 04f 1
3 i |
B 02} O stir x
o O Porous menmbrane (d=2.0 pm)
r A Porous menmbrane (d=4.1 pm) []
2 3 4 5
Total waiting time 7, s
7
2mm
Emulsion
droplet
(3) ) | | | Hot surface |[§D)
8
80 T T T
20 vol. % K a
Em 60 Base fuel: C 14H3
K L i
8 > Nt
- ‘© A
1280x 116 pIX % 40+t oa o i
> o
23 pm 1 o %o g ® 5 oo
g 20} 800 %o o D\ B o
©
3 SN CiaHoe
CigHas
%7 3 4 5 6
1

Total waiting time 7, s

10 m/s
70 m/s



60

W/0

2018

278 285

DOl

W/0

26

2021

W/0

2018

2018

W/0

55

2017







