Indoor Air
QUALITY
A look at residential air cleaning systems
and their affect on family health.

Air Quality

Indoor Air Quality — not as apparent as outdoor air quality.
Air. While essential for life, its purity is not assured. Outdoors, air pollution
is obvious — billowing smoke from chimneys, exhaust from automobiles
and the smog settling over the cities all remind us daily that our air quality
is being compromised. Indoors, the dangers are more insidious and less
obvious. The impurities found in homes can build to levels high enough to
affect individual health and the quality of lives.

Poor indoor air quality is a prevailing concern.
Poor indoor air quality is attributable to a variety of factors and stems from multiple sources. The Air Advice State of
Our Indoor Air Report, 20071 demonstrated through independent testing of the air of 10,000 American homes
from across the country that 96% of homes had at least one type of IAQ problem. Pollutants included volatile
organic compounds, carbon monoxide, radon, environmental tobacco smoke and biologicals such as pollen, dander,
bacteria and fungus. These pollutants varied little by geography. Particulate matter was the leading cause of poor
indoor air — found in 85% of homes.

Abbreviations
IAQ:
Indoor Air Quality
HVAC:
Heating, Ventilation,
Air Conditioning
EPA:
Environmental
Protection Agency

What does this mean to you?
Results from recent focus group interviews indicate that
over half of allergy patients who seek medical attention due
to a respiratory issue proactively ask their physician about air
filtration.2 More specifically, patients want to know how air
cleaners work and which types are proven to work better
than others. Many physicians believe air cleaning is part of an
integrated approach to treating patients with respiratory aliments.

Improving Indoor Air
Air cleaners are part of an integrated
approach to respiratory wellness.
There are three main approaches to improving
indoor air quality: source control, improved
ventilation and air cleaning.

Source Control:
Source control refers to removing the source of
the pollutant from the home. Examples include
not smoking indoors and removing animals,
plants, unused solvents and paint thinners from
the home.
Ventilation:
New construction techniques that utilize energy
efficient windows and doors, extra caulk and
weather-stripping, house wraps, sealants and
additional insulation all lead to decreased
movement of outside air through the home.
This lack of ventilation leads to a buildup of stale
and dirty air. In fact, according to the EPA, the
lack of air movement through homes can lead
to a buildup of toxic pollutants that can have
concentrations up to a hundred times greater
inside a home than outside.3 Ventilation is key
in decreasing pollutants that are generated
inside the home. Indoor concentration of outdoor
particles such as pollen may actually increase
when ventilation rates are increased due to the
introduction of fresh outdoor air.

Air Cleaning:
Air cleaners and filters are a vital part of the
solution for poor indoor air quality. These cleaners
remove the particulate matter that remains
airborne after source control and ventilation
have failed.4 The effectiveness of air cleaners in
improving overall air quality is highly dependent
on both the type of air cleaner selected and the
nature and concentration of the pollutant.

Air Cleaning Systems
Residential air cleaning systems
and their relative effectiveness.
Why Be Concerned about Particles in the Air?
UPPER RESPIRATORY TRACT
(nasal passage and pharynx)
5–30 microns
• Molds and spores
• Pollens
• Dust mites
• Outdoor air dust

MIDDLE
RESPIRATORY TRACT
(trachea and bronchi)

Not all indoor air cleaners are the same.
Air cleaners are purchased to remove particulate (dust,
smoke, allergens, spores…) from the air. Some remove
just very large visible particles. Others are effective on
allergen-sized particles. Still others are effective all of the
way down to virus-sized particles.
The most important measure of an air cleaner’s
performance is the percentage of particles removed from
the air or the removal efficiency. Only those air cleaners
with the highest efficiency can consistently remove
particles of the smallest size (0.3 – 1.0 micron). These
small particles are most likely to deposit into the alveoli
of the lungs and include particles in tobacco smoke,
bacteria and viruses (see chart).

Conventional furnace filters protect systems, not people.
Standard furnace filters are flat, mechanical fibrous filters
that are added in series with the heating and cooling
system. They trap only the very largest particles. Their
primary job is to protect the home’s heating and cooling
equipment. Any high efficiency air cleaner is more
effective in removing the small particles — dust, dander,
pollen, etc. — that concern us here.

