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Abstract: Recently, as interest in personal hygiene has increased due to the community spread of COVID-19 and variant viruses,

fixed and potable UV germicidal equipment to sterilize indoor spaces and hand-held UV germicidal equipment to sterilize

household items such as masks and mobile phones are continuously being developed and sold. However, the development and

sales of the product are difficult because appropriate testing methods have not yet been established. In this situation, if an

uncertified product is distributed in the market, it can cause serious harm to consumers. In this study, we investigate the

photobiological risks and safety devices against UV exposure of UV germicidal equipment distributed domestically, and propose

appropriate test methods for portable UV germicidal equipment based on the research results.

Keywords: UV, Space germicidal equipment, Safety standards for electrical appliances

1LM2
1.1 e17e] by
52 22-19 2 W5 utol2] A0 x|elate] sHto®
7HQ191A80f) Tt THAlo] F7atol mhet UV F9g Abgat
£ E7hg Agets A 7)719 ota 3, FrjAs 5 A
229 A%517] 913t FURE AL 7]7] So] Al A Eo]
R4A0 2 A 9 wofe]w ok (1]

& Chung-Hyeok Kim; hyeokkim@kw.ac.kr
Copyright ©2024 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

L
el

2502 Aot UV B B4} x|} o
o ulstof £oll BolA] 7] W] AP =t A
20} B YA PA(ARC)E 100~400 nm a2 A}
(UV-A/B/C)2 A 2 2(group 12 L7
]

r

o rx o

.
)

c
ol
al .

AL ZESP] 70) shtel IEC TC34 CSA (FA151719)
23] xHEIo| A AEO| 5t Ao et HES
A48 0.2 1=0] Fo|u} ofAl BES} SrREIA] e A4
golct.

A

&

=,

Py

>~

]

un

rlo

H

=

=2

X

=,

>

g

= r_E_L

5
rlu e
S
op 2 & % N
L ¥ o 4o
o St

> Mo rok

ghgrl—‘:

o 2 2
N
N
o o ro mo x

olc}. olel gt Aol A A5 L Sat|

=

el



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 1, pp. 94-100, January 2024: Cheong et al. 95
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Portable UV space
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Fig. 1. Examples of UV germicidal equipment.
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Table 1. Safety guidelines for UV hazards.
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Risk Risk group 1 Risk group 2 Risk group 3
Caution - This product emits Caution - This product emits Caution - This product emits
ultraviolet (UV) radiation. ultraviolet (UV) radiation. ultraviolet (UV) radiation.
UV hazard Exposure may cause eye or Direct exposure may cause

Minimize eye or skin exposure.

Avoid direct exposure

skin irritation.

physical harm.
Avoid eye or skin exposure.

Follow the installation instructions and user manual.
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Risk Group0(RG0)

Risk Group >0

Fig. 2. Example of exempt perimeter.
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Fig. 3. Classification of UV germicidal equipment for measuring
photobiological safety.

GUD GUD

”””” N\

Two-dimensional test plane parallel to the floor

2.1m from the floor

*GUD : General use distance

WWWWWWWW&

Fig. 4. Photobiological safety test measurement distance of UV
germicidal equipment.
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Table 2. Limits of emission of hazardous groups to actinic ultraviolet and near ultraviolet.

Wave lencth Emission limit
Risk ave feng Symbol Units
range (nm) RGO RG1 RG2
Actinic UV 200~400 Es 0.001 0.003 0.03 W-m?
Near UV 315~400 Euva 10 33 100 W-m?
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Table 3. Investigation result of delayed-on timer.

No. Product type Risk group Delayed-on timer

#1 RG3 X

#2 RG3 X

#3 Handheld RG3 X

#4 RG3 X

#5 RG3 X

#6 RG3 Delay on after 15 seconds

#7 RG3 Delay on after 10 seconds

#8 Portable RG3 Delay on after 10 seconds

#9 RG3 Delay on after 30 seconds

#10 RG3 X
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Table 4. Investigation result of UV radiation warning function and operation time control function.

No. Product type UV radiation warning function Operation time control function

#1 X 3 minutes

#2 X 5 minutes

#3 Handheld sound alarm 5 minutes / 2 hours / continuous
#4 X X

#5 X 5 minutes

#6 light on 15 minutes / 30 minutes

#71 light on 30 minutes / 60 minutes / 120 minutes
#8 Portable light on 15 minutes / 30 minutes /60 minutes
#9 light on 30 minutes / 40 minutes / 60 minutes / 90 minutes
#10 light on 120 minutes
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Table 5. Ozone production measurement test of UV germicidal equipment.

No. Product type Rating Sl;iugr}:e Z)Zpor:lj Irradiance spectrum

#1 DC5V UV-C LED 0.001 ,
~ Handheld

#3 DCI12V UV-C lamp 0.0006

#10 220 V~, 60 Hz UV-C LED 0.001
——  Portable

#12 DC5V UV-C lamp 0.0006 =
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