
FOR SCHOOLS
OUR MISSION To improve health and wellness by 

actively restoring indoor air to its pure, natural state 
where no pollution or contaminants exist, while 

reducing energy use and emissions in the process.



WHY HEALTHIER SCHOOLS MATTER

THE ATMOSAIR ADVANTAGE

Put Well-Being At The Heart Of Your School

Fact:  90% of our lives are spent indoors – and we are what we breathe. AtmosAir improves the indoor 
environment where school staff breathe cleaner, perform better, and feel fresher and more alert. 
Employees who reported the air in their office is “always fresh” were nearly four times more likely to 
report that their work environment is energizing.

Actively Recharging, Continuously Disinfecting The Air We Breathe

AtmosAirTM Solutions is the leading manufacturer of air purification systems using bi-polar ionization.  
AtmosAir’s patented Bipolar Ionization technologyTM has been rigorously tested and scientifically proven 
to be among the most effective solutions for comprehensive air purification of indoor environments.

Unlike most air purification systems, AtmosAir doesn’t wait for pollutants to find their way into a filter via 
the return of the HVAC system or another air cleaning device. Instead, charged ions actively seek out and 
neutralize contaminants at their source throughout your indoor environment, mimicking the way nature 
cleanses the air outdoors.

The Result?  AtmosAir removes inhalable particles and pathogens – including dust, allergens, molds, 
VOCs, odors, airborne and surface bacteria, viruses and germs – to create healthy indoor environments 
where people thrive, while doing it efficiently and cost effectively.

“In indoor environments where the air is ‘always fresh,’ 65% of employees recorded 
only 0-3 sick days per year.”

“Short-term exposure to fine particulate matter – the microscopic particles that pollute 
the air – increased hospital admissions for cardiovascular and respiratory disease among 
Medicare participants.”

Indoor air quality is one 

of the top five most 

urgent environmental 

risks to public health.

“ “



HOW IT WORKS

Restoring Nature’s Balance. Ions On A Mission.

Ionization is nature’s air cleaning process.  

Ion levels are high in pristine natural settings 

but fall off in more populated and polluted 

environments. The positively and negatively 

charged ions generated by the AtmosAir 

system mimic the process that occurs in 

nature by attracting, binding, and neutralizing 

all types of pollutants found in indoor air.
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S O L U T I O N S
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S O L U T I O N S

Microbes, Pathogens, Molds, Particulates, Viruses, and VOCs – Eliminated.

Airborne molds, bacteria and viruses as well as off-gassed volatile organic compounds (VOCs), allergens 

and asthmagens make for a veritable cocktail of indoor pollutants. The AtmosAir system has been rated 

‘excellent’ or ‘good’ at removing 2/3 of the most common indoor air quality contaminants, with a record of 

99% proven microbial and pathogen reduction.

AtmosAir Continuous DisinfectionTM Active Ionization Technology

The beauty of the AtmosAir system is how 

easily it integrates into existing commercial 

and residential HVAC systems. The system 

ensures all airflow passes across its patented 

bipolar ionization tubes to energize the air

with positive and negative ions throughout 

all the spaces served by the HVAC duct 

system in an in-duct installation, or to the 

applicable space if a standalone unit is used.

AtmosAir Removes From 

The Air Anything You 

Shouldn’t Be Breathing
“ “

Incoming air passes over AtmosAir tubes to charge oxygen
molecules to create ions that actively cleanse air throughout
the occupied space
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99% Proven Microbial & Pathogen Reduction

Staphylococcus Saprophyticus, 

Escherichia coli, MS2 Bacteriophage 

and Clostridim Difficile were 

aerosolized in a test chamber and a 

control group and test group were 

studied. All four organisms showed 

a 99% reduction at the end of 

exposure to AtmosAir bi-polar ions 

when compared to a control group.

Source: AntiMicrobial Test Labs, Round Rock, TX 
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Save on Initial HVAC Costs And On-Going Energy Costs

Minimize HVAC system size 
by upwards of 15%

Remove up to 95% of 
ultra-fine particulates

Enjoy a 3 year average  
pay-back on cost of installation

Save up to 30% on HVAC 
electrical costs

Contributes to LEED and 
WELL Building Standards

Remove up to 90% of 
harmful VOCs

SOCIAL

ECONOMIC

ENVIRONMENTAL

• Healthier People

• Higher Productivity & Performance

• Corporate Reputation

• Reduced Illness & Absenteeism

• Increased Energy Savings

• Less Energy Consumption

• Reduced GHG Emissions

Moving and conditioning outside air through a HVAC system represents about 50% of total building energy 

consumption. As a result, airside efficiency typically represents the largest untapped opportunity for building 

owners. AtmosAirTM technology is a sustainable solution that actively enhances indoor air quality and allows 

buildings to reduce outside air per ASHRAE’s 62.1 IAQ procedure, saving both energy and operating costs.

Operational Expenditure Savings From Reduced Outside Air in Conjunction 

with AtmosAir:

• 20-40% Reduction in HVAC Energy Expenditures (Electrical/Natural Gas)

• 4-8% Reduction on Entire Utility Bill.

• Extend life of HVAC filters and equipment

• Fully Compliant With All Building/Ventilation Codes

WHY IT’S BETTER

Improving Indoor Air At The Source. The Benefits Are Clear.



PRODUCTS, SERVICES, AND INSTALLATION 

WE MAKE CLEAN AIR VISIBLE 

Measurably Clean Indoor Air. 
A Decade of Proven Results.

AtmosAir Multi-Core Composite Tubes

• Durable, Shatterproof

• Produces More Ions than

Glass Tubes

• Withstands Maximum Airflow

• Withstands Temperature Swings

• Easy to Handle and Replace

• Two Year Life Span

AtmosAir

AtmosCareAtmosAware AtmosSmart

indoor air purification system

managed service (maintenance)indoor air quality monitoring system ionization level controller

Simple and Efficient 
Installation

• Simple installation takes less

than 45 minutes

• Easy access to Ionization Tubes

for cleaning or replacement

• Benefits to occupants is typically

noticeable in less than 1 hour

Real-Time IAQ Monitoring & Ionization Control Wi-Fi Enabled Indoor 
Environment Sensors 

The AtmosAware and AtmosSmart 

system make clean air visible by using 

proprietary technology to ensure optimal 

air ions levels are maintained throughout 

your space. AtmosAware sensors measure 

different environmental conditions such 

as TVOC, Ozone, and Relative Humidity. 

The AtmosSmart logic-based controller 

interprets the data and automatically 

adjusts ion intensity to ensure optimal 

levels and air cleaning performance are 

maintained, 24/7. 

We’ve got the ‘Before & After’ data 

to validate successful results and 

energy reductions across hundreds 

of project applications in every 

commercial sector. Let us show you.

