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1. UV-C 47

%%%%E&ﬁ'?X%%ﬂA%TEﬁZWM%%%% HT 262 A
AR P DO, 1 26 i PR s R 8 S AR T Y Y I R B R 0 o R 5%
4 Cultraviolet) 8 SOl 2“8 H 45 9% (beyond violet) ”, 3 dreultra™ i H 47 1 15,
FoneHit, LAAh (beyond) "HIEE . KBHAESHEHLH 10% 2K MES; tn]
DARI NI SR 7 A S A a5

UV-C 3l FRIE KA T 100-280 nm 2 I8 IFE5T . JEAKAKT 200 nm ) UV-C
BEPNET RIS, SIS A R AR . 4 200 nm A L
UV-C & 5 XTI/ e R G AT U TR IH R SR AKAR = .

2. UV-C HiE S4B s (COVID-19)

2.1 UV-C AR (HERTE UV-C R IR
UV-C AbHE 5302 — R AT BB AR - EH 1910 5 & B UV-C A % KA -
B R RE AR B 2R I RE, SEAREE T 2N,
uvc%%m%iﬁ TR T
T A RN B B A Dl i
UV-C 35 B K C¥ AL nm)
UV-C 7 & 5l &, B A7 AR N 1 UV-C Rg & i 567 - I/m? Bk md/lem?®),
& LU AN S BT g
o UV-C &M, BIAfMmARmAe UV-C ThE CE AL Wim? B8
uW/cm?)
o GRS R MERRI R CR AL )
fﬁ%ﬁ 4
UV-C YUREIE R IR FE B B3 2 1 i 3 1 Fs )
o FERMR TR CEF0 T F I 50
o FAFEEN BEREAR RS
o UV-C YT SHE A A
o BREEIR A
o RAGHR . BEEERN K E SR O
IR A B AE DGR 1 R R IR AN R R K AR B R B R0 CIE 155
[2]%F A% B AE Gt 7 B 5E , 2335 235 nm-313 nm 78l P 4 7% B 50 R R 56 5
WEIATIREARN . HAr AW S TR A CIE 155 B M8 B 7E 6.
SRIMIBEZE UV-C-LED FHESr FAT 285 BOEIR T A, XSGR RE 8 48 5 H
i T 235 nm 6,  [RIBE 2R 1 VR RS it A 06 B 3EA T A0 B (R F 9T o
Bl 1 g T E e s o .
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------ MS2 - Linden et al. 2001

— -~ Cryptospondium - Linden et al. 2001
-~ Adenovirus - Malley et al. 2004

3l : —@-+ Herpes Simplex - Linden et al. 2001
; = DNA - Rauth 1965
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Source: Adapted from Rauth (1965), Linden et al. (2001), and Malley et al. (2004)

Kl 1.2 P e A 2 VR OGS, B B 22T 23 0 2o R i A 8 ek 7
& (MS2). [T H (Cryptosporidium). AR5 & (Adenovirus). H.41JE 2 (Herpes
Simplex) UL DNA.
CKR¥F: Rauth (1965), Lindenetal (2001), Malley etal (2004))

2.2 UV-C yH st 5 ¥t 4 (COVID-19)

Ha T 2 (COVID-19) Ji L2 i1 4 i SARA-CoV-2 )3 B b IR I 7 51 A2 1
ORI EE (CoVs) HH VU AL ZTEXUE I FUE A 13T S 50 8E RNA iRk, R
A TR R et R AR BRI R & H, KA A R R . RS
SEOTIRAE G, 2 20% 510 B E S e R 5 G R . FoAh SR I 1 R B
f1FE 2002-2004 4F-45% % 1 AE L7 75 SARS-CoV 1 2012-2013 4E 48 & 1 4 W £
& 4F MERS-CoV i .

