EcoCooler Legionella Risk Assessment Information Pack
Purpose of Document
This information in this document is intended to provide a basis for the understanding of the risk of Legionnaires’
disease in EcoCooling evaporative cooler.
An EcoCooler is typically employed as part of a balanced ventilation system and, as such, is subject to all UK
legislation including that relating to Legionnaires’ disease.

The Health and Safety Commission Approved Code of Practice and Guidance (ACOP) Legionnaires’ Disease:
The control of legionella bacteria in water systems L8 requires a risk assessment to be performed on any
water based system.
The structure of risk assessment is based on the pathway of a legionella infection of a human being:
• Presence of legionella bacteria in a water system
• Growth of legionella bacteria to a concentration level capable of infection
• Dissemination of droplets or aerosols contaminated with legionella
• Infection of a susceptible host by these droplets or aerosols
The design, process control and operation of an EcoCooler are explained to enable each stage to be examined
and a risk assessment made.
The key principles to be considered in the prevention of Legionnaires’ disease recommended by ACOP L8 are:
• Avoidance of stagnant water
• Low water operating temperature
• Avoidance of corrosion and scaling
• No production of aerosols
• Maintenance
Reference will be made to each of these principles as the pathway is examined.
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1.0

EcoCooler Design, Process
Control and Operation

An EcoCooler cools air using the principle of
adiabatic (evaporative) cooling. It is a ‘wetted
media’ evaporative cooler which means that the air
stream is in contact with a filter media which is
saturated in water.

1.1

Filter Media Design

The filter media in an EcoCooler is Munters CELdek
5090. This is a cellulose based media with the
following specification.
Appendix
1:
Munters
Humicool
CELdek
Specification
Appendix 2: Munters CELdek 5090 Specification
The cooling efficiency of an evaporative cooler is
dependent upon the pad thickness and the face
velocity. An EcoCooler is designed with a 100mm
pad thickness at a face velocity of 1.6m per second.
In addition to efficiency the face velocity is important
regarding droplet formation. If this velocity exceeds
3 m per second then the air flow can draw water
from the pads.
A key factor in the design of the EcoCooler is a
pad face velocity which avoids droplet
formation
The design criterion for an EcoCooler is shown
below
Pad Area
Wm
Hm
.86

.68

Flow
cm/hr

Flow
Cm/s

14000

3.9

Area
sqm
.58
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No
4

Face
Velocity
m/s
1.66

Area
sqm
2.34
Droplet
factor of
safety
180%

The net result of this is an adiabatic cooler with 90%
efficiency and a droplet factor of safety of 180%.
Note that these design criteria are related to the
absolute maximum flow rate conditions. In the
majority of cases the system pressure losses result
in lower flow rates and hence a lower face velocity
and an improved droplet factor of safety.
EcoCooling supplies ‘wet boxes’. These are coolers
without fans. A separate system calculation is
carried out to validate both the performance and
droplet factor of safety.

1.2

Water Circulation System

When the EcoCooler is in cooling mode the filter
pads are kept wet using a water circulation system
as shown below

EcoCooler Circulation System

Its operation is as follows:
Drain operation
When the cooler is switched on it automatically
checks the low level. If this shows water present
then the cooler drains. If there is insufficient water
to operate the level probe the cooler will still enter a
2 minute drain sequence. This is followed by a 6
second water purge and a further 20 second drain.
If the low level probe does not clear within 10
minutes a ‘Slow Drain’ fault is indicated.
The water sump has a slope. Water enters the
sump at the high side and the drain is positioned at
the lowest point. The pulse of water helps clear any
residue which may have collected in the base of the
sump. The system is designed to be fully self
draining with no dead legs.

Water, controlled by a solenoid valve and a level
probe, is circulated over the pads by a centrifugal
pump. A drain valve empties the cooler at the end
of cooling mode or as part of the scale control
system.
The rate of water flow is determined by the Munters
specification.
The key to legionella control in the water
circulation system is the low water temperature
and the avoidance of stagnant water.
Water Process Control
Water Level Probe
Central to the process control is a water probe with
four level sensors. This is used to control the water
and provide feedback to the control system to
identify any fault conditions. It is located in the base
of the water tank of the EcoCooler
Its key functions are:
• Prevention of stagnant water
o Validated the sump is empty
o Identifying a slow fill of water
o Identifying s slow drainage of water
o Identifying circulation pump failure
• Scale control
o By volumetrically measuring the
quantity of water added to the sump
the water can be drained before the
scaling point is reached
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Cooler stopped
The water is always drained when the cooler is
stopped or in vent mode.
Level probe 1 is
continuously monitored. If water is detected the
EcoCooler goes through the drain cycle.
Start Up of Cooling Mode
The lowest level is validated to ensure there is no
water in the sump. If no water is detected then the
cooler drain valve opens for two minutes, the sump
is flushed with fresh water, a further short drain
period follows and then the cooler is considered
ready for cooling mode. This flush also purges the
water supply line of water which may have been
subjected to higher temperatures or stagnation on a
roof installation.
Filling of cooler with water
After the initial validation of the empty sump the
water, controlled by a solenoid valve, fills the sump.
At level 2 the circulation pump starts. It is not
possible to absolutely assure a completely dry
cooler at the start of operation. By delaying the
pump until this point approximately 15 litres of water
has been added to the sump. This will dilute any
liquid which was present in the cooler. The water
filling is stopped by level 3 sensor.
Should the cooler not fill to the upper level within 20
minutes a ‘Slow Fill’ fault will be indicated.

