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Abstract

This project aims to enhance the dust treatment efficiency of the Water Membrane
Dust Collector system through internal structural modifications. These improvements include
reducing the tray hole diameter from ©9.5 mm to @8 mm, narrowing the hole pitch from
12.8 mm to 11 mm, and upgrading from standard nozzles to Fine Spray nozzles to maximize
the water droplet surface area. Flow Simulation analysis demonstrates that the tray
modifications result in better airflow distribution, reduced air bypass, and increased
opportunities for consistent air-water contact. Furthermore, the use of Fine Spray nozzles
increases the water surface area by 2-3 times, leading to an overall contact efficiency
improvement of approximately 189% without increasing water consumption. These findings
provide a practical design framework for industrial dust control under energy and sustainable
water resource constraints. The primary objectives are to optimize the system for higher
efficiency, evaluate the impact of tray and nozzle modifications on air-water distribution, and

provide actionable implementation guidelines for industrial plants.



