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Soot Measurement in an Optically Accessible Diesel Engine Using Laser Sheet
1st report : The Development of Optically Accessible Diesel Engine
and Photography of 2D Soot Images Using Laser Sheet
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ABSTRACT

In order to clarify the characteristics of soot formation and oxidation in-cylinder of diesel
engine, it is necessary to diagnose accurately for combustion of in-cylinder. The past techniques
for soot measurement have limitations in providing the characteristics of soot in a diesel
engine, whereas, laser-based 2D imaging diagnostics have the potential to provide better
temporally and spatially resolved measurements of the soot distribution.

We rebuilt an optically accessible diesel engine which is similar to the conditions of a
conventional engine and tried to measure soot distribution in a cylinder of the diesel engine
using laser induced scattering(LIS) and laser induced incandescence(LII).

Some results were acquired in this study. LIS and LII signal that show soot distribution of a
in-cylinder were taken by ICCD properly. The signal of LIS was intenser than that of LII
Although they have some differences of signal intensity in early combustion period, both of
signals show that they are generally similar in late combustion period, after ATDC 50 degree.
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Table 1 The specification of a test diesel engine

. DI Diesel Engine,
Engine Type Single Cylinder -
Bore X
Stroke(mm) % x B -
Compression
Ratio 19 17.2
Piston
Length(mm) % 126
Piston Cavity Toroidal -
. Conventional
Fuel Injector Injector, 4-Holes -
Injection BTDC 17° -
timing
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Figl  The cylinder head of optically accessible
diesel engine
Laser Sheet Laser Sheet

Dump Wigdow Incident Windows
i ]

Fig2 The cylinder liner of optically accessible diesel
engine
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Fig. 3 The indicator diagram of the test engine
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Fig. 4 The diagram of the experimental apparatus
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Fig. 7 Images of soot concentration by LIS and LIl measurement
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