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WEROHDBICEBDREZBROPBMMIIECho7c. SPVANOHEBERINIE M TH 2
b, KENSORBBMONIHEZTRT DI EEFTERN,
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Medium-pressure ultraviolet radiation technology used in drinking water treatment

KRR

FHIEE L. Trojan UVShift Model 4L12 UV sytmen 2 H L7z, 4. B THA
U7 4 A D 2.8kW OHFESRNRT > T E2FE . BH D RIX 12inch B TH % . Trojan
Tl WEMCAR<ED, NTROS[BULEOEIOEERY, HEBICOED 3 HLL L
DEIOEHEZREBETAELDOICLTVS, N, BELFAERFITFTHERTOEERE2EE
LTWa, 070BENREELT,. NSFTEDZBMAOBEARAOITLAZANTN
5, BWEILS T OBENEFWNT 22D10., ENARBHL V- LENBRBERYE Y —
EHLTWS,

SEE BT

AEEBIL. Sandiego @ Otay H/KBFND Aqua2000 Bt t > —TEML =, ERIC
IZ. Otay WloKERE., WM. B B L 7= Otay Bk O BOFEAKZMBEHR L /-, QK
ML, 695gpm TH D, BEHEBZBRIL 84%. T THNITHERED 81%TEMEL /=,

ey iR

RO 2 HEIIRESFGZRESIEI2-DICBEISE. TOE. 30 BF., XE 2K
X8k, 320 RiILA LOER BB 2R T 2EDBENTA -5 —EL TR, HE.
mimE, UV 29—, 7 OWEEE. 52 70, 0 7TOWHTRR. 5>
TOWEEH., BELELHEKEEZERTDZRLEZ, £/&. UV AT LOEEZEMT S
o, K. pH., 7KV E, 8. TOC. UV2s4 WOLE., WE. A, M. .
MR SR, 2R WERBMEZNE Uz BWE., pH., BREEFIIHEMBICTHE 270V,
T DM OIE B, Sandiego water quality and microbiology laboratory THIE L7z, & T
ORI X, Standard method & EPA O HEICHER L 7=, Fx. YeikFiko UVt~
B—DEEDBEHML ., BAREBEBOT > TOBENPHRBHRIIDOWTHEMLE, T, #
EYDORIELRZERL, TOB AR > T O N & 81%ICHRE L HBEE LTI,
MS2 UM I AER WL, FHAHIZ, MS2 & 4~5blog WML . Otay /KO KK O
2.5mg/L OEBHEBIIATEFERBR T MU ILAZRANT, RE L&, 27 1~2L &
KU, BABELEL T 20~ 145md/em? 4 U 7=,

MR

TANVADRBEITOEIEL, 695GPMUIMGD)THEIE L. TN DIRIL 400gpm Tift
fEL7z, 07 OMMNIE 81%ICHREL., T TOWEIT 24 MBI -2, AT LI
2 700 KR DA EEEE LU, A1 320 RIS B W T, BESEEZHICEHL., E¥EIC X -
TOLANENTWASZ ENERINZ, ARABPICBN TR, HBEFOBENIIAR ST,
BKETHEDL I TOA) TR ENWTH =0, BT =AU —TiZilEAN
REFTon. il o —ICROBEALE A, T%RMVERNBENS G SN,
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Beda2ET, XNEETU TR,

