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Measurement of Soot Volume Fraction and Particle Size
in Diesel Jet Flame by Time-Resolved Laser Induced Incandescence

Yusuke KOMEMUSHYI, Jiro SENDA,
Hajime FUJIIMOTO

Soot volume fraction and particle diameter distribution in diesel jet flame was investigated
using Time-Resolved Laser-induced incandescence. Besides, the effect on soot formation of
characteristics combustion conditions, such as ambient gas temperature (7,,,~800K, 900K,
1200K) and ambient oxygen concentration (Xp;=13%, 17%, 21%), was demonstrated. The
experiments were conducted using constant combustion vessel, which simulate diesel engine
conditions. The experimental results showed that the small soot particles generated at upstream of
the jet were carried to downstream and grew to the large soot particles by aggregation or surface
growth. Moreover, soot volume fraction was reduced by a decrease in ambient gas temperature and
oxygen concentration, and small soot particles were increased by a decrease in ambient oxygen

concentration.
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Table 1 Experimental conditions
Fuel n-Heptane
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Q&gfr?ttrgt)%ﬁen Xoz [%] 13,17, 21
Nometer - d {mm| 0.2
g}jéagtion pressure 4P, [MPa] 70
Injection duration At [ms] 25
Injection quantity Q,"/. [mg] 18.3

Nd:YAG Laser (41=532 nm)

-~

Cylindrical lens (=100mm)
Convex lens (=800mm)

Pinhoie” G4

CCD camera with L.1.(II)

Combustion

Notch filter
(4=532nm, 3nm FWHM)

Fig.3 Optical measurement system
for Time-Resolved LI
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