MAINTENANCE/HVAC

By Denise Ernst

Stop the surge

Adopt a strategic plan to limit the financial impact
of increased demand for energy resources

anaging your energy usage is
an important step toward keep-
ing your hospital competitive in
the years ahead. Healthcare
organizations are spending
more than $8.3 billion on energy each year to meet their
patients’ needs, according to the Energy Information
Administration, and chances are your organization could
better control its portion of that.

If your hospital has a strategic plan for sales, marketing
and projected growth, it's time to create a strategic plan
for controlling your energy usage. With market trends
suggesting the demand for energy resources will rise dra-
matically over the next 25 years — with U.S. demand
for electricity expected to grow at least 40 percent over
that time — there is increasing concern that energy
prices could also rise dramatically, having an impact on

profitability, according to the United States Department
of Energy’s Annual Energy Outlook and International
Energy Outlook 2007.

Looking at the forecast

Forecasting your facilities’ energy costs for the next two
decades starts with identifying the availability and cost of
your buildings’ power sources.

The local utility company can provide information about
their plans for increasing their fuel sources in the next 20
or 30 years and whether they expect to increase their sus-
tainable energy through production of wind or hydroelec-
tric power or other, non-fossil fuel production. Use of these
alternative, or green power, sources may increase costs in
the next few years, but would be a good choice in the long
run. How the utility expects to divide these fuel sources
can help you belter anticipate energy prices.

The U.S. Department of
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Energy provides annual
energy reports that can
help with your forecast.
Some large energy con-
sumers are bypassing
their local utilities alto-
gether and buying natu-
ral gas from independent
suppliers, which allows
them to pay only for the
cost of the gas and its
transportation.

Predict the future
While you can't predict
the future, you can re-
hearse to be prepared for
many potential changes.
These can include prob-

A good stralegic energy plan begins by accessing your facility’s HVAC system for maintenance
and productivity issues.
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lems related to severe
weather, penalties (or
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Forgotten filters

Proper maintenance for HVAC filtration systems
is key to reducing airborne diseases

ndoor air pollutants are unwelcome visitors in vir-
tually any setting, but they pose even bigger prob-
lems in healthcare facilities, where there are large
numbers of at-risk people such as post-operative
patients, patients with compromised immune sys-
tems, seniors and infants. In fact, airborne noscomial dis-
eases account for four to five percent of all hospital-
acquired infections, according to 2007 estimates. And some
sources attribute 2,000 to 3,000 deaths each year due to
“dirty construction” in or near operat[ng hospitals.
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Implement a filter change-out schedule based on a routine
schedule or based on monitoring how the filter’s resistance
to airflow changes over time.
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Airborne nosocomial fungal infections can be caused by
Aspergillus. Contaminated air ventilation systems have
been associated repeatedly with outbreaks of nosocomial
aspergillosis.

In addition, limited space in older hospitals impedes the
installation of central air supply systems with updated air
filtering technology, thus allowing sick building triggers like
dust and spores to be released into the air.

Ideally, particulates within a building that trigger respira-
tory illness such as microorganisms, dust, smoke, volatile
organic compounds and allergens should be eliminated or
significantly reduced by a building’s heating, ventilation
and air-conditioning system. The key component to reduc-
ing these triggers is effective air filtration, which provides
the primary defense for building occupants and HVAC
equipment against pollutants generated within a building,
as well as pollutants from air drawn into a building from
the HVAC system. That's why it is critical to pay close atten-
tion to proper filter installation and maintenance.

Filter installation

The goal of installation should be to avoid bypass air,
which remains unfiltered since it bypasses around the filtra-
tion media. This unfiltered air contains particulate matter
that can contaminate housings, coils, fans and ducts, which
can increase operating costs through inefficient operation




and increased maintenance. Bypass occurs when filter
media is not properly sealed in the filter frame, when filters
are not properly gasketed in filter racks, or when air han-
dler doors and ducts are not properly sealed.

Gaps around high-efficiency filters or filter housings can
decrease filter periormance. For a 1 mm gap, bypass flows
may be less than five percent of the total airflow; for a 10
mm gap, bypass flows can increase to 25-35 percent of the
total airflow. Air, like any other gas or liquid, will flow
through the area with the least resistance. Because higher
efficiency filters have a larger resistance to airflow, bypass
air has a larger effect on high performance filters.