1–5 microns
• Bacteria
• Pet dander
• Small mold pores
• Outdoor air dust

What is HEPA?
LOWER RESPIRATORY TRACT
(alveoli)
<1 microns
• Tobacco smoke
• Small bacteria
• Outdoor air dust

Where a particle is likely to deposit in the respiratory
system depends primarily on the size of the particle.
How the body reacts to the particle once it reaches
its destination varies from person to person. There
could be no reaction at all, or a simple cough, or the
reaction may be an asthma attack or worse.

HEPA is an acronym for ‘High Efficiency Particulate
Air’. A true HEPA® is a type of filter that removes at
least 99.97% of particulates such as dust, animal
dander, smoke, mold and other allergens that are
0.3 microns or larger, from the air. Most residential
heating and cooling systems are not able to
accommodate such filters because of their physical
dimensions and increase in airflow resistance.
There are bypass HEPA air cleaning systems that
are ducted off the heating and cooling system but
only clean approximately 30 percent of the air
traveling through the ductwork.

High efficiency air cleaners: there are two main types.
Whole-home air cleaners are devices that attach to heating
and cooling equipment for the purposes of filtering particles
out of the air that is circulated via the duct system
throughout the home. These are designed to clean the
air in the whole house.
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Portable air cleaners are devices that treat air in the
immediate vicinity of the unit and, in order to remove
particles, need some sort of fan to move air through the
unit. They are not intended for whole-house filtration.
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The first decision: which type of high efficiency air cleaner to choose.
The chart below compares the two types. Both types have
their place. However, if the living conditions and heating
system of the residence allows, the whole-home type has
definite advantages.

Enhanced and superior air quality is only one of these
advantages. Additional benefits included added
efficiency, decreased maintenance requirements and
improved longevity.

PORTABLE

WHOLE-HOME

Treat air only in the immediate vicinity of the unit.

Treat the air in every room of the home.

Separate units are required for each room.

Single unit cleans air throughout the home.

Often are noisy and obtrusive in living areas.

Are installed out of sight into the heating and cooling
system working invisibly, silently and automatically.

May not be as energy efficient due to the need for
multiple units.

Energy efficient. Can improve the efficiency of the central
heating and cooling system by as much as 25 percent by
trapping and removing harmful dust, dirt, dander, hair
and other substances that settle on the equipment.

Require more frequent cleaning and maintenance.
Need to have their filters changed every one to three
months.

Are engineered to last as long as the entire HVAC system.
Filters require changing every one to two years, depending
on the manufacturer and model.

A i r C l e a n i n g Te c h n o l o g i e s
Two technologies are used in both whole-home and portable air cleaners.
Electrostatic precipitator technology: This type uses the
mechanism of electrostatic attraction to filter particles
from the air in two stages. The first stage charges the
particles (either negative or positive) as they pass
through. The second stage uses charged surfaces
(plates or honeycomb structures) to attract and capture
the particles.5

Mechanical technology: This type uses either flat or
pleated media made of either synthetic material or glass
microfibers. The mechanisms of particulate filtration for
mechanical type air cleaners are straining, interception/
impingement and diffusion.

Which technology to recommend.

Hybrid: A hybrid air cleaner also uses two stages of filtration.

The first stage charges the particles as they pass through,
just like an electrostatic precipitator, but the collector stage
is made of filter media. Particles are captured via straining,
interception/impingement and diffusion, as well as by
electrostatic attraction.

POLLEN

There is no question that electronic air cleaning systems
are more efficient, doing a more thorough cleaning of
indoor air. Whether this level of technology is necessary
would depend on the living habits and health concerns of
the residents.

