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Investigation of radiative heat transfer effect on the SM1 flame structure with
steady flamelet method
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Thermal radiation plays a key role in the heat transfer between the flame and its surroundings. It is
Received 02 December 2017 essential to provide a reliable method for measurement of flame radiation in the combustion study.
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; ; Also, it is challenging to measure the radiation flux from the flame in the chamber due to the effect of
Available Online 27 April 2018

the walls. The radiation emitted from the walls and the reflection of the flame radiation from the walls
interferes with the measurement of the flame radiation. High temperature or high reflection walls can

Keywords: : g = e 2 : T

Hlas e increase the error in the measurement of flame radiation. In this paper, various parameters affecting the
Radiative heat flux flame radiation have been investigated. These studies are based on the wall incident radiation and the
Wall incident radiation wall radiation heat flux. To calculate the flame radiation, a theoretical method is presented which is
SM1 Burner

compared with the CFD simulation results to confirm its correctness. To simulate the flame SM1 of the
University of Sydney, a steady flamelet combustion model has been used with the k-¢ modified
turbulence model. Due to the low optical thickness of the model, the DO radiation model is used to
simulate CFD). The CFD results are in good agreement with theoretical results, and the estimation of
flame emission are accurately acceptable. The results show that the flame radiation differs from the wall
radiation by more than 25%, when the wall radiation coefficient will be smaller than 0.8 or the wall
temperature will be more than 330K.

DO radiation model
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Fig. 1 Bumer schematic inside thc.m'nd tunnel (cross section)[12]
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