• Track and Measure

Temperature

• Relative Humidity

• CO2

• PM2.5 (particulate)

• VOCs

Staples Center - Full Arena Energy Savings Test

Total Energy Used 
(kWh)

AtmosAir ONAtmosAir OFF

583.59 456.56 21%

Energy Savings

Reduction in Outside Air

Outside Air (CFM)
AtmosAir ON

Staples Center Total 
Supply (CFM)

Outside Air (CFM) 
AtmosAir OFF

339,640689,050 172,465 51%

Percentage 
Reduction

Monitor local outdoor & indoor air 
quality, 24/7, on your phone or screen



HEALTHY RESULTS FOR LEADING BRANDS

418 Meadow Street Suite 204. Fairfield, CT 06824.  •  Tel: 203-335-3700 Toll Free: 1-888-MY AIR-11

2115 E. Cedar Street Suite 6. Tempe, AZ 85281.  •  Tel: 480-629-4784

Sectors Served by AtmosAir

• Commercial Offices

• Healthcare

• Schools/Universities

• Hospitality

• Casinos

• Food Service

• Sports

• Airports

• Assisted Living

AtmosAir is proud to work with a wide range of world-class brands, leagues, institutions, and like-minded 

industry partners and associations that believe in the value of healthier indoor environments.

What Our Customers Say

“We have proven that the AtmosAir system does in fact provide cleaner air, and a savings in 
electrical energy. This system helps us in our efforts towards becoming more sustainable.”

— Bill Potoroff, VP Operations, Staples Center & AEG

“We have been tracking our air quality with AtmosAir and marketing the enhancements to 
potential tenants. I really believe AtmosAir is a game changer in this city that can really benefit 

from having fresh air.”

— Steve Levy, Principal, Kamber Management

“We have received great feedback on the rooms with AtmosAir installed. Everyone is 
noticing a difference in the air and we are excited to enhance our air filtration throughout 

our guest rooms and gyms.”

— Melissa Walker, Director of Global Brand Fitness and Wellness at Hilton

“We had the system installed in the locker rooms and training center. The players, coaches and 
athletic trainers noticed an immediate difference. Some of our players that have allergies commented 

that they could breathe easier and the air was fresher and cleaner with no odors. In a locker room 
that was amazing to hear and we had it installed throughout the building and in select homes.” 

— Stephen Jones, President and COO, Dallas Cowboys



AtmosAir INTRODUCTION 

New technologies are constantly being 
introduced to our marketplace. AtmosAir 
Solutions, is the leading manufacturer of Bi-
Polar Ionization (BPI) systems for Indoor Air 
Purification.  

AtmosAir BPI options will save businesses 
money and at the same time protect a major 
investment, the HVAC equipment. 

BACKGROUND 

One of the fastest evolving technologies to be 
introduced into the HVAC industry in the past 
15 years is Bi Polar Ionization (BPI). Building 
design and construction have been impacted by 
ever evolving ASHRAE standards, and owners 
are becoming more and more focused on not  

only heating/cooling/moving so much air, but 
also making sure the HVAC design provided is 
energy efficient. Along with energy efficiency, 
many owners are also looking for HVAC designs 
which will enhance indoor air quality. It has 
been widely reported that humans are spending 
90% of their time indoors. It has been proven 
that the air we breathe can make us feel 
unhealthy, deficient and tired. This in fact does 
affect our health and wellness along with 
productivity. People expect the air they breathe 
to be reasonably safe and comfortable. Yet 
indoor air can be laden with mold, mildew, 
dander, bacteria, and viruses. As a result of 
those paradigm shifts, many owners and 
consulting engineering firms are turning to BPI 
to meet the new and emerging requirements. 

WHAT IS ATMOSAIR BI POLAR IONIZATION? 

AtmosAir Bi Polar Ionization (BPI) is a gas phase 
indoor air purification technology. It works by 
adding a controlled amount of both positive  

and negative air ions to the supply air of air 
handling system. The negative ions contain an 
extra electron while the positive ions are 
missing an electron resulting in an unstable 
condition (see paragraph opposite). 

AtmosAir 508FC 

AtmosAir Bi Polar Ionization
Air Purification Technology



By understanding the capabilities of Bi Polar 
Ionization, and properly applying the 
technology to air handling units, we will be 
employing a technology to our air handling 
units which will disinfecting the supply air 
stream as well disinfect the AHU. 

WHERE UTILIZED 

AtmosAir has been deployed in healthcare 
networks, airports, commercial office spaces, 
schools, sports environments, museums, 
casinos, and almost all types of indoor 
environments where the air we breathe is 
valued.   

BENEFITS OF ATMOSAIR SYSTEM 

Particle Reduction: Up to 95% of Ultrafine 
Particulate is Reduced 

VOC Reduction (Odor Control Solution); Up to 
90% of VOCs are oxidized (broken down) to 
simple, harmless elements.  

Mold, Bacteria, Viruses Reduction: Reproductive 
cycle is interrupted with AtmosAir technology 
and colony forming units are reduced 

Energy Efficiency Opportunity: 50% Reduction in 
Outside Air Heating/Cooling Load is Possible 
with Technology generating 4-8% utility energy 
savings.  

Indoor Air Monitoring: Real-Time Temperature, 
Relative Humidity, Co2, PM2.5 (particulate), 
VOCs, Air Quality Index Monitoring 

AIR IONS 

Very simply an ion is an atom or molecule that 
has gained or lost an electron. Both positive and 
negative ions exist in the air. Positive air ions 
are generally molecules of oxygen that have lost 
an electron, whereas, a negative air ion is 
generally a molecule of oxygen that has gained 
an electron. Negative ions in the air attract 
particles of pollution and give them a negative 
charge, making them seek electrical ‘ground,’ 
which causes them to fall harmlessly to the 
floor. 

Nature is constantly producing negative ions to 
combat the pollution in the air. 

For example, have you ever noticed how the air 
is stuffy before a storm and afterwards it is 
refreshing? This is because lightening produces 
a high concentration of negative ions, which 
purifies the air and makes it invigorating. The 
same is true of waterfalls. At sea level, we 
typically experience 500 negative and 600 
positive ions/cm3. In cities and inside buildings, 
the ion levels drop by 80% to 95% and are 
barely detectable in small spaces. In ideal ‘fresh 



air’ environments such as mountain ranges, ion 
densities range from 500 to 1,500 ions per cubic 
centimeter (ions/cm3). As the ion density 
decreases, so does the corresponding air 
quality.  By increasing the quantity of charged 
oxygen ions, air quality is improved to ‘fresh air’ 
levels. The table below shows the small ion 
count at various locations: 

PROACTIVE AIR CLEANING 

Not many solutions in the marketplace today 
are proactively cleaning the air we breathe, ‘in 
the space.’ Whereas many systems are located 
on the return side of the air, AtmosAir is placed 
on the supply side of the air so that the air ions 
generated by the systems can safely break 
down contaminants at their source. AtmosAir 
will make particulate heavier and therefore 
more easy to filter. It will also oxidize VOCs and 
odors leaving the space clean and fresh.  

