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Energy efficiency and maintaining precise moisture control are
top of mind when it comes to humidity control systems.

scommercial building standards

evolve to prioritize occupant

comfort, energy efficiency, and

indoor air quality, humidifica-
tion and dehumidification technologies are
becoming increasingly important. HVAC
contractors are seeing growing demand for
systems that offer precise moisture control,
especially in health care and data center
applications.

“The biggest trend is the shift toward
what we refer to as adiabatic humidifica-
tion and electric generation of steam,”
says Matt Nowak, North American direc-
tor — Steam and Condensate for Armstrong
International. “Due to decarbonization,
less and less facilities are utilizing building
steam or a boiler, and so they're looking
for other ways to supply humidification in
those buildings and facilities.”

David Baird, applications engineer at
DriSteem, agrees, noting that commercial
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and industrial sectors are leaning more
heavily into prioritizing energy efficien-
cy and precise control in their equipment
choices.

“Buildings are increasingly adopting
low-energy humidification technologies
and turning to adiabatic solutions, which
utilize evaporative cooling to increase rela-
tive humidity levels while lowering HVAC
cooling loads,” Baird says. “High-efficiency
steam systems are also gaining traction,
offering accurate humidity control with re-
duced energy consumption, making them
ideal for facilities pursuing sustainability
and cost-reduction goals.”

At the same time, dehumidification is
becoming increasingly important, Baird
adds—especially in climates with high
moisture levels or facilities requiring strict
environmental control. “Energy-efficient
dehumidification solutions help maintain
stable indoor conditions, protect building

materials and equipment, and enhance
occupant comfort—all while minimizing
operating costs.”

These trends are driven by regulatory
pressures, climate change, and economic
considerations, according to Baird, who
points to organizations such as ASHRAE,
WELL, and LEED that are raising the bar
for overall indoor air quality (IAQ) and
energy-efficient design.

“Increasingly unpredictable weather
patterns, leading to more extreme condi-
tions, are making responsive and reliable
humidity control more critical than ever,”
he says.

David Schurk, DES, CEM, LEED-AP,
CDSM, CWEP, CIAQM, SFP, national sales
manager for Innovative Air Technologies,
highlights the proliferation of lithium
battery manufacturing as a key driver of
dehumidification growth in the market.

“Those environments require incredibly



low relative humidities and dew point tem-
peratures, so they require dehumidifica-
tion systems such as solid desiccant,” he
explains. “Dehumidification is capable of
drying the air down to perhaps a negative
80-degree dew point and maintaining rela-
tive humidities in the space at 1%. This is
required in those environments because
lithium will react violently with moisture
inthe air and combust—it’s a safety issue.”

Desiccant dehumidifiers are used to remove
moisture from the air to create and sustain
comfortable, healthy, productive indoor
environments. They function by removing
water from the air in its molecular state, using
the vapor pressure differences between the
air and the desiccant surface to first attract
(adsorb or absorb) and then release (desorb)

moisture.
Innovative Air Technologies

Innovative Air Technologies uses silica gel
as its solid desiccant of choice. Silica gel is

a common material used for the purpose

of removing water vapor from the air. It is
economically priced, commercially available,
chemically inert, odorless, nontoxic, and
noncorrosive,

Innovative Air Technologies

Another market driving dehumidifica-
tion growth is data centers, Schurk adds.
“They’re looking at lower indoor relative
humidities to assist in the comfort of the
workers in the server aisles. That’s driving
dehumidification trends to provide drier
environments, and that requires dehumidi-
fication equipment that is capable of more
stringent, lower dew point temperatures,
and lower relative humidity.

“We're also seeing a lot of hospital op-
erating rooms that have been ailing or
failing for decades, and they’re retrofit-
ting their existing systems with typically
solid desiccant dehumidification to obtain
lower relative humidities in the space,” he
continues. “Then, we're seeing those that
have been successful in the retrofits, apply-
ing it to their new projects and new builds
in the same fashion. We're finally seeing
that vertical market segment understand
some of the issues they’ve had in the past
can actually be solved if they do it right
and apply the right equipment.”

Climate and Sustainability

Rising global temperatures and shifting
weather patterns have led to more fre-
quent and extreme humidity fluctuations.
Commercial buildings now face greater
challenges in maintaining [AQ, comfort,
and energy efficiency, especially in regions

While solid desiccants are often favored in
more critical environments that demand
precise control over indoor moisture levels,
they can be added frequently alongside their
traditional refrigerant-based counterparts in
a "hybrid approach” to help solve numerous
issues in existing systems that are struggling
to maintain proper moisture conditions.
Innovative Air Technologies

experiencing hotter, more humid condi-
tions for longer periods of time.

“Climate change has made seasonal
variations more unpredictable, making
it increasingly challenging to maintain
stable indoor environments,” Baird says.
“In colder months, dry air can lead to
static electricity, equipment malfunc-
tions, and material degradation, while
warmer seasons bring excessive humid-
ity that promotes mold growth, microbial
contamination, and HVAC inefficiencies.
These climate-driven fluctuations place
added strain on building systems, mak-
ing precise humidity control essential
for maintaining optimal indoor air qual-
ity, protecting sensitive equipment, and
improving energy efficiency. As climate
conditions continue to evolve, the demand
for advanced, energy-efficient humidity
control strategies will only grow.”

Baird notes that current industry
standards mandate maintaining relative
humidity between 40-60% to support oc-
cupant health, inhibit microbial growth,
and protect sensitive equipment. “In re-
sponse, energy-efficient humidity control
technologies are becoming increasingly
essential, especially as more buildings aim
for net-zero energy performance while
maintaining consistent and reliable indoor
environmental conditions.”

