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WEDECO K Series UV Reactors

For large flow drinking water applications

Engineered for life



Clean and healthy drinking I

water with ultraviolet
disinfection

Certified UV systems

In 1993, a research project promoted by the Federal Republic of Germany demonstrated
the effectiveness of UV disinfection with low pressure UV lamps. Following this, a certified
method and quality standard has been developed, as described in the German DVGW
guideline W 294 and the Austrian ONORM M5873-1, which specify the minimum
requirements for a UV disinfection system. In a costly test procedure, UV disinfection
systems must achieve a biodosimetrically verified UV dose of at least 400 J/m? (at 254 nm)
to obtain the DVGW, OVGW and SVGW (Switzerland) certificates. According to the latest
scientific knowledge, the number of hygiene-relevant bacteria in water is reduced by a
factor of 106 by this UV dosage and the number of hygiene-relevant viruses and parasites
is reduced by a factor of 104 (Source: ONORM M5873-1). These certificates were also
recognized in Norway, Canada and the USA. WEDECQO's product series can handle water
flow rates ranging from 1 m?/h to several thousand m?h with certified systems.

WEDECO products offer the most technically advanced and economically effective solution,
with the competence gained in 50 years of experience in drinking water disinfection with
more than 50,000 installed large drinking water systems.

Worldwide distribution of WEDECO Systems




WEDECO UV Potable Water Disinfection System
Wahnbachtalsperre, Germany
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UV is energy-rich light with a wavelength of 100 — 400 nm. The UV-C range from 200 — 280 nm embraces the most effective wavelengths for disinfection (e. g. 254 nm).

No chance for harmful microorganisms

Reliable disinfection at 254 nm E E

UV is now used worldwide to disinfect potable water.

Countless water utilities and big cities already rely on UV to 1 ] % ]
disinfect their drinking water. Pathogenic bacteria, viruses and 2 < el B
parasites such as Cryptosporidium and Giardia, are effectively
inactivated by UV light. Disinfection with UV does not lead to
the increased resistance associated with the use of antibiotics
and, increasingly, chlorination. UV disinfection is being used
successfully for groundwater, spring water, well water and
surface water.
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Inactivation of parasites 1 ]

As extensive tests in Germany and the USA have proven, UV

disinfection is I’\QW the most e]_tfe_Ctlve method of _ma_ctlvatl ng UV light inactivates microorganisms by changing the genetic information in their DNA
dangerous parasites (Cryptosporidium, Giardia) in drinking water. and RNA and thus preventing essential biochemical processes from taking place.

COMPARISON OF THE UV AND CHLORINE DISINFECTION METHODS

Type Pathogenic Total micro- Viruses Cryptosporidium Possible harmful
bacteria organisms count Giardia by-products

UV disinfection

with low pressure ++ + + ++ None

Chlorination + + + - THM,

AOX, chlorite

++ = very effective + = effective - = scarcely effective



No harmtul by-products

UV radiation is a part of natural sunlight

Health authorities now recommend the use of technologies ADVANTAGES

such as UV disinfection, which generate no harmful by-products. UV disinfection is guaranteed with WEDECO Spektrotherm® Lamps
UV disinfection with low pressure Spektrotherm® UV Lamps
(primary emission at 254 nm) impairs neither the taste nor
the odor of potable water. It retains its natural quality. No

* Reliable inactivation of bacteria, viruses and parasites
(e.g. Cryptosporidium and Giardia)

harmful by-products are formed, such as those associated ¢ No harmful by-products

with chlorination (THM) and medium pressure lamps (e.g. +  No danger from chemicals

nitrite formation, the generation of assimilable organic carbon . : .
[AOC] and the formation of genotoxic substances). Nor does *  No accumulation of dangerous microorganisms
UV disinfection with Spektrotherm® Lamps increase the *  Cost effective

probability of recontamination. e Simple installation and operation

LOG INACTIVATION

Target Pathogens 0.5 1 1.5 2 25 3 3.5 4
Cryptoaporidium 1.6 2.5 3.9 5.8 8.5 12 15 22
Giardia 1.5 2.1 3 5.2 7.7 11 15 22
Virus 39 58 79 100 121 143 163 186

UV Dose Requirements (mJ/cm?)according to UVDGM 2006



Emission spectra
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The monochromatic Spektrotherm® Lamp emits at a wavelength of Medium pressure lamps emit a wide-band spectrum, most of which
254 nm, which is in the maximum of the effective disinfection range is outside the part of the spectrum that is relevant for disinfection.
of the spectrum. In addition, the formation of by-products cannot be excluded.