Figure 1Small Ion Counts at Various Locations 

APPLICATION AND PLACEMENT 

The AtmosAir ionization system is intended to 
be mounted in the discharge plenum.  The unit 
is intended to operate only when air flow is 
present.  Thus power to the ionization unit 
should be interlocked with the fan operation or 
controlled via an air pressure switch.  The size 
and number of systems is dependent upon the 
air flow, size of the space, and severity of the 
pollution and odors.  Ionization can be adjusted 
with the 5-step knob.   

AtmosAir in RTU Discharge Plenum 

QUANTITY AND SELECTION 

Depending on the indoor air quality in the 
facility, and the supply CFM required, HVAC 
systems will be equipped with AtmosAir 
systems in single or multiple quantities.   

Indoor Air Quality level is determined by 
referencing the table below.  There is a 
selection tool the AtmosAir Engineering team 
has developed that will input your Air Quality 
selection and CFM that will yield the correct 
quantity of units, type and model of units for 
your application. It also generates all other 
pertinent data necessary for a schedule - Amps, 
Watts, etcs.  

Indoor Air Quality Level Selection Table: 

Indoor 
Air 

Quality 
Level 

Building Description 

A 
Residences, Airports, Office Spaces, 

Schools/Classrooms, 
Day Care Centers 

B 
Odorous Nursing homes, Locker 

rooms, Light Manufacturing, Food 
Processing, Restaurants, 

 C 

Nail/beauty Salons, Smoking 
Casinos, Waste Water Applications, 
Industrial Facilities, Garbage rooms, 

Animal Kennels 



CONTINUOUS DISINFECTION 

Nature has provided the earth with an 
abundance of living, breathing and reproducing 
microbiological agents. These microbiological 
agents exist all around us, some plainly visible, 
some too small for the naked eye to see. When 
not kept in check, these stealth-like unwanted 
invaders can begin to cultivate, populate and be 
transmitted through-out a facility leading to 
odors, illnesses, allergies, and associated allergy 
symptoms. As long as there is a food source, 
moisture and acceptable environmental 
conditions, microbiological growth will flourish 
and can cause significant problems. 

For the purpose of this guide, we will focus on 
viruses, bacteria and fungi (mold) – these are all 
challenges within the indoor air and air handling 
unit. 

AtmosAir and Bi Polar Ionization have tested 
strongly against:  

C. difficile

MS2 Bacteriophage (Norovirus Surrogate) 

E. Coli

S. saprophyticus (Staph/MRSA)

Cladosporium (Black mold, mildew) 

Penicillium/Aspergillus 

Coliform Bacteria 

Bacillus subtilis 

H1N1 influenza virus 

Corona Virus 

H5N1 avian influenza virus 

Airborne Allergens 

Ultrafine particles 

WHY INDOOR AIR QUALITY IS IMPORTANT 

• 90% of our lives are spent indoors. (EPA)

• Indoor air quality is one of the top five most
urgent environmental risks to public health.
(EPA)

• 72% of toxic chemicals are indoors (UL)

• 125 Million Americans breathe unhealthy
levels of air pollution where they live or work.
(American Lung Association)

• 50% of all illness is caused by indoor air
pollution. (EPA)

• Indoor air can be 2-100x worse than outdoor
air. (EPA)



• Pollution readings near highways and urban
areas are 3-4x higher than buildings over 1k feet
away from these areas. (USC)

• Poor Indoor Air Quality is linked to cognitive
function (Harvard)

• Healthy workplaces improve the bottom-line
(Harvard, Gensler)

• 213 Million Work Days Lost Per Year due to
IAQ (ASHRAE)

• Annual absenteeism rate = 3% per employee
or 62.4 hours. 20 Employees Typical
Absenteeism = $41,000 in salary costs (US Dept.
of Labor)

• 3.5x Employees who reported the air in their
workplace is ‘always fresh’ were 3.5 more likely
to report that their work environment is
energizing (Gensler).

SAVING ENERGY 

Outside Air (OA) is required by code for 
ventilation purposes in all occupied spaces. The 
International Mechanical Code (IMC) allows for 
two approaches to calculate OA rates for 
various indoor spaces: 

1. Ventilation Rate Procedure IMC 403.3: This
uses a prescriptive method for calculating
outside air rates based against values set out in
the code for various spaces.

2. An engineered solution that ‘demonstrates
that the ventilation system design will prevent
the maximum concentration of contaminants
from exceeding that obtainable by the rate of
outdoor air ventilation deter-mined in
accordance with section 403.3’

The second approach would be proposed to 
allow for the inclusion of AtmosAir BPI in a 
project to save on first costs and future energy 
costs. 

Using an engineered solution, the amount of OA 
required for indoor spaces can be reduced 
provided the language of the code is met i.e. 
the concentration of contaminants in the space 
is less than or equal to that obtainable by the 
Ventilation Rate Procedure. 

ASHRAE Standard 62.1 2007 outlines an 
approach that is an alternate to the Ventilation 
Rate Procedure (VRP) called the Indoor Air 
Quality Procedure (IAQP) which has been 
accepted by the IMC as an alternate method.  

Applying these procedures have yielded a 20-
40% on HVAC power demand and up to an 8% 
savings on utility bills.   



ENERGY SAVINGS BENEFITS 

In addition to IAQ the inclusion of BPI has the potential to reduce OA rates by more than 50% of those 
required under the Ventilation Rate Procedure (VRP). This has the following benefits: 

Cooling load reduction: Reducing the OA intake will require less cooling of the OA for supply to the 
building.  

Potential HVAC equipment reduction: With the reduction of OA the size of HVAC equipment treating 
the OA reduces in size also. This saves space in the plantroom and reduces the size of enthalpy wheels, 
and intake and exhaust louver requirements. Additionally, OA ductwork and associated duct accessories 
are all reduced. It also may avoid having to add chiller tonnage.  

Running cost reduction: With the reduction in amount of OA, the fan size is decreased and hence the 
electrical draw is decreased further reducing running costs. 

Code Compliance: AtmosAir has the ability to prepare and meet the requirements of IECC and IMC 
2012, ASHRAE 90.1 and ASHRAE 62.1-2016. ASHRAE requires specific information be included in the 
design documentation when the indoor air quality procedure is used. The following documentation is 
included within AtmosAir’s IAQp tool in accordance with ASHRAE 62.1-2013 section 6.3.6: 

1. Identification of contaminants of concern
2. Determination of maximum contaminant levels, exposure periods and reference to cognizant

authority.
3. Use of steady-state dynamic mass balance equations to establish outdoor air ventilation rates.
4. Schedule for inclusion in the design documents

MAINTENANCE, POWER, and CONTROL 

AtmosAir systems come with composite BPI tubes. Tubes need to be changed every two years. 

AtmosAir is installed in the AHU and can be connected to a BMS for monitoring. 

Power used by the product is minimal.   

