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Acetone PLIF for Fuel Distribution Measurements
in Liquid Phase LPG Injection Engine
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Abstract : Planar laser-induced fluorescence(PLIF) has been widely used to obtain two dimensional fuel distribution.
Acetone PLIF is chosen because fluorescence signal from acetone as a fluorescent tracer is less sensitive to oxygen
quenching than other dopants. Acetone PLIF is applied to measure quantitative air excess ratio distribution in an engine
fueled with LPG. Acetone is excited by KrF excimer laser (248nm) and its fluorescence image is 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 is suggested. Raw images are divided
by each intensity of laser energy and profile of laser sheet beam. Inhomogeneous fluorescence images scaled with the
reference data, which is taken by a calibration process, are converted to air excess ratio distribution. This investigation
shows instantaneous quantitative measurement of planar air excess ratio distribution for gaseous fuel.

Key words : Air fuel ratio(-% <3 H]), Optical engines(7}*] 3} 2l Al), Acetone laser-induced fluorescence method(o}
A& Fo) A =% 34), Liquid phase LPG injection engine(LPG ¢} AHZA}<l 71)

Nomenclature LME
BTDC : before top dead center A7 AspPo A EF7] AES ol &)str] 93
°CA : crank angle degree ASEYE o= Hlo]# =& 3 H(laser induced
MCP : microchannel plate fluorescence method, LIF)©] Zo] o] g5 o] g}
PLIF :planar laser induced fluorescence LIF 7]%-& o] Aol ]3] o 7) 4} eli(excited state)7}
f +focal length, mm B 92} 2171 7] 4 A El(ground state) 2 Eobe.
g : molecular absorption cross section, cm’ WA HAEE WP E o] A7) 2EE 7] A <]
& : fluorescence effciency, % or equivalence ratio 2@ 2l g E2QuH o 2 Al 5.9
A : wavelength, nm or air excess ratio A7V 7} 7 s} 718 o273 =3 ezt H|wE 7

g 540 guk? aeElm dold AlEM(laser
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(Laser induced acetone fluorescence)
%48 LPG ARt ol Ao @ oi7)=2 P

o] wsA gonz PFg WA ArAE
AREs|of T B Ao A = ol ES HIMAE
AF-&-3} 1T} o} A E(Dimethyl ketone, or 2-Propanone
; CH3-CO-CH;3)& E-x} ko] 58.080] 4L, A ZA 9
A B 0] 0.79 1 FH gk i) o|th H]FZ(boiling
point)2 56°CE LPG A 59} S84 54 o7t &
o] AIRE H7kAl Foll A Fid oz FeAol ¥
I Fgo] gleow 53, 4bdel 9%k 2-3(quench
-ing)o] A9} Yhrh= Aol A3 A wlf- F
232 2 WS (reacting) L W9k

T Aol Bol AH&5 1 gt
oM EL B3] e F7I%

-S-(non-reacting)

2 7147 glolA,
2}2(20°C)°l A 180 torre] &7+ 231 30% & &
E-(mole fraction)] seeding densitys 42 5= Aot
A (NS Lo 2 e ol E Z7)e
Ehdl Fo)rp?

& 34 & B(fluorescence efficiency) e ¢ = 0.2%9]
1, 4ns o] o] & 4=m(lifetime)S zte=T). @l oA
ol EFruddie 225~320nmell AF glow
270~280nm Atololl H 3k 0=4.7x107cr) S 713
.Y

1214,208 )
230.002+ 7°(C)

2 AT oA A 248nm 2] KiF Ao o] A]
(0=23x10"cr)ol]l Q&) 7] 9 oM 2] &F A
E &2 Fig. 13} Zo] 350~500nm= WS 3 ol A
vEeRdoh

log 10P( TOT’T) =1. 125267 -
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eraone fluorescence spectrlﬂl

Fluorescence intensity (no unit)

Wavelength (nm)
Fig. 1 Acetone fluorescence spectrum when excited at 248nm
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Fig. 2 Configuration of experimental apparatus
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Acetone PLIF for Fuel Distribution Measurements in Liquid Phase LPG Injection Engine

Cylinder bore Exhaust valve

v
v
Intake valve 7™ pijston window

Spark plug
Fig. 3 Viewing area for fluorescence visualizations
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Fig. 5 Correlation of laser intensity and fluorescence
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Acetone PLIF for Fuel Distribution Measurements in Liquid Phase LPG Injection Engine
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Fig. 11 The averaged bottom-view images of fuel distri-
bution during the compression process( $=1.0)
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