PET DANDER

RESPIRABLE DUST

SMOKE

TREATED AREA

MAINTENANCE

WHOLE-HOME
AIR CLEANER*

99.9%

98.5%

98.5%

98%

Whole-Home
4 times an hour

Yearly

1” FURNACE FILTER

< 2%

–

–

–

Whole-Home
4 times an hour

Monthly

PORTABLE

99%

99%

–

–

10 x 12 room
2 times an hour

Monthly

*APRILAIRE MODEL 5000 AIR CLEANER

What about ozone?
Ozone is an unstable oxygen molecule that is a
pollutant most commonly found in outdoor air.
Exposure to high levels of ozone can be harmful to
health and can lead to symptoms such as cough and
sore throat and can worsen asthma and other lung
conditions. Sources of indoor ozone include photocopiers
and laser printers. Some indoor air cleaners are designed

to generate ozone as their primary means of ‘cleaning
the air.’ These machines have been proven to be ineffective
and, due to the buildup of high levels of ozone, are not
recommended. Leading consumer and government
publications have come out against these products.6
Whole-home air cleaners, such as those sold by Aprilaire,
do not utilize ozone to clean the air.

Proven performance and efficiency.
Any air cleaner’s effectiveness is measured by how
thoroughly it captures particles and the amount of air
it can process in a given period of time. A recent
independent study conducted by LMS Technologies,
Inc.7 found that the Aprilaire Model 5000 outperformed
competitors in this important efficiency testing. The
Aprilaire Model 5000 provided the best long-term
efficiency, with six month efficiency exceeding all others
by as much as 27 percent on small particles and up to
54 percent on larger particles.8

Aprilaire whole-home air cleaners are installed as part of your home’s
heating and cooling system. They clean the air by pulling it from every
room in your home through the return ducts, filtering it and sending clean
air back to your home.

Aprilaire Model 5000 Central Air Cleaner
efficiencies and benefits.
• Traps up to 99.9 percent of airborne pollen, mold and
spore-sized particles.
• Eliminates up to 98 percent of airborne
bacteria-sized particles.
• Removes 94 percent of respirable dust.
• Captures up to 99.5 percent of airborne particles the
size of tobacco smoke.

Return
duct

• Removes up to 80 percent of airborne
virus-sized particles.

AIR CLEANER CONTROL
Const nt Cle
ning 24/7
Autom tic
3o min Cycle/Hr
Event Cle
n 3 Hour Cycle
Allergies 24
Hour Cycle

Filter Reset

Hold for 5

Sec

Clean Air

Dirty A
ir

• Never a need for the frequent and time-consuming
cleaning or washing of collector cells.

System
fan

Heating/Cooling
system

• Aprilaire units only need to have their filters changed
every one to two years.
• Absolutely silent operation, and invisible too — no
distracting snapping or crackling sounds like those
generated by other types of electronic air cleaners.

The key to healthier indoor air is to provide consumers
with an integrated, highly-efficient central air cleaning
system that is easy to control and operate.
Aprilaire whole-home air cleaning system
with active control

Online sources of additional information:
CALIFORNIA EPA AIR RESOURCE BOARD
Air Cleaning Devices for the Home

www.arb.ca.gov/research/indoor/indoor.htm
www.arb.ca.gov/research/indoor/acdsumm.pdf
US ENVIRONMENTAL PROTECTION AGENCY
Ozone generators sold as air cleaners

www.epa.gov/iaq/pubs/ozonegen.html
RESEARCH PRODUCTS CORPORATION
Health

www.aprilaire.com/index.php?znfAction=IAQProblems&category=health
Air Advice State of Our Indoor Air Report, 2007.
Focus Group info.
3EPA authentication.
4ELSEVIER, Effect of central fans and in-duct filters on deposition rates of ultrafine and fine particles in an occupied townhouse, August, 2003.
5There is also a hybrid air cleaner that uses two stages for filtration. The first stage charges the particles as they pass through, just like an electrostatic precipitator, but the collector stage is
made of filter media. Particles are captured via straining, interception/impingement, and diffusion as well as by electrostatic attraction.
6US Environmental Protection Agency. Ozone generators that are sold as air cleaners: an assessment of effectiveness and health consequences. Washington, DC: US Environmental Protection
Agency; no date. Available from URL: http://www.epa.gov/iaq/pubs/ozonegen.html.
7LMS Technologies, Inc. of Bloomington, MN, is an independent laboratory and global leader of particulate air filtration. LMS also performs contamination testing for the food, drug and
semiconductor industries.
8All filtration tests are conducted following strict industry recognized ASHRAE (American Society of Heating, Refrigerating and air-Conditioning Engineers) Test Standards 52.1 and 52.2.
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