NRC Publications Archive
Archives des publications du CNRC

Combination of High Spatial Resolution LII and LOSA measurements
for determination of soot volume fraction and PAH concentration in
laminar diffusion flames
Leschowski, M.; Thomson, K.; Clavel, D.; Snelling, D.; Schulz, C.;
Smallwood, G.

Publisher’s version / Version de l'éditeur:
Laser-induced Incandescence 2012, 2012

NRC Publications Record / Notice d'Archives des publications de CNRC:

https://nrc-publications.canada.ca/eng/view/object/?id=94dc268d-7f02-4177-8f90-fd96f0591e10
https://publications-cnrc.canada.ca/fra/voir/objet/?id=94dc268d-7f02-4177-8f90-fd96f0591e10
Access and use of this website and the material on it are subject to the Terms and Conditions set forth at
https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.
L’accès à ce site Web et l’utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.
Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.
Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la
première page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas à les repérer, communiquez avec nous à PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

Combination of High Spatial Resolution LII and LOSA
measurements for determination of soot volume fraction
and PAH concentration in laminar diffusion flames
M. Leschowski1,2, K. Thomson1, D. Clavel1, D. Snelling1, C. Schulz2,
G. Smallwood1
1

Institute for Chemical Process and Environmental Technology, National Research Council of
Canada, 1200 Montreal Road, Ottawa, Ontario K1A 0R6, Canada

2

Institute for Combustion and Gasdynamics (IVG), and Center for Nanointegration (CENIDE),
University of Duisburg-Essen, 47048 Duisburg, Germany, martin.leschowski@uni-due.de

Line-of-sight-attenuation (LOSA) is a well-established soot diagnostic valuable for
soot volume fraction [1] and the method of laser-induced incandescence (LII) has
become a common way for in-situ particle-size measurements and visualization of
particle volume fractions in a wide range of applications [2].
In this work a co-annular burner was used to produce a laminar ethylene/air nonpremixed flame at the standard Gülder conditions. For the LOSA measurements, a
tungsten strip lamp (450–1000 nm) was used as light source. The transmission and
emission signal of the flame were both detected with a spectrometer (Jarell-Ash
Monospec 18), configured to measure in the wavelength range of 450–900 nm and a
CCD camera (Princeton Instrument-Spectrum MM System) with a spectral resolution
of 6.7 nm per pixel on the detector plane.
For the high spatial resolution LII (HSRLII) measurements a frequency-doubled
Nd:YAG laser (Big Sky Ultra CFR) was used as light source. The incandescence
signal was detected at 445 and 750 nm with fast photomultipliers. The probe volume
had a height of 200 µm and a width of 100 µm.
The HSRLII measurements were performed as radial scans at a number of HABs.
The soot volume fractions determined with HSRLII were compared to those determined with LOSA at 3 different wavelengths. For the LOSA data, the attenuation is
due to soot absorption, soot precursors (PAH) absorption, and scattering. The latter
two phenomena are also wavelength-dependent. As a result, the SVFs determined
from the LOSA data are always slightly higher than those for HSRLII data.
With the HSRLII the volume fraction of the soot was measured precisely and with
the comparison to the scattering-corrected LOSA data, the difference between the
SVFs of both measurement techniques indicates the contribution of polycyclic aromatic hydrocarbons (PAHs) as soot precursors in the volume. As the HSRLII and
LOSA produced radially resolved measurements at different HABs, two dimensional
distributions for the volume fractions of soot and relative PAHs can be constructed.
With this information the region of soot formation can also be identified. The HSRLII
measurements also give the primary particle diameters for the soot particles.
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