Evaporation
Whilst the EcoCooler is in cooling mode water is
being continuously evaporated. The water level
then falls from level 3 to level 2. At level 2 the
cooler then re-fills by opening the water solenoid
valve. If the water level does not fall to the second
level within 12 hours then a ‘Slow Evaporation/ fault
is indicated. This is an indication of a fault, typically
a circulation pump failure, and there may be a
stagnant water situation.
24 hour dry cycle

The level probe is based on magnetic reed
switches.
The switches are normally closed. As the water
level rises the polystyrene floats, which contain
magnets, rise and the switches clear. The control
system continuously monitors the logical sequence
of the probe. If an error is detected the ‘Probes out
of Sequence’ fault is indicated.
The EcoCooler cannot operate without a probe as
the system expects to see closed contacts at startup.

Some organisms, which are present in the water
and can proliferate at the operating temperatures of
the EcoCooler, cannot tolerate desiccation. An
option exists in the software to enable a ’24 hour dry
cycle’. When this is enabled the cooler will, after 24
hours of continuous operation in cooling mode, go
into a forced ventilation period for 30 minutes to dry
the pads. Additionally, the EcoCooler will be forced
into a drying period of 30 minutes after water
recirculation in cooling mode.
Scale Control
During cooling mode only pure water is evaporated
from the pads. The magnesium and calcium salts,
together with any particles filtered from the air,
gradually concentrate. If no action was taken the
salts would then form scale.
The EcoCooling control system counts the number
of times the fill cycle operates. This is actually
volumetrically measuring the amount of water being
added to the tank. When a set number of fills has
been reached the cooler fully drains.
The concentration factor at which water forms
scales varies according to its chemical composition.
Munters recommend the following indices to predict
scaling:
Recommended Values for Common Indices
for Maintaining Recirculating Water Systems
Langlier Saturation Index (LSI) 0.5 + 0.25
Ryznar Stability Index (RSI) 6.0 + 0.5
Puckorius Stability Index (PSI) 6.5 + 0.5

Ref: Appendix 3 – Munters Engineering bulletin EBHWT-309
An EcoCooler can be configured to give a
concentration factor between 2.2 and 5.7.
Level Probe Design
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1.3

Installation and Commissioning

The installation of an EcoCooler should take into
consideration the quality of the supply water and the
ambient air quality. Appropriate controls shall be
identified if there is a possibility of contaminated
water or air.
The commissioning of an EcoCooler consists of:
• Validating the operation of the control
system
• Configuration of the control system
A commissioning sequence is built into the process
control software.
This validates all of the
components operate.
With regard to legionella control there are a number
of configurations which can influence performance.

Configuration parameters are set by a number of
dip switches on the main control panel which allow
the following:
• 24 hour dry cycle. An option exists to dry
the pads out for 30 minutes every 24 hours.
In some cases this is believed to improve
pad hygiene
• Scale control.
The maximum water
concentration factor can be varied from 2.2
to 5.7.
On commissioning this is set
according to local water quality.
It is possible to sanitise the system on
commissioning but this has only a short term effect.
The amount of air and water being processed result
in any sanitising agent is rapidly dispersed.

1.4

Maintenance

An
All water systems should be maintained.
EcoCooler is typically maintained every 6 months
but this is dependent upon air contamination, water
quality and usage.
A maintenance program
includes the following:
• Remove side panels
• Remove insect screens and clean
• Clean filters with low pressure cold water
• Clean inlet water filter
• Replace filter pads as necessary
• Clean sump using Clean Routine
• Clean all other cooler parts
• Run Test Routine
• Check dipswitch configuration
• Replace insect screens and replace panels
•
Check wall control operation
In addition to the above the scale prevention
configuration is reviewed and adjusted after
inspection for any scale formation.
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2.0

Factors to be taken into
consideration
when
performing
a
risk
assessment

This reduces the possibility of insects reaching the
filter material.

The structure of risk assessment is based on the
pathway of a legionella infection of a human being:
• Presence of legionella bacteria in a water
system
• Growth of legionella bacteria to a
concentration level capable of infection
• Dissemination of droplets or aerosols
contaminated with legionella
• Infection of a susceptible host by these
droplets or aerosols
These stages shall be analysed in detail and
reference made to process control, operating
conditions and practical experience.

