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Publication Information
Why NAFA Guidelines?
The National Air Filtration Association (NAFA) provides “Best Practice Guidelines” to help supplement existing information on the
control and cleaning of air through proper filtration. Many organizations recommend “minimum” air cleaning levels. NAFA publishes best practice based on the experience and expertise of our membership along with information and research of the governmental, medical and scientific communities showing the short and long term impact particulate and molecular contaminants have on human health and productivity.
This Guideline provides advice on achieving the cleanest air possible based on the design limits of existing HVAC equipment and
with consideration of the impact on energy and the environment. For a more complete explanation of principles and techniques
found in this Guideline, go to the website www.nafahq.org and purchase the NAFA Guide to Air Filtration 4th Edition.
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All rights reserved.
COPYRIGHT AND LIMITATIONS ON USE
The information available through NAFA® Guidelines is the property of The National Air Filtration Association® (NAFA) and is
protected by copyright and other intellectual property laws. Information received through the NAFA Guidelines may be displayed,
reformatted and printed for your personal, non-commercial use only. You agree not to reproduce, re-transmit, distribute, disseminate,
sell, publish, broadcast or circulate the information to anyone, including but not limited to others in the same company or organization as you, without the expressed prior written consent of NAFA with the following exception:
You may, on occasion, include isolated portions of information from NAFA Guidelines in official memoranda, unit newsletters, reports, and presentations, but only if such memoranda, reports, and client presentations are distributed or otherwise made available in
non-electronic form, for a non-commercial purpose to a limited number of individuals. You must include in all such memoranda,
reports, and presentations the phrase, “Used with permission of The National Air Filtration Association®.” You may not post any
content from the NAFA Guidelines to any newsgroup, mail list, electronic bulletin board or other forum without the prior written
consent of NAFA.

Disclaimer
The information contained in this Guideline is intended for reference purposes only. NAFA has used its best efforts to assure the
accuracy of information and industry practice. NAFA encourages the user to work with a NAFA Certified Air Filter Specialist
(CAFS), to assure that these Guidelines address specific user equipment and facility needs.
Issues regarding health information may be superseded by new developments in the field of industrial hygiene. Users are therefore
advised to regard these recommendations as general guidelines and to determine whether new information is available.
NAFA does not guarantee, certify or assure the performance of any products (other than those bearing the NAFA Certified Product
label), components, or systems operated in accordance with NAFA Guidelines.
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NAFA Guidelines for Schools
Purpose
This best practice air filtration guideline is established for the removal of particulate and
molecular contaminants for the improvement of indoor air quality and protection of
HVAC equipment in K-12 schools. It serves to provide the facility managers with the
necessary tools to make measurable differences to the operation of the HVAC systems in
their campus through air filtration.

Scope
This Guideline identifies air quality issues associated with typical schools K-12. It
establishes design criteria and performance specifications for new construction, as well as
existing HVAC systems. This shall include methodology for contaminant removal by
filtration and associated system maintenance.

Background
School districts around the world are some of the most frequently used high traffic
buildings in our society. They also hold some of our most important resources - those
being students and faculty. School districts are always under financial constraints to
achieve high quality education at low cost. This may result in neglect to their facilities
and HVAC maintenance due to staffing, lack of knowledge and operational costs. With
new research showing the benefits of cleaner environments on learning and health, our
students and faculty should have cleaner air to breathe.

Sneezing, coughing and talking add
condensate nuclei particles to air and
increases the possibility of
transmission of disease. Most public
schools are funded based on student
attendance and as such, excessive
absenteeism potentially caused by
IAQ issues may ultimately result in
school districts losing funding.
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While cutting small costs for proper air filtration may show an immediate savings impact
on the budget, keeping up with proper preventative maintenance and scheduled air filter
changes will have a more sustainable impact in the long run. Without proper
maintenance and filtration, key components of HVAC systems will deteriorate, resulting
in costly repairs or increase operating costs.
School HVAC Systems
Most school districts have commercial grade HVAC systems with single stage filtration.
Since many of these systems are dated and have been using filters with a very low
efficiency minimum efficiency reporting value (MERV) based on ANSI/ASHRAE
Standard 52.2) number, it is essential to clean evaporator coils, fans, and all other major
components of HVAC systems when implementing a new filtration system. Cleaning the
system and installing higher efficiency/low pressure drop filters may achieve lower
pressure in the system, higher airflow and higher levels of particle removal resulting in
cleaner air.

