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Condensation in
Air-Handling Systems

In HVAC systems, undesired moisture
on surfaces can cause damage to
building materials or mechanical
equipment,

This Engineers Newsletter will focus on
how to properly design and operate an
air-handling system to minimize
undesired condensation within HVAC
systems, and how to properly identify
causes and return the system to
normal operation.,

Understanding the different sources of
undesirable moisture in HVAC systems
can help prevent or solve moisture-related
problems,

Moisture carryover from dehumidifying
coils, condensation on cold surfaces and
fogging often have different sources and
prevention strategies. BEecause they are
often mistaken for each other, it's
important to clearly define them.

* Moisture carryover is defined as
water droplets from a dehumidifying
coil that are not captured in the drain
pan.

* Condensation is caused when the
temperature of a surface is below the
dew point of the air contacting the
surface. Moisture condensing on a
cold surface often results in the
accumulation of water droplets.

* Fog is visible water vapor in air that
can form when moist air mixes with air
at a colder temperature,

.-—'—'_'_'_._

Common sources of moisture in an air
handling system include;

* outdoor air that enters through intake
hoods, dampers, or louvers

* leaks from hydronic or steam coils,
or their associated piping and valves

*  moisture carryover, fogging, or
condensation related to
dehurmidifying coils

 humidifiers, evaporative air coolers
or air washers

*» condensation that is a byproduct of
gas-fired burners

* nfiltration of moist air from outside,
or leakage of liquid water from
outside

* condensate drain pans

* saturated or supersaturated air from
building processes

The specific location within the system
where leaks, drips, or external water
accur can often be a clue to mitigation
and can often be traced to their source
with some careful investigation.

This EN will focus on condensation and
fogging with guidance for prevention and
problem resolution.




Condensation: Where, Why
and How

Condensation requires a cold surface
and air at a dew point above the
ternperature of that surface, Most often
a dehumidifying coil 1s involved, but
there are other contributing factors
including:

infiltration

* bypass
¢ coll control

* uneven air temperatures

» fogging

Condensation due to infiltration. Air
pressure insice an air handling unit
(AHU} cabinet can be both positive and
negative with respect to the
surrounding environment, depending on
the location of the fans (supply, return,
or relief/fexhaust). When the pressure
inside the AHU is negative with respect
to the exterior there is an opportunity
for air to infiltrate into the AHU.

Infiltration can lead to intenor
condensation If the dew point of the air
leaking in is higher than the temperature
of the air inside the AHU., For example,
when an AHU iz installed cutside on the
roof, the ambient dew point could easily
be above 60°F dunng the humid
surmnmer months, while the cooling cail
might be producing air temperature
around 55°F The more humid the
ambient air, and the colder the supply
air, the greater the potential for
condensation to occur due to infiltration.

Where it happens. Any penetration or
joint in the air handling system,
whether created in the factory or in the
field, is a potential path for air leakage.
Caommaon culprits include:

* factory andfor field provided
accessories and penetrations

¢ coil piping penetrations (supply and
return connections, drain and vent
connections)

*  humidifier supply and drain
connections

Fgure 1. Typical air handler layout.
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» contractorassembled joints when the
AHU is shipped in separate pieces

* drain pan condensate trapping

*  penetrations for electrical and control
WIring
* access doors or panels

» exterior joints or associated duct
connections

Figure 1 shows a typical layout for an air
handler. The air pressure in sections 1
thru 4 would be at a negative pressure
relative to the ambient due to the location
of the supply fan in section 5. Infiltration
that happens prior to the cooling coil
(section 2) would not necessarily cause
any condensation issues, but infiltration
into sections 2 or 4 could resultin
condensation.

Figure 2 shows an operating AHU system
where the supply- and retum-~water piping
connections were sealed, but the coil
drain and vent holes were not. The AHU
fan configuration results in this section
being under negative pressure with
respect to the exterior, resulting in a
direct path for infiltration directly
downstream of the cooling coil.

Guidance. ldentifying possible paths of
infiltration and preventing it can be
challenging. The following
recommendations could help minimize
infiltration during design, installation, and
operation of the equipment.

to be continued...

Engineers Update

mmhuxwi‘ﬂﬁ

angled filters
hn-mnq 0 =

» Specify airhandling equipment with a
low leakage rate.

* Minimize and properly seal all
penetrations.

*  Use factory-installed controls to
eliminate vanability during field
installation and avoid additional
cabinet penetrations due to electrical
or control wiring.

* Ensure access doors are closing and
sealing cormrectly.

* Check that drain pan traps are properly
sized and primed. This issue is often
overlooked as a potential infiltration

path.

* Use thermal imaging during unit
operation to identify leakage paths.

Figure 2. Unsealed coil drain and vent holes.
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