SARS-CoV-2 5 SARS-CoV 1RAHL, IR PAFEFX SARS-CoV IR 5 K4
BT UV-C X SARS-CoV-2 [ 7K 3 2 /7% o i 1k 2% 5 3l T 9 26 B2, 1 24 11 UV-C
FIET] 58 4 K% SARS-CoV-2 9% 7 o JLFD B Y AIF 75 N 53 AR ARG I AT A s 752
AR, BRI Bianco 25 AN IHF S HAIESE 1 UV-C 38 585 K i A% SARS-CoV-2
3B A R

2.3 UV-A FHAhyH 55 68

COVID-19 JAT I X fHERR B S2 M AT RE AL 4G 1 A0 B s . LB R, DA LA
FH T IS 1) e P 3 G0 3 55 B 0 el A A )l BE S B A i 5 | R R o AR N B
BN ] 75 SR A O, 1T CLSR FH B9 B8 07 A B AR 3T AN B R UV-C 1 5
A NN N AT RS20 UV-A JHT5[3, 4]3K 405 nm 1] WOGTETE[5, 6] maBib 2
HEE, WATLAZES A UL B JUME R 0. X Ll iRy 20, A AT
SRARG PRAUE B B8 RO VA0 24 FRARA R T 2407 i B0 BB T« 4 kT BA S R
ZUEH A SR AT . VE R B —FhR T A E e ERE T

bS5 AT TR ORI 0.5-1.8 mi/em? AR SR T 09 2 O UG ST LLIAF) 99.9%,
ARG (HIND . S (H5ND IREUR M AU 7 (H7N9). MERS-CoV. SARS-CoV HITF
% H Al B¢
2 Rapid and complete inactivation of SARS-CoV-2 by ultraviolet-C irradiation, Research Square
SRIGHARIESE, 22 mi/em? FIBFTAE 25 s PYIAE] 99.9999% 1 K% % o
* 3.7 mJ fem® ¥ UV-C FIE R LLAF] 99.9% 1 KiEH, 16.9m) fem” FIEIN T LL 52 4 2% KT A i 5«
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I 0504 28 E A B R A B
3. UV-C BEAENZEMRIE

UV-C %58 2774 100 nm 2] 280 nm I K7 il Y 1 Bk K 5l 58 6 1 UV-C 45
Bt NTHBIERE, XL UV-C ZEE AR UV-C 53 #8 s K BHYEH 1)
UV-C REE 1S L. Mmutkmm UV-C a5 e B0 9B NR . shipalistklr=
AT, H IS RHGE 2 12 4 b7 30 H it ] DLAZE R L g2

UV-C 74 1 /& F A 4E AN 7 T ——4m 5 F LA (Og)

o RSN, FEFER B ENS . BRSO E.
o PHKAKT 240 nm ) UV-C &= A faE, MmFEAMAH .,

2RI T UV-C GRS N 2K . EEAFHELIT JUAL:
FEmi4r, i h UV-C ELEEIRGS SR Sh)sius Bl
JCIRSE Gt PHAE B AR BT B
BB SRR N RS, PR IEAEA N O TR OGIR
PR E, DA e AT BAT I IF R G
THN SR BRI R B, B OREE 8 /N A ST B B0 2 AR I TR 75 & e KR 5
FEFE 2K
o MAPITEFWNS AR, FE. HE PR EAGIET
o EEIE. ZEEE. BET M 2R

55 H AP A I ANHLEE LR —FE, UV-C I EFOGTE 77 i BRSPS
AR IR LA B2 BN GLA RATHI -T2/ 18 UV-C [ I 7 B
UV-C % LR r#EN) .

4, UV-C RHEIEIR

HIRZ UV-C JERZEE IO, g TR KIGEIHLEERTE . UV-C
YR AEFERIT  BKIPAIT . S T4T. UV-C LED Fi1 UV-C #0688, T 00
1 UV-C YeiEt AT 74, FREM = A Rl T 1 e 4h.