NAFA Best Practice Recommendations
Based on the EPA’s “Tools for Schools” program, “…all schools should have a minimum
filtration efficiency of MERV 8 in all HVAC applications.”
Filter Efficiency
Air filters should have Minimum Efficiency Rating* Value (MERV) of between
8 and 13.
The higher the (air filter efficiency) rating, the better the protection for the
equipment and the occupants. It has been estimated that a 30% increase in static
pressure across a coil results in a $200 (electric cost) per 10,000 cfm of air
movement (at 7 cents per KWH). This does not include the added cost of cleaning
dirty heating or cooling oils, drain pans, or air ducts. Designers should consider
specifying a low efficiency (~10%) pre-filter upstream of the main filters. The prefilters are generally easy and inexpensive to change, and will capture a significant
amount of the particulate mass in the air thereby extending the useful life of the
more expensive main filters.

1.

* Disclaimer: NAFA would like to correct a mistake made in the EPA’s “Tools for Schools”
document. MERV is not a Rating. It stands for Minimum Efficiency Reporting Value. It is the
intention of NAFA to inform the EPA of this mistake so it can be corrected.*

NAFA recommends MERV 13 efficiency filtration for all HVAC applications in
schools. Key to this efficiency is the protection for the HVAC components
from particles that promote biofilm, particulate fouling, and microbial
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contamination in the equipment and more importantly reducing the respirable
(0.3 to 3 microns) concentration of pollutants for students and faculty.
(ASHRAE Guideline 10)
It is recognized that some induction units and other room specific heating
or cooling equipment may not be capable of MERV 13 filtration due to
configuration or fan capacity. In these applications careful seal and
selection of media filtration methods should be assessed for the protection
of the HVAC component. The EPA’s “Tools for Schools” program also recommends
designing more filter surface area into ventilation systems.
“ This has two advantages: the number of filter changes each year is reduced, thereby

reducing the cost of labor to properly maintain the filters; and static pressure loss is lower,
which saves money by reducing the amount of power needed to operate fans and blowers.

Since different filter media are approximately proportional in their efficiency/pressure drop
ratio, the most effective method for reducing pressure drop is to design more filter surface
area into the filter system. This can be done by the specification of a filter with larger

amounts of surface area, such as a pleated filter or bag filter. The next method is to increase
the number and/or size of the filters in the airstream, for example, by mounting the filter
slots in a "V" pattern, rather than a filter rack that is simply flat and perpendicular to the
airstream.”(2)

A proper filter should be selected and a proper change out frequency should be
established. This change out frequency can vary from unit to unit within a certain
building and should be established based on the following criteria:
1.

The specified or allowable pressure drop

2.

Filter manufacturers’ recommended final pressure drop

3.

Values demonstrated by experience

4.

Value determined by life cycle cost analysis.

For more information about selecting the proper change out frequency, please refer to
Chapter 11 of the NAFA Installation, Operations, and Maintenance of Air Filtration
Systems manual.
SPECIAL APPLICATIONS – There are certain areas in schools that require more
specific filtration beyond general HVAC.
Molecular Filtration: Use of molecular filtration is recommended in the following areas:
Metal working (welding fumes)
Locker Rooms

Chemistry and Biology Labs
Swimming Pool areas
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Dust Separators:
Use of specialized filtration equipment such as a dust collection systems are
recommended in woodworking areas.
In these special applications a NAFA Certified Air Filter Specialist (CAFS) should be
contacted to determine the proper filter and /or filtration media required to remove the
contaminants associated with these areas.

