DATA CENTER COOLING SYSTEMS
THE DANGERS OF BACTERIA

You might think that water treatment programs
only deal with mineral deposits. You also might
think that if you don’t have scale buildup in your
chiller then you don’t have any problems. In both
cases you might be wrong.

When it comes to water treatment programs one
of the biggest concerns in a data center is dealing
with microorganisms and the biological controls
within your open cooling tower systems.

Legionella

Pathogenic bacteria like Legionella thrive in open
condenser/tower systems. Legionella bacteria can cause a
severe and deadly form of pneumonia called Legionnaires’
disease.

Legionella bacteria can multiply in all kinds of water systems
and have been linked to cooling towers in air conditioning
systems. Unlike many bacteria, which spread within a small
radius, legionella bacteria may be capable of traveling as far
as four miles through the air.

An effective biological control program needs to be
established and maintained to protect employees, and
others who could be exposed to the bacteria carrying
microscopic water droplets.
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Microbiologically-Influenced Corrosion (MIC)

Many bacteria in both open and closed systems are slime
formers.  Slime forming microorganisms contribute to
microbiologically-influenced corrosion (MIC). Often MIC is
the most significant contributor to corrosion in your cooling
system.

Water and other fluids should be monitored for solids and
debris content. These contaminants provide nutrients to
bacteria, accelerating their proliferation. The first line of
defense against MIC is cleanliness. General corrosion
prevention techniques are a good starting point since once
corrosion begins; the introduction of the MIC producing
bacteria will greatly accelerate the process. Filtering fluids is
useful in this respect.

How Much Halogen?

Many, including OSHA and CTI, recommend continuous
feed of chlorine or bromine to effect control of Legionella in
cooling tower systems. However, there is not a consensus
recommendation on the (free) halogen level to maintain in
these systems. OSHA states that maintaining less than 1.0
mg/L free chlorine or bromine (with continuous feed) may not
be enough to control Legionella, while more than 1.0 mg/L
may be corrosive. CTI recommends 0.5 to 1.0 mg/L free
halogen.
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Organic Masses

When bio-film, slime and inorganic and organic materials
come together, they form an organic mass. When free
floating, organic masses can blind sensors, block water flow,
and compromise your systems ability to cool critical
equipment on your raised floor.

The following guidelines provide a plan for minimizing
bacteria problems in cooling towers and evaporative
condensers

1. Clean tower and disinfect before start-up, especially new
system start-up, and after any long shutdown period
(greater than 2 to 4 weeks).

2. Treat water for control of corrosion, scale, fouling and
microorganisms.

3. Establish a maintenance plan and log all activities,
including the chemical treatment program’s dosages,
services and results.

4. Maintain all drift (mist) eliminators in efficient and proper
operating condition as well as the operations of fans that
affect drift productions.

5. If dead legs in the piping system exist and cannot be
removed, blow them down regularly — particularly after
biocide treatments and cleanings.

6. Exercise all valves in the system periodically by opening

and closing them fully.

Clean the basin when slime, algae, or dirt are visible.

Blow down direct free cooling (chilled water) risers

weekly.

9. Thoroughly flush and clean the entire system at least
once (preferably twice) a year — and include an oxidizing
disinfection before and after each cleaning.

10. When a cooling tower is out of use, it should be drained
and kept dry.
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Filtration

Filtration is an often overlooked biological control tool for
managing data center cooling system and this is especially
beneficial in Thermal Energy Storage (TES) Chillers, and
chilled loop systems.

It doesn’t really make any difference which type of filtration
you choose; bag, cartridge, sand/media, filtration removes
what bacteria needs, food and suspended solids, to grow
and survive. Like dealing with all pests, without food and a
place to hide, controlling microorganisms is much easier.

Removing Food & Suspended Solids from Cooling

Systems

1. Sand/media filters are the top choice in loop system
filtration. These automatic backwash filter systems
provide continuous hands free protection. Bags or large
cartridge filters work in conjunction with sand filters and
will remove suspended solids down to 1.0 micron.

2. Boosting the flow rate in TES/Chiller water tanks will
keep sediments moving preventing them from settling,
aiding the filtration systems in removing solids.

3. Use Chlorine dioxide to biologically treat water
chemistry. Chlorine dioxide is the most effective micro-
biocide available today and acts as both an oxidizer and
a poison to microorganisms. Chlorine dioxide has the
ability to invade biofilm and penetrate sediment to go
after hiding bacteria.

Knowing that biological activity is being
actively monitored and managed will help
you to sleep more easily at night. You and

senior management will both appreciate
knowing that your cooling system doesn’t

represent a health risk or a possible
system failure to your data center.
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