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Abstract

This research study aimed to evaluate the efficiency of an automatic ultraviolet (UV) disinfection system for village tap water,
beginning with the system’s design and development and followed by real-world application testing in target communities. The
findings revealed that the automatic UV disinfection system effectively functioned and was appropriately designed for integration
into various village tap water systems across Thailand. The system includes twelve low-pressure mercury UV lamps with a total
power consumption of 658 watts. Lamps rated at 100, 75, and 18 watts produced UV doses of 9.314, 7.737, and 4.643 milliwatt-
seconds per square centimeter, respectively, resulting in a significant microbiological reduction of Escherichia coli and most
pathogens by 90% (1-log or D, ). At a water flow rate of 32 liters per second, the UV radiation achieved a 99% reduction (2-log or
D,,) in microbial contamination. Field implementation was conducted at a large surface water village supply system in Moo 2, Phon
Khrok Sub-district, Tha Tum District, Surin Province, where the system was installed at the main distribution pipe connected to the
elevated water tank. The results confirmed effective disinfection; however, pathogen contamination was still detected at the
endpoints due to pipeline recontamination. To address this, drinking water filtration systems developed by the Department of
Science Service were installed to ensure compliance with the potable water quality standards of the Department of Health. This
research is scalable for addressing village tap water quality nationwide and aligns with the 20-Year Master Plan for Water Resource
Management (2018-2037), which mandates that every village have access to clean water for consumption and household use that
meets quality standards.
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Table
Shows UV dosage for destroying micro-organisms (3)
Dosage of Ultraviolet radiation (UV dose) in mWsec / cm? needed to kil the selected micro-
organisms
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Micro-organisms
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