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Feasibility Study of UV Disinfection system of Small Wastewater
System for Water Reclamation
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Abstract

Deterministic and probabilistic approaches to the design of ultraviolet (UV) disinfection
system for water reclamation are reviewed and discussed.

The high inactivation of TC, FC and E. coli by UV disinfection was demonstrated and
the inactivations of TC, FC and E. coli were 97%, 98% and 99%, respectively. Within
the range of 0.3-4.5mWs/cm, the effect of UV does on the inactivation ratio was not
observed. However, in the highest wattage of UV lamp, 39W, the inactivation ratio of
TC, FC and E. coli was 100%, regardless of the UV does so the UV density was more
effective on inactivation ratio of TC, FC and E. coli rather than UV does. Under the
04 mWs/cm and 16W of UV lamp, the effect of dissolved organic matter and turbidity
on the inactivations of TC, FC and E. coli could not be observed in this study within
the range of 0-60mg/L and 0-40 NTU respectively.
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I. As 3 39

UV disinfection system2 77| JHT A dPFHe 8 Hese 37]4 biofiltere]
§45 o]&3t}. biofilter }7)-§F L 8 m’/dayo]nn FHF BODs, TSS, Turbidity, T-N, T-P, total
coliform, fecal coliform, escherichia coliv 10.94mg/L, 4.4mg/L, 3.54NTU, 5.05mg/L, 45.80mg/L,
15,000MPN/100mL, 11,857MPN/100mL, 7,77IMPN/100mLo]t}. UV disinfection systeme] $j@&
stainless steel2 uwEo]Zom, Y7Ho] 96mm, Ho] 860mmeojT YW E 73 YE YAH245mm,
2o} 860mme] Hggez TAEH Ut AHFY ol UVAZE wiX3te F2oF Hof 3, #
AFF 3ol 7t YBE AASIAY. 4FH E scaleo] Y7le RAE FAE s g
AHFNE A UV disinfection systeme Fig 1.o)A R A 2}
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Fig 1. UV disinfcetion system
1. Px=d - A2 &8 UV disinfection
UV disinfection system®] &A g} &3-& 2A4&7] Y&f Table 1.7 Zo] PFalt) XajLide o
3}A1A total coliform, fecal coliform, escherichia coli8] A5%& ZA3ETE UVAES AESL
#ate WS A2 zAt(dose) 2.2 miliwatt-second/cm’(mi/cm’ - sec)Z UERH, o] xpejA
7 (ultraviolet output(mi/cm))oll UV elZ=ule] #]FA17Hsec)S FE+c).
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Table 1. Ultraviolet dose of Ramp type Table 2. The effect of ramp and flow late

and Flow late on the UV disinfection.

3 Flow late Survival ratio(%)

Ramp Flow late(m’/day) (m / day) oW W 16W
10 20 30 40 10 m’/day 000 028 209
Total 20 m’/day 0.00 0.73 0.38
UV dose 456 228 151 114 coliform 30 m’/day 0.00 146 0.29
39w 40 m’/day 0.00 197 0.60
Retention time (38.0) (19.0) (126) (9.9 10 m’/day 000 040 1.35
Fecal 20 m*/day 0.00 0.89 0.32
NW UV dose 209 104 0691 052 coliforra 30 m’/day 0.00 048 0.81
Retention time (29.0) (14.5) (96) (7.3) 40 m’/day 000 052 068
10 m’/day 0.00 0.69 0.69
UV dose 119 059 040 029  Escherichia 20 m’/day 0.00 0.29 0.20
16W coli 30 m’/day 0.00 0.39 0.39
Retention time (20.8) (104) (7.0) (5.0) 40 m’/day 0.00 035 057
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grof tig 93 FFEEFIEAQ Fley B2 biofiterx 240 EF3t] UukAQ) 34
o) = ¥ 040NTUZ A8t GIOTSL(L6W)RZE AME3td #3 30m’/dayz ZA 3.

3. &4 AV1EAY 9% 9%

EEA FUIEDY FEFES dotErl HEA, biofilterFYHd+E GF/B(Whatman)Z HYEIG &
biofilter§-& 4ol E38le] ZA3HT. £24 F71E82L 2487 93 #2202 BODsE Al
%s} UurA<Q 3l M4 BODs ¥ 919 560 mg/L2 ZA3Yct GIOTSL(16W)W XS A}&31o]
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1. = - g3 UV disinfection.

