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Productes Trojan
Mitja Pressio

Medium Pressure Lamp UV Output
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CARACTERISTIQUES

Baixa Pressio B8P Mitja Pressio
Amalgama
Tipic Consum
(Wicm) 0.6 1.7 125
Eficiencia
segons 40% 30% 15%
Heraeus
Eficiencia
segons 38 % 28 % 18%
Philips
Tipica
Poténcia 0.23 0.5 18.8
(W/cm)
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FACTORS D’INFLUENCIA

Parametre

Transmitancia UV

Descripcio

Mesura d’absorcio de llum
uv

Impacte al Rendiment UV

Dosi Aportada: La Transmitancia
UV afecta a la dosi aportada
pel reactor UV

Solids Suspesos

Particules poden fer
ombres

Dosi Requerida: El tamany i
nombre de particules
determinen la dosi necessaria
per arribar a un cert nivell de
desinfeccio.

Ferro

Pot provocar embrutiment
a les baines de quars

Operacional: Redueix la quantitat
de Dosi aportada per les
lampares
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RESPOSTA TIPICA DE
DEMANDA DE DOSI UV
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PATOGENS

« Bacteries, virus i protozos a l'aigua
residual | potable representen un risc
potencial per a la salut publica

Bacteria Virus Protozo
(E.coli) (Hepatitis, Polio) (Giardia)
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INACTIVACIO

Pathogen Average UV Dose (mJ/cm?®) Required to Inactivate
1log 2log 3log 4log
Cryptosporidium parvum 3.0 4.9 6.4 7.9
Giardia lamblia cysts NA <5 <10 <10
Vibrio cholerae 0.8 1.4 2.2 2.9
Shigella dysenteriae 0.5 1.2 2.0 3.0
Escherichia coli O157:H7 1.5 2.8 4.1 5.6
Salmonella typhi 1.8-2.7 4.1-4.8 5.5-6.4 7.1-8.2
Shigella sonnei 3.2 4.9 6.5 8.2
Salmonella enteritidis 5 7 9 10
Legionella pneumophila 3.1 5 6.9 9.4
Hepatitis A virus 4.1-5.5 8.2-14 12-22 16-30
Pseudomonas aeruginosa 5.5 11 16.5 22
Saccharomyces cerevisiae (yeast) 7 14 21 28
Poliovirus Type 1 4-6 8.7-14 14-23 21-30
Coxsackie B5 virus 6.9 14 22 30
Rotavirus SA11 7.1-91 15-19 23-26 31-36

Data summarized from the US EPA Workshop on UV Disinfection of Drinking Water, April 28-29,

TROJAN UV 1999, Arlington, VA
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CALCUL DE DOSI UV

La dosi UV és el producte de:

Intensitat (quantitat de llum UV per unitat de superficie que reb un area) i
Temps d’exposicio (temps de contacte dins de la camara del reactor)

Dosi UV _ Intensitat T’emps e
d’Exposicio
Dosi UV s’expressa en: uWs/cm? (Microwats segons/cm?)

mWs/cm? (Miliwats segons/cm?)

mJicm?2  (Milijuls/cm?)
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DOSI| UV REBUDA A UN REACTOR

UV Dosi = UV Intensitat x Temps Exposicio
* Intensitat UV

— Clase de lampades UV i emisio

— Nombre de lampades

— Geometria de la lampada i reactor
— Absorcié UV del quars i aigua

 Temps d'exposicio
— Volum efectiu del reactor

— Cabal
— Hidraulica
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DOSI MITJA

Dosi demandada per la reduccio
de 1 log = 10mJ/cm2

E.g. 1
Dose Received by 99% of
- 100
ow
Dose Received by 1% of 0
Flow

“Average” Dose:

Inactivation:

o
e
......