2.1

Presence of legionella bacteria in
the water system

The ‘seeding’ of the water system in an EcoCooler
could come from legionella being present in the:
• Feed water
• Air borne particles
• Engineering components of the EcoCooler
Feed Water
It is a firm recommendation than only clean, potable
water is used in an EcoCooler. Any other form of
water, e.g. from rainwater harvesting or water
recovered from other processes, should be subject
to separate analysis and appropriately treated.
Whilst a town mains water supply is not sterile the
microbiological
loading
is
very low
and
consequently presents low seeding of legionella or
other bacteria into the system.
Although options do exist in the pre-treatment of
water it is not recommended using water which is so
highly contaminated that these are required.
Air Borne Particles In the majority of installations
ambient air does not contaminate the system.

2.2

Growth or legionella bacteria to a
concentration level capable of
infection

The rate of legionella growth is dependent upon
• Temperature
• Nutrients
• Stagnant water
Water Circulation Temperature
The water in an evaporative cooler circulates at the
wet bulb temperature of the air. Different climates
have different wet bulb temperatures. In the UK the
wet bulb temperature of the air rarely exceeds 20C
and never exceeds 25C.
A detailed analysis of data from the Iceni
(www.iceni.org.uk) weather station at Royston in
Hertfordshire is typical of UK weather.
Air Wet Bulb Temperatures
Royston, Herts 2000 - 2003
25.0

20.0

15.0

10.0

A contribution to reducing contamination is the
fitting of insect screens as standard to EcoCoolers.
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Where an EcoCooler is processes air contaminated
with both bacterial and organic matter then it is
normal to use a biocide to control bacteria growth.
Typical conditions requiring this are internal
evaporative coolers in the print industry.

A statistical analysis of the 50399 hours of weather
data shows the following cumulative data.
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From this is can be seen that an evaporative cooler
operates below 20C for over 99% of the time.
Monitoring of an evaporative cooler showed the
following.

When the EcoCooler is not in cool mode the water
system drains and so avoids any increase in water
temperature due to stagnation.
With reference to ACOP L8 paragraph 9:
‘Temperatures may also influence virulence;
legionella bacteria held at 37C have greater
virulence than the same legionella bacteria kept at a
temperature below 25C’
From this data it can be seen that the water
temperature is completely safe for 99% of the time
and only presents a poor growth conditions for low
virulence legionella bacteria for the remainder of the
time.
Nutrients to Support Legionella Growth
An EcoCooler is designed with all non filter media
water contact surfaces constructed of either plastic
or stainless steel. CELdek evaporative media is
made from a specially engineered cellulose paper
that is chemically treated to resist deterioration.
The structure therefore will not break down or
corrode to provide nutrients.
A potential source of nutrients is from the air which
is being cooled. Particles are washed from the air
stream as it passes thought the filter media. As part
of the scale control system the tank is flushed to
remove these particles. If contamination levels are
high then a biocide can be used to prevent growth.
This is not normally necessary on externally
mounted coolers taking in fresh air. The effects fo
grossly contaminated air should be given special
consideration during a risk assessment. Biocideds
should only be used with caution.
The drain cycle constantly purges the system of
contaminants. The drain cycle is invoked at:
• Start up
• Scale control cycle
• End of cooling
By allowing the cooler to drain fully and then
purging the sump with fresh water removes debris.
Any bacterial growth is also diluted during this
process.
Scale is prevented by the control system as
described in the water circulation control section.
The problems associated with scale are therefore
removed.
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Stagnant water presents a risk for legionella growth.
The EcoCooler design and process control avoids
stagnant conditions through:
• Fully self draining design
• No dead legs
• Slow fill fault identification
• Slow drain fault identification
• Slow evaporation fault identification
• Cooler immediately drains fully when not in
cooling mode

2.3

Dissemination of droplets or
aerosols
contaminated
with
legionella

The key to avoidance of droplets is the face velocity
of the air over the filter pads. The design criteria
are detailed in the EcoCooler Design, Process
Control and Operation section. The EcoCooler
operates with an air flow rate such that only pure
evaporation occurs. Droplets, and aerosols, are
avoided.
Independent research has shown that Munters
evaporative cooling systems do not provide a
transmission mechanism for bacteria from water to
air. A study at Aachen University showed that when
water which had been inoculated with bacteria was
circulated in the system no bacteria were found in
the air stream. The same study also showed a 70%
reduction in particles entrained in the air in the
range 5um to 10um as the air passed through the
pads.
See Appendix 4 – Aachen University Hygiene Test

2.5

Infection of a susceptible host by
these droplets or aerosols

It is not normally possible to control the population
who may be exposed to the output from an
EcoCooler.
It is therefore assumed that all
prevention and control methods must be in place
prior to this stage in the infection pathway.
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3.0 Application of the Key
Principles of the Prevention of
Legionnaires’ disease

concentration is reached.
At this point the
EcoCooler fully drains, the tank is flushed and then
replenished with fresh water.

3.4
ACOP L8 gives clear guidance on the controls
which may be used in the preventions of
Legionnaires’ disease. These are examined and
their application to the design and operation of an
EcoCooler is demonstrated.