Operation and Maintenance
It is recommended that the manufacturer’s guidelines be followed in all circumstances
when retrofitting an existing system. What follows is a list of some of the more
important factors to consider when operating and maintaining an HVAC air filter system.
As a supplement to manufacturer’s guidelines, (see NAFA Installation, Operation and
Maintenance of Air Filtration Systems (IOM) manual.)
• Installation of Air Filtration Framing Systems
These systems may consist of built-up filter banks, side access housings, or modular
tracks. A qualified HVAC system design engineer should be consulted to specify the
required quantity, arrangement, airflow, and pressure requirements of the air filter
installation.
• Installation of Filters
Refer to the manufacturer’s instructions when installing filters into the HVAC system.
An understanding of the entire HVAC system is helpful to ensure that the air filters are
properly installed. Proper size and gasketing is imperative to the integrity of the filter
system. It is also beneficial to a maintenance program to add a filter log near the filter
bank of each HVAC unit or in a computerized data base. This will help to insure that
filters are changed on time and that each filter bank is using the proper change out
frequency.
• System Integrity
Start Up – Maintaining the HVAC system’s integrity is vital to proper air filtration. After
installation, the system should be checked for:
1. Correct size of filter frames
2. Fastening devices, i.e. filter holding clips
3. Filter gaskets on frames, doors, and filters should be checked to insure that there
are no leaks or gaps
4. Filter frames and housing should also be properly sealed as this will prevent air
bypass and maintain system pressure.
• Maintenance
A preventative maintenance program should be in place and should include;
1. Inspection of filter frames, fastening devices, gaskets, and ductwork.
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2.

Removing and replacing damaged or defective gasketing and duct insulation
will keep air from bypassing the filter banks.
3. Keeping the coils and blower free from dirt and debris by regular cleaning
In summary, good housekeeping will keep the HVAC system in proper working order
and will provide the facility with air that is not only heated and cooled, but also clean.
Monitoring of Flow and Pressure Drop
All filters increase the resistance to the flow of air in an HVAC system. This increase is
called “pressure drop” because in a draw-through system, as the filters load and the
resistance increases, the fan pressure is lower on the downstream side, hence the pressure
“drop” downstream of the filters. Pressure drop can be measured with a pressure sensing
device or air filter gauge such as a manometer, or magnehelic.
All HVAC units should have a pressure-sensing device installed to
accurately monitor the airflow and pressure drop across the filter
bank. When a filter has exceeded its useful life, based on life cycle
costing, it should be replaced. Leaving a filter in place after this
point may increase operational and energy costs and could damage
the HVAC system components.

Most molecular (gaseous removal contaminates) filters will not increase in pressure drop
over time, especially with proper pre-filtration. Some particulate media when
impregnated with sorbent could increase in pressure drop, however, it is not indicative of
service life of the sorbent. Service life of a molecular filter is a function of types and
concentration of contaminants, and filter design. Most manufacturers offer testing
services to determine remaining filter service life. It is important to note that as the
media life decreases, so does the efficiency of the molecular filter. Molecular filters are
often recommended for change out before media is 100% spent.
Disposal
Filters should be disposed of in accordance with all local, state, and federal regulations.

Summary
There are many contributing factors involved in the degree of filtration needed in schools.
These recommendations are given based on the ideal filtration to protect HVAC
equipment and improve the health of students and faculty in the school system. MERV
13 filters are capable of protecting HVAC equipment and will remove target respirable
particulates, which could cause illness, and should reduce overall school absenteeism.
In order to maintain the degree of filtration needed, an active maintenance program is
essential. Problems arising from poor filter maintenance can cause HVAC breakdowns
and a decrease in overall indoor air quality.
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Glossary
Air Filter/Air Cleaning - a device used for the removal of particulate or gaseous impurities from
the air.
ANSI - American National Standards Institute – As the voice of the U.S. standards and
conformity assessment system, ANSI empowers its members and constituents to
strengthen the U.S. marketplace position in the global economy while helping to
assure the safety and health of consumers and the protection of the environment.
ASHRAE - American Society of Heating, Refrigerating and Air Conditioning Engineers.
ASHRAE is an international organization that sets standards and guidelines for the heating,
ventilating, air conditioning, and refrigeration industry.
CAFS - Certified Air Filter Specialist accreditation granted by NAFA® to those who pass the
national exam on air filtration.
cfm - Cubic feet per minute; a volumetric measurement used to size fans and duct work.
HVAC - Heating, Ventilating & Air Conditioning
IAQ - indoor air quality describes the quality of air supplied to an interior space. The goal of
IAQ is to provide air that is clean and healthy to building occupants.
Life Cycle Costing (LCC) - the investigation and valuation of the environmental impacts of air
filters.
MERV - Minimum Efficiency Reporting Value refers to the lowest efficiency of a filter when
tested in accordance with ANSI/ASHRAE Standard 52.2 2007.
NAFA® - registered acronym for the National Air Filtration Association, the trade association for
air filter manufacturers and distributors, worldwide.
Pressure Drop - describes the drop in static pressure of the air from the upstream side of a filter
to the downstream side.
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Other NAFA Publications
NAFA Guide to Air Filtration