TROJANUV



DOSI MITJA

e

Dosi demandada per la reduccio 10 Iog’7
de 1 log = 10mJ/cm2

E.g. 1
Dose Received by 99% of
100
Flow
Dose Received by 1% of 0
Flow
Average” Dose: 99
Inactivation:
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DOSI MITJA

T

Dosi demandada per la reduccio 10 Iog’7
de 1 log = 10mJ/cm2

E.g. 1
Dose Received by 99% of
100
Flow
Dose Received by 1% of 0
Flow
Average” Dose: 99
Inactivation: no better than 2 log
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DOSI MITJA

E.g. 1 E.g. 2

. 0
Dose Received by 99% of 100 200
Flow
Dose Received by 1% of

0 0

Flow

Average” Dose: 99

Inactivation: no better than 2 log
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DOSI MITJA

E.g. 1 E.g.2

. 0
Dose Received by 99% of 100 200
Flow
Dose Received by 1% of

0 0

Flow

Average” Dose: 99 198

Inactivation: no better than 2 log | no better than 2 log
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HISTOGRAMA DE DOSI

 Tots els reactors son no-ideals amb
mescla imperfecta

» Existeix un nombre infinit de trajectories
per cada reactor

« Cada trajectoria €s unica

—Cada microorganisme segueix una

trajectoria diferent y reb una dosi UV
diferent.
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Number of Particles

OPTIMIZACIO REACTOR
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REACTORS UV | EFICIENCIES
HIDRAULIQUES

Reactor convencional

Eficacia Hidraulica del
45%

UVLogic

Eficacia Hidraulica del
80%

------

Contow Velocil Jan 06, 2000
FLUENT 5.3 (3d, dp, segregated, rke)




ESPAIAT ENTRE LAMPARES

Seccidé d’'un Reactor

Lamina d’aigua Balanc

l Energia perduda a la paret

VS.

Ineficiencia del Reactor

TROJAN UV lampades & beina



EFICACIA DEL REACTOR

Gris 0-1

Verd 1-2
Blau 2-3
Rosa 3-4
Grog 4-5
Blanc >5

Mw/cm2

Camp lluminic creat amb
125 Wi 12,8 cm d’espai
amb 60% UVT
DOSI MITJA: 33 mJ/cm2

Camp lluminic creat amb
100 W1 7,6 cm d’espai
amb 60% UVT
DOSI MITJA: 30 mJ/cm2
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VALIDACIO :
EL METODE DEL BIOASSAIG

- Es I'inica mesura correcta de comportament ja
gue inclou:

- Potencia de lampades
- Eficicacia de reactancies
- Hidraulica
* Practica establerta al sector UV
— NWRI, DVGW, ONORM, USEPA

« Compara el rendiment entre un "Reactor Ideal”
(feix colimat) | un reactor real

- Es reproduible si es segueixen els protocols
establerts
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UV Raactor
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UV Disinfection
System Validation

10°

Challenge
Microbe

B

Collimated
Beam

Determine UV Dose

\7
Response of Challenge
Microbe
10 220 W 40 50 '
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Determine Reactor Dose Delivery




Bioassaig €s Simple!

Corva d’'una Bomba

— Cabal vs. Alcada a
una certa potencia

Corva de Bioassaig

— Cabal per lampada vs.
Dosi a una certa UVT

Delivered UV Dose
(Lower 75% Confidence Interval), mdjem®

TROJAN UV
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TIPICA CORVA VALIDADA DE
BIOASSAIG

Figure 1: UV3000Plus™ Bioassay Results
- UV Dose (mWs/cm?) vs. Flow (Lpm) /Lamp
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Bioassaig vs. Dosi Mitja: Poca
Correlacio, Més de un 100% d’Error

Average Dose (mJdicm %)

¥ o+
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y = 1.5281%- 58313
R = 06035
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CONCLUSIO DE DOSI MITJA

* Dosi Mitja = Intensitat Mitja x Temps Mig
d’'Exposicio

* La maxima Dosi possible pot ser aportada per
un reactor
— No existeix bona correlacio amb el comportament del

reactor

« El Bioassaig es I'unic metode viable per provar

el comportament del reactor

* Models numerics validats proporcionen
confianca en le comportament del reactor
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DISENY UV PER AIGUA
REGENERADA

* Es determina el tamany del reactor en
funcio de les necessitats del client

— Requeriments de Desinfeccio (Geomean,
percentile)

— Factors de Risc
 Eficiencia de la lampada
* Envelliment de la lampada
* Netegja
— Sempre es disenya amb Dosi > 12 mJ/cm?2
per evitar possible fotorectivacio

TROJANUV



PAS 1: Determinar la Dosi

TROJANUV



QUALITAT DE L'EFLUENT |
CRITERIS DE DESINFECCIO

Procés

Nivells desitjats de
Desinfeccio

Valors de Dosi

Primari

10,000 Coliforms
Fecals / 100 mL
Media Geometrica

12 — 20 mJ/cm?

