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Optical characteristics of the UV intensity distribution in a non-contact type

UV photoreactor
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Abstract

The concept of a non-contact type of UV disinfection system was introduced in this study, UV lamps and their quartz sleeves hang over
the water surface and there is no interface between the sleeve and water, Obviously, there is no fouling. Based on optical laws and other
UV distribution models, a detail mathematical model for a non-contact type UV disinfection system was developed in this study, Pathway
length of UV light in a non-contact type photoreactor is longer than that in a submerged type photoreactor because the light is more
refractive while passing through 3 interfaces of medium, But the pathway length passing through the water media is not significantly longer
than that in a submerged type photoreactor so, the absorption of UV light by water is not significantly different from the other system,
Due to the reflection effect, UV intensity is rapidly decreased as the horizontal distance from the light source is increased, The reflective
attenuation in a non-contact type photoreactor is higher than that in a submerged type photoreactor, These mean that the short
photoreactor is advantageous than the narrow-long photoreactor for the non-contact type photoreactor in an optical point of view,

Keywords : UV disinfection, non-contact UV lamp system, UV distribution model, UV intensity, fouling
FAHO] : XtelM AF, HIEEA A2M B, AAM 22X ZE, Aol A, m2d

1LME

k214 (UV, Ultraviolet light)S o]-8-8F At 2}
FA e skrEAiElel wol ARSEE] o= A9
o] Wl #nt ofyet AHEAFE | HR(Cryptos
-poridium)o]y} R|o}t]ol(Giardia)2} o] HIwZ ¢
4 %ol Aol 7a vl BBl 3t
Zo|7] wEolthLinden 5, 2001). 2008 7]&C
= Solje} segel speh Al e

Aesial oo HA o 1 857t FolA|aL 3l
CHEPER, 2009). SHH, Apefd AatolA] 37
b &2 olElee Fig. 13 o] Aex dzs &
= 927t B HESHe=E ) &

B F9dl Fr)E 32 f71Ee] st Apejas
TR AAR Ao ZARFO] sk 92
dgo] WA= HolthLin &, 1999). FHo]

g
U o] £9, ¥4 Sol weh sl s,

AC)

*corresponding author Tel:062-230-7079, E-mail:ksh7079@paran.com(S. H. Kim)

257 f——



Joumnal of Korean Society of Water and Wastewater
Vol 26, No2, pp.257-264, April, 2012

HIEA| Aol HISTOI Rl 2= 20| BN S

——] 258

ok, Apeld st AlAE AxIALelME ol & @

1%
e AE AT B3} Zeust WEsa
e 2EAoR ey BAE HAT 7t 9l

THUSEPA, 20006).

ot 7 Al gk tigter mHFSA
AP A Al2ElE eI Fig. 13 2ol
IS Alz=Elle A2 &e|ur)t 89 HESSHR|eE
ong FEHoR wgFo] WA Ad=th 2
ATole HIHEA Aol ZAF AlZ=EdM 2] =}
o Ax WHIlE 5T 5 s B3 54 7]
Z5 7 wdS FAdeklaL, AlEo)dE 5l
Z} JEIAke] BAE FAsk AAlSHSlTh AAR
RS2 Akeld 2AF AxE skl v e Bk

oy 2243t g st wexe] 7ss

p

dSshs ol b ARl S, Al
of AAY HAH3E 52, AQdAke] #ale] we
Phgxel WES EF £T2A A Y
2 Apusta 9 ole] AEEold Hake BEaE
A% wAQl Welet & ole otk %,
2009)
10 10
fouling materials

o | \/ o |
g 1 _ -----cleansleeve g 1
% fouled sleeve 2
> o1t - Z oLt
£ y £
% 0.01 *imer % 001

space

0.001 0.001
0 2 4 6 8 10 12 0 2 4 6 8§ 10 12
Distance from lamp axis (cm) Distance from lamp axis (cm)
@ )

Fig. 1. A concept of (a) fouling on a quartz sleeve in a

submerged UV lamp system and (b) non-contact
UV lamp system,
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Fig. 2. UV light pathway in a submerged type UV photoreactor
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Fig. 3. UV light pathway in a non-contact type UV photoreactor
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