REAL TIME MEASUREMENT AND VERIFICIATION 

AtmosAir has many ancillary options including AtmosAware sensors which monitor, track, and report to 
customer six parameters of Indoor Air Quality including: Temperature, Relative Humidity, Co2, PM2.5 
(particulate), VOCs, Air Quality Index Monitoring.  



AtmosAir Bi Polar Ionization Technology - Frequently Asked Questions 

1. What is AtmosAir Bi-Polar Ionization?

AtmosAir Bi-Polar ionization (BPI) is an indoor air purification technology. It works by adding a 
controllable amount of both positive and negative oxygen ions to the supply air of an air handling 
system. Very simply an ion is an atom or molecule that has gained or lost an electron. Both positive and 
negative ions exist in the air. By increasing the quantity of charged oxygen ions, air quality is improved 
to ‘fresh air’ levels. 

2. How does AtmosAir reduce particulate matter (PM)?

Oppositely charged AtmosAir bi polar air ions cause particles to attract to other particles and become 
bigger and heavier, by a process called “agglomeration”. These bigger heavier particles can now be 
better trapped by HVAC system filters so the filters operate more efficiently. Many small particles that 
are generated within a space by people and their activities may never get to system filters and ordinarily 
stay suspended in air for long periods and can be breathed in, increasing the chance of illness and 
respiratory distress. The AtmosAir bipolar ion process will drop these to the floor quickly taking them 
away from where we breathe. 

3. How does AtmosAir reduce Volatile Organic Compounds (VOCs)?

AtmosAir Bi-Polar ions surround the VOC and break down hydrocarbon chains that ultimately make 
these complex compounds into immeasurable levels of carbon dioxide and water vapor 

4. How does AtmosAir work against various bacteria, viruses, and germs.

AtmosAir positive and negative ions surround the hemagglutinin (surface proteins that form on 
organisms and trigger infections) and change into highly reactive OH groups called hydroxyl radicals. 
These take a hydrogen molecule from the hemagglutinin and change into water (H2O). The ions destroy 
the virus surface structure, for example its envelopes and spikes, on a molecular level. As a result, the 
virus cannot infect even if it enters the body. 

5. Does AtmosAir really work?

Yes, hundreds of references to BPI effectiveness can be found in published literature. AtmosAir has been 
third party tested by the likes of UL, ETL, ATL Laboratories, Microchem Laboratories, and various 
respected laboratories. AtmosAir Bi Polar Ionization has been used worldwide. 

6. Does AtmosAir have a device that measures ion levels?

Yes, we have a specially designed ion meter that will read ion levels. 

7. Does the ionization system increase the oxygen content in air?

No. The technology increases the number of oxygen ions, not the number of oxygen molecules.  It 
revitalizes stable oxygen molecules into unstable oxygen ions – these ions want to react with pollutants 
by trading electrons to become stable again. 

8. Does AtmosAir produce ozone?



No, AtmosAir has been tested to UL-867 standards and will not produce measurable amount of ozone in 
occupied spaces.  

9. Are AtmosAir systems UL listed.

Yes. For complete safety, our systems have been tested and Listed as UL under Category Code ABQK 

(Accessories, Air Duct Mounted), UL Standards: 1995 and 867 respectively, no exceptions. AtmosAir is 
also Energy Star Certified, EU Standard certified, and ANSI/AHAM 3rd party tested.  

10. How do I know that my AtmosAir system is working properly?

First, perform a local check and ensure that the green light on the front of your ionization unit is 
illuminated.  If the green light is not on, call the contractor that installed your unit and have them 
service it. If the green light is on but you do not feel that the air is being cleaned sufficiently, you can 
turn the ionization control knob up until you are satisfied with the air quality. If your ionization tube has 
not been replaced within the last 24 months, you should contact your distributor or contractor and have 
them replace the tube. 

11. How often should the AtmosAir ionization tubes be changed?

AtmosAir Composite tubes will degrade and become ineffective after approximately 2 years. In this case 

the tubes should be changed once every two years. 

12. Is it dangerous to look at the ionization tube while it is operating?

No.  Unlike UV lamps, which can harm your eyes, there is no danger in looking at a powered ionization 

tube. 

13. Is touching the ionization tubes dangerous?
Yes, if the ionization unit is powered and you touch the tube, you could be injured.  Therefore, before 
touching the tube or removing it for annual replacement, make sure the power to the unit is off by 
unplugging it from the power source. 

14. What is the maximum temperature that the ionization tube can be subjected to?

The tubes should not be subjected to temperatures exceeding 150 Degrees Fahrenheit.  

15. What is the warranty of my system?
AtmosAir warranties the life of the system for two calendar years. Many commercial projects are 
warrantied for the life of however long a client changes his tubes and maintains his system in a timely 
efficient manner.  

16. What is sick building syndrome?

Sick building syndrome (SBS) occurs when occupants of a building experience acute health effects that 
seem to be linked to time spent in a building, but no specific illness or cause can be identified. The 
complaints may be localized in a particular room or zone, or may be widespread throughout the 
building. Frequently, problems result when a building is operated or maintained in a manner that is 

http://www.airoasis.com/faqs#q10


inconsistent with its original design or prescribed operating procedures. Sometimes indoor air problems 
are a result of poor building design or occupant activities 

17. Is AtmosAir effective in 100% outside air units?

AtmosAir systems are equally effective whether the air system is 100% outside air and exhaust air, or 
100% re-circulated air, or something in between. AtmosAir systems generate bi-polar ions which are 
then carried by the supply air and distributed through the supply diffusers into the indoor space. The 
engineering of our systems is to saturate the space with ions and the ions to react with contaminants 
within the space. Most ions are spent up in the space by these continual reactions, some may exit 
through the return air but are spent up by media filters, so even in a re-circulation air system, ions do 
survive the trip back. If the AtmosAir system is designed and engineered correctly, the indoor space will 
be enriched with bi-polar ions, resulting in cleaner air.  

18. My room smells of smoke, will AtmosAir help?

Yes, AtmosAir is installed in various cigar bars as well as casinos which have lots of smokers. Smoke 
mitigation is a strength of the AtmosAir system and will help a facility reduce the complex contaminants 
that make up smoke.  

Filter Questions and Other Air Purification Technologies 

1. How is AtmosAir technology different than other air purifiers on the market?

Most technologies you see on the market today are “passive” technologies. Media filters that catch 
particles in the return air stream are the most common. UV or PCO filtration systems that purify air on 
the return side of the air system. AtmosAir is a “proactive” air cleaning system. AtmosAir will work to 
clean the air people are breathing in their occupied space.  

2. Will I still need to change the filters in my heating and air conditioning system?

Yes, the AtmosAir equipment is not a catch and grab filter.  It does not trap particles but rather reduces 
airborne pollutants and particles in the occupied space – where you live, eat, sleep, etc.  In fact, because 
your AtmosAir system causes airborne particles to stick together, your filters will become more efficient 
by trapping these larger particles. 

