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In this study, astral-type bluff bodies were placed on a burner to control flow fields, enhance the combustion efficiency of 
the burner and achieve energy conservation. In the experiment, the astral-type bluff bodies were placed on a burner when 

fluids passed the bluff bodies. The axial kinetic energy of the flow field was transformed into radial kinetic energy. The radial 
motion created a vortex flow structure that increased heat release and improved combustion efficiency. Furthermore, the 
astral-type mechanism was utilized to improve the mixing between fuel and air, and then reduce the formation of hydrocarbon. 
The experimental methods such as thermocouples and photography techniques were used to obtain the characteristic flame 
patterns, flame heights, temperature distribution, heat release rate, and the concentration of combusted exhaust gases. In this 
study, four bluff bodies (disk-shaped, concentric, three astral- type, and six astral-type) were utilized. The flame fields were 
divided into the following modes: jet flame, flickering flame, swirling flame, and lifted flame. The six- astral-type bluff body 
increased heat release by 44%, 35% increase by the concentric bluff body and 12.4% increase by the three astral-type bluff body. 
A gas analyzer was used to measure the concentration of exhaust gases (O2, CO2, C3H8, CO and NO) in the burner region. In 
comparison to that of a concentric bluff body, a 23% lower carbon monoxide (CO) concentration was generated when a six 
astral-type bluff body was used, whereas 40% CO was generated for a three astral-type bluff body.
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