3.1

Avoidance of stagnant water

An EcoCooler drains when not in cooling mode. It
is designed to be fully draining. A level probe
validates the cooler is empty and a fault is indicated
if the cooler does not empty in accordance with the
control system.
Separate faults are identified by the control system
relating to potential stagnation. A slow evaporation
alarm identifies a circulation pump failure. A slow fill
alarm identifies a failed or weak supply water.

3.2

Low water operating temperature

The operating temperature of an EcoCooler is
determined by the wet bulb temperature of the air
being cooled. In the UK this temperature is below
20C for 99% of the time and never goes above 25C.
At high temperatures the rate of evaporation is high
and the cooler will be drained, flushed and
replenished with fresh water approximately every
two hours.

3.3 Avoidance of corrosion and scaling
All water contact surfaced, except the filter media,
are plastic or stainless steel to avoid corrosion. The
cellulose based filter media is chemically treated to
resist degradation.
Scale is automatically prevented by the
EcoCooling control system. The volume of water
added to the tank is added until a set point of water
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Use of a biocide

It is not normal to use a biocide in a standard
externally installed EcoCooling system using clean
potable water with clean ambient air.
Where
contamination levels are high then great care
should be taken during a risk assessment biocides
used with caution.
Note that oxidising biocides in the recirculating
water may result in the discharge air causing
corrosion in sensitive equipment.
UV systems can be used to treat the incoming water
but it is NOT recommended they are used on the
circulation loop. UV systems require filtration to
protect the lamp quartz and the system needs to be
designed to be self draining and the filters to be
backwashed. It is possible to increase the level of
risk with UV rather than reduce it unless very careful
consideration is given to its installation.

3.5

No production of aerosols

A wetted media evaporative cooler should produce
no droplets or aerosols. The maximum design
speed of Munters CELdek filter media is 3m/s. The
EcoCooler has a design speed of 1.6m/s giving a
factor of safety of 180%

3.6

Maintenance

The maintenance frequency of an EcoCooler is
determined by the water quality, air quality and
usage. An element of self cleaning is incorporated
as part of the drain and scale control cycle. A
routine maintenance program, typically every 6
months, involving inspection, cleaning and
validation of operation and control parameters will
ensure
a
hygienic
and
efficient
cooler.

Appendix 1 – Munters Humicool CELdek Specification
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Appendix 2 – Munters CELdek 5090 Specification
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Appendix 3 – Munters Engineering Bulletin EB-HWT-309
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Appendix 4 – Aachen University Hygiene Test
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EcoCooler Evaporative Cooler
Legionella Risk Assessment
Dr. Tom Makin BA, PhD, FIBMS, Chartered Scientist. Directorate Manager of the Department of Medical
Microbiology at the Royal Liverpool University Hospitals. Tom has been involved in diagnostic Medical
Microbiology for over 30 years. He has researched extensively into environmental aspects of Legionnaires’
disease, and has assessed the effectiveness of various measures in the control of legionella in a variety of water
systems. He is a co-author of the HSE L8 guidance document, and the NHS HTM2040 on the control of
Legionella. He has published many papers on this topic and has lectured widely in the UK and abroad.

Summary
An EcoCooler presents a low risk of creating conditions that are conducive to the growth and dispersal of
legionella bacteria when the following criteria are maintained.
• Quality of influx air
O
o Wet bulb temperature below 25 C
o Low level of organic and microbial contamination
• Quality of water supplied to the cooler
o Low level of microbiological contamination
O
o Temperature below 20 C
o Low scaling potential
• Installation and operation should take place in accordance with the manufacturers specifications.
In particular there should be no modifications to the cooler that may affect
 Process controls
 Air flow rate. The face velocity of the efflux air should not exceed 1.6m/sec in order to
reduce the release of aerosols from the wetted media
 Cooling media (CelDEK)
 Materials of construction
EcoCooler should be installed and commissioned by an approved/competent person, and the maintenance
regime should be carried out in accordance with the manufacturer’s instructions.
It is important that a risk assessment is carried out after the unit has been installed in order to assess risks that
may be generated by local conditions. The risk assessment should be reviewed in the event of any changes to
the cooler or local conditions that may influence the growth and dispersal of legionella bacteria.

