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in a kerosene fueled supersonic combustor equipped with a thin strut 
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Harbin Institute of Technology, 150001 Heilongjiang, People’s Republic of China 

Abstract: The flame establishment and propagation processes in a supersonic combustor fueled by 

liquid kerosene at Mach 6 condition were observed by high speed photography. In this paper, a thin 

strut acted as the flame holder equipped in the center of the combustor. In the experiment condition, the 

Mach number in the inlet of the combustor is 2.8, with the stagnation state Tt=1680K, Pt=1.87MPa. 

The combustion establishment process and the flame characteristics in the supersonic combustor were 

well captured and reproduced by the high-speed camera, with the camera parameter of 5000 frames per 

second. Experimental results show that initial flame appears around the plasma jet torch in the 

recirculation zone at the tailing edge of the strut, and grows to form a steady flame in the center of 

main inflow. The attribute of the flame is partially premixed flame in the experimental conditions, and 

the flame could be divided into three main parts in accordance with the flame characteristics. By the 

analysis of the high speed images, different flame propagation patterns in the flame establishment 

processes are found in different equivalence ratios, the mechanism of which is explained in this paper.  
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