3. Don’t filters remove microorganisms, VOCs, and particles?

Typical media filters do not do a great job against microorganisms, VOCs, and particles. High efficiency 
media filters are best against particles, but do not see up to 70% of the air that finds it’s way into ‘the 
space.’ Some filters are capable of “catching” or eliminating particles and VOCs from the air stream but 
they do not effectively break down microorganisms, VOCs, and particles at their source so that they do 
not reproduce.  

4. Does AtmosAir Bi Polar Ionization replace media filters?

No, AtmosAir Bi Polar Ionization is an air conditioning component that works in conjunction with 
mechanical filtration and is not intended to replace components such as filters, etc. 

5. How is AtmosAir different than UV lights?

http://www.airoasis.com/faqs#q3


UV lights are only effectively on a handful of contaminants of concern (COC) and these COCs would have 
to pass through the UV light rays for a period of time long enough to be effective.  UV lights do not treat 
any of the air in the occupied space, nor are they effective on VOCs and odors.  UV lights require that 
the air be returned to the air handling system – we label this a “reactive” system. However, UV lights 
can only help the performance of your AtmosAir systems and overall indoor air quality. Many hospitals 
have both AtmosAir BPI and UV lights in order to be proactive against bacteria and COCs.  UV lights have 
also traditionally been used to keep cooling coils clean.       

Sizing Questions 

1. How do I size my AtmosAir Bi Polar Ionization System?

AtmosAir has developed a sizing spreadsheet which will quickly help generate an AtmosAir selection 
schedule. Consult AtmosAir application engineers for custom solutions and guidance. 

2. How is the Indoor Air Quality Level Selection Table used in sizing?

Based on experience, different environments call for a different amount of systems. As an example, in a 
gaming environment there is many more contaminants to deal with so AtmosAir has designed a product 
selection tool around providing the right equipment for the right building.  

For additional information visit our website at www.atmosair.com.

Call (203) 335-3700 or e-mail us at sales@atmosair.com

http://www.atmosair.com
mailto:sales@atmosair.com
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Clean air, both outdoors and indoors, is an essential determinant of a healthy life and a person’s 
well being. 

Outdoor Air Quality OAQ): The federal government has made great progress towards cleaning 
outdoor air since 1970 via the Clean Air Act (CAA) and its additional amendments signed into 
law in 1990. This Act resulted in a significant 70% reduction of aggregate emissions of six 
representative indicators of common pollutants between the years of 1970 to 2014! Thusly, the 
CAA laws define the EPA’s responsibilities for protecting and improving the nation’s outdoor air 
quality utilizing the advances in science and technology to accomplish this task (1).  These 
outdoor air quality improvements have enabled many areas of the country to meet national air 
quality standards set to protect public health and the environment. To simply summarize: for 
more than 40 years the CAA has significantly cut outside air pollution even as the U.S. economy 
has grown. Because of the act, Americans breathe less outdoor air pollution and face lower 
premature death and other adverse health effects (1).    

Indoor Air Quality (IAQ): Despite public health awareness and progress on outdoor air 
pollution, progress on indoor air pollution has significantly lagged behind. The quality of air 
inside homes, offices, schools, day care centers, hospitals and other health care facilities (where 
multi-drug resistant bacteria reside), as well as other private and public buildings where people 
spend a large part of their life, is also an essential determinant of health and well being. 
Interestingly, indoor air quality is profoundly important for two main reasons. First, most 
Americans spend about 90% of their time indoors! Second, the EPA has reported that indoor air 
pollution is 25 to 100 times worse than the outdoor air. However there are some standards for 
indoor air. For example, if you work with certain chemicals, sprayed substances, powders or 
known carcinogens or allergens, the Occupational Health and Safety Administration (OSHA), the 
EPA of the workplace, requires employers to reduce risk for workers (2).  The EPA has also 
developed some additional IAQ tools for schools (3). Certainly also the WHO (World Health 
Organization) has a long tradition in synthesizing the evidence on the health aspects of air 
quality and in providing air quality guidelines defining conditions for healthy air (4). IAQ is a 
term, which refers to air quality within as well as around buildings and structures, especially as 
it relates to the health and comfort of the occupants (5). IAQ is affected by gases (such as carbon 
monoxide and carbon dioxide), volatile organic compounds (VOCs), particulates, microbes 
(including bacteria, viruses and mold fungi), allergens, odors of a variety of types, and anything 
else that might affect the quality of the air. 

How We Make Each Other Sick: There are available techniques for cleaning indoor air, but in 
order to better understand these options it is imperative to first discuss the dynamics of how we 
make each other sick.  The great majority of human infections, about 80%, are transmitted by 
direct and indirect contact, and the remaining 20% of infections are transmitted by 3 other 
modalities, namely, common source (contaminated food or drink), arthropod vectors (such as 
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mosquitoes and ticks), and true airborne droplets (particles 5 micrometers or less, which is 5 
millionths of a meter in size, and which do not readily drop to the affect of gravity. Infections 
such as tuberculosis, SARS and influenza can be spread in this way) (6).   
 
Contact Spread: For contact spread the perspective host must have actual contact with the 
source of germs. Such contact can be direct, indirect or via aerosol droplets. An easy to 
understand example of direct contact is shaking hands or kissing someone who has a cold, 
which can easily spread that cold virus to you.  Coughing, sneezing or talking (are aerosols 
which usually spread within a few feet from the source and the victim) in the face of another 
person in close proximity can also spread their germs directly to that person. On the other hand, 
indirect contact spread is distinguished from direct contact transmission by an intermediate 
object, usually an inanimate object (fomite) like a doorknob or other surface that a contagious 
person has touched or contaminated very recently, then afterwards, you touch it and then touch 
your eyes, nose or mouth or an opening in the skin which are the conduits of entry into your 
body.  
Airborne Spread: Airborne spread implies the spread of germs over a distance of more than 
several feet between the source and the victim. The infectious organisms are usually contained in 
droplet nuclei, which are 5 micrometers in diameter (5 millionths of a meter) or smaller in size. 
These particles can remain suspended in air for hours or days and do not easily fall to the forces 
of gravity. The classic example of airborne spread is the transmission of the tuberculosis bacillus 
by means of droplet nuclei. Another organism spread via airborne is influenza, and yet another 
virus called SARS. We also learned in the post-911 anthrax attacks on NYC and elsewhere that 
the spores of anthrax also travel well in the air and can be kicked-up, so to speak, in particles and 
dust (6).  

 
Allergens: Recently there was a report of a leaky dust filled vacuum cleaner, contaminated with 
Salmonella, which got re-suspended in the air each time the vacuum cleaner was turned on 
thereby infecting and re-infecting the household members.  What is important to understand is 
that dust particles can carry germs but they can also carry allergens. According to the CDC 
allergies are the 6th leading cause of chronic disease in the U.S. at a cost of about $18 Billion all 
told. An interesting statistic often quoted is that the average 1500 sq. ft. house accumulates 
about 40 pounds of dust over a year. And there are approximately 40,000 dust mites and debris 
that are contained in every ounce of dust. Breathing in such air can exacerbate existing allergies 
including asthma. Some ill health effects may show up shortly after a single exposure to 
pollutants in indoor air while some people can become sensitized to biological or chemical 
pollutants after repeated exposure. Other ill health effects may show up either years after 
exposure has occurred, or after repeated periods of exposure to poor indoor air quality (6). 
 
