Filter Efficiency and Selection

We all have purchased air filters for our heating and
air conditioning systems. . .but have you ever stopped
to take the time to compare the drastic differences
between filters? This issue of eCurrentLines will
explore filter efficiency and help you determine which
efficiency is best for your facility.

Filter Efficiency

The most widely utilized efficiency standards quoted by filter manufactur-
ers today are set forth by the American Society of Heating, Refrigerating
and Air-Conditioning Engineers (ASHRAE). In 1992 ASHRAE developed
Standard 52.1 which established procedures to measure the ability of air
filtering devices to remove particles. Then, in 1999, ASHRAE issued
Standard 52.2 which established new standards to quantify particle sizes
that an air filtering device would remove. A Minimum Efficiency
Reporting Value (MERV) was derived from Standard 52.2 to rate filter
efficiency, ranging from a low-efficiency MERV rating of 1 up to the high-
est efficiency MERV rating of 16. Low-MERV-rated filters might typically
be used to filter out large particle contaminants such as lint, dust, carpet
fibers. The medium-high MERV-rated filters will filter smaller submicron-
size particles such as bacteria and mold spores, lead dust, auto emis-
sions, radon and legionella among others.

Filter Selection

Proper attention to filter selection and maintenance will help to produce
cleaner, purer air and reduce Indoor Air Quality (IAQ) problems. Selection
of the appropriate filter should be determined by your facility’s needs and
not by the initial cost. In order to determine the best type of filter you
should identify the types and sizes of typical particle contaminants that
you need to filter. In other words, if you know you want to filter out
pollen spores that are typically 5 — 10 microns diameter in size, than you
can review the attached chart to see that you need a filter with a MERV
rating between 5 to 8 to handle this contaminant. You might find it inter-
esting that the smallest size particle visible to the human eye is 10
microns, which accounts for only about .18 percent of the particles meas-
ured in the air. Special filter applications may be required if your facility
will be filtering contaminants such as high heat, high moisture, chemicals
odors, or when your facility is operating in flammable conditions.
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Filter Replacement

When filters get dirty and clogged, they put an extra load on the air han-
dler motor, causing a decrease in air pressure and ultimately causing
higher energy usage. Follow manufacturer's recommended procedures for
filter maintenance and replacement, and always document your filter
replacement history.

Many of the lower efficiency (low-MERV-rated) filters tend to have rec-
ommended replacement periods of 30 days. Some of the more efficient
filters (with a med-high MERV rating) may have a higher initial cost but
often offer a longer useful life, such as 90 days. It is recommended that
filters be changed during times when the building is either unoccupied or
when the air supply is turned off to prevent odors or loose particles from
entering the system. If relative humidity reaches the dew point at which
condensation begins to appear, bacteria and mold may start to grow on a
filter. Be certain to change filters immediately if they get wet, or if you
notice microbial growth on the filter, or if the filter is collapsing to the
point where it is allowing the air to bypass filtering.

To get a detailed copy of specific MERV ratings criteria visit ASHRAE's
Web site at www.ashrae.org to purchase a copy of Standards 52.1 or 52.2.

For more information contact your Progress Energy account executive.
This article and other information pertinent to our Commercial, Industrial,
and Governmental (CIG) customers are posted here.
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Table E-1

Application Guidelines

Approx. Std. 52.1 Results Application Guidelines
Std. 52.2 MERV
Dust Spot Typical Controlled Typical Applications Typical Air
Efficiency | Arrestance Contaminant and Limitations Filter/Cleaner Type
20 n/a n/a =<0.30 pm Particle Size Cleanrooms HEPA/ULPA Filters
Virus (unattached) Radioactive materials |>99.999% efficiency on 0.10-0.20 um
19 n/a n/a Carbon dust Pharmaceutical particles, IEST Type F
Sea salt manufacturing >99.999% efficiency on 0.30 ym
18 n/a n/a All combustion smoke Carcinogenic particles, IEST Type D
Radon progeny materials >99.99% efficiency on 0.30 pm
17 n/a n/a Orthopedic surgery particles, IEST Type C
>99.97% efficiency on 0.30 ym
particles, IEST Type A
16 n/a n/a 0.30-1.0 pm Particle Size |Hospital inpatient care |Bag Filters: Nonsupported (flexible)
All bacteria General surgery microfine fiberglass or synthetic
15 >95% n/a Most tobacco smoke Smoking lounges media. 300 to 900 mm (12to 36 in.)
Droplet nuclei (sneeze) Superior commercial deep, 6to 12 pockets.
14 90-95% >98% Cooking oil buildings Box Filters: Rigid style cartridge
Most smoke filters 150 to 300 mm (6 to 12 in.)
13 80-90% >98% Insecticide dust deep may use lofted (air laid) or
Copier toner paper (wet laid) media.
Most face powder
Most paint pigments
12 70-75% >95% 1.0-3.0 pm Particle Size | Superior residential  [Bag Filters: Nonsupported (flexible)
Legionella Better commercial microfine fiberglass or synthetic
1 60-65% >95% Humidifier dust buildings media. 300 to 900 mm (12to 36 in.)
Lead dust Hospital laboratories deep, 6 to 12 pockets.
10 50-55% >95% Milled flour Box Filters: Rigid style cartridge
Coal dust filters 150 to 300 mm (6 to 12 in.)
9 40-45% >90% Auto emissions deep may use lofted (air laid) or
Nebulizer drops paper (wet laid) media.
Welding fumes
8 30-35% >90% 3.0-10.0 pm Particle Size |Commercial buildings |Pleated Filters: Disposable,
Mold Better residential extended surface, 25to 125 mm
7 25-30% >90% Spores Industrial workplaces | (1to5in.) thick with cotton-polyes-
Hair spray Paint booth inlet air ter blend media, cardboard frame.
6 <20% 85-90% Fabric protector Cartridge Filters: Graded density
Dusting aids viscous coated cube or pocket filters,
5 <20% 80-85% | Cement dust synthetic media
Pudding mix Throwaway: Disposable synthetic
Snuff media panel filters
Powdered milk
4 <20% 75-80% | >10.0 pm Particle Size Minimum filtration Throwaway: Disposable fiberglass
Pollen Residential or synthetic panel filters
3 <20% 70-75% Spanish moss Window air Washable: Aluminum mesh, latex
Dust mites conditioners coated animal hagior foam rubber
2 <20% 65-70% | Sanding dust panel filters
Spray paint dust Electrostatic: Self charging
1 <20% <65% Textile fibers (passive) woven polycarbonate
Carpet fibers panel filter

Note: A MERV for other than HEPA/ULPA filters also includes a test airflow rate, but it is not shown here because it has no significance for the purposes of this table.

ANSI/ASHRAE STANDARD 52.2-1999

To view previous issues of eCurrentLines, click here

or go to www.progress-energy.com/custservice/flacig/ resourcectr/ newsletter.asp?promotile=28
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