4.1, RHERIT

RERST (LPM) BERCRE . K. BEARMAEDL A, ks iz HAE
THEEATUK B FIGUR o AR R AT IR e M SRR, 5 IL R 78 SR 2-5 Torr CEJ
250-700 Pa) MG/ A1 JLA mTorr (4 0.5-5 Pa) HIRZES. =&, Fran ™
A2 UV-C B BTG 2 R 28T e o (R EZRAT IRFIE YIS 60 5 7 P 2R 155 41
JLARREL . Horb Y@ TR AR E R AT B 254 nm RS R T iA %) 50% 0L F, Tt
it 300 W B RIHZAT 1) 254 nm 3252978 30%. R RAT 11 55 — 2k s LR i 26 7
185 nm, HAESHRCR KM 254 nm ) FLor 22— . 185 nm 4B ST DA T EE AR
B, BT RS, 74 A Kk LA AR UV-C R E R T
254 nm & &M A [E] AR ST P AR 2R 1K 185 nm EEAMT o AR R AT R AT AN E RS
JEER R 55 ) R] — i L B w2 e AT AR AL

4.2, HEERLT
R R T 7R AT R IR 6 A — N IE SRS B N 22 SR AR R T 2k,

6



B HAE et 2 e R F6 IR » s R SR KT H 7R 1 185 nm AT 254 nm FEHRIELR J 1P 4
BB, DR R P AR ) S T R 2R 2 () R SHESOR BRE, 51k 313 nm. 365
nm. 405 nm. 436 nm. 546 nm 1 578 nm Z55Rit £k K 5. HT7E 0.2-2 m HLA%[H]
B it 7 0.5-20 KW [ s DR % B, R b R KT 72 AR 1) 250-280 nm UV-C
R E A R A BN E AR . (B2, e R RS R AR B #GE, R
WAL FAMAH RS, 1R 28 & AT 2 4 R . Rl Hs Rk AT
FERERMMRSIKIERE ARG T

4.3, JkmT

ik T T R LB R (IPLD, 2 v i BE AU, LR I Tl
AT LUETE 50 KW, 7 A2 ey 93 B BBk o kT A S ) A i A i SR AR A B £ A1
iy, HOESAEIRER S, JFAE 275 nm ML HA RIS RS L, Dk RT
CLFH TR o IPL ARSI SR 3 A0 8 i 2507 T A U 245 81 1k
SE[7-10]. H AT IADY, BRI R AR K AL e AR AT S Al
ARSI AR TR P o JK PR kT 3% T VR 5 (R DIE o DR v 28 T 25 B e SRk
SRR o g IR AT — o, e REAE ) UM ICHA fr) REFR 1) 1 IPL IR

4.4, WESTTIT

A>T Bee P AL A5 i Y61 RN LS SR AN A . T3 222 nm KrCl #E 4y
THTIRIG TR B3, JRERE 2 AN 7 i 32 B KrCl #4747 77 AR TR 28 Ak
S 5 O DA R, K Tl A A0 N 5 B AN 2 500 3t i R L3l 4 1) Rz JER AR G 7 AR
P [11-14]. IXFRHAE D T4 G B 22 AT R s, T SEE M
KTV EE

e A, KR 222 nm dES T DU TA ARSRE TS, HE
HZH BT A AT 2 e B AT . R R AT 7T 45 R Bk F g
R KF Ot i T I 22 e MEHE B[ 15-17] . BB 205 TAEIEAE @, DIE 3 —
P VEAY 222 nm &S AR B AEEE R0

WA CAESE T KrCl #E2T-XT 1 222 nm 58 51 A] DA R ZE5 0 (1) 56 R 25
H 1l IE AR 50 1% K 48 AN S ) SARS-CoV-2 (K IEVEFH « 4> T4 I 1T B %
FE LA ]

45. UV-LED

YE M IEIR, UV-LED fE &M shFpdp B i3RI 7 BRI /), il
JUERIRFFEEE . BT 365 nm PL_Ef) UV-A LED $R3G T B RRBE, F=ime
ST B (AT UV-A SRR e A PR, RIS 7 4% B VH B R
IR UV-AITIO Y iEAL 5 1R [15-18], 1T AN B F] UV-A R T#[19-21]. &
2 4MNDUV) LED H45 %K 280-315 nm ) UV-B LED FljK:<280 nm 1] UV-C
LED, XF TH A KIiE SRR m[22-31], 1H2H T HA S FHE SR, Th®
NG AR T, RS R B AR 2D o SR TS T LSRR R ST ) R S 1 DA SRR S K
FR AT e 1 A 2H & 1 [32-40], DUV-LED 782 W H f a5 F B . Wb T
UV-LED MImZ8 bR (AOT) CRCAAH I 8 R AW A R EH e —[41-44].
— HE AR IAELAG 5, 7] AT DUV LED 5278 4% B N FH 7 T 3575 K g
3K .



