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01 Light Spectrum
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02 Ultraviolet classification
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Table 1.1

Band Wavelength, nm
UVA | 320-400
uvB 280-320

5 —‘mm' 5

Germicidal : M|

Erythemal : &2

Vacuum : &=

Actinic : 2}et 2+80| =
it

Photochemical : &3}&tHH2 9|




03 Ultraviolet Chronology

uv ALH?|
Wl Table 1.25 E=XSHM R
16724  Resolve sunlight into red to UV with Prism (Isaac Newton)
1877  First demonstration of bactericidal effects of sunlight
1906A  First demonstration of disinfection of drinking water
1921E  First demonstration of UV photoreactivity with TiO2
1927 Bactericidal action of UV first quantified scientifically
1928  Virucidal action of UV first quantified scientifically
19294  Fungicidal action of UV first quantified scientifically
19974  First UVC-LED

2003 CDC(the Centers for Disease Control) formally sanctions UVGI use in hospitals




04 Units and Terminology
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« UV dose, UV irradiation,
J/m2 ( J: Joule, O 4 X|EFL))
J = W x s(W: watt, M| £kQ|, S: =xX)

|28 M= J/m?
AAHIOME mJ/Cm2 SR 2 F2 AL
0 10HHE SFH mJ/Cm2 EHR]9] dose 0| =ICt

- Germicidal 2|0]
Destroy, kill, or inactivate microorganisms such as viruses, bacteria, and fungi.
HO| A= 2ot W HAH| 7} OF Ll kil 2CH= inactivate2| E$ 0| &Lt

. 4rR9| 37X| €Y
Air disinfection, Surface disinfection, Water disinfection

«  Pathogens (‘82 H))
Any microbes that cause infections in humans and animals, and these include viruses, bacteria, and
fungi.

+ Allergens(Z2{X| 2 g)
Microbes, biological products, and compounds that induce allergic reaction.
Not very susceptible to UV




05 UVGI Disinfection theory — DNA, RNA
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« RNA : Ribo Nucleic Acid
Ribo: 5EH=HC5 H10 O5)

Nucleic Acid: &AM ZES &0 /U=

- 1 12|} HZE|= Base

Adenine(A), Cytosine(C), Guanine(G), Uracil(U)

§_O R base
O (here: guanine)
(@]
O OH
O=I'1’—O 5
(lj_

5'+3'\
direction

phosphate O=P—QO
5

O OH

(Deoxy)Ribose

* DNA : Deoxyribo Nucleic Acid
Deoxyribo: 5EH=H(C5 H10 O5)
Nucleic Acid: S AHMIZESH 0] U= 4h

- 18H12|9} HEKL|= Base
Adenine(A), Cytosine(C), Guanine(G), Thymine(T)

5 — 3 HE




06 UVGI Disinfection theory — DNA structure
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07 UVGI Disinfection theory
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(1) =2 & 2|: Thymine(Uracil) dimers caused by UV absorption :
y
Cross-linking between Thymine and adjacent DNA or protein.
(2) TT dimer £t OL|2} ZE0| HLHH R RX|Tt CT, CC S CtYSt dimer HH . 7}55iCt

(3) Generation of UV photoproducts by photochemistry
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08 UVGI Disinfection theory
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09 UVGI Disinfection rate
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S: Survival fraction
e: Y| £(2.718...)

S e e'kD K: UV rate constant (M2} 0] [2tA HSFS gt
D: UV Dose(J/m2 or mJ/Cm?)
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HEX Ol Disinfection rate 12| =

Shoulder : YA %2 doseO| HR. M=0| &S HA L self repair mechanism %&

1Xt decay (k1) : population®| 99%0| 42 1%} decay HEE 2Lt

2K} decay (k2) : 1%0|3t population2 UVO| resistantStO] 2Xt decay HHEE MHECLH

Dose 0



10 UVGI Disinfection rate
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Bacteria < Virus < Bacteria spore < Fungi spore < Fungi
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11 UVGI Disinfection rate as kinds of virus, bacteria,
and fungi
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12 UVGI Safety
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UV effects on Eyes

- 4mJ/cm20| At _LEEAI 248+ (keratoconjunctivitis) 2 7tsd
- BHLiZk(cataract) & =N £

lens) 2HAM THs A (S 24

F83}(photo degradation of the eye
=
- Dose &0 M2tA 2

o Zah

Ir

|5 £= X0|7F ALt SrEdE 7t
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« UV effects on Skin

- MEHD} SAFSH 22 HEE (erythema) 44

= O
O 2 = 2}(skin aging) X HIA|AE &2 (immune system damage)
- O 2 (skin cancen&’d 7ts (53| UVBL| Z2)
3mJ/Cm? O] =& E|X| 24 2Ll F2
uv IHEof [EfE dEotd g
& 270nmE 20| Z[CHX

(&3 3mWa UVC-LEDE 1% SQ L. =1} st



13 UVGI safe usage
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. IOXe} =0 uvc &lo| = =E|X| %A AL} Fo| st}
> UVC 810| 7HEtE|0] ALRE|= NZ(BYHAHE A ZE FoJA MRS= HES Hr| ALE 2X.
S UVCHIS L =38l0] Al & AS HS EHH| TS| xt2

+ UvC 2 =0 2O|X| gF=Ct.
SkE E|D QEX Eo2E golE £ girh

> HEE HEAAM AMZ 235 fIoiA o2t LEDE &H At8St=0 0| mzhr 512 QUKo 8l SICY,.

- CHds| uve 92 dtHoz £ Ho|= =20|2t: RS & =+ gict
> UVC 82 MF R ZX), Atmojojet § S+ =ES FuE € &+ AL HHREE 22 S £} 51X ReCt
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