Market leaders in efficiency
and reliability

In use for 15 years, during which it has been continuously improved, WEDECQ's
Spektrotherm® Low Pressure UV Lamp is the benchmark for UV output and cost-efficiency.
The special doping of the Spektrotherm® Lamps (amalgam) and its specially developed
electronic ballasts are responsible for the excellent operating properties
of WEDECO's UV Systems.

ADVANTAGES
e 5 times higher UV-C output than conventional low pressure lamps
e 3 times more energy efficient than medium pressure lamps

* Stable UV-C output at water temperatures from 0°C to 60°C
(+32°F to +140°F)

e Up to 3 times longer lamp life than medium pressure lamps



The most advantageous solution
In comparison with medium

pressure lamps

Electronic ballasts ensure that the
Spektrotherm® UV Lamps operate
cost-effectively and reliably perpendicular to the flow

WEDECO Stainless Steel Reactor with
Spektrotherm® UV Lamps arranged

PROPERTIES

Much more efficient in the UV-C range
Spektrotherm® Lamps: ~ 40%
Medium pressure lamps: 12-15%

Longer guaranteed operating life than medium
pressure lamps

Lower lamp operating temperature:

Spektrotherm® Lamps: 100 °C
Medium pressure lamps: ~ 800 °C

Emission primarily at 254 nm — no emissions of
short-wave UV light below 250 nm

Amount of liquid mercury:

Spektrotherm® Lamp: 0 mg
Medium pressure lamp: up to 300 mg

ADVANTAGES

Lower electricity and operating costs
Fewer lamps

Less ageing of the lamp and longer service life
reduce operating costs

Simpler handling

Less susceptible to coating formation on the
quartz sleeves

Immediate restart is possible — medium pressure
lamps must first cool for 10 minutes

Medium pressure lamps have to be cooled during
zero flow conditions (recirculation)

In contrast to medium pressure lamps, no formation
of harmful by-products

No expensive filters are needed to suppress
short-wave UV light

Environmentally friendly

Spektrotherm® Lamps are recycled free of charge
by ITT Water & Wastewater



Biodosimetrically verified UV dose
according to US EPA UVDGM 2006

This unique quality standard for UV systems is a global benchmark. Mathematical methods of calculating the UV dose are usually
imprecise, as insufficiently irradiated parts of the UV system are not sufficiently recognized.

1. Radiation test in the laboratory
The UV system is subjected to

a full-scale test to determine the
real UV dose. The UV sensitivity of
the target organism is initially tested
at various UV doses in a radiation
test in the laboratory.
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Reduction Log
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UV-dose at 254 nm Ws/m?2

Inactivation diagram of B. subtilis spores with a laboratory
radiation instrument
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2. Full scale test

The UV system is then tested at full
flow with injected bacteria. If the UV
system achieves the same level of
bacterial reduction as was measured
in the laboratory test, the UV system
has passed the test successfully.
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3. Certified operating diagram
The result of this extensive test is
the certified operating diagram with
approved flow and minimum UV
sensor value.



The WEDECO Brand UV disinfection system
. . . . f tabl ter in Helsinki, Finland

ITT Water & Wastewater is the first manufacturer in the world to have its whole of potable watel in Tieinkl, Hintan
range of drinking water products biodosimetrically certified. The K-type Systems
have also been intensively tested. Operators therefore know that they are getting

the highest level of reliability.