5. UV-C =AM A

UV-A. UV-B Fl UV-C HI5m5 AT DL et # « diiE 7. &5 iRl 4%
ARG BEAh, UV-C 38SHIE ] DS KR EE. TR Fh 2R (3 A ) el 3
HXT R4 72 1 2 ¥ 7

UV-C P e F Tk @k, 97 ARMEZRIAEFHESERE. K
RHBMERIHEE. T #E UV-C B ZSRAIN IS, A Res R UG 4 122 4B
YA I N BRI, DUE IR R E AZES UV-C %% (LT 2R UV-C
MBS 7 B UV-C 4 PETER ).

5.1 FRIHH

B PP B 2 IR 25 S B B S P AR R 7 o 1 Sy Y e AN
WNAESR, &5 RIBGIFEUR .

AT P EE R UV-C RS E TR, AT AR
WD IR TS e B FLXE N ) 2 S AL T 5| S B G o T 2 ST BRI S
FAE P MV IR A A SE IR B

5.1.1 Jia3EE

i PN UV-C 25 8 47 2 S0 852 — P 5 20 ik, (H b Ui s B
P it LA Z37 BT 9 N D T 2 AR A . DRI AE R AN A FEERSE e, 28 K4
TGS E BN N R E, BAHEREHIX . ELIRsd,
TN L 2 A N B9 584 (PPED.

T uv-C LB

UV-C REE4R 5T
TR

B 2 SR IF I UV-C G ] P 42 1 X 2 Tl R

5.1.2 YA E

FFF I UV-C 07 85358 B AN BRI 23 (8] 2 R 4y, b 05 25 18] X 5
WIRMTHEAE, 187 AN RIS ARG F R RIS et
FEMMBA TR —r FETSSHRREE, HAr UV-C Gl 677 i sAm K-F
[



K
FEES
FEERAR HEAE
UV-C fgEFE it
INELR

— e Al
(0] | t-
B ifiy !
&)\ oy
K3 RH:EHBE EEFRHESEERNT HRER
5.1.3 H L E

PRI R E RSSO 5 e A B FE AR AME
Bto H AT RAFENE UV-C IR E A0S S EE RS2 (HVAC) &
0

Kl 4 4R HVAC R41 K UV-C iR S 1K

5.2 KA EE

KRS MR B L Y, FEAR FEBE S SR, Rl &Rk AR5
BEIR AL ) LA N R 5 2 B . K UV-C 585 R T/KIKIE T, AN
BLRINEAN A 20 5, RIS =G FE 1R =Y, AR CEk.
Ah UV-C JHERE B G . 4 o R, (SR AN, R H B .

UV-C /KIRTH 3 R G0l &R B F2EE, RAMT/MER BRI IE ST UV-C 1)
FAREEWREREIR M (PFTE) B, BT 5/KEEEmM.

HL TR Ry KA B3 S B4

o IRHIK CEFEAKHL TOKHL. MHHENL)

Tk K
Tkt
23t R K R TE
JRIK



KT 2™ 2 UV-C R GEHE BEVERE o 5 WA R2 M DY s A AR Bk 35 2 AL
BRI INEL R . KPS FA PR LA 2 UV-C, A
RO BEROR o

UV-C /KA B 2 ZE RN T Tk A LR SR A B 4

5.3 RIHHE

SN AR, UV-C RETEE AT LRI TF kst f=
HE,
UV-C R HJHE A& & H iR BT UV-C . HRSRm )
MR A Ae RIS B (Rl Bem R, DU rp PR AR A A RN 25 B K

SERRR T, AR SRR AR RS R R, . &R
AR TEMEE) H I I o R ) B HEOR R o sl T 1

T REL R 25 TR AT DA SR FH AR R AR R e UV-C SR HEAT AL TR, RE 83815 5 4 (107
BRI B 10 LT DL B AR IR AN AL S 254, IR AE R 7 B 2%
e AT RAERAENE, RAEIEE R .

