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Abstract

Rapid urbanization and increasing water scarcity have created an urgent need for sustainable water management
solutions. This study presents the design and prototype development of an automated grey water management system
capable of treating and reusing wastewater from household washing machines for non-potable applications such as
irrigation. The system integrates Membrane Bioreactors (MBR), Electrocoagulation, and Advanced Oxidation
Processes (AOPs), managed by an Arduino Uno—based control unit. Water quality parameters including turbidity, pH,
and residual contaminants were monitored to evaluate treatment efficiency. Experimental results demonstrated a
reduction of turbidity by over 85% and compliance with standard irrigation water quality guidelines. The automated
system also optimizes treatment cycles based on sensor feedback, reducing energy consumption by 12% compared to
continuous operation. The proposed solution offers a cost-effective, compact, and eco-friendly approach to urban grey
water reuse, contributing to water conservation goals and supporting smart city initiatives.
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they seek to contribute toward building smarter and more sustainable systems that support India’s growing emphasis
on water conservation and environmental responsibility.
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