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Breathing Easy

MITIGATING HVAC SYSTEM LOSSESIN
HERALTHCARE FACILITIES

HVAC (Heating, Ventilation and Air
Conditioning) systems are a common fix-
ture in everyday life, whether they’re in
your home, businesses or even hospitals.
You may think of HVAC as sweet, cold, re-
lief from a hot summer’s day, but what are
the functioning and necessary differences
between these systems from space to space?
What special considerations and require-
ments are needed when ventilating and
cooling spaces where health and safety are
paramount? What kinds of losses can arise
when these systems aren’t installed, main-
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tained, or operated properly?

Before diving into these critical ques-
tions, it’s important to have a fundamental
understanding of a common central air con-
ditioning system you may find in a home.
Homes with central air conditioning are typ-
ically configured with an indoor air handling
unit, which houses a blower, a heat source
(gas or electric), and a cooling coil, and an
outdoor condensing unit. Refrigerant pip-
ing is run between the condensing unit and
the cooling coil which facilitates heat trans-
fer and allows the system to cool the house.

This cooling process is referred to as the re-
frigeration cycle, and while an explanation
would be a great read, for these purposes it’s
important to know that it helps move heat
out of a space. Filters are installed on the in-
door unit to collect dust, pet hair, and other
airborne particulates before they are spread
throughout the home.

Heating, ventilation and air condition-
ing systems serve an even more important
role in hospitals. They do this by maintain-
ing comfortable temperature and humid-
ity levels and, importantly, by maintaining
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a clean environment, reducing the risk of
exposure to contaminants and thus contrib-
uting to the well-being of patients.

Several factors influence the potential
for HVAC systems to contribute to infec-
tions in hospitals:

1. Design and Maintenance: Well-
designed HVAC systems with appro-
priate ventilation and filtration are
less likely to contribute to infections.
Routine cleaning and disinfection of
HVAC components (such as filters,
ducts, and coils) are crucial.

2. Airborne Pathogen Trans-
mission: Certain pathogens, such
as those causing tuberculosis or in-
fluenza, can be transmitted through
the air. HVAC systems can potentially
spread these pathogens if not properly
controlled.

3. Air Pressure Relationships:
Hospitals use HVAC systems to main-
tain different air pressure zones to
prevent the spread of airborne infec-
tions between areas. Surgical rooms
are positively pressurized meaning that
they push clean, filtered air outside the
room, so that contaminants from out-
side the sterilized environment are not
pulled into the surgical space. Proper
management of these pressure differ-
entials is essential.

4. Filter Efficiency: The efficiency
of air filters in HVAC systems plays a
significant role in removing airborne
particles, including pathogens. High-
efficiency filters are typically used in
critical areas like operating rooms and
isolation rooms.

Hospital HVAC requirements are
outlined in the International Mechanical
Code as well as ASHRAE (American
Society of Heating, Refrigerating and Air-
Conditioning Engineers) Standard 170,
Ventilation of Healthcare Facilities, and are
typically based on room type and room vol-
ume. An operating room is going to require
more ventilation than a typical patient’s
room, for example. Special consideration is
given to temperature and humidity require-
ments, as ASHRAE 170 specifies ranges for
both.

HVAC components in a hospital are
surprisingly similar to what one may find
at home, however in lieu of an indoor air
handling unit or furnace, hospitals can
have massive air handling units. These units
can often be found installed on a dedicated
floor, with large shafts of ductwork spread
throughout the building. These units use
chilled water to cool the air down, but still
have provisions for heat and filtration.
Sizing these systems is critical, as under-
sized units can contribute to higher than

required temperature and humidity in the
space, while oversized units prevent the sys-
tem from dehumidifying properly due to
short cycling. This can create a favorable
environment for the development of mold.
Keeping these systems operating correctly
is paramount, as excessive temperature and
humidity can lead to damage to sensitive
instrumentation, medical supplies, or even
the decommissioning of operating rooms
used for surgeries.