FEHVH R B T VAN S6 4T o 358 P M A R s Ak th mT T 5% R B 1)
FKETHEE, FARRIHA 2B E, aLpy 1k UV-C 25 .

6. M4

B (COVID-19) MR LK, AR HEE AKIEHEEMRE
TH Ay H ORI SARS-CoV-2 Ji 8 (AL Rk o T EH X200 B K 17 55 1 & AT LA
FH SR K 995 B A H A R A4

UV-C 7= i et R STEH T SR W BT & o6, RISk nT AR b
AEVFNIR TR AR AR R R A - 38 24 UV-C 58 18 R 78 2 o e o 1)
Refs 72 A5 R A TR A S TR SR A KT T8 B AU AE A o S0 A P 7 FH 155 00 28 0 233k
ITHRERE M, DUATR SR UV-C P2 A k. e4h, UV-C 7= ] DL HAth
HEBFBBIW UV-A. UV-B. 1222 E 8GR, DuARI T & 8K

i UV-C 7= il i 0h 20 v 5 B8 A0 22 4 1 . GLA B R AT T (UV-C 248 )
XA RAFE G UV-C 7= S i) e i) B, %0 N 22 4 R R dE I 2 18 B 7 5 1),
HHES) T UV-C 77 S AE S BRVE N 1 24 fd .

B¥5% B F1%5 7565 AL X ELS2AT 1) UV-C W& B BRRIE SR VR0 . 1%
PRHIANER, HEMETAERAZAEE 2 S MHE R . GLA il
e LBt —2B AT B b E KB X A AR R E -

YT UV-C ARG, 8% BN 2 Bk A F kSR 2 301 Uv-C
PR, FFRAT AR . IR SR TR AR, GLA N
EVGH P E AT

TR R A, WU A RR AT IE @ ey B SARS-CoV-2 i 2 17~ i JEH
FEA. EE DAEREYA S REATE, 25104 Nl AR 3RS B 7 REAE 0 25
BYRYT TERMT EiRE AL

FAME D ESERETE P, B TEEE S (COVID-19) H8 K BCA ARTHHE &
P PEAAYIFE R, BN E SR BYEE UV-C PR A& .. KL re
i P REAR SR AL A 05 1) 22 A [ 9P 15 it R ik O S8 /b BB e i, AT AZAE A T AS M 11
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O, FKIEAEPICH R ET S T RE M LAER UV-C F= i, #5877 Rii%
PO B 2 A bRl . VAR T R RN T4 e

BTS2, B REUE U2 &/, UV-C 7= i n] BL2e 4 KB e
VIR B » WA SR 5 TR, W1 70 45 R W UV-C 38 1] LK 2Rk SARS-CoV-2
T

GLA [ H 4 R4 e 15 Bdb AT S, I m 76 A BRI B 2 ol 1)< ]
T AT R R 8. 2 WL www.globallightingassociation.org
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BRI

FRitE

AS/NZS 3100

AS/NZS 60335

AS/NZS 2500

BRI

Therapeutic Goods Administration

State and Territory electrical safety regulators

B

Pt

ABNT NBR 60335 Seguranc de aparelhos eletrodomésticos e similares

ABNT NBR 16248 ProteG ocular pessoal — Filtros para radiagd ultravioleta — Requisitos
de transmit&ncia e recomendag®s de uso

ABNT NBR 16695 Vestuaio — fator de ProteG ultravioleta — Requisitos e mé&odos de
ensaio

IEC and CIE standards apply when ABNT standards are not available.

BRI

Products related to people’s health must follow National Health Surveillance Agency rules.