1.0 Background
EcoCooler is an evaporative cooler that is typically employed as part of a balanced ventilation system. A fan
within the unit draws air through a cellulose based wetted media (CelDECK) which saturates and cools the air
using the principle of adiabatic (evaporative) cooling.
With regards to reducing the risk of Legionnaires’ disease, all wet cooling systems, including evaporative
coolers, are subject to UK Health and Safety legislation, in particular the Health and Safety at Work etc Act 1974,
and the Control of Substances Hazardous to Health. In addition, the Health and Safety Commission Approved
Code of Practice and Guidance (ACoP) on Legionnaires’ disease: The control of legionella bacteria in
water systems (L8) provides further specific guidance on controlling the risk of legionellosis.
The ACoP requires that where there is a reasonably foreseeable risk of exposure to legionella bacteria, a risk
assessment should be carried out. The risk of exposure to legionella bacteria exists wherever water is used or
stored and where there is a means of creating and transmitting water droplets which may be inhaled. The risk of
contracting Legionnaires’ disease is determined by a number of factors:
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•
•

•
•

The presence of legionella bacteria in a water system
Conditions that are suitable for the multiplication of legionella bacteria e.g.
O
O
- temperatures between 20 C and 45 C,
- sources of nutrients that support the growth of microorganisms e.g. organic matter and iron, the
latter being an essential growth factor for legionella bacteria
- stagnant water conditions which permit the accumulation of biofilm
- scale deposits, which provide a habitat for biofilm and legionella, and protects them from biocides,
raised temperatures and other harsh environmental conditions
A means of disseminating breathable droplets or aerosols contaminated with legionella
The presence of people who may be susceptible to legionella infection

With regard to the first and last of these factors, as legionella bacteria are present in all water supplies to
buildings, albeit normally in small numbers, then water systems in all buildings are exposed to legionella
contamination at source. Legionella bacteria may also enter exposed water systems as air borne particles
discharged by other contaminated water systems.
A variable proportion of any group of people will be susceptible to legionella infection, notably smokers, the
elderly, and those who are immuno-compromised or have underlying predisposing clinical conditions.
Consequently, controlling the risk of legionella infection from water systems is normally achieved by preventing
conditions in the water system that support the multiplication of legionella bacteria and/or by controlling the
creation or discharge of contaminated aerosols.
This risk assessment is undertaken as a generic exercise appraising the design features of the EcoCooler that
affect the risk of legionella proliferation and the potential for discharge of contaminated aerosols. This
assessment cannot in isolation determine the overall risk of legionella exposure produced by the unit as this will
also be influenced by other factors at the installation site, including the quality of the water supply to the
evaporative cooler unit, the manner in which the unit is operated and maintained, and proximity to people.
Therefore, the overall risk of legionella infection from an evaporative cooler can only be determined after the unit
is installed and operational. The risk assessment should be reviewed periodically (at least every 2 years) and
particularly in the event of changes to the water system or its use, following changes in ambient conditions that
may predispose the cooler to microbial contamination, and when results of analysis indicate that control
measures are no longer effective.

The key principles to be considered in controlling the risk of legionella infection from an evaporative cooler are:
•
•
•
•
•

Avoidance of stagnant water and the build up of biofilm
O
O
Maintaining temperatures outside the growth range for legionella of 20 C to 45 C
Avoidance of corrosion and scaling
Controlling the formation and release of aerosols
Use of a biocide

2.0 Controlling the risk of legionella contamination

2.1 Avoidance of stagnant water and the build-up of biofilm

Stagnant water supports the accumulation of biofilm and legionella bacteria as it facilitates heat gain in the
water, and avoids the shearing forces created by moving water that can reduce the build up of layers of biofilm.
When EcoCooler is in cooling mode the filter pads are kept wet using a water re-circulation system in which
water, controlled by a solenoid valve and a level probe, is circulated over the pads by a centrifugal pump from a
trough at the base of the unit. Continuous movement of the water through the system will help prevent
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stagnation of water in the trough and other parts of the re-circulatory pipework. A good recirculating flow of water
can also help reduce the accumulation of biofilm on the cellulose matrix.
As the units are installed externally they may become filled with rain water that can become stagnant when the
unit is not operating. The cooler is fitted with low level sensors, and when it is first operated it should
automatically purge any residual water to waste. The slope in the trough should further ensure that all retained
water drains to waste. At the end of the cooling mode or whenever the cooler is stopped, a drain valve should
open and empty the cooler of water. If the cooler is running continuously in cooling mode the drain valve will
automatically operate periodically to prevent the build up of dissolved salts in the recirculating water. In addition
there are a number of other failsafe mechanisms that should ensure water is not retained within the unit. These
features are important to prevent stagnation of water in the system. In order to ensure that they function correctly
it is important that the unit is maintained in accordance with the manufacturer’s recommendations.
Biofilm can accumulate in stagnant water, but can also develop on wetted surfaces such as within the cellulose
media in EcoCooler. Many microorganisms that comprise biofilm, including legionella bacteria, cannot survive in
the absence of water, as they do not produce spores or cysts that protect the organism from desiccation and
subsequent death. Complete drying of the media would reduce the number of viable microorganisms in the
biofilm and should kill any exposed legionella bacteria.
EcoCooler has an optional programme that drains the water from the system and operates the fan to dry out the
cellulose pads for 30 minutes every 24 hours. In order to reduce the opportunities for legionella bacteria to
develop within the biofilm in the cellulose media, this programme should be operated at least twice weekly. In
installations where increased amounts of biofilm develop, this programme should be made mandatory. Extension
of the drying period beyond 30 minutes may be required in order to achieve complete drying and effective killing
of susceptible bacteria in the media. Microbiological analysis of the re-circulating water by dipslide will provide
some indication of the efficacy of the drying programme in reducing the microbial population attached to the
cellulose media.