R O R ELEBRR
MS2 ™7 A JL A DE AP O P EE. 5X 104pfu/100mL~1.1X 105pfu/100mL T® D\
WUER K P D 4 1L 4X 102pfu/100mL~1X 102pfu/100mL LA F TH 0, FRERIL 2.1~ 3log
BETHL, BIZRABRHE2ZEENIIHEINTVS MS2 Y1 IV AZHWT,
Cryptosporidium % Giardia ® RMELRZFTM L 7. FAE—RIGEBRICE D MS2 71 )b
2% 2log FELT 2 BT LELEARERIT 42.8md/em? TH B, ARBETHE, 2.1~3log
DFRERNESNI=DT. 40.3~67.6md/cm2 DEHRBETH 5, AKEL, 27 HE L,
400gpm THE R LRI 72 B AT, 81%IC T ¥ T & HE Uiz, &40 320 KRE.
B R, BABELY -0, 2T OEREEE, I 7 OMTRE. 52T 0H
. 5> 7oMEEN, BETEREKEEZWHTELE, KET—FbEKZQLRE
Kot UT, ki, pH. 87V 0 UE, BE. TOC. UV2sd BotE, WEEFN L.
Ek, MEKESICHEmEEMNE. KBEBEORHRAUT TS K.

S . 95 Percent
Standard  Confidence

Feed :

Alkalinity mg/L as CaCOs 7 148 127- 168 149 N/A N/A
Total Hardness _ mg/L.as CaCOs 7 208 196-227 209 . NA N/A
Calcium Hardness mg/L as CaCOs 7 132 120- 146 131 N/A N/A
Iron Mg/L 7 50 50 - 85.1 55 N/A N/A

- Managanese Mg/l 7 3.91 0.91-9.28 4.74 N/A N/A
Nitrate mg/L 7 02 02-0573 0.3 N/A N/A
TOC . mg/L 17 . 431 2.96-5.11 4.11 0.81 3.69-4.53

" Color Pt-Co 6 4 2-5 4 N/A N/A
UVess 1/em 17 0.067 0.034-0.083 0.063 0.015 0.055 - 0.071
pH . std. Unit 38 84 73-8.9 8.4 0.39 8.3-85
Desktop Turbidity NTU 38 0.1 0.10-0.20 0.10 0.03 0.10-0.10
Temperature degC 38 21 20.3-24.7 22,1 1.4 21.6-22.6
Free Chlorine mg/L 38 0.2 0.04-14 03 0.3 0.2-04
Total Chlorine mg/L 38 2.2 1.5-3.0 2.2 03 21-23
Effluent

Alkalinity mg/L as CaCOs 7 153 122- 178 153 N/A N/A
Total Hardness mg/L as CaCO3 7 213 199-220 210 N/A N/A
Calcium Hardness mg/L as CaCOs3 7 130 123- 159 136 N/A N/A
Iron bg/L 7 50 50 - 131 68 N/A N/A
Managanese He/L 7 3.41 1.18 -9.07 4.64 N/A N/A
Nitrate mg/L 7 02 0.2 -0.669 03 N/A N/A
TOC mg/L 17 4.12 2.98-12 4.52 2.08 3.45-5.59
Color Pt-Co 6 3 1-5 3 N/A N/A
Ulass /em 17 0.064 0.037-0084 0.063 0.015 0.055 - 0.071
pH std. Unit 38 84 73-89 84 0.40 - 83-85
Desktop Turbidity NTU 38 0.10 0.10-0.20 0.10 0.03 0.10- 0,10
Temperature degC 38 22 20.4 -24.8 22.2 14 21.7-22.7
Free Chlorine mg/L 38 0.2 0.04-1.6 0.2 0.3 . 0.1-03
Total Chlorine mg/L 38 2.1 1.6-3.0 2.1 0.3 20-22

Note: All calculations with below detection limit values used the detection limit value in the calculation as a conservative estimate.

BHEROCAFF o ARR
400gpm THEHE L. 81% D H JJax

7=, ET.

