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Flowing-Water Sterilization Equipment Using Environmentally Friendly Deep-UV LEDs
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The mainstream methods for water sterilization still require either treatment with chlorine or irradiation with ultraviolet (UV) light emitted by mercury
lamps. The environmental effects of chlorine itself and of mercury spilled from broken lamps have become a critical issue in recent years. In this context, atten-
tion is being increasingly focused on a deep-UV light-emitting diode (LED) as a mercury-free UV light source with high safety and increased design flexibility
due to its small size despite its low luminous efficiency, not only as a replacement for current mercury lamps but also for various applications in new markets.

Toshiba Lighting & Technology Corporation has developed flowing-water sterilization equipment using 280 nm deep-UV LEDs to satisfy the require-
ments of the food and medical fields for high levels of safety and security. Through the application of our proprietary flow path design method that
makes it possible to effectively irradiate flowing water with deep-UV light, this equipment has achieved an Escherichia coli sterilization ratio of more than

99.9% by means of one-path sterilization treatment at a water flow rate of 10 L/min.
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Flowing-water sterilization equipment
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Main specifications of flowing-water sterilization equipment
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Specifications of deep-UV LED element
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Spectral distribution of deep-UV LED element
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Optical simulation model of flowing-water sterilization equipment
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Results of simulations of average irradiance at each position in water
flow path
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Configuration of sterilization tests

"4 BEEBRER

Results of sterilization tests at various water flow rates
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Configuration of water pressure resistance tests
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