2.2 Maintaining temperatures outside the growth range for legionella bacteria
O

O

Legionella bacteria are able to multiply at temperatures between 20 C and 45 C, and their optimum growth
O
temperature is around 37 C. The propensity for legionella bacteria to cause infection also increases as the
temperature approaches the optimum for growth.
Water requires energy in order to evaporate, and it can take energy in the form of heat from the ambient air
thereby cooling the air. In the EcoCooler, water evaporating from the cellulose media cools the air as it passes
through the honeycomb structure. The re-circulating water will accept some heat from the passing air, but as the
wet bulb temperature in the UK is generally low, available data from EcoCooling shows that the water
O
O
temperature should rarely increase beyond 20 C (<20 C on 99% of occasions), and so would not actively
support the growth of legionella bacteria. In order to reduce the risk of legionella growth, it is important to ensure
O
that evaporative coolers are not supplied with water that exceeds 20 C and water quality should also be high i.e.
preferably potable quality water. Furthermore, the cooling units should not be in close proximity to heat
generating plant that can raise the temperature of the air entering the unit, or raise the temperature of the recirculating water.
At raised temperatures the rate of evaporation is high and the evaporative cooler is programmed to drain, flush
and be replenished with fresh water approximately every two hours. This should reduce the temperature of the
O
re-circulating water (providing the make-up water is <20 C) and also prevent the over-concentration of dissolved
salts in the water, which can lead to scaling. As part of the routine monitoring programme the temperature of the
re-circulating water should be checked at least weekly.

2.3 Avoidance of corrosion and scaling
Iron, e.g. in the form of iron oxide (rust), is an essential factor required for the growth of legionella bacteria. It is
important therefore to ensure that water systems do not accumulate significant quantities of iron corrosion
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deposits. Scale deposits provide an environmental niche that can become readily colonised with biofilm and
legionella bacteria. Scale has good insulating properties that can protect microorganisms from raised
temperatures and it can also impede the full effect of water treatment biocides. Scale deposits will accumulate
on surfaces within the water system when calcium and magnesium hardness salts become concentrated in
water. In wet cooling systems evaporation of warm water increases the concentration of total dissolved solids
including hardness salts. Over-concentration of these salts, plus other factors such as alkalinity, can lead to
scaling. Microorganisms can colonise the many small fissures that develop in the scale.
Avoiding over-concentrating dissolved solids in water will prevent scale deposits from forming. The EcoCooler
can monitor the number of occasions that make-up water is added to the unit to compensate for water lost
through evaporation. This can provide an indication of how concentrated the dissolved solids are where the
chemical composition of the water is known. At a pre-determined concentration factor of between 2.2 and 5.7,
the cooler can be set to drain all water in the system to waste, and to replenish the system with fresh water. In
addition to this safeguard, the cellulose media should be visibly inspected periodically to ensure that excess
scale is not forming in the media. Analysis of the chemical composition of the make-up water is required in order
to calculate the concentration factor at which scale will form in the system.

2.4 Controlling the formation and release of aerosols
Aerosols are readily generated within turbulent water systems, and where the water is contaminated with
legionella the aerosols can facilitate the dispersal of the bacteria over large distances. Contaminated aerosols of
5 micron diameter can bypass host defence mechanisms and enter the deepest regions of the lung where
legionella infection can commence.
With a 100mm media pad in place the face velocity of the air passing through the pad should be 1.6m/sec at
max fan speed setting. Independent data from the University of Aachen (March 2002) indicate that test
microorganisms deliberately added to the recirculating water were not detected by air sampling devices in the
exhaust air from the unit. Aersosls are more readily discharged from evaporative coolers and other wet cooling
systems when the fan speed generates high face velocities. Unsubstantiated data suggests that aerosols should
not be discharged if face velocities remain below 3m/sec. The maximum face velocity generated by EcoCooler
on maximum available fan speed is 1.6m/sec and so aerosol dispersal should be minimal. Face velocities may
increase where sections of the media become damaged, and so it is important that the media is inspected
periodically for any external damage.