Primari, Secundari

200 Coliforms Fecals /
100 mL Media
Geometrica

15 — 40 mJ/cm?

Reutilitzacio: Primari,
Secundari, Terciari
Filtraccio

50 Coliforms Totals /
100 mL 95%ile

40 — 60 mJd/cm?

« Dosis per sota de 12 mJ/cm? haurien de ser evitades per prevenir fotorectivacio

TROJANUV




BASE DE DADES DE TROJAN
PER AIGUA REGENERADA

« 500 plantes
* 18.000 corves de resposta de Dosi
* Dades recollides en 15 anys a tot el mon

« Cada mostra:
— Corva de feix col-limat
— Planta, Data, Procés

TROJANUV



PAS 2: Determinar el Cabal per
lampada

TROJANUV



* Bioassaig

VALIDACIO
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enGcineers

March 25, 2004
B83BA.00

Mr. Mike Shartt

Trojan Technologies, Inc.

3020 Gore Road

Londan, Ontario, Canada NSV 4T7

Daar Mr. Shortt

This letter will cerlity that Carcllo Engineers, P.C. has complated the analysis of lamp aging
data for the Trojan UV3000PIus low pressure high output amalgam lamp and it has
performed within acceptable tolerances identified in the “Lamp Age Factor Tesling” secti
of the AwwaRF/NWRAI 2003 Guidslines lor Drinking Water and Waler Reusa. Complete data
is presentad in our report filied *Lamp Age Factor for the Trajan UV3000PIus System -
Final April 2003." The data satisfies requirements for an end of lamp e factor of 0.62 at
9.000 hours,

Sinceraly,

CAROLLO ENGINEERS, P.C

Andrew T. Salveson, P.E.

ATS:ml

&

cCaroLLo

enGInesars

O

March 25, 2004
A.00

Mr. Mike Shertt

Trojan Technalogies, Inc

3020 Gore Road

London, Ontario, Canada NSV 4T7

Dear Mr. Shortt:

This latter will certity that Carolio Enginaers, P.C. has complated the analysis of sleeve
cleaning daia for the Trojan UV3000PIus sieeve cleaning system and it has performed
within acceptable tolerances identified in the “Cleaning Mechaniam Teating" section of the
AwwaRF/NWRI 2003 Guidelines for Drinking Water and Water Reuse. Complete data is
presented in our repert litled “UV3000PIus Interim Sleeve Cleaning Report - Final April
2003." The data safisfies requirements for a sleeve fouling factor of 0.95,

Sincersly.

CAROLLO ENGINEERS, P.C.

Andrew T. Salveson, P.E.

ATS:mI




Validacions de Bioassaig per

UV3000PLUS
Dillon | Dillon | Carollo | Carollo | NWRI
3” 4” 3” 4” 4”

UVT 65%, 65%, | 30%to | 55% to | 55% to

75% 75% 66% 7% 7%
Cabal / 01030 | 0to 30 10 to 1.4 to 1.4 to
Lamp / m3/h m3/h 15.4 28.7 28.7
Banc m3/h m3/h m3/h

TROJANUV




TIPICA CORVA VALIDADA DE
BIOASSAIG

Figure 1: UV3000Plus™ Bioassay Results
- UV Dose (mWs/cm?) vs. Flow (Lpm) /Lamp
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FACTORS DE SEGURETAT

* Dosi = Bioassaig * neteja * envelliment

Normativa Validacio
2003 NWRI Trojan
Factor neteja 0.8 0.95
Envelliment 0.5 0.98
Neteja * Envelliment 04 0.93
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ST

Contaminant

UV light - photons

UV Photolysis
Trojan Tachnologins
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Hydroxyl

radical

Hydroxyl radical
Ozone

Hydrogen peroxide
Chiorine

UV Oxidation

Trojan Technologins

TROJAN UV




GRACIES




