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ABSTRACT

The effect of LII interference on the measurement of LIF signals from PAH in a diffusion flame has been
investigated. Argon-ion laser at 488 nm was vertically or horizontally polarized, and irradiated to the
centerline of the flame at varying flame height. Signals from PAH-rich regions measured at 515 nm were
mostly LIF signals, however, signals from soot-rich regions were determined to be mixed with Mie scattering
signals and/or LII signals. Signals measured 1 mm above the excitation height were mostly LII signals from
soot particles. The results show that a quantitative determination of the LIF’s contribution to the measured
signals would be difficult as long as the experimental setup described here is used for the regions where PAHs

and soot particles exist together.
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Fig. 1. A concentric co-flow burner.
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Fig. 2. Schematic of the experimental setup.
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Table 1. Experimental conditions for vertical scans at
488 or 515 nm wavelength

L Signal detection part
aser
Case | Fuel | polari- | Polari- Monochromator Bar;lcllt-;ass

zation | zation ‘Ifj SDE (515 nm)
Al | P \% O
A2 | P H O
A3 | P \% o
A4 | P H o
A5 | E \% (¢}
A6 | E H (¢}
A7 | E \% o
A8 | E H o
A9 | P H H o
Al0 | E H H O
All | P \% H o
Al2 | P H H (¢
Al3 | P \% H o
Al4 | P H H o

O

AlS | P H (1 mm up)

P: propane, E: ethylene, V: vertical, H: horizontal

Table 2. Experimental conditions for wavelength scans
using a monochromator

Laser | Detector Mono-
Case | Fuel | Height | polari- | polari- chromator
zation | zation | wavelength
B1 P 38 mm
B2 P | 38 mm v H 510-800
B3 P 64 mm nm
B4 P 64 mm H
FHskARt o wWFE WS vf A YR 2AF

St Abetd Aol Al #lo]A] 2ARYRES] 90° WRFo
2= 4127 oA oA Hri15]. Table 2= 2H4ks}
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= 7}2) 220](38 mm E= 64 mm)o|A] 510 - 800 nm
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&t ST 20E& HolErh
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Fig. 3. Signal measured at (a) 515 nm and (b) 488 nm
with vertically-(A1 and A3) or horizontally-
polarized(A2 and A4) Ar-ion laser excitation at
488 nm. A propane diffusion flame was used.
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Fig. 4. Signal measured at (a) 515 nm and (b) 488 nm
with vertically-(A5 and A7) or horizontally-
polarized(A6 and A8) Ar-ion laser excitation at
488 nm. An ethylene diffusion flame was used.
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Fig. 5. Signal measured at 515 nm from (a) propane and
(b) ethylene diffusion flame with horizontally-pola-
rized 488 nm Ar-ion laser excitation. A horizontal
polarization filter was applied to A9 and A10.
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Fig. 6. Horizontally-polarized signal measured at (a) 515
nm and (b) 488 nm from a propane diffusion flame
with vertically- or horizontally-polarized 488 nm
Ar-ion laser excitation.
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