2.5 Use of a biocide
Under normal circumstances treatment of the re-circulating water with a biocide should not be necessary in order
O
to control legionella bacteria, as water temperatures in most cases should be below 20 C, and water is
continuously circulated and regularly dumped to prevent stagnation. Operation of the drying mode (i.e. water
drained with fan operating) can further control legionella and some of the microorganisms that comprise the
biofilm.
However, biocide treatment may be required where water temperatures rise to a level that may support the
growth of legionella bacteria, where there is a raised organic load in the ambient air which will accumulate in the
water and provide nutrients for microbial growth, and where dipslide testing or visual inspection indicates the
presence of excessive amounts of biofilm. The use of insect filters and appropriate positioning of the cooler can
reduce the organic load in the air influx.
In these circumstances consideration should be given to continuous dosing or shot dosing of the re-circulating
water with a suitable biocide to prevent build-up of biofilm and legionella. Non-oxidising biocides are generally
preferred in evaporative coolers, as they are not lost due to evaporation from the re-circulating water, as can
occur with oxidising biocides, and unlike oxidising biocides they will not encourage corrosion of the unit, and are
less likely to denature the cellulose media. Where oxidising biocides are to be used they should not exceed
1ppm in the treated water. If treatment with a biocide is necessary, weekly dipslide testing should assess its
efficacy.
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Under normal circumstances and where the control measures discussed in this generic risk assessment are fully
effective, it is unlikely that legionella bacteria would proliferate and be disseminated from an EcoCooler to the
extent that they would present a risk of infection. It is important however that the control measures are inspected
in accordance with the manufacturer’s instructions, and that aspects of water quality are regularly monitored in
order to ensure that opportunities for legionella bacteria to grow and colonise the system do not occur.

Dr T Makin
th
5 January 2008
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FAQ’S

Can you catch Legionnaires’ disease from an EcoCooling
Evaporative Cooler?
No, because the circulating water is less than 20 0C and no
droplets are formed.

Has anyone ever caught Legionnaires’ disease from an evaporative
cooler?
There have never been any cases of Legionnaires’ disease
attributed to a wetted media evaporative cooler. It is believed
there are over 30 million installations world wide.

Legionnaires Disease - Facts

Legionnaires’ disease is a form of pneumonia. It is contracted by breathing in very
s m a ll droplets of wa ter con ta m in a ted by legion ella ba cteria .
It is estimated that there are over 30 million evaporative coolers world-wide [1] a n d
th ere h a s n ever been a ca s e of Legion n a ires ’ dis ea s e a ttribu ted to a wetted m edia
eva pora tive cooler [2].
[1] - Evaporat i ve Ai r-Condi t i oni ng: Appli cat i ons for Envi ronm ent ally Fri endly Cooli ng by Ebel
Dijks t ra , Gert Ja n Bom , Ma rja Tu m m ers

[2] - ASHRE Guideline 12-2000 Minimising the Risk of Legionellosis Associated with Building Water Systems

Legislation
UK legislat ion regarding Legionnaires’ disease is cont ained in an HSC guide called Approved Code of
Pract i ce (ACOP) Legi onnai res’ Di sease: The cont rol of legi onella bact eri a i n wat er syst em s L8.
The key reasons why an EcoCooling evaporative cooler is safe are:
Avoidance of stagnant water
◇ The coolers automatically drain when not in use
Low water operating temperature
◇ The temperature of the water rarely goes above 200C
Avoidance of corrosion and scaling
◇ There is a water management system which prevents scale
◇ All water contact surfaces are plastic
Use of a biocide
◇ There is the option of using bromine as a biocide
No production of aerosols
◇ The air velocity over the pads is too slow to create carry over
Maintenance
◇ The units are maintained by qualified personnel

Legislation
 ACOP L8 st ipulat es t hat a risk assessm ent m ust be carried out
 A ris k a s s es s m en t s h ou ld look a t ea ch s t a ge of t he pa t hwa y t o infect ion
 From t h is a s s es s m en t a ju dgem ent ca n be m a de on t he level of ris k
 Wh en a s ys t em a t ic ris k a s s es s m ent is ca rried ou t on a n EcoCooler it is , if ins t a lled, com m is s ion ed,
opera t ed a nd m a in t a in ed in a ccorda nce wit h EcoCooling ins t ru ct ions , cons idered a LOW RISK device
A wet t ed m edia eva pora t ive cooler does not ha ve t o be regis t ered wit h rega rd t o t he Not ifica t ion of Cooling
Towers a n d Eva pora t ive Con den s ers Regu la t ions . A wet t ed m edia eva pora t ive does not fit in t o t h e
cla s s ifica t ion of a Cooling Tower or Eva pora t ive con den s er.
 Defin it ion s a ccordin g t o ACoP L8
 Cooling t ower – a n a ppa ra t u s t hrou gh which wa rm wa t er is dis cha rged a ga ins t a n a ir s t rea m : in doin g s o
pa rt of t h e wa t er is eva pora t ed t o s a t u ra t ed t he a ir a nd t his cools t he wa t er. The cooler wa t er is u s u a lly
pu m ped t o a h ea t exch a n ger a n d recycled t hrou gh t he t ower
 Eva pora t ive con den s er – A h ea t excha nger in which refrigera nt is condens ed by a com bin a t ion of a ir
m ovem en t a nd wa t er s pra ys over it s s u rfa ce

What is Legionnaires’ Disease
Legionnaires' disease is a t ype of pneum onia. It was nam ed aft er an out break of
s evere pn eu m onia wh ich a ffect ed a m eet ing of t he Am erica n Legion in 1976. It is a n
u ncom m on bu t s eriou s dis ea s e.