ADVANTAGES

The decisive advantages for waterworks operators:
* Verification of the real UV dose Mounting sleeve
* Exactly dimensioned UV system on the basis of certified figures

* Standardized online UV intensity sensor

* Validated minimum UV intensity sensor value for verification
of disinfection performance

Sensor

UV monitoring device with sensor
for determining the microbicidal
radiation intensity
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UV dose control with the WEDECO

Variable System

ADVANTAGES
The WEDECO Variable System offers:

e Constant UV dose irrespective of
changes in water quality or flow

e Continuous output regulation of the
Spektrotherm® Lamp

e Fully automatic PLC control and "0 0.0 .00
visualization with bus or SCADA

connection

Low flow rate + good water
quality = less intense UV radiation

e Maximum disinfection reliability
e Optimization of energy costs
e Longer lamp life

* Easy operation and monitoring
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High flow rate + poor water
quality = more intense UV radiation

UV DOSE (FLUENCE)

24 ml/cm? FLOW

18 mJ/cm?
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The WEDECO K Systems can be optionally
equipped with a fully automatic dose
control. The unique feature of WEDECQO's
product technology enables the output to be
exactly adjusted to the water quality and
flow. The output of the Spektrotherm®
Lamps is continuously controlled and rows
of lamps can be switched on or off as
necessary, e.g. during periods of low
consumption.

The radiation intensity is determined

at a representative point within the UV
reactor and serves, together with the flow
signal, to regulate UV output.

FLOW

4000 m3/h

3000 m3/h

12 mJ/cm?2

UV DOSE (FLUENCE)
6 mJ/cm?

2000 m3/h

1000 m3/h
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UV dose in practice; constant UV dose even when flow fluctuates.
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Low lifetime
Ccosts

In addition to the listed technical highlights, the
WEDECO K Series also offers the solution with the lowest
operating and lifetime costs. With low power consumption,
a long lamp service life, variable control and low investment
costs, the K Series sets new standards of cost effectiveness.
Coating formation on the quartz sleeves is also more
manageable due to the low lamp temperature, so quartz
sleeves rarely need to be cleaned. No expensive
maintenance intensive wiper systems are needed.

ADVANTAGES

e Very low electricity costs

* Long lamp life

* Low cleaning costs

e Long service life of quartz sleeves

*  Minimal pressure loss

100%
50% A
0%
WEDECO K Medium pressure
Series system

Lifetime costs analysis based on 20 years,
verified UV dose with typical figures from
public invitations to tender

B Energy costs
B Sensor calibration
O Cleaning
Quartz tubes
B Lamp costs
| |nitial equipment costs

WEDECO UV Disinfection System for Clayton County, Georgia, USA
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YITT

What can ITT Water & Wastewater do for you?

Integrated solutions for fluid handling are offered by ITT Water & Wastewater as
a world leader in transport and treatment of wastewater. We provide a complete range
of water, wastewater and drainage pumps, equipment for monitoring and control units
for primary and secondary biological treatment, products for filtration and disinfection,
and related services. ITT Water & Wastewater, headquartered in Sweden, operates in
some 140 countries across the world, with plants in Europe, China and North and
South America. The company is wholly owned by the ITT Corporation of White Plains,
New York, supplier of advanced technology products and services.

To find ITT Water & Wastewater products near you please visit:

WWwWw. us.ittwww.com
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WEDECO
SANITAIRE®

FLYGT LEOPOLD

ITT Water & Wastewater
35 Nutmeg Drive
Trumbull, CT 06611-0943
Tel 203-380-4700

Fax 203-380-4705

ITT Water & Wastewater
14125 S. Bridge Circle
Charlotte, NC 28273

Tel 704-716-7600

Fax 704-716-7601

ITT Water & Wastewater
227 S. Division Street
Zelienople, PA 16063
Tel 724-452-6300

Fax 724-452-1377

ITT Water & Wastewater
9333 N. 49th Street

Brown Deer, WI 53223-1472
Tel 414-365-2200

Fax 414-365-2210