Greatest Risks: Anywhere there is a building or facility that houses numerous people over an 
extended period of time, there is an unquestionable need to provide and/or maintain the quality 
of the indoor air. This is especially so for hospitals, medical centers, and other medical facilities, 
because this is where most of the antibiotic resistant bacteria reside and where many sick 
people are housed. As previously mentioned 80% of all infectious diseases are transmitted by 
direct and indirect contact. This issue is especially important in hospitals where caregivers can 
contribute to unnecessary illness and even deaths. According to the CDC there are almost a 
million nosocomial (hospital acquired) infections that occur every year as well as about 75,000 
deaths from these infections at a cost to society of about $4 billion annually (7).  Nosocomial 
infections, especially those caused by highly antibiotic resistant germs, kill more people every 
year than pancreatic cancer, leukemia, multiple sclerosis, Parkinson’s disease, and Alzheimer’s 
combined. These diseases are the subjects of large public-relations campaigns to raise 
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awareness and solicit funds to combat them. Yet nothing as robust exists for nosocomial 
infections.  Certainly antibiotics have saved millions of lives over the past 65 years or so, and will 
save countless others in the decades to come but in one sense the world’s antibiotic use has been 
a 65 year experiment in self-sabotage. The selective ability to develop antibiotic drug resistance 
has allowed us to create more and more dangerous germs. Misuse of wonder drugs has created 
superbugs. Nowhere are superbugs more prevalent than in hospitals and medical facilities (6). It 
is of the utmost importance to prevent infection in anyway and everyway we can (including use 
of advanced technology that can maintain indoor air quality)., so as not to be faced with a 
treatment dilemma.  
 
Available Techniques for Purifying and/or Positively Affecting Indoor Air Quality: There 
are currently several technologies on the market that are useful to varying degrees for the 
purification of air and the maintenance of IAQ, allowing for reduction of infectious agents such as 
bacteria, viruses and fungi, as well as reduction in allergens and other particulates, especially 
useful in hospitals and other medical facilities. If we can greatly reduce or prevent an infection 
from occurring, we do not have to worry about antibiotic resistance or other problematic aspects 
of treating them. In a similar way reducing or eliminating allergens may more positively affect 
the 6th leading cause of chronic disease in the U.S. –allergies and asthma. These IAQ purification 
techniques are listed as follows in order of decreasing efficacy: Bi-Polar Ionization, PCO/PCI 
(photo-catalytic oxidation) technology, Needle-point Ionization, HEPA Air Filters, UV Light, 
Electrostatic precipitation. Of the aforementioned, there is only one technology that satisfies all 
of the tenants for providing clean indoor air quality for an entire building, which uses low 
energy, is effective against bacteria, viruses, and mold fungi (whether in air or on surfaces), 
neutralizes particulates, breaks down VOCs (Volatile Organic Compounds) eliminates unpleasant 
odors, eliminates static electricity, and produces no chemical or harmful by-products (including 
NO ozone production) and this is accomplished by the production of positive and negative ions 
(bipolar ionization). That system is AtmosAir Bipolar Ionization.  

 
Bipolar Ionization: Bipolar ionization is created when an alternating voltage source (AC) is 
applied to a special tube with two electrodes. When voltage is applied to the tubes 
electrodes (like electricity is applied to a light bulb’s filament) an ionization field is 
produced around the tube (just as light is produced from the light bulb). However the 
ionization cannot be seen but its presence will result in “mountain air” freshness. Such ions 
occur naturally especially on mountain tops and waterfalls, where the production of both 
positive and negative ions purify the air. Such a system has significant commercial and 
industrial applications. The airflow distributes the energized ions into all spaces served by 
the duct system in an in-duct installation or into the application space if a standalone is 
used. The beauty of the AtmosAir system is just how easily it integrates into existing 
commercial and residential HVAC systems. Unlike most air purification systems AtmosAir 
seeks out particulates and contaminants, including germs and does not wait for pollutants 
to find their way into the filter within the air handler. Instead charged ions go to the 
contaminants in the space where you breathe, just as in nature, and do so in a 
continuous fashion and with continuous disinfection.  

 
These positively and negatively charged ions have an effect on dust particles, allergen 
VOC’s, odors, and bacteria, viruses, molds and mold spores. For example, regarding 
particles--- oppositely charged ions cause particles to attract to other particles and become 
bigger and heavier, by a process called “agglomeration”. These bigger heavier particles can 

now be better trapped by HVAC system filters so the filters operate more efficiently. Also 
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many small particles that are generated within a space by people and their activities may 
never get to system filters and ordinarily stay suspended in air for long periods and can be 
breathed in, increasing the chance of illness and respiratory distress. The bi-polar ion 
process will drop these to the floor quickly taking them away from where we breathe. 
VOC’s or gaseous chemical off gasses typically cause odors and irritations.  These are also a 
major source of “Sick Building Syndrome” complaints, where people feel ill at work but feel 
better when they leave the building. Bi-Polar ions break down hydrocarbon chains that 
make up these complex compounds into immeasurable levels of carbon dioxide and water 
vapor. On micro-organisms like bacteria, virus and molds, bi-polar ions will interrupt the 
reproductive ability of these organisms so rather than colony forming units (cfu) 
increasing and spreading and expanding, they shrink away and lessen the chance of 
infection.  

 
 
The Effect of Bipolar Ionization generators on microorganisms: 
 
 The negative and positive ions that are generated by BPI are designed to treat and allow 
energy imparted by the ions to transform ordinary oxygen into Reactive Oxygen Species 
(ROS), Superoxides, Peroxides, and Hydroxyls. These ions have the property of clustering 
around micro-particles, and thus, they surround harmful substances such as airborne mold, 
viruses, bacteria and allergens. At that point, a chemical reaction occurs on the cell 
membrane surface, and they are transformed into OH radicals, which are powerfully active 
(Standard Oxidation Potential  [V] = 2.81 for OH vs H2O2 = 1.78 and OO2 = 1.23) and 
because they are unstable they rob the harmful substance of a hydrogen atom (H). The  
result is that they are inactivated by severing the protein on cell membrane, which causes 
the opening of holes, thusly destroying the entity. The OH radicals instantly bond with the 
removed hydrogen(H), forming water vapor (H2O) which returns to the air. It is most 
important to note that bipolar ionization kills microbes without damaging DNA (therefore it 
does not cause cancer) in the interior of cells and unlike other physical and chemical agents, 
such as UV light, radioactivity and use of caustic chemicals, BPI is totally GREEN and it does 
NOT adversely affect the environment in any way.  

