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Design of UV-ray Air Cleaner for Refrigerator
and Its Sterilizing Effect
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Abstract

UV-ray air cleaner consisted of 6 watt UV lamp and fan was developed to sanitize air of refrigerator.
Light intensity of the lamp showed 5 times of D value of Bacillus subtilis and air velocity around
the lamp in holding section was 0.7 m/s, giving 0.33s of the resident time. The performance of air
cleaner was tested with bacterial contaminator sprayed with suspension of Bacillus subtilis and hey
powder. The device effectively decreased 80% of the population of airborn spore after 100 min opera-

tion at room temperature.
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Fig. 1. Structure of UV-ray air cleaner
@D air inlet @ UV-lamp 3 air outlet @ fan
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Table 1. Velocities of air flow in UV-ray air cleaner

Compartment Velocity(m/s)
Entance (D* 1.86
Holding section(before UV lamp) 0.70
UV lamp section(lamp surface @%*) 255
Holding section(after UV lamp) 0.87
Exit &* 1.33

*Number in circle indicate the measuring location of lamp
in Fig. 1
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Fig. 2. Effect of UV-ray air cleaner on the bacterial
population in closed chamber
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Fig. 3. Survival curves of the airborn bacteria after UV
sanitization
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