LA, fHE N #I3 0.32kWh/1000gal TH >

ATV, LB E AW PREIEEE L e ho 72,
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Testing performance and monitering of UV systems for drinking water disinfection

HE

MBS DA AZE dlog RIEAT 21T, EET > 7 (253, Tom) T 400]/m* D EESMERE N
BLETHDMN, BIERYOMBENEL 570, 240~290nn O JR B £ IR T ORI KR I 0T
HENTWwa, 4log ORIERICIEE, BEBNORTOKIZHL T, HEIC 400]/cn’ LA E DK
AN ITD2HLENHD, MEHECHENSFRNICIOMEEPECTL2HEGNL D20, &
BERBOMENRLZBENH D, TDD. 4001/t T 4log OAREAL O MR 2 74l 3
BTV, SROVERTE N BRI OMBE 2 BV EMB R 2 HW DB END 5T T8 RIRH
B, BEAEIEELINEEARE T —ICkD, EARBZEETOILENDH D,
BRELEENABREZ TEHSRBRVWIDOTTHIHEND S,

RIBRIC & B WO RABIE  os-

Fig. | CKBEEKBES > TowERE & |\ i, oz

RUTOSB, EES> 7T, 254m TO § \ A [ 2

BLMA 30%BHOIKML, WETZT  § \*éEmf_ E

TR I0NCHHH, TRIVF—HIEE 504 £ | Y -5
0 S

PLEmn, IS0/IECIT & B &, BRIV ET, 200 300

Wavelength nm

BAMADEAT R F—Tlda <, &5 R vow Frassurh e
MOMFREL TS, 55 o

Rt USRI EICB T B A RBIZET 52 | m, -
3, 4001/n? T, AL ST S Nz 200 e oo 400
Mol=, OH SN REFEEAEERETT. 300 ~ Medium Pressure Hg-Arc
TIVBIZEBHBNBIFEALERZE T 35.:200“
Vo BIBEOMBA A SRBD, WETY 2k | ﬂL
A I AR L L T Ry ”o;o’ = D 4
. TRIEE A VE L B O T A S E Wavelength nm
TH B HIMRHA 240~ 2000 1B TR bias Sopiony o Sy e o e ot sbeorpten

emission of mercury arcs is only effective in this spectral range.

B Rz2FED0DIL, DNA &L <L RNA O 2

FIRFEN O 7Y O 2 Bt &2,

EEAEEEE B0 TH5 EEEL. FRERICX 2 WHERNICI VRTINS,
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Fig.2 Tld, BABBERBRERLROWMEZ IOy FL TS, KEAKZRE I SR
B3 100m)/nt T dlog OFRFEANDELNDOIK L., XEEEEL IS, FEALE
AELSNBWERERELNTNS, T0ORD, KBEEICHL TERICAFELT BRI
. 2801/ m OENBENLETH S, HEEOERIT, XBMUIMIC 10klux DHXZE 2 K
Mip CHEETS L DHBICRRTES,

FEBICBWT, HEESOEMIBRSIEERLEDON, Fig.d THdH, ZOTF—F &
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4001/m i T Y0 EDRIEL R TH 5,
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Fig. 2, UV inactivation of £. co/f ATCC 11229 with 254 nm radiation
— effect of photo-reactivation.
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not photo-reactivated
0 photo-reaciivated

Fig. 3. UV susceptibility of indicator germs, pathogens, facultative pathogens and viruses.
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SRR BRI 0 A & K D IR NN HE M 1T e
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EIEOBRNRBERZME T 5T,
WMEMEREE L=EmailBRh e
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Indicated is the minimum required radiant exposure of 400 J/m?,
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Fig. 4. Four mode! calculations to demonstrate the effect of inho-
mogeneous irradiation.

A @ 10% volume receive 200% UV

B 01100% volume receive 100% UV

C B 10% volume receive 10% UV

D O 10% volume receive 0% UV
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BRBEAEE STV, BT —

kD, RELAEREEZBATHNSC

LEMARTOILEND D, —

Longitudinal Saction Cross Saclion
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Fig. 5. Common types of UV systems with flow paraliel or perpen-
dicutar 10 the axes of the mercury lamps.
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Fig. 6. Simplified diagrams for irradiance and radiant exposure in
both types of UV systems.
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Fig. 9. Schematic of test stand according to DVGW W 294.
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UV Disinfection of water :the need for UV reactor validation
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THE EFFECT OF TRANSMISSION, SUSPENDED SOLIDS AND PHOTOREACTIVATION ON
MICROORGANISMS IN WASTEWATER TREATED WITH UV LIGHT
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Fig. 1. The effect of UV transmission on the number of fecal coliforms after the first (A)
and second (B) UV units with (A) and without photorepair ((32).
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Fig. 2 The effect of suspended solids on the number of fecal coliforms before (©) and after
the first (A) and second (B3) UV units with (o) and without photorepair (C3).
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TOC EHDEDHD UV K
Ultraviolet Light in TOC Reduction

