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IN APPLICATION

Laser Imaging for Flame Temperature
FlameMaster Rayleigh Thermometry

Introduction
LaVision’s FlameMaster system family is designed to help the Rayleigh Signal « 1/T
scientific and engineering community to find new concepts for
the realization of more efficient and cleaner combustion devices.
Particularly for the highly dynamic processes in combustion and
compressible flows instantaneous measurement techniques are
required. The determination of thermodynamic properties like the
fluid temperature yields valuable information on the processes
involved in the reaction chain of hydrocarbon ignition and
combustion.

The system consists of a high energy pulsed laser and an image
intensified CCD camera. The recorded Rayleigh Scattering (RS)
signal is proportional to the total gas density which yields temperature
maps when gas composition and pressure are known. Rayleigh
Thermometry is easily applied to atmospheric flames with wide
optical accesses.
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System Features

e |n-situ calibration:
Straightforward calibration procedure to enable immediate
system operation and data evaluation

* Molecule and mixture database:
Database for a wide range of species for compensation

LaVisionUK Ltd LaVision GmbH LaVision Inc.
2 Minton Place / Victoria Road Anna-Vandenhoeck-Ring 19 211 W. Michigan Ave. / Suite 100
Bicester, Oxon / 0X26 6QB / United Kingdom D-37081 Gottingen / Germany Ypsilanti, MI 48197 / USA
E-Mail: sales@Iavision.com / www.lavisionuk.com E-Mail: info@lavision.com / www.lavision.com E-mail: sales@lavisioninc.com / www.lavisioninc.com

Phone: +44-(0)-870-997-6532 / Fax: +44-(0)-870-762-6252 Tel. +49-(0)551-9004-0 / Fax +49-(0)551-9004-100 Phone: (734) 485 - 0913 / Fax: (240) 465 - 4306



LAVISION

FOCUS ON IMAGING

Laser Imaging for Flame Temperature
FlameMaster Rayleigh Thermometry

Application

The FlameMaster Rayleigh Thermometry system is applied
to the flames of a torch lamp and a flat surface burner. Both
are operated under steady state premixed conditions, using
butane and methane as fuels, respectively.

The results below show the temperature map for averaged
images of 100 single shots. Image processing includes noise
reduction, signal enhancement using the polarization rotator
and adaptive mixture evaluation.

The temperature images clearly reveal the flow characteristics
of the torch lamp with the cone of unburnt gas above the nozzle.
Its flame temperature is significantly lower (about 1200 K)
compared to the homogeneous temperature distribution above
the flat surface burner with a temperature of about 1800 K.

of changing gas properties particularly for the
application in reactive flows. Open software
structure allows easy extension of the data.
 Adaptive mixture evaluation:
Automated or manual area masking and
adaptive definition of evaluation parameters account
for varying gas composition in chemical reactions.
* Hardware support, integrated software tools and
powerful image processing such as noise filters to
reduce the influence of dust particles.

Specials and Upgrades

e Polarization Rotator:
Automated device for signal enhancement and
reduction of background noise due to optimized
laser beam modulation. The Rayleigh signal can
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e laser pulse energy is monitored online to o
correct the images for fluctuations or changes g
of the incident laser light. 50 F
 Tunable LIF:
Incorporates a tunable dye laser which is pumped 0
by the Nd:YAG laser. The versatile system is ideal
for identification and selective detection of flame
precursors and radicals such as CH and OH or
visualization of pollutants like NO.
e Laser Induced Incandescence (LI): 2000
Soot volume fraction (nano-particle size) imaging ,
for the visualization of soot generation in : : —— 1500 <
combustion processes ; S
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e Raman: 1000 ©
In combination with an imaging spectrograph "é-’.
Spontaneous Raman Scattering (SRS) can 500 2
be applied for determination of air/fuel ratio and
quantification of other major species. 0
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