UVHZ 39W, 21W, 16Wdl] #%F< 10 m’/day, 20 m*/day, 30 m*/day, 40 m*/day2 W7
A} total coliform, fecal coilform, escherichia coli®] AEA =& ZAEg o], Ax7} Table 29 A
gso] ot IIWHZANE FFHE HIAAAT 100%42 °l o] FojF o, 25We} 16W X 9] 3¢
A% fFFHste] meta ZF 97%0) 4 ul¢ AHFHQ LEo] o]FolNe Aoz el

PSEE THARAL E8 A4S 8 2439 95%{\]Q?-Zl— ol A total coliform#} fecal coliform,
fecal coliform3} escherichia coli, total coliform3} escherichia coli®] &¢&8& 0.252, 0.072, 0.085=
Hgd TR0 UVaRe ¢ H&EE Afole Holx ¥strh

OE ZuUe] A7AAE AW Snider et al (1991)& UVEALZE 60 mh/cm? - sec T o]AFQl
7AS-oll 2xpA R A5A total coliformo] 23/100mL 4FolQov, JH e 24 H U E4 A
oA UVZAFZO] 97 gi/cm® - sec®) 759 total coliformo) 22/100mL ©]3}o)Qlt}. Ron et.

al(1998)-2 SS 10mg/Lell A 100 W/cm® - sec o ) 4-loge] total coliformo| AAEHA, o)AY S

(2002)2 fecal coliformo] 30~35 mi/cm’ - secoll A} 3-dog7} AAS UL 2 AT AYA e &
za ATFARET A (dose)o] H& AHlNE A4Fast A Jebgo
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2. g§xo] o3 4F

HLE 040NTU7ZLA] WA AA HA@s2 A Table 33 o] Bxo 4§ JFS IA ¥
Ao g eyt gx9 #gldx 97%0l4e] AHIAY. UIEE THAAES T3 SAEY &
A3 BU%AZETF7E oA total coliformi} fecal coliform, fecal coliform¥} escherichia coli, total
coliform#} escherichia coli®] 2|88 0.891 0.635, 0.7952 AT EF 71 UVAE <3 A=
ztole HolA %ot

Table 3. The effect of Turbidity Table 4. The effect of dissolved organic
on the UV disinfection. atter on the UV disinfection.
— Survaval ratio(%)
TENEY o et hebes (g Joul T Feal T Echerci
coliform  coliform coli
0-10 0.42 0.93 111 0-5 0.16 020 0.16
10-20 2.08 1.08 1.22 5-10 0.07 043 0.59
20-30 0.36 072 0.54 10-20 0.03 0.04 0.11
3040 0.32 0.66 0.69 20-60 0.03 0.12 0.02

3. 84 #7184 93 9%

Table 48} Zo] &&A FI1EH 9% F&S dolrr] 93] BODsE 0-60mg/LE WA 7] H A
UVA S gt 4EES] H3E A8 27 &84 F71E2d 93 982 34 g+ Aoz Yy
B Wtk dSEE TEAE B3l BAEY sE d 5% 7% WelA total coliform3} fecal
coliform, fecal coliform® escherichia coli, total coliform3} escherichia coli®] <85 0.216, 0.767,
03232 3T S7UY UVAE 3 YEEF 3ol Holx] &gt
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1. 27 28F xel4eg Azd B UV disinfection systeme] B¢ 7]1& A7RT 3L XA
L2 Z AF5ERE BolE ALE UeaH, olffc 25w fFHogr 95H A4
Sl UVRAZIL xjste] 3l42e] A7l B3 4cm )32 )¢ Zolx LEo) AxFHo R o
FolHE ZoE FRHEY. EJ Ut FdFF LA vlista A28 AMEE biofiltere] A zl4
o SS7 AdiFH o g W ofE ¥ AALY 9P S Aoz AddEY.

2. UVHRSIaY 839 54%F UVAassd 938 Fux 43d 85, 884 {7820 93
e AL Aoz Ve gk, ¥ UV disinfection systemol e UVHA4] B3 B4
o] W3l F71HQ A glo] AT 5 UL Aoz AGHY 23 A F£F9] 5S4
UV disinfection system& 284 95%0] 39 A&S 4§ 4 UL Aozt Addo)

3. Total coliform, fecal coliform, escherichia coli®] A FF Y UVAESH g ol ge
ZAez veygt. ol UVAaKo pAE 450 Fo Aol I8 4+ Jdvtn gdd.
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