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THE GRAVITY EFFECTS ON WEAK TURBULENT NON-PREMIXED FLAME

Abstract

It has been widely observed that a laminar non-premixed (diffusion) flame could be significantly
different in microgravity as compared with its normal gravity counterpart. Recent studies demonstrated
the gravity effects on laminar-to-turbulent transitional gas jet flames. In this work, the results are extended
to weak turbulent flames, and the non-premixed flame in a blockage-boosted methane jet is experimentally
investigated. Using particle image velocimetry, the jet flow field and flame flow field are determined in
normal gravity. A correlation between the near-nozzle flow characteristics and the blockage ratio and jet
velocity is established. Microgravity experiments were performed by utilizing the 3.6-secend drop tower
of the Institute of Mechanics, Chinese Academy of Sciences. Flame structure and radiation are measured
for various jet parameters that result in different turbulence levels at the jet exit. The data are compared
with those from normal gravity tests, indicating significant differences for the test conditions. The role of
buoyancy in flame structure modification is analyzed in terms of its hydrodynamic influence on turbulent
fluctuation. The observed changes in flame radiation behavior are closely related to the variation of
reaction zone distribution.
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