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Bi-polar Ionization Air Purification

Emerging technology—such as bi-polar ionization—gives 
technicians another option to improve IAQ for customers.

Indoor air quality affects health, comfort, productivity and 
quality of life. People breathe on average 15–20 times per 
minute during the 20-plus hours spent indoors each day. 

Each of those breaths contains not only the oxygen needed  
to stay alive, but also any airborne contaminants that are 
present in the indoor air environment. Given that indoor air 
pollution levels can be dramatically higher than outdoor lev-
els, the importance of understanding how to control and im-
prove IAQ is clear.

The U.S. Environmental Protection Agency has defined 
three elements as key to ensuring good IAQ: source control, 
ventilation and air cleaning.

An understanding of where sources of contamination 
come from within a space and how to eliminate them as 
much as possible will assist in any strategy to improve IAQ. 
However, many sources of contamination cannot be easily 
eliminated. Particles, spores, dust and allergens may infil-
trate in places where they cannot be blocked out or captured. 
Gases and odors can be a byproduct of the space and its use. 
Bacteria, viruses and germs are often carried and spread by 
people. These contaminant sources need to be addressed by 
other methods. 

Ventilation is one strategy to reduce contamination, es-
pecially the gaseous chemical-based compounds that makeup 
VOCs. These compounds are commonly found in building 
materials, furnishings and cleaning products, but even people 
can generate VOCs. Increasing volumes of outside air into a 
space will dilute and reduce concentrations of VOCs, but this 
can come with a hefty price tag. 

Unconditioned outside air uses the majority of HVAC en-

ergy and is costly to bring to a comfortable indoor level. As 
energy costs continue to rise, construction methods have 
evolved to build and insulate homes and buildings tighter, al-
lowing for far less natural ventilation. While these methods 
have improved energy efficiency, they often can degrade air 
quality. VOCs build up and concentrate, resulting in uncom-
fortable air and symptoms such as burning eyes, sore throat, 
and headaches. 

Air cleaning or removing the contaminants from the 
space where people breathe is a key factor in maintaining  
good IAQ, especially since source control and ventilation 
can be costly and difficult to control. Filtration is the most 
traditional and widely used air-cleaning method. Filters, use 
media and other methods to strain the air through and cap-
ture particles. The Minimum Efficiency Reporting Value 
rating system was developed to rate various filters’ percentage 
efficiencies. For example, a MERV 7 filter is 30% efficient 
to ASHRAE Standard 52.2 and a MERV 13 filter is 80% 
efficient. 

While filters can capture particles and remove some con-
taminants from the air, they are limited to the air that passes 
through them. Many contaminants are generated within a 
space and are encountered by the occupants before they can 
reach the filter media. Furthermore, higher-efficiency filters 
that strain air more effectively also restrict air flow, making 
the space more difficult to condition and requiring more en-
ergy to do so. 

Ions at work
One emerging air-purification technology is bi-polar ionization, 
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 As bi-polar ions interact with contaminants in the air the particles attract to one another, making them bigger and 
heavier so they can be trapped in air filters or fall to the floor out of breathing range.

which uses electronics, glass and metal ion-generating tubes 
to create air ions. Though there are many forms of ion sys-
tems available, bi-polar ion systems use a glass and metal ion 
tube—not needles, wires or grids. 

Ions are a naturally occurring element and found in abun-
dant quantities in pristine environments, such as higher 
mountain elevations, near waterfalls, or other unpopulated 
and non-industrialized places. In areas that are more populated 
and industrialized, such as city environments, the natural bi-
polar ion supply becomes diminished by manmade pollution. 

Going further into indoor environments, where more con-
taminants are generated and concentrate, the supply of ions 
is practically non-existent. Bi-polar ion systems are designed 
to increase the levels of both positive and negative ions in 
indoor spaces and raise them up to levels that are naturally 
found in clean, pristine environments. 

All matter in the universe contains a positive or negative  
charge. Bi-polar ions interact with contaminants, and these 
interactions affect and reduce the common contaminants 
that degrade air quality. Particles, dust, allergens, mold spores, 
etc., become agglomerated by the bi-polar process. This 
means particles are attracted to other particles and become 
bigger and heavier. They are more effectively caught by fil-
ters in an air system or in the case of particles generated 

Bi-polar ion systems are 
designed to increase the 

levels of both positive and 
negative ions in indoor spaces  

and raise them up to levels 
that are naturally found in 

clean, pristine environments. 

“
within the space, the agglomeration process takes them out 
of the breathing range rapidly dropping them to the floor. 

VOCs, odors, chemical compounds, etc., also interact with 
bi-polar ions. The compounds are broken down into simple, 
harmless and odorless elements like carbon dioxide and water 



w w w . r s e s j o u r n a l . c o m14  RSES Journal FEBRUARY 2011

 A technician 
completes the 
installation of a 
bi-polar ioniza-
tion system into 
the air duct. 
Since air flow is 
not restricted, 
duct resizing  
and redesigns 
are not required.

vapor. The bi-polar process does not mask or dilute the VOC, 
but breaks it down and helps to eliminate it. 

Bi-polar ions also interact with micro-organisms such as 
bacteria, viruses and germs. The interaction with the ion 
strips a hydrogen molecule from the pathogen, affecting its 
reproductive ability and its ability to infect, thereby reducing 
the transmission of airborne illnesses.

system InstallatIon
These systems are applicable in both commercial and resi-
dential buildings, and they offer unique benefits to each. In a 
residence, in addition to all of the air-quality benefits detailed 
earlier, bi-polar ion systems are very energy efficient. A typi-
cal in-duct system that can treat up to 2,000 cfm of air flow 
will only consume 5 W of power. In addition, bi-polar tubes 
inserted into the supply air flow do not restrict the air flow, 
which filters and other air-purification methods can do when 
capturing and collecting contaminants. 

For example, a 2,000-cfm capacity bi-polar system that 
can offer a MERV-13 equivalent performance will only cost 
$9/year to operate by its electrical consumption and small 
restriction to air flow. By comparison, a MERV-13 media 
filter in that same 2,000-cfm system will cost $254/year 
to operate due to the increased heating and cooling costs 
caused by air-flow restriction. 

All of the same bi-polar ionization benefits in residen-
tial applications also apply to commercial applications, in 
addition to significant energy savings realized by the sys-
tem’s ability to allow reduced outside air ventilation via 
ASHRAE 62.1 IAQ Procedure. This engineered ventila-
tion-design approach can result in HVAC-system tonnage-
capacity savings that can cover the cost of such a system, 
while offering ongoing operational cost savings.

Bi-polar ion systems also are easy to install and main-
tain. Systems are designed to the supply-air cfm of the 
HVAC system, which determines the number of units and 



As the demand for improving IAQ and reducing energy 
costs increases, bi-polar ionization systems offer another 

option for contractors to help their customers.
“
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bi-polar tubes required. Units are installed into the main 
supply or discharge duct. Since they do not restrict air flow, 
mechanical redesigns and duct resizing are not required. A 
typical system can install in under one hour. Maintenance 
is only required once a year to replace worn bi-polar tubes. 

As the demand for improving IAQ and reducing energy 
costs increases, bi-polar ionization systems offer another op-
tion for contractors to help their customers.

Tony Abate is the Vice President of Operations and Chief 
Technology Officer for the Clean Air Group of AtmosAir  
Solutions. A Certified IAQ Professional and ASHRAE regular 
member, Abate also has authored several articles and conducted 
training seminars on IAQ, and is recognized as an industry expert  
on IAQ and bi-polar ionization air-purification technology. For more  
information e-mail tabate@atmosair.com or visit www.atmosair.com.


