editor’s emphasis UV disinfection

UV Disinfection:
S
By Sheila Berg
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any of us may not realize that our water supply is not a
never-ending supply and it is not as clean as it may appear.

Chlorine can provide an effective disinfectant residual, but it is unable
to effectively treat some pathogens. Ultraviolet (UV) technology is more
effective than chemicals in destroying certain waterborne contaminants
without altering the taste of water, making it a practical process for
treating water used for drinking and food preparation.

Basics of putting UV
disinfection systems
to good use

How Does It Work?
UV light destroys bacteria and
viruses by altering DNA. This natural,
non-chemical method of treatment
alters the DNA of the microorganisms
in a process called thymine dimerization. The microorganisms are “inactivated” and rendered unable to reproduce or infect.

UV Light Advantages
Treating a water supply with UV
disinfection is not only effective, but
it is also environmentally responsible.
There are no disinfection byproducts
with the use of UV, which is safe and
chemical free. The use of UV disinfection also removes the need to handle
and dispose of hazardous materials.
Additionally, UV does not alter water
chemistry and its constituents, such as
pH, taste, odor or color.
Purchasing a UV disinfection
system for a home or even a light
commercial application has a low
capital cost as well as a low operational cost. The energy used by a UV
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disinfection system in an average home
is comparable to the energy used by a
40-watt bulb.
UV disinfection systems can be used
in conjunction with other water treatment methods such as softeners and
require very little maintenance as long as
the water has been properly pretreated.

Installation and Operation
UV disinfection systems are
extremely user-friendly and are easy
to install and operate. There are no
moving parts that wear out—only a
UV lamp to replace on an annual basis
for optimal disinfection. They have a
compact design, making them easy to
fit into any plumbing layout.

Determining Dosages
The UV disinfection process is
quick, but different germs require
different UV dosages to be destroyed.
By definition, dosage is a function of
intensity multiplied by time.
Intensity is the magnitude (amount)
of UV energy that lamps generate
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at a given distance from the lamp
per square centimeter of surface area
(expressed in microwatts per centimeter squared). The lamp’s intensity is
measured at different distances from
its surface. The intensity decreases
by the square of the distance from its
source; as the distance from the lamp
increases, the intensity decreases. The
level of intensity is usually measured at
the farther point in the UV chamber,
or the distance from the lamp’s surface
to the chamber’s inside wall.
Time is the period it takes water to
travel from the inlet port to the outlet
port of the UV chamber.
This is expressed in seconds and is
calculated at a given flow rate, taking
into consideration the dimensions of
the chamber.

Factors Affecting Performance
UV is only effective if it hits its
target, so it is important to be aware of
the factors that could affect the performance of UV disinfection equipment.
Flow rate. The UV equipment
capacity must match the target microorganism’s UV dose requirement. In
other words, the microorganism must
be held in direct contact with the
UV-C light for a specific amount of
time (UV exposure uWs/cm²), enough
to irradiate it.
UV absorption. Dissolved
substances such as iron and manganese and certain organic substances
will absorb UV energy and leave little
for disinfection.
Suspended solids. Contaminants
can be shielded from UV by suspended

solids, which act like umbrellas hiding
organisms from the germicidal light.
Water quality (hardness and iron).
Water temperature will affect the UV
energy produced. Quartz sleeves can
minimize the temperature fluctuation
effect and regulate UV dosage levels
transmitted into the water. The water’s
hardness can also affect the performance of the UV system by causing
scale to form around the lamp’s sleeve,
reducing UV light transmission and
the germs-kill ratio.

Try on the Right Size
Consider the following parameters
to accurately size and install a UV
system: capacity (flow) required, feedwater quality, the pretreatment used
and the purpose of treatment.
If in doubt, always oversize the UV
unit instead of under-sizing it to save
on cost. Often the cost of a larger unit
is only a few dollars more. Usually an
8-gal-per-minute (gpm) UV unit is
adequate for an average size home. UV
units should be placed as close to the
point of use as possible.
Pre-sterilize all pipes and tanks by
chemical shock treatment and flush
thoroughly prior to using a UV unit for
the first time. Install the system on the
cold water line before any branch lines.
The UV unit should be installed
after all other treatment processes
except microfiltration.
To ensure the safe operation of a
UV system, test the water periodically
for bacteria and other contaminants.
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Salt Recycling, Save Salt, Save Energy
and Help Save Mother Earth!
ProMate 6.0 Salt Recovery System, allows customers
to recover over 30% of the salt used depending on the
application; with less salt going into the environment,
Hellenbrand’s recycling solution is perfectly clear!
Preserve that youthful appearance by reducing chlorine
and stimulate the natural oils in your skin with softened
water. ProMate 6.0 DMT and Farewell Father Time!
Solar Power option available on
all ProMate 6.0 Systems

Goodbye smelly odors and rust staining with the ProMate
6.0–IronCurtain-2.0. Fixtures, toilets and your home look
great without messy, expensive chemicals!
ProMate 6.0 Filter systems; the solution for all types of
specific water quality problems. Our testing labs and
experienced factory engineers can customize a system
for all types of problem water.

Exclusively from Hellenbrand, Inc.
404 Moravian Valley Road
Waunakee, WI 53597
Phone: 608-849-3050 – Fax: 608-849-7398
www.hellenbrand.com
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Innovative Chemistry

HEADWORKS
BIOLOGY
SEPARATION
MEMBRANE
DISINFECTION
BIOSOLIDS
SYSTEMS

Degremont Technologies masters the science of water and wastewater chemistry to yield environmental excellence.
Degremont Technologies provides industrial system solutions that minimize cost, reduce space and insure life-cycle reliability, while meeting
even the most stringent regulatory criteria for such contaminants as TSS, heavy metals and nutrients. With over 100 years of customer-focused
service, we provide trusted, proven experience and world-class results.

Our Building Blocks of Water and
Wastewater Solutions:
•
•
•
•
•
•

For more information on this subject
write in 1001 on the reader service card
or visit www.wqpmag.com/lm.cfm/
wq091001.

Infilco Degremont, Inc. 8007 Discovery Drive, Richmond, Virginia 23229 (800) 446-1150

Solids & physical-chemical separation
Demineralization and reverse osmosis
Ion Exchange and advanced resins
Multi-stage biological processes
Oxidation, ozonation and UV disinfection
Reduced effluent to zero-liquid discharge

www.degremont-technologies.com

Write in 752
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