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Abstract

Grain dust is prone to explosion during pipeline transportation, posing a serious threat to personnel and
production safety. Exploring its flame explosion characteristics is of great significance. This study uses 13.85
p m corn starch as the material, and combines experiments and simulations to analyze the effects of factors
such as single-sided obstacles and pipeline inclination on the flame propagation characteristics of corn starch
dust. Research has found that single-sided obstacles can cause irregular flame shapes, with flame propagation
speed increasing first and then slowing down. The trend of temperature peak changes is the same, and the
higher the blockage rate, the more significant the impact; Under the condition of curved pipeline obstacles,
flame propagation is dominant, and increasing the bending angle will make the flame shape more complex.
When bending at 90 °, the flame velocity and turbulent kinetic energy change significantly. The higher the
dust cloud concentration, the more intense the outlet disturbance. MFSV and AFSV first increase and then
decrease, and both show an upward trend with increasing bending angle. Unilateral obstacles and curved
obstacles can increase turbulent kinetic energy and have a significant impact on flame propagation. This
study provides theoretical and data support for preventing dust explosions, optimizing industrial design, and
developing safety standards. Enterprises can use this to optimize equipment, control dust concentration, and
strengthen ventilation to reduce accident risks.
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