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Abstract

Planar laser induced fluorescence(PLIF) has been widely used to obtain two dimensional fuel distribution. Preliminary investigation
was performed to measure quantitative air excess ratio distribution in an engine fueled with LPG. It is known that fluorescence signal
from acetone as a fluorescent tracer is less sensitive to oxygen quenching than other dopants.

Acetone was excited by KrF excimer laser (248nm) and its fluorescence image was acquired by ICCD camera with a cut-off filter to
suppress Mie scattering from the laser light. For the purpose of quantifying PLIF signal, an image processing method including the

correction of laser sheet beam profile was suggested.

Raw images were divided by each intensity of laser energy and profile of laser sheet beam. Inhomogeneous fluorescence images
scaled with the reference data, which was taken by a calibration process, were converted to air excess ratio distribution. This
investigation showed instantaneous quantitative measurement of planar air excess ratio distribution for gaseous fuel.
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2. OIM[E SA(Acetone characteristics)
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Table 1 Acetone excitation schemes.

Laser A Energy £EO
(am)  pulse (<107 Jem*)

XeCl excimer 308 300 mJ 0.48
KiF excimer 248 300 mJ 0.7
Quadrupled Nd:Yag 266 120 mJ 0.52
Doubled flashlamp-pumped dye

Rhodamine 590 280 400 mJ 1.9
Raman-shifted ArF excimer 254 2m] 0.006

284 I m] 0.0045

0 : the molecular absorption cross-section of the tracer in cm”.
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3. A A 2o
3.1 A% 7| (Experimental apparatus)
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Table 2 Engine specifications.

Bore size 130 mm
Stroke 140 mm
Compression ratio 93:1
Displacement volume 1858 mm’
Quartz piston window size 77.6 mm
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Fig.1 Acetone fluorescence spectrum when excited at 248mm.
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Fig.2 Piston quartz window.
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3.2 A3 " (Experimental methods)
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Fig.3 Configuration of experimental apparatus.

Encoder

=i
=

DC Dynamomster

EVC 342°

VO 3Y78H+ IVCYSO"
TDC * * * TDC

400° 320° 240" 100

Open valve l

Closed valve

Fig.4 Injection timing.



4.1 A3k Normalization)
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4.2 |7 2zt (Background subtraction)
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Fig.5 Correlation of Laser and Fluorescence pixel data.

Fig.6 Background images (BIDC 300 ° . 60° CA).
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Fig.7 Raw image and normalized image (BIDC 300 ° CA).
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ig8Resul of image processing (BIDC 300 ° CA).
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Fig.9 Flow chart of image processing scheme.
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