 

 
See the figures below, which pictorially help explain this process: 

 
 

 
 
 
 
 

Mechanism for Inactivating Airborne Virus 

 
The positive (H+) and negative (O2-) ions 
surround the hemagglutinin (surface proteins 
that form on organisms and trigger infections) 
and change into highly reactive OH groups 
called hydroxyl radicals (•OH). These take a 
hydrogen molecule from the hemagglutinin and 
change into water (H2O). The ions destroy the 
virus surface structure, for example its 
envelopes and spikes, on a molecular level. As a 
result, the virus cannot infect even if it enters the 
body. 
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The Bi-Polar Ion technology accomplishes these benefits by sizing systems that consist of 
one of more bi-polar ion tubes, to the airflow rate of the HVAC system and the particulars of 
the space. The system then saturates the spaces with adequate quantities of bi-polar ions to 
ensure these reactions can occur. See below some pictures of installed systems: 

 
 
 
 
 
 

 
One advantage to the way the bi-polar ion technology is applied is that it requires no re-
engineering of the HVAC system, requires no continual adjustment or maintenance except a 
replacement of the bi-polar ion tube every 2 years.  
 
In laboratory testing bi-polar ion systems have shown significant contaminant reduction 
capabilities. The active process of the ions saturating the space to get to the source of 
contamination shows great efficiency when compared to passive technologies that must 
bring the contaminant to the device to be affected. See the below chart of comparison testing 
of CADR rate (Clean Air Delivery Rate): 

 
 

 
Bi-polar ion systems have show good performance on dust particles, VOC’s and micro-
organisms both in air and on surfaces, see below some testing charts from this technology: 

 
 
 

Technology CADR Rate 

AtmosAir B-Polar Ionization 125 

Lennox Photo Catalytic Oxidation 47.4 

Honeywell Electronic Air Cleaner 35.8 

Emerson Polarized Media Filter 27.2 

Sharper Image Ionic Breeze 4.8 

GPS Needlepoint Ionizer 1.3 

Activetek PCO -3.9 

Mechanism for Inactivating Bacteria, Fungi 

 

The positive (H+) and negative (O2 
-) ions cluster together on the surface of 
airborne bacteria or  fungi, causing a chemical 
reaction that results in the creation of highly 
reactive OH groups called hydroxyl radicals 
(•OH). The hydroxyl radical will take a hydrogen 
molecule from the cell wall of an airborne 
bacteria or fungi particle.  

Source: Intertek ETL 
 
Testing was performed to standard ASNI/AHAM 
AC-1-2002. Testing rated relative performance 
on .3 micron particles in a standard 10”x10’x10’ 
chamber.  
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AtmosAir TVOC Testing 

Test Site 

Percentage 

Reduction 

Kilroy Realty 79% 

Hyatt Hotel 95% 

Staples Center 90% 

Santa Ana Schools 97% 

USC 97% 

Rivers Casino 90% 

 

 
 
 
 
 
 
 
Combined with the ability to provide cleaner and healthier air is also the ability for bi-polar 
ions systems to enable a building to save energy. When air quality and the typical 
contaminants are considered and a proven strategy is used to control those contaminants 
(per ASHARE 62.1 IAQ Procedure) ventilation code required outside air introduction can be 
reduced and greater volumes of already conditioned air can be re-circulated. This allows a 
building’s air handlers to cycle less and run for shorter durations and well as chillers and / 
or condensing units. This can enable significant HVAC energy savings sometimes up to 
20% which, in turn, will impact the overall electrical and gas, oil or generated steam cost.  
 
This strategy has been proven in several studies. The US Army in a project co-
sponsored by DOE conducted a study with bi-polar ionization and reducing outside air 
need in a test building. The study concluded that a reduction of outside air from 40 cfm 
(cubic feet per minute) per person occupancy down to 5 cfm per person combined with bi-

Source: Intertek ETL 
 
Testing was performed to standard ASNI/AHAM 
AC-1-2002. Testing showed performance on .3 
micron particles in a standard 10”x10’x10’ 
chamber. Without AtmosAir a 12.8% natural 
decay rate was measured while with AtmosAir 
supplying ions to the chamber an 85.8% decay 
rate was measured.  

Source: Aircuity Inc, EMSL Analytical, Healthy 
Buildings International, DTS Environmental 
 
TVOC levels as well as fixed gas levels were 
measured using Aircuity Optima monitors, EPA 
TO-15 and EPA TO-17 method analyzed by 
capillary gas chromatography and mass 
spectroscopy 

Source: Microchem Laboratory, Round Rock, 
TX 
 
Clostridium Difficile (C-Diff0 was studied to see 
the affect of AtmosAir bi-polar ions. After 24 
hours the percentage reduction was 99.98% 
when compared to the control group, a 3.64 log 
reduction. 

Source: AntiMicrobial Test Labs, Round Rock, TX  
 
Staphylococcus Saprophyticus, Escherichia coli 
and MS2 Bacteriophage were aerosolized in a test 
chamber and a control group and test group were 
studied. All three organisms showed a 99% 
reduction after only 15 minutes of exposure to 
AtmosAir bi-polar ions when compared to a 
control group 
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polar ionization resulted in overall improved air quality in particles, spores and VOC levels 
while showing a reduction in HVAC power demand of 23%. This resulted in over 50 full-
scale building integrations and growing. In a similar case study, Staples Center in Los 
Angeles, CA studied bi-polar ionization along with a strategy that included reduction of 
outside air by 50% and downsizing media filters from MERV 14 to 11. The study showed 
overall better air quality with particle and VOC reductions and HVAC power demand 
decrease of 21%. This study led to a full-scale integration of bi-polar ionization and reduced 
outside air and downsized filters throughout the entire arena. Because Bi-polar ionization 
will go to the source of contamination, a larger percentage of particles are affected than 
with filter systems. It has the effective filtering capacity of MERV 13 filtration without the 
static load on the air system. 
 
 
Comparative Cost Savings and Simple Installation: 
The bi-polar ion technology can enable significant cost reductions when compared to the 
cost of HVAC equipment. Typically HVAC equipment costs approx $1,500 per ton with a ton 
being equal to 400 supply cfm capacity or approx 400 square feet capacity so cost would be 
$3.75 per cfm or square foot. A bi-polar ion system installed costs approx .80 per cfm or per 
square foot, so bi-polar ionization with its ability to reduce outside air and the tonnage 
needed to condition that air, provides a cost effective solution to providing good IAQ in 
buildings. Overall energy use in a typical building is 50% HVAC related and of that HVAC 
energy use is over 50% from having to condition outside air so the energy savings impact is 
substantial. Also bi-polar ion systems are very easy to integrate into new or existing HVAC 
systems. Systems can be easily installed into the main supply duct of the HVAC system so 
the bi-polar ion tubes can be inserted into the supply airflow and saturate the interior with 
bi-polar ions. A typical system that can serve up to 15,000 square feet can be installed in 
under an hour. Also the same system uses less than 50 watts of power to operate and 
imparts a negligible static pressure on the airflow, so these systems do not impose an 
energy penalty by their use as adsorbent technologies such as carbon filters or other types 
of air scrubber systems will by their operation. When compared to a high efficiency filter for 
cost of operation, AtmosAir systems will cost 90% less to operate due to the low airflow 
restriction and operating cost.  
 
