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In order to reliably ignite the fuel spray using laser beam, it is necessary

to clarify the ignition mechanism in the fuel spray. In this study, we considered that the fuel
droplet size and density of the fuel droplets around the ignition position and the behavior of the
droplets affect the propriety of ignition. As a result, the effects of fuel droplet size and density
on the success or failure of ignition could not be confirmed. It is known that a donut-shaped high
temperature area is formed in laser-induced breakdown ignition, but ignition tends to fail when such
a flog occurs. It was found that this flow needs to be actively controlled when the spray is
ignited.



2030 80%
2010/04/12
2030 sl 50%
(SIP ) 35%
50%

@
0.1

@

1 O Ignition success Turning point

X Misfire

Flame diameter d [mm]
)

0 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6
Elapsed time [ms]

1

ol
X2
03
o4
x5
X6
o7



Flame front

2 3
b
“Oms 0.04ms C 0.08ms
(a) Atomization process
Pedro M.
de Oliveira (1) g :
3 Oms 0.04ms © 008ms  0.12ms
(b) Changing the form
2
Python3.8 OpenCV4.5.3 ImageJ
OpenCV Canny
Imagel
2mm ImageJ
PDA
1
PDA

(1) Pedro M. de Oliveira, Epaminondas Mastorakos, “Mechanisms of flame propagation in jet fuel
sprays as revedled by OH/fuel planar laser-induced fluorescence and OH chemiluminescence”,
Combustion and Flame, 206, 308-321, (2019)
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