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Improving indoor air quality



Poor indoor environments in buildings
influence the health performance and
attendance of occupants.  Many existing
conditioning systems have dirty cooling
coils, drain pans and plenums that have
been fouled by the growth of
microorganisms including viruses,
bacteria and yeasts and molds.  Air
passing over dirty coils, drain pans and
plenums is likely to be contaminated and
could fail to provide the indoor air quality
that can produce optimal occupant
performance.

Microorganism growth can also increase
air-flow resistance, and reduce heat
transfer, lowering the capacity and
energy efficiency of the cooling system.
Manually cleaning the coils is a laborious
process that only temporarily removes
contaminants.

Using ultraviolet germicidal irradiation
(UV-C band energy), produced by lamps
designed specifically for this purpose,
provides continuous, cost-effective coil
cleaning.

These lamps are designed to emit
radiation in the wavelength of 253.7nm
(nanometers) that provides the greatest
disinfection ability.

The range of 200 to 280nm is the “C”
range of ultraviolet radiation, hence the
term UV-C.  The radiation is absorbed by
the DNA molecule of the microorganism,
producing mutation and deactivation.
Thinner walled viruses are most readily
deactivated, followed by bacteria and
then fungi.

Ultra Violet (UV-C) lights for coil cleaning

What are
the benefits?

Indoor air quality will be improved
since the coils that are continuously
cleaned by UV-C are thus no longer
an incubation site for
microorganisms.  Air flowing through
the coils is not contaminated,
resulting in cleaner air being
delivered to the building’s occupants.

Maintenance benefits may accrue
from use of UV-C lights to keep coils
continuously clean, avoiding the
laborious coil cleaning actions that
will otherwise be required to return
coils to a clean condition.

Energy benefits are provided by
ultraviolet lighting that cleans cooling
coils, reducing pressure drop,
improving heat transfer and
increasing system capacity, resulting
in overall cooling energy savings.

How does UV-C work?

The contaminants that pollute the indoor environment are almost entirely based upon
organic or carbon-based compounds. These compounds break down when exposed to
high-intensity UV at 240 to 280nm.

Short-wave ultraviolet light can destroy DNA in living microorganisms (see diagram
above) and break down organic material found in indoor air. UVC's effectiveness is
directly related to intensity and exposure time.



How effective is UV-C against mold?

Before UVC After UVC

Relative Humidity Control
using the CoilClean System

In addition to the recent microbial testing undertaken on the
CoilClean System, another parameter was assessed - the
ability for UV-C light to control levels of relative humidity.

As can be seen in the graph (top right) after the installation
of the UV system the profile of the air conditioning changed
dramatically.  Prior to the CoilClean it can be seen how the
HVAC system is struggling to control humidity.  This can be
seen in the oscillating levels of humidity supplied by a dirty
coil surface.

After only 36 days the %RH measurement was recorded
under exactly the same conditions and the result is plain to
see.  Humidity is now under control owing to a cooler volume
of less-vaporous air now being supplied to the enclosed
space.

For reference purposes, the corresponding temperature
graph has also been included (bottom right).

Recent testing of the systems
efficiency was conducted at an
international food processing plant.

The result was a 90%+ reduction in
fungal and mold growth on the
surface of the coil in only 30 days
from installation of the system.

Testament to the power and
efficiency of UV-C light!

A healthier environment with Philips UV lights
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ROOM 1118 TEMPERATURE:  BEFORE & AFTER UV INSTALLATION

Rm 1118 Temperature °C BEFORE UV Rm 1118A Temperature °C AFTER UV



 How does UV-C save energy?
Cooling system energy can be saved by:

● Removing microorganisms from the coil, drain pan and plenum areas
● Reducing air-side pressure drop
● Increasing air-side heat transfer
● Increasing system capacity

UV-C lamps are generally operated continuously to achieve the most effective cooling
system cleaning and indoor air quality improvement.  The resulting lamp energy use must
be less than the cooling system energy savings for overall savings to accrue.  In a typical
installation the installed lamp power could be as low as less than 1% of HVAC system
power for large systems and as high as 5% or greater for smaller systems.  The savings
produced by the lamps need to exceed these levels to achieve net energy savings for the
installation.

Another benefit  CoilClean System users describe is a reduction in flu, cold and general
germ-related illnesses after the systems installation.

By eradicating the microbial build-up on the surface of the coil the resultant air delivered
to an enclosed space, such as an office, guest room, restaurant etc becomes a lot
‘fresher.’  This is especially noticeable in areas that were previously high in humidity.

The reduction in humidity alone has a direct effect on the DEW POINT inside an occupied
space.  As most people concentrate solely on the temperature to obtain good indoor air
quality, the importance of the dew point in relation to occupants thermal comfort is often
neglected.

The CoilClean systems’ UV-C output gives HVAC engineers and building occupants
control over their environment by returning the cooling coil back closer to its original
design specifications.

 Does UV-C help with allergies?

WHAT OUR CUSTOMERS SAY

After 8-weeks of testing the Clean Air ‘CoilClean’ System, we are very pleased with both
the operation of the UV equipment and the attention given to us by the team at Clean
Air (Thailand) Co., Ltd.  We will now be installing this UV system into larger AHUs
throughout the property based on the successful results of this initial testing.
Paul Bruce - Director of Engineering, Shangri La Hotel, Bangkok



 Where is the CoilClean System installed?

Filter Rack

Cooling Coil

CoilClean System

 What are the maintenance issues?
An effective traditional coil cleaning program cleans the coils three to four
times per year.  Use of UV-C lamps can eliminate the need for these
costly, laborious cleaning treatments that create system downtime and
use chemicals, biocides or pressure washing.  Mechanical or chemical
washing may also damage coils.

UV-C lamps should be inspected to see if they are dirty and cleaned on
a regular basis, as needed.   The frequency of cleaning of the UV-C
lamps depends on the level of filtration and whether the lamps are
upstream or downstream of the filter (Clean Air’s UV-C UVGI Systems
are always ‘downstream’ of the filter and on the supply-side of the FCU).
Clean Air suggests that lamps installed downstream of an effective filter,
will not need to be cleaned at all before they need to be replaced.  If
cleaning of the lamps becomes necessary, they can be wiped with a soft
lint-free cloth (when the lamps are “off”) moistened with isopropyl alcohol
or glass cleaner, to assure that the lamps are operating at optimal
efficiency.  Lamps lose their efficacy with age and are generally replaced
annually (every 8,000 - 10,000 hours usually) or whenever the output falls
below 70% of the initial output.
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