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PARALLEL-BEAM TOMOGRAPHY BASED ON TDLAS?”
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Abstract: Tunable Diode Laser Absorption Spectroscopy (TDLAS) has been one of the most powerful techniques
for combustion diagnostics in high speed flow. In order to improve its spatial solution, a new method called
TDLAT (Tunable Diode Laser Absorption Tomography) has been developed combining with Computed
Tomography (CT). This study reports a TDLAT system composed of six parallel beams and a
motorized rotation stage. Two water vapor absorption lines, 7185.6 cm™ and 7444.3 cm™, were utilized in each
beam. Temperature and concentration distribution can be deduced after the reconstruction of absorbance of the
line-pair using Algebraic Reconstruction Technique (ART). A verification experiment was performed using a
premixed CH4/AIr flat burner. Comparing with thermocouple measurement, the good temperature reconstruction
indicates that this TDLAT can capture the primary characteristic of this flame. More researches about TDLAT are
undergoing. The future improved TDLAT system will be used to measure the temperature and concentration

distribution in a scramjet facility.

Key words: Tunable Diode Laser Absorption Spectroscopy (TDLAS), Tunable Diode Laser Absorption
Tomography (TDLAT), temperature distribution, tomography

Received: 2013—03—11, revised: 2013—04—03
1) The project was supported by the National Natural Science Foundation of China (11002148,90816015)

2) E-mail: xlyu@imech.ac.cn


http://www.newport.com/Motorized-Rotation-Stage-Selection-Guide/140222/1033/content.aspx