Hospitals take air filtration very seri-
ously. With many units containing two sets
of filters, there are extra considerations that
must be made on the maintenance side.
Most residential HVAC units are config-
ured with the filter upstream of the cooling
coil. This has several benefits, one of which
being that it prevents any condensation
on the cooling coil from being blown into
the filter by the fan, often called “blow-by.”
Having a set of final filters, as seen in many
hospital systems, presents a challenge to re-
duce the risk of blow-by, not only from the
cooling coil, but from humidifiers as well.
Designers and operators must work to keep
the velocities inside these units down to re-
duce the amount of blow-by, as wet filters
are potential breeding grounds for mold,
bacteria and other potentially harmful or-
ganisms.

Dealing with losses in healthcare fa-
cilities can often turn into a monumental
effort. The costs of medical equipment,
supplies, and loss of revenue as a result of
a failure can quickly rack up. There are
many different types of commons claims
that could occur:

1. Water Damage: Frozen coils, im-
properly operating humidifiers, leak-
ing hot or chilled water piping, as well
as leaky plumbing, can all cause sub-
stantial water damage. Additionally,
elevated levels of moisture via a leak or
excessive humidity can result in poten-
tial mold and pathogen growth. Water
damage can result in direct damage to
the building structure and its contents,
as well as indirect damage due to the
inability to utilize a space until remedi-
ation has taken place.

2. Fire Damage: Malfunctions of me-
chanical and electrical components of
HVAC systems, such as control panels,
gas fired equipment, and wiring can
lead to fires.

3. Equipment Breakdown: Failures of
mechanical heating and cooling sys-
tems such as boilers, chillers, pumps,
and air handling units can result in
significant repair or replacement costs.
Additionally, equipment that is non-op-
erational can result in the inability to
utilize systems in the facility until re-
pairs have taken place.

4. Liability Claims: Improper opera-
tion of mechanical systems can result
in bodily injury or property damage,
which may lead to liability claims
against the building owner, installer
or operator. Special consideration is
given to space temperature and hu-
midity requirements to ensure patient
safety. These claims could be driven by
improper design or installation of the
facilities HVAC system.

Due to the important nature of safety
and health, engaging a mechanical en-
gineer with direct HVAC experience
in healthcare facilities is crucial when
dealing with these types of claims.
The complex nature of these systems
and the claims associated with them
will often dictate a multi-disciplined
approach from fire investigation to
civil or structural engineering needs.
Engaging an expert early on will best
allow for the documentation and pres-
ervation of evidence to ensure the best
outcomes for the proper and efficient
handling of claims.

While HVAC systems play a crucial role
in both residential homes and health-
care facilities, the demands placed on
them are markedly different. In homes,
the focus is primarily on comfort, en-
ergy efficiency, and cost-effectiveness.
In contrast, HVAC systems in healthcare
facilities must meet stringent require-
ments to ensure patient safety, infection
control, and regulatory compliance.
These systems are designed to maintain
precise temperature, humidity, and air
quality levels, and they must be highly
reliable to avoid any disruption to crit-
ical medical services. Understanding
the unique requirements is essential
for effective HVAC system design, main-
tenance, and loss prevention. As tech-
nology advances, HVAC systems will
continue to evolve, but the emphasis
on safety and reliability in healthcare
settings will always remain paramount.

Ryan Yarborough, Plk.,
HBDP is a mechanical engi-
neer in S-I-A’s Atlanta Office,
investigating mechanical
equipment and systems fail-
ures, including those involv-
ing heating, ventilation, and
cooling equipment. His experi-
ence includes code analysis, design, and evaluat-
ing operating issues with equipment and systems,
such as plumbing and piping systems, boilers,
chillers, and cooling towers. Ryan is a registered
Professional Engineer in multiple states.



https://sealimited.com/professional/ryan-yarborough/
https://sealimited.com/professional/ryan-yarborough/
https://sealimited.com/