The desiccant wheel can easily adsorb vast
quantities of moisture from the process air,
and it bonds these water molecules tightly
into the desiccant material until the wheel
is rotated into the opposing reactivation
airstream, where thermal energy (heat) is
added, and the wheel is dried.

Innovative Air Technologies
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DriSteem Evair dehumidifiers remove
excess moisture from indoor air and can be
applied for continuous control or problem
remediation,

DriSteem

DriSteem

The Ultra-sorb XV
steam dispersion
panel from
DriSteem returns all
condensate to the
boiler while still hot,
saving energy and
water.

DriSteem

TP S PRI

Climate change
is opening the eyes
of building owners
and engineers to
look at ways to im-
prove the efficiency
of their HVAC systems without impacting the performance, ac-
cording to Nowak.

“Decarbonization plays into that, they’re also looking at ways to
have more relevant RH set point adjustments based on occupancy
or efficient ways to recoup the temperature and humidity out
of that exhaust air,” Nowak says. “The same things that you're
seeing homeowners do with setting a thermostat to be lower
when it's not occupied, they’re looking at ways to do that with
humidity controls as well. They're also looking at ways to—like
with other thermal utilities—try to capture some of that wasted
energy before it escapes the building.”

The only way to balance IAQ and sustainability goals is through
strategic system design and informed equipment selection, Baird
notes.

“Right-sizing humidity control equipment is critical—oversized
systems lead to energy waste, while undersized systems struggle
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Compatible with all water types, DriSteem'’s RTS humidifier continuously learns as it runs and
automatically adapts to optimize steam output and overall performance.
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to maintain stable humidity,” he says. “For example, high-pressure
atomizing systems and ultrasonic humidifiers provide humidi-
fication while maximizing the benefits of evaporative cooling.
These systems utilize fine mist nozzles to introduce water vapor
into the air, where it efficiently evaporates to achieve optimal
humidity levels. By simultaneously reducing HVAC cooling loads
and enhancing humidity control, high-pressure systems improve
overall energy efficiency, lower operational costs, and support
sustainable building practices. This solution is ideal for facilities
looking to optimize performance, maintain indoor air quality,
and achieve significant energy savings.”

Baird also points out that the proper water treatment is es-
sential for maintaining the efficiency, reliability, and longevity of
humidifiers. “Without adequate filtration, mineral deposits and
scale buildup can reduce performance, increase energy consump-
tion, and lead to costly maintenance or equipment failure. Reverse
osmosis (RO) filtration systems effectively remove impurities,
minimizing scale accumulation and optimizing humidifier opera-
tion. This not only extends equipment lifespan but also reduces
humidifier downtime and maintenance costs.”

Retrofit Challenges
The proper design of humidity control systems comes with its
own set of challenges, especially in retrofit applications.

“A lot of times, they’re [contractors] limited by the building’s
infrastructure and what's available,” Schurk explains. “Perhaps,
maybe chilled water at a certain temperature or existing direct
expansion systems. Many times, these systems weren’t quite de-
signed right from the start. Then, as systems aren’t maintained
like they should be or become older and less efficient, they can’t
hit the mark. Then, it’s always an issue trying to retrofit what’s



An Evaporative Pad Humidifier installed in AHU (downstream).
Armstrong International

there with something that will work. Usually, it can be done, but
it isn’t necessarily the easiest thing in the world to do—and not
the least expensive thing, either.”

Baird notes that space constraints and compatibility with older
HVAC systems are also a concern during retrofits. “Many buildings
were not originally designed with dedicated mechanical room
space for humidification equipment, requiring compact and flex-
ible installation solutions to integrate effective humidity control
into new and existing spaces or can be installed on a rooftop.
Energy consumption is another key consideration, particularly in
facilities where electric steam humidification or older dehumidi-
fication methods may be costly, requiring alternative approaches
to balance efficiency and operational expenses.

What's Next?

The push for decarbonization and carbon neutrality will continue
to impact the HVAC industry, and as such, we’ll likely see more
adiabatic humidification systems, according to Nowak.

“They are just better on the energy efficient side of things,”
he says. “However, they come with their own set of challenges.
According to ASHRAE, using a steam source is sterile, and that’s
the preferred method because it’s hygienic. Creating an adiabatic
humidifier that is as hygienic as steam will be the challenge.
In the next few years, we're going to find companies that can
do things like that, and we're going to see facilities trending in
that direction.”

Schurk notes that there are some great potential technology

An Evaporative Pad Humidifier installed in AHU (upstream).
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advancements out there right now, but until they're made scal-
ahle and affordable—and can be applied effectively—he doesn’t
think the market will see any major changes.

“Refrigerants are currently abig deal—and that’s a component
of dehumidification,” he says. “That’s probably the biggest change
we're going to see over the next 10 years—just adapting new
refrigerants to systems, and owners deciding on which refrig-
erant they want to use and making that a part of their strategy
moving forward. A lot of the theoretical stuff is not ready for
prime time, so to speak.”

Raird notes the industry is evolving toward higher efficiency
as well as more integrated solutions, driven by intelligent system
connectivity.

“New technologies in electric and gas-fired steam humidifiers
reduce energy waste, while adiabatic humidification is becoming
more sophisticated, enhancing energy savings without compro-
mising control,” he says. “Similarly, modern dehumidification
systems are being designed for lower energy consumption, greater
moisture removal capacity, and compatibility with smart build-
ing infrastructure.”

Bottom line: humidity control is no longer just about comfort;
it plays a vital role in health, equipment longevity, and overall
building efficiency, Baird adds. “The right humidification and
dehumidification systems can significantly improve [AQ, energy
efficiency, and long-term cost savings. Whether designing a new
system or upgrading an existing one, contractors need reliable,
adaptable, and cost-effective solutions.” CB
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