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Abstract A system that regularly and eco-friendlily quarantines building spaces, where many people are
concentrated, is needed to respond to the aftermath of COVID-19 continuously. This study aims to
develop a system that combines existing lighting and UVC-LED with three or more safety devices (human
detection sensors, late-night driving, wired and wireless remote controls. etc.) to overcome the
inefficiency of chemical spray-type quarantine. The proposed system also always quarantines space with
one switch. This study tested the sterilization performance of bacteria attached at 1.5 m below the
maximum height prescribed by the test and certification agency by combining the UVC module with
general face-lighting. Subsequently, it was confirmed that five types of bacteria were 99.99% sterilized.
The design of sterilization lighting in the general office was also performed in this study. Specifically,
the floor at 2.6 m from the ceiling was simulated by coding the radiation intensity measurement method
in MATLAB with a dose similar to the one used in the experiment. UVC can be combined with general
lighting to prevent space, based on the study. In addition, smart quarantining of buildings can be
implemented to prevent the entire building with a single switch when controlled by the central control

room that uses lighting control.
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Fig. 1. Block Diagram of antivirus face light
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Fig. 3. Position of sterilization experiment
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Table 1. The 1’st antibacterial test in an office

Antibacterial Experimental

Strain type

Performance Condition
Coli
Staphylococcus aureus
. 1.5 m below
Pseudomonas aeruginosa 99.9%

8 hr radiation

Pneumonia

MRSA
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Table 2. The 2nd antibacterial test in an office

. Experimental
strain type 2hr 4hr 6hr Condition
Coli 93.7%| 99.9% | 99.9%
1.5 m
Staphylococcus aureus |91.5%| 98.6% | 99.9% below
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Fig. 4. Light Distribution curve of case 1.
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Fig. 5. Light Distribution curve of case 2.
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Table 3. The condition for sterilization light design.

condition Case 1 Case 2
Uuv-C 10mW(100mA) 20mW(100mA)
angle view 125° 160°
plféfﬁﬁ?@ 4.8(48ma) 12(60mA)
array 2parallel, 4series 2parallel, Gseries
total(mW) 38.4 144
height(m) 1.5 2.6
irradiation(hr) 6 4
Dose(mJ/cm?) 4.53 412
2.3.3 2Ed Ayt
AFFALS] g7t WAl A 02 w0} Gl MR
B 4ANE R At AlEECldS Adsigith
HxHO o AgE 2,700 mm, W AgE 2,400
mmP|=KFig. 6)
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Fig. 6. 4face light array in an office.
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Fig. 7. Simulation of UVC radiation flux by a
face light in office room
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Fig. 8. Simulation of UVC radiation area by
total face light in office room.
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