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Flow Field Analysis and Structural Optimization of the Powder Spraying
Booth Based on CFD

YANG Ruo-yu, FAN Xiao—-tao, YAN Wei, TANG Li—-ming, DONG Zi-yu
(China United Engineering Co., Ltd., Hangzhou 310000, China)

Abstract: Powder coatings are widely used in the painting industry due to their environmental benefits.
However, powder leakage from spraying booths remains a critical challenge, compromising both efficiency
and safety. In this study, a powder spraying booth was initially designed and modeled based on engineering
experience. Subsequently, the fan type was selected in compliance with national standards. Computational
fluid dynamics (CFD) simulations were employed to analyze the airflow characteristics within the booth and the
velocity differences across various openings. The impact of slotted exhaust vent widths on airflow distribution
was further investigated. Results revealed that narrower exhaust vents significantly improved airflow uniformity
inside the booth and across all openings. Finally, on—site measurements of opening velocities validated the
accuracy of the simulation model. This study provides practical insights for optimizing air duct structures and
anti—leakage designs in powder spraying booths, thereby enhancing operational safety and powder utilization
efficiency.
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