James Dallan
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Ultraviolet Disinfection for Small Systems
Nadia Abboud
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Table 1. UV Doses mlf-seciom?® of 1 Log {20%) or 2 Log {495} of
microbial population

Klicroorganisms 1 Loy 2109 Refersnces®
BACTERIA

Baciltys anthracis 4.5 87

Bacihus sublils, spores 12 22

Bacillus sublilis 71 11
Campylobacter fefuni 1.9 e 5
Closiidium teloni 12 22 1
Corynebactarium diphtherias 4 8.5 1
Eschorichia ooli 3 6.8 :
Kiabsialta lorcigana 28 —_— )
Lagionelta pnaumophila 0.8 28 4
Sarcina futea 20 264
Mycobacterium tubarculosis G 10
Pseudomonas agmuginoesa 55 105 8
Salmonela snterltidis e 76

Salmonetla parstypi 3.2 e 3
Salmanslia lyphi 2.1 — ]
Salmonela typhimurium 3 6

Shigella vysentariae 2.2 4.2

Shigalla fexneri {paradysenteriag) 1.7 3.4

Shigela sonnel 3 - 5
Slaphyroccus aureus & 6.6
Streplococcus faacalis 4.4 — 5
Straptococcus. pyogenas 2.2 -

Vibrio cholerae (Voommal — 65 8
Yorsiia entorocolitica 1.1 — 5
VIRUS

M8-2 Coliphage 18.6 o 5
F-spacific bacteriophags 59 o y.
Hepatitis A 73 e 56
Influanza virus 3.6 5.5 2
Polio virus 877 — 58
Rotavirus 8.1 e 5,6
PROTQZOA

Glardia lamblia 1.4 8.1 .
Cryplasporidium parwm 2.5 217 —
ALBGAE

Blin Groon 300 500 1.3
Chiorella. wulgaris 12 22 1,2
YEAST

Saccharomyoes corevisiaa 7.3 13.2 1
Feferancas:
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g‘ﬁ%"ﬁ‘&'ﬂ {15843 Disilartion o Delnking Water by Ulraviatet Light 3. lnst, Water Enginsurs and Scisntists

A Antapod 825, (4009 Fuscaptibilityof Legivnaba preumophila to Uttraviclut Radiation. Applisd amd Envitmirmenial
Micralindogy 58, 347348,

5 Wikon, B.11502) Cnlirjm_)s FA8-2 a5 UY Waber Disinfaction Fificacy Test. Surronata for Bachurist and Viral
Pathogens. Preconted st YOOT Ganferany By SIVYA,
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i Techinol 2418, 758-773.
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UV 2 & B K RBMDH L ik
New Advances in UV Water Treatment
Ron Hallett
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S8, REROVATATZ /0P —, RO UV PATLAXEEOH DU AT EIRE
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1. ek A5 Likat
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Table 1. New gonerationlconventional UV comparison

Risk or problem Conventional UY

Minardls copt thy quadiz tibe | Low UV ttealioent, difticult
toaccess anclclean, ared
possible cuans breakage

Powar loss to UV systam o UV or alarms, walar
still o

DV spnsor danns Four possible problams,
cannol be identified

Partichs canse UV shadow Pathogens can survivein
shiadow, lowlreatment

Ho fow, larmps wvechoat Low UV outpul for several

minutes until oy establishod
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