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Abstract: Accurate measurement of the temperature in counterflow diffusion flame is crucial for construct-
ing high-fidelity combustion chemical reaction mechanisms, revealing pollutant formation processes, and
developing efficient and clean combustion technologies. This holds significant theoretical and engineering
application value. Laser Absorption Spectroscopy (LAS), a widely used non-contact temperature mea-
surement technique, has garnered considerable attention in recent years. However, due to the non-uni-
form distribution of thermodynamic and chemical parameters along the absorption path, traditional Line-of-
Sight (LOS) integration-based measurement methods exhibit significant uncertainties when acquiring
flame temperature information, affecting their accuracy and reliability. While traditional tomography recon-
struction methods and multi-line profile fitting techniques can, to some extent, recover the temperature in-
formation of the flame center, these approaches are often complex and computationally intensive, making
them difficult to meet the demands of high-fidelity diagnostic testing. This paper proposed a line-of-sight
(LOS) temperature measurement method using mid-infrared laser absorption spectroscopy, incorporating
a correction strategy for LOS effects. The strategy quantified the deviation in the .LOS temperature mea-
surements caused by the non-uniformities at different flame positions, based on computational fluid dynam-
ics (CFD) and spectral numerical simulations. The correction was applied to the LOS temperature mea-
surements. To validate this strategy, systematic LOS temperature measurements were conducted using
the strong absorption band of H,O molecules around 2. 5 pm, with comparisons made against tomography
reconstruction measurements and CFD simulation results, which incorporate detailed chemical reaction
mechanisms. Experimental results indicate that the proposed temperature correction strategy significantly
enhances the reliability of LOS temperature measurements for counterflow diffusion flames with various fu-
els. Compared to tomography reconstruction experiments and CFD results, the relative differences in the
measurements were reduced from 10% ~20% before correction to within 5% , with most measurement lo-
cations showing discrepancies of less than 2% . The temperature correction strategy presented in this study
substantially improves the reliability of the LOS measurement method, while eliminating the time-consum-
ing mechanical tomography scanning steps. This provides an effective solution for the rapid and accurate
measurement of counterflow diffusion flames temperatures.
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