Some Additional Supportive Research 
 As previously mentioned nosocomial infections in hospitals, especially with highly 
antibiotic resistant germs, infect about a million patients annually, killing about 75,000 of 
them at a cost of about $2 billion. Several published studies have shown the usefulness of 
bipolar ionization controlling airborne bacterial populations.  For example, there is ample 
evidence that airborne route of transmission is important in the epidemiology of several 
nosocomial bacteria including Acinetobacter spp infections (8). Multiple antibiotic resistant 
Acinetobacter spp have emerged as a significant health-care associated infection 
(nosocomial) and these microbes usually become endemic throughout the hospital (9). The 
above cited study reported that Acinetobacter spp cases were reduced from 11 to 2 (p= 
0.007) using bipolar ionization.  Further, this study reported that it is clear that ionization 
has a likely role in prevention of Acinetobacrter infections (8).  

 
There is growing evidence that bioaerosols can be generated in an indoor setting by 
ventilation or air conditioning systems, dust or shed skin disturbance, coughs, and sneezes 
among others (10, 11). Several other studies have demonstrated that hospital activities, 
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such as bed making, caused significant aerosolization of methicillin-resistant Staphylococcus 
aureus (12, 13). Even nurses polypropylene aprons, along with other plastic materials used 
in a healthcare setting generated static electric fields and collected high numbers of 
microbes (14).  Another study reported that when surgeons perform endoscopic surgery 
they frequently point to a video monitor during the procedure and they found that bacteria 
grew when a gloved hand passed within 4 cm of the monitor but not beyond 8 cm distance 
(15).  In another study, a 40-50 % reduction in microbial air pollution was found after 
employing a 13.5 kV corona-type ion generator every second week in a dental clinic (16). 
Similar types of studies have been conducted for non-biological particles in the 
semiconductor industry. Another major study evaluated the effect of surface charge and air 
ionization on deposits of airborne bacteria (17). They found that implementation of bipolar 
ionization resulted reduction of bacterial deposition. This is important because static 
charges on fomite surfaces may attract resulting deposition in excess of that expected by 
gravitational sedimentation or simple diffusion (17). Their findings suggest that highly 
charged bioaerosols and materials used in patient setting may represent an important new 
avenue for exploration and research into reduction of hospital-acquired infections. 
 
Airborne movement of dust, and other particulates has frequently been implicated as a 
potential mechanism for transmitting Salmonella enteritidis infection in poultry houses (18). 
In order to determine whether air ionization would affect airborne transmission of S. 
enteritidis, baby chicks were housed in four controlled–environment isolation cabinets in 
which airflow was directed across an unoccupied central area from one (“upstream”) group 
of birds to another (“downstream”) group (18). Ionizers were installed in two of the 
caninets. In three replicate trails, groups of chicks were placed in the upstream end of the 
transmission cabinets and orally inoculated with S. enteritidis  at one week of age. On the 
following day, 1-day-old chicks were placed in the downstream end of the cabinets. When 
chicks were sampled at 3 and 8 days post-inoculation, S. enteritidis was found on the surface 
of 89.6% of the downstream chicks from cabinets without negative air ionizers, but on only 
39.6% of the downstream chicks in the presence of the ionizers. Most importantly, 
S.enteritidis was recovered from the ceca of 53.1% of sampled downstream chicks in 
cabinets without ionizers, but only 1 % of the ceca of chicks in cabinets with ionizers 
installed (18). 

 
Studies of the effects of ionization on bacterial aerosols in a burns and plastic surgery unit 
were studied (19). It is known that the microbial contamination of the air in burn units is 
high (20).  A classic study demonstrated in single rooms where isolated patients were 
nursed, the ionization experiments of 24 h periods with -5kV showed lower sedimentation 
bacterial counts during ionization on two repeated occasions (19). The total colony counts 
represent contamination due to staff and patients. Phage typed finger-printing of 
Staphylococcus aureus strains in the air indicate shedding by individual patients. Although 
the sheath bacteria-carrying epithelial cells is large, the number of S. aureus 
bearing particles was significantly decreased by ionization. Clearly the number of S. aureus 
shed by patients in presented cases was also lower during the ionization (19). In a similar 
study, researchers performing experiments with animal respiratory diseases caused by 
Newcastle disease virus suggested that contamination of the air by droplets that carry other 
bacteria like Mycobacterium tuberculosis, Mycoplasma pneumonia, and other microbes (like 
Legionella pneumophila), may also be prevented by ionization of the air (21).  They suggest 
that ionization of air may prove to be an alternative to increased air ventilation and 
filtration (21).  
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Air ionization has a long history of varied applications. In one published review article on 
the ionization of air for removal of “noxious effluvia”,   a presentation of recent 
developments in the application of controllable air ionization processes that apply 
dielectric-barrier discharge devices to generate non-thermal plasmas have led to 
applications for chemical and biological decontamination in indoor environments (22).  
These include significant reductions in airborne microbes, neutralization of odors, and 
reduction of VOCs.  Also removal of very fine particulates (PMx) is also enhanced by air 
ionization. The physics and chemistry of air ionization, and its utility for contributing to 
significant improvements in indoor air are discussed in detail (22).   
  
The efficacy of bipolar ionization technology against a wide variety of pathogens was 
confirmed through collaborative research (23).  Efficacy in inhibiting of airborne target 
substances noted below was verified by exposing those organisms to an ion concentration 
of at least 3000 ions/cm3. Effective kill was achieved in seconds to minutes dependent upon 
the microbe, the exposure time, and the concentration of ions. Studies have shown that a 
more rapid kill-time can be achieved by increasing concentration of ions. For example, 
Sharp Corporation studies in collaboration with Retroscreen Virology Ltd demonstrated 
that the highly pathogenic H5N1 avian influenza virus could be inactivated by 99.9% in ten 
minutes using a high bipolar ion concentration of 50,000 ions/cm3 (24). Sharp has also 
shown that reduction by 99% could be achieved in ten minutes at a concentration of 7000 
ions/cm3 (24). It is very important to understand that during actual real-time in-use 
conditions, bipolar ionization systems perform in a continuous steady fashion with 
continuous disinfection so that large bolus concentrations are unnecessary for 
effectiveness.  
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The results of a series of studies are summarized in the chart below (23, 24): 
 

 
 

Air ionization, although historically well documented and technologically well advanced, is 
just now entering the field of treatment of specific targets in indoor environments, which 
directly affect the IAQ and bring with it the potential for associated health benefits!  
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