What is Legionnaires’ Disease
How do people cat ch i t ?
 The germ which causes legionnaires' disease is a bact erium called Legionella
Pneum ophila.
 People cat ch legionnaires' disease by inhaling sm all droplet s of wat er
suspended in t he air which cont ain t he Legionella bact erium .

The Pathway to Infection
Presence in Water Supply

Legionella must be present to start the pathway

Suitable temperature conditions and nutrients must exist for the
legionella to reproduce to levels which could cause infection

Growth to dangerous levels

Production of droplets

03

Inhalation by Susceptible Host

Text Title
Place your own text
here

Water droplets, contaminated with legionella, must be produced. The
critical droplet size for infection to occur appears to be between 2
and 5 microns.
The contaminated droplets must be inhaled deep into the
lungs. Only 5%of the population are susceptible. Age, health,
sex and smoking are factors

Risk Assessment

1. To perform a risk
assessment each stage of
the pathway should be
examined.

2. From this examination
an assessment should be
made of the possibility of
the pathway being viable.

3. This risk assessment
should take into account
the standard prevention
and control measures
inherent in the process
design of an EcoCooler.

Risk Assessment

St age 1 – Presence in Wat er Supply
 Alwa ys u s e pot a ble m a ins wa t er
 Do n ot u s e a n y wa t er wh ich m a y be cont a m ina t ed
- Ra in wa t er
- Recla im ed wa t er
 From t h e a bove it ca n be con clu ded t ha t t his s t a ge is LOW
RISK a s t h e level of ‘s eedin g’ of t he s ys t em is low.

Risk Assessment
Presence in Water Supply
LOW RISK
Growth to da n gerou s levels

Produ ction of droplets

In h a la tion by Su s ceptible Hos t

Risk Assessment
St age 2 – Growt h t o dangerous levels
 Legionella bact eria need t he correct t em perat ure and nut rient s t o grow
Tem perat ure
 The wat er in an EcoCooler circulat es at t he ‘Wet Bulb’ t em perat ure of t he
air
 In t he UK t his rarely approaches 20 0C
 Below 20 0C legionella is considered dorm ant
St age 2 – Growt h t o dangerous levels
Tem perat ure
 Below is a t em perat ure sam pling of an Evaporat ive cooler in t he UK
 It can be seen t hat t he wat er t em perat ure does not reach dangerous
levels – even at very high am bient t em perat ures

Risk Assessment
St age 2 – Growt h t o dangerous levels
Nut ri ent s
 All wet t ed surfaces, wit h t he except ion of t he CELdek pads, are plast ic and so do not
degrade t o creat e nut rient s
 The pads are t reat ed t o st op rot t ing
 During operat ion t he cooler is regularly drained and flushed t o rem ove part icles which
have been filt ered out of t he air
 A salinit y cont rol syst em prevent s scale form at ion. Scale breakdown could provide
nut rit ion and so t his is avoided
From t he above it can be concluded t hat t his st age is LOW RISK

Risk Assessment
Presence in Water Supply
LOW RISK
Growth to da n gerou s levels
LOW RISK
Produ ction of droplets

In h a la tion by Su s ceptible Hos t

Risk Assessment
St age 3 – Product i on of Droplet s
 A wet t ed m edia evaporat ive cooler does not creat e droplet s
provided t he air velocit y over t he pads does not exceed a set lim it
 For Munt ers CELdek pads t he m axim um face velocit y is 3m / s
 An EcoCooler m axim um face velocit y is 1.7m / s

 The design of an EcoCooler ensures no droplet s are produced
 Fan or Pad specificat ions m ust not be changed wit hout being
validat ed
 From t he above it can be concluded t hat t his st age is LOW RISK

Risk Assessment
Presence in Water Supply
LOW RISK
Growth to da n gerou s levels
LOW RISK
Produ ction of droplets
LOW RISK
In h a la tion by Su s ceptible Hos t

Risk Assessment

St age 4 – Inhalat i on by Suscept i ble Host
 It is im possible t o det erm ine which areas of t he populat ion m ay be
exposed t o an evaporat ive cooler.
 It is t herefore im possible t o perform a risk assessm ent on t his
st age.

Risk Assessment
Presence in Water Supply
LOW RISK
Growth to da n gerou s levels
LOW RISK
Produ ction of droplets
LOW RISK
In h a la tion by Su s ceptible Hos t
UNKNOWN

Risk Assessment – Conclusion

Generi c Ri sk Assessm ent
 Since t he first t hree st ages of t he pat hway can be considered low
risk t hen t he t ot al risk can be assessed as low
 This is only valid if t he EcoCooler is inst alled, com m issioned,
operat ed and m aint ained in accordance wit h EcoCooling
Guidelines
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Detailed risk assessment of the hardware and software.
Authored by Dr Tom Makin, co-author of ACoP L8 and NHS
guidelines

Support ACoP L8 nominated ‘Responsible Person’ in
performance of a site-specific risk assessment

