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Influence of beam distribution on two-dimensional temperature
field reconstruction using TDLAS

Song Junling*?, Hong Yanji*, Wang Guangyu!, Pan Hu*

(1. State Key Laboratory of Laser Propulsion & Applications, Academy of Equipment, Beijing 101416, China;
2. Science and Technology on Scramjet Laboratory, Hypervelocity Aerodynamics Institute of CARDC, Mianyang 621000, China)

Abstract: Based on tunable diode laser absorption spectroscopy technique, two -dimensional temperature
field in combustion was reconstructed using modified adaptive algebraic reconstruction technique (ART).
Aimed at achieving an optimal reconstruction result with limited number of beams, the influence of the
beam parameters and grid number on temperature field reconstruction was investigated. A virtual beam
method with virtual beams added adjacent two beams and an increased number of grids was developed to
describe the reconstructed temperature field in detail when the number of beams was limited. The
simulation results indicate that the normalized mean absolute error is low when the ratio of beam spacing
to the grid spacing was between 0.6 and 1. Compared with other methods, the normalized mean absolute
error is significantly reduced using the virtual beam method.
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Fig.1 Original temperature model
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Fig.2 Optical beam arrangement
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Fig.3 Reconstructed temperature field for different grid and

beam numbers
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