NAFA Guide to Air Filtration
Air filtration is one of the most important considerations involving the design, installation and
maintenance of HVAC systems, yet is one of the least understood concepts in the HVAC
industry. Thus, the need for the NAFA Guide to Air Filtration, which is the most informative
and comprehensive manual ever published in the HVAC Industry.
Now in its 3rd edition, the NAFA Guide to Air Filtration covers principles of air filtration,
applications of all types of air filter products, filter testing methods, indoor air quality, filter
owning and operating costs, plus much, much more. Over 200 pages with numerous tables, photos and
illustrations help to educate the reader on the mechanics and elements of air filtration.
The NAFA Guide to Air Filtration is required reading for anyone wishing to become a NAFA Certified Air Filter
Specialist. The certification examination is based on material in the manual.
It is also suggested reading for anyone involved in the design, installation, or maintenance of HVAC systems.
For a copy of the NAFA Guide to Air Filtration, contact a NAFA member in your area or the NAFA home
office.
Member Cost: $49.00; Nonmember Cost: $79.00
Installation, Operation & Maintenance of Air Filtration Systems

Installation, Operation & Maintenance of Air Filtration Systems
This manual is designed to serve as a guide for those involved in the installation, operation,
and maintenance (IOM) of air filtration systems. Over 100 pages with nearly 50 illustrations
highlight the universal characteristics and the important procedures involved in the IOM of air
filtration systems.
Ideal for both teaching the basics to individuals just starting out in the field, as well as serving
as a reference guide for experienced personnel, this manual is a must for anyone involved in
the industry. The NAFA IOM Manual is required reading for the NAFA Certified Technician
(NCT) program.

Member Cost: $40.00; Nonmember Cost: $55.00

NAFA Programs
NAFA Certified Air Filter Specialist Program
The CAFS program distinguishes those professionals who have demonstrated a
thorough, up-to-date understanding of air filtration technology and a high level of
professionalism.
In order to become certified, air filtration professionals must pass an extensive
examination on the principles, methods and applications of air filtration, based on the
text, NAFA Guide to Air Filtration. Candidates for certification are also subject to compliance with the NAFA
Code of Ethics.
Certification is renewable on an annual basis pending successful completion of continued education
requirements in order to demonstrate current and continued expertise.
When purchasing products or services from a Certified Air Filter Specialist, customers are assured that their
particular requirements and needs will be addressed by a knowledgeable professional.
NAFA Certified Technician Level I and Level II Program
The NAFA Certified Technician Program (NCT/NCT II) is a certification program for technicians
involved in the installation, operation, and maintenance of commercial air filtration systems. Originally
created for NAFA members, the program has been redesigned to suit the needs of facility managers,
building owners, HVAC service contractors, and those who employ technicians in the HVAC industry.
In order to certify technicians, candidates must pass an exam administered by any NAFA Certified Air
Filtration Specialist (CAFS). Training sessions with a CAFS, self-study, and seminars, prepare candidates for the exam,
which is an open book test with NAFA’s Installation, Operation, and Maintenance of Air Filtration Systems Manual (IOM
Manual).
The NCT Level II designation is earned by NCT’s who attend a hands-on training of Bag in/ Bag out
procedures and pass an exam administered by NAFA Staff.
Being NAFA certified provides education for individuals in the service of air filtration systems, recognizes
the knowledge and expertise of technicians, and develops formalized structure for ongoing education of
maintenance staff.

NAFA Product Certification
One of NAFA’s latest initiatives is the development of the NAFA Product Certification Program.
The program is designed to verify the performance of various air filter products as advertised by
their manufacturers.
Participation by manufacturers in the program is voluntary. As the program gets underway, it is
expected that most major manufacturers will submit products for certification. The public may access the
NAFA website to see which products have been certified through the program.