HE

V733

GBI/T 32092-2015 #AMEH B H AR ARG
GB/T 19258-2012 “kAMR AT

P

H X DAERRER A
¢!

FifE

EN 62471:2008 Photobiological safety of lamps and lamp systems

EN 60598-1:2015/A1:2018 Luminaires - Part 1: General requirements and tests (EN 60598
series may be used as the basis for risk assessment considering mechanical, electrical and
thermal safety)

EN 14255-1:2005 Measurement and assessment of personal exposures to incoherent optical
radiation - Part 1: Ultraviolet radiation emitted by artificial sources in the workplace

EN 14255-4:2006 - Measurement and assessment of personal exposures to incoherent optical
radiation - Part 4: Terminology and quantities used in UV-, visible and IR-exposure
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measurements

ISO 12609-2 - Eyewear for protection against intense light sources used on humans and
animals for cosmetic and medical applications - Part 2: Guidance for use

ISO 15858:2016 UV-C Devices — Safety information — Permissible human exposure

A

DIRECTIVE 2006/25/EC
(https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0025&from=EN)

NV
FRitE
IS 16108 Photobiological Safety of Lamp and Lamp Systems

B4

FRitE

JIS C 7605: 2011 Germicidal lamps

JIS C 9335-2-27: 2020 Household and similar electrical appliance -Safety

Part 2-27: Particular requirements for appliances for skin exposure to optical radiation
(equivalent to IEC60335-2-27)

JIS Z 8811: 1968 Measuring Methods of Ultra-Violet Rays for Sterilisation

JIS Z 8812: 1987 Measuring Methods of Eye-hazardous Ultraviolet Radiation
BRI

The National Institute for Environmental Studies conducts research into the health effects of
ultraviolet rays.

Some manufacturers of UV-C products observe CDC (Centers for Disease Control and
Prevention) and WHO guidelines. 19

BrE=

PRt

AS/NZS 3100

AS/NZS 60335

AS/NZS 2500

B

UV-C device safety - Ministry of Business Innovation and Employment - Worksafe NZ
UV-C radiation use for non-medical purposes - No regulator or regulation

HEEE

FritE

CNS 15592 C4529: Photobiological safety of lamps and lamp systems (equivalent to
IEC62471)

CNS 2657 C4063: Low-Voltage Mercury Discharge Tube (for Germ Killing)

B

No regulatory agency for UV germicide irradiation. Some safety guidelines for germicidal
lamps for medical use are the responsibility of Taiwan Center for Disease Control.
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0025&from=EN

B

PRt

BS EN 60598EN 62471:2008 Photobiological safety of lamps and lamp systems

EN 60598-1:2015/A1:2018 Luminaires - Part 1: General requirements and tests

EN 14255-1:2005 Measurement and assessment of personal exposures to incoherent optical
radiation - Part 1: Ultraviolet radiation emitted by artificial sources in the workplace

EN 14255-4:2006 - Measurement and assessment of personal exposures to incoherent optical
radiation - Part 4: Terminology and quantities used in UV-, visible and IR-exposure
measurements

ISO 12609-2 - Eyewear for protection against intense light sources used on humans and
animals for

cosmetic and medical applications - Part 2: Guidance for use

BRI

Department for Business, Energy and Industrial Strategy

Office for Product Safety and Standards 20

x£H

Pt

IEC 62471:2006 (https://webstore.iec.ch/publication/7076)

ICNIRP (https://www.icnirp.org/cms/upload/publications/ICNIRPUV2004.pdf)

ACGIH
(https://www.acgih.org/forms/store/ProductFormPublic/ultraviolet-radiation-tlv-r-physical-ag
ents-7th-edition-documentation)

IES RP-27

21 CFR 1002.20 - Reporting of Accidental Radiation Occurrences
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=1002.20

21 Part 1003 Notification of Defects or Failure to Comply
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=1003
21 Part 1004 Repurchase, Repairs, or Replacement of Electronic Products
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=1004
BRI

Food and Drug Administration

Environmental Protection Agency
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