Bypass air reduces the Minimum Efficiency Reporting
Value. Mathematical models have shown that a one mm
gap causes a MERV 15 filter to perform as a MERV 14 filter,
while a 10 mm gap causes a MERV 15 filter to perform as
a MERV 8§ filter.

To avoid bypass air and other problems:

1 Check for rips and holes in filter media and replace
damaged filters.

[J Make sure media is sealed in the frame.

[ Make sure that gaps between filters are sealed.

[ Install the filter according to the air flow direction
indicated on the frame.

O Ensure that filter fasteners are in place and correctly
installed, especially if filters are serviced from the down-
stream side.

1 Make sure the bank of filter frames is rigid and rein-
forced to avoid collapse.

[ Caulk cracks between filter frames or between the bank
of frames and the duct wall to prevent unfiltered air leakage.
[ Pay attention to filter holding frame seals, gaskets and

filters that don’t match the filter holding frame size.

Filter monitoring

Filters should be monitored to provide maximum filtration,
It is important to implement a filter change-out schedule
based on a routine schedule or based on monitoring how the
filter's resistance to airflow changes over time. If filters are left
in the system too long, the resistance to airflow will increase
and the filter will risk being deformed or blowing out of the
frame. Additionally, filters operating beyond their recom-
mended life can consume far more energy than new filters.

The proper filter change-out schedule is also important to
keep dirt from accumulating in the ductwork, where, if the
relative humidity reaches the dewpoint so that condensa-
tion occurs, it can become a breeding ground for bacteria
and mold. Filters should be changed immediately if they
become wet, if microbial growth on the filter is visible, or
if the filters collapse or become damaged so that air
bypasses around the filter.

Operators can be alerted to change filters via a differen-
tial pressure measurement device installed across the filter
bank and/or pressure drop switches with alarm inputs to a
building automation system. While a visual inspection is
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critical to ensuring the integrity of the filters, dan’t rely
solely on a visual inspection, since filters that appear dirty
often have not reached the end of their service life.

Make the job easy

HVAC filters that have depth-loading media can reduce
airflow resistance and conserve energy, enhance dust load-
ing and prevent face loading of the filter. Select pleated fil-
ters with an expanded metal backing, which keeps the pleats
and media stable, especially when the filter begins to load.

Some filter manufacturers use a two-color filter media con-
struction to make it easy to see which side of the filter is the
upstream side.

Another tip is to place labels on the housing units with
the number and type of filters, date changed, and initial
resistance to airflow. Difficult-to-access air handlers are
more likely to suffer from poor maintenance. Therefore,
quick release and hinged access doors are better than bolt-
ed access panels when security is not an issue.

In addition, make sure replacement filters are the correct
size and compatible with the housing. Review the perform-
ance characteristics of the filter to ensure the airflow resist-
ance will not be too great, especially as the filter loads.
Greater resistance will reduce air flow to the unit, reducing
heating/cooling efficiency and energy efficiency.

Protect the HVAC system and occupants

Time filter change-outs for when the facility is unoccu-
pied. This will help avoid problems associated with disrup-
tions in the HVAC system and distribution of particulates as
dust-loaded filters are disturbed.

For filter change-outs in occupied facilities, turn off sup-
ply fans to prevent debris from entering the ductwork. The
filter area should be cleaned and washed down while fans
are off. Use a clean rag instead of compressed air to wipe
dust from the inside of the filter housing and around gasket
surfaces. When removing a used filter, avoid dropping
contaminants in the ductwork.

Follow the recommendations of the filter manufacturer for
the proper procedures and frequencies for changing filters,
and document all inspections and corrective actions.

Lon Edelman is a market manager for Kimberly-Clark
Filtration Products, Roswell, Ga. He can be reached at
lon.edelman@kcc.com.

Filter information

For further guidance on air filter installation and mainte-
nance, the National Air Filtration Association offers The
Installation, Operation and Maintenance of Air Filtration
Systems (2nd Edition), the NAFA Guide to Air Filtration,
and the NAFA Certified Technician Program. For more
information on these programs, visit www.nafahq.org.






