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5.2.5 Desiccant Dehumidification

• Their ability to recover energy from conditioned air
that is normally exhausted from buildings.

• The lower cost of dehumidification when low-sen-
sible load, high-latent load conditions are met.

• The greater comfort achieved with dehumidified air.

• The promotion of gas cooling for summer air-condi-
tioning by utilities in the form of preferential gas
cooling rates.

• High electric utility demand charges, which encour-
age a shift away from conventional, electrically
driven air-conditioning (which requires a heavy
daytime loading).

Desiccant systems offer significant potential for energy
savings (0.1 to 0.4 quads nationwide). They also in-
hibit microbiological growth by maintaining lower hu-
midity levels. Better control of humidity prevents mois-
ture, mildew, and rot damage to building materials.

Desiccant dehumidification is particularly attractive
in applications where building exhaust air is readily
available for an energy-recovery ventilator (ERV, or
“passive” desiccant system) or where a source of waste
heat from other building operations is available to re-
generate an “active” desiccant system.

Desiccants are materials that attract and hold mois-
ture, and desiccant air-conditioning systems provide a
method of drying air before it enters a conditioned
space. With the high levels of fresh air now required
for building ventilation, removing moisture has become
increasingly important. Desiccant dehumidification
systems are growing in popularity because of their
ability to remove moisture from outdoor ventilation air
while allowing conventional air-conditioning systems
to deal primarily with control temperature (sensible
cooling loads).

Opportunities

Desiccant dehumidification is a new approach to space-
conditioning that offers solutions for many of the cur-
rent economic, environmental, and regulatory issues
being faced by facility managers. Indoor air quality is
improved through higher ventilation rates, and achiev-
ing those fresh air make-up rates becomes more fea-
sible with desiccant systems. At “low load conditions”
outdoor air used for ventilation and recirculated air
from the building have to be dehumidified more than
they have to be cooled.

Properly integrated desiccant dehumidification sys-
tems have become cost-effective additions to many
building HVAC systems because of:

“Passive” versus “active” desiccant wheels
Adapted from American Gas Cooling Center materials

An energy recovery wheel has a small amount of des-
iccant, so it can transfer moisture. But with no heat
for reactivation, dehumidification depends on the
dryness and temperature of the exhaust air.

A desiccant wheel rotates slowly and contains more
desiccant than a heat recovery wheel. By heating
the reactivation air, the desiccant wheel removes
much more moisture than heat recovery wheels.

Moisture Exchange
(Energy Recovery, or “Enthalpy” Wheel)
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Source: American Gas Cooling Center

The DRYOMATIC Dehumidification System from the Air-
flow Company may be installed indoors or outdoors.

Because the sizing of desiccant systems

is based on the airflow rate (cfm), costs

are typically given in terms of $/cfm. Passive

desiccant system costs have been estimated

by one HVAC manufacturer at $3 to $4/cfm. For

large, active desiccant systems, the cost is

usually about $6/cfm, while smaller units (less

than 5,000 cfm) may cost up to $8/cfm. In-

stallation costs vary according to specific site

requirements.

Technical Information

To dehumidify air streams, desiccant materials are
impregnated into a lightweight honeycomb or corru-
gated matrix that is formed into a wheel. This wheel is
rotated through a supply or process air stream on one
side that is dried by the desiccant before being routed
into the building. The wheel continues to rotate through
a reactivation or regeneration air stream on the other
side that dries out the desiccant and carries the mois-
ture out of the building. The desiccant can be reacti-
vated with air that is either hotter or drier than the
process air.

“Passive” desiccant wheels, which are used in total
ERVs and enthalpy exchangers, use dry air that is
usually building exhaust air for regeneration. Passive
desiccant wheels require additional fan power only to
move the air and the energy contained in the exhaust
air stream. However, passive desiccants cannot remove
as much moisture from incoming ventilation air as
active desiccant systems and are ultimately limited in
sensible and latent capacity by the temperature and
dryness of exhaust air leaving the building.

 “Active” desiccant wheels use heated air and require
a thermal energy source for regeneration. The illus-
tration above shows the operational characteristics of
active and passive desiccant wheels. The advantage of
active desiccant wheels is that they dry the supply air
continuously—to any desired humidity level—in all
weather, regardless of the moisture content of the
building’s exhaust air. They can be regenerated with

natural gas combustion or another heat source, inde-
pendent of—or in combination with—building exhaust
air, which allows more installation flexibility. The re-
generation process, however, requires heat input to dry
the desiccant; this usually increases the operating cost
of the system. Active desiccant wheels can remove much
more moisture than passive systems and thus are the
only desiccant approach that allows truly independent
humidity control to any desired level.

References

“Two-Wheel Desiccant Dehumidification System,”  Fed-
eral Technology Alert, April 1997; www.pnl.gov/fta/
8_tdd.htm.

“Applications Engineering Manual for Desiccant Sys-
tems,” American Gas Cooling Center, Washington, DC,
1996.

Contacts

Distributed Energy Resources Program, Office of Power
Technologies, EERE, U.S. Department of Energy, 1000
Independence Avenue, SW, Washington, DC 20585-
0121.

Building Equipment Research Program, Energy Divi-
sion, Oak Ridge National Laboratory, Oak Ridge, TN
37831-6070; (865) 574-2694.

American Gas Cooling Center, Inc., 400 N. Capitol
Street, NW, Washington, DC 20001; (202) 824-7141;
www.agcc.org.

Advanced Desiccant Cooling & Dehumidification Pro-
gram, National Renewable Energy Laboratory, 1617
Cole Boulevard, Golden, CO 80401; (303) 384-7527;
www.nrel.gov/desiccantcool.


	Front Matter
	Part 1 Rationale
	1.1 A Tour of the Guide
	1.2 Purpose
	1.3 Current Federal Regulations

	Part II Environmental and Energy Decision -Making
	2.1 Green Teams – Innovations in
Planning, Design, and Operation
	2.2 Economic and Environmental Analysis
	2.3 Green Procurement
	2.4 Alternative Financing

	Part III Site and Landscape Issues
	3.1 Land-Use Planning and Transportation
	3.2 Site Selection
	3.3 Building Placement and Orientation on a Site
	3.4 General Landscaping Principles
	3.5 Stormwater Management
	3.6 Plantings in the Sustainable Landscape
	3.7 Water Use in the Landscape
	3.8 Chemical Use in the Landscape

	Part IV Building Design
	4.1 Integrated Building Design
	4.1.1 Passive Solar Design
	4.1.2 Daylighting Design
	4.1.3 Natural Ventilation

	4.2 Building Envelope
	4.2.1 Windows and Glazing Systems
	4.2.2 Insulation


	Part V Energy Systems
	5.1 Energy and Conservation Issues
	5.2 HVAC Systems
	5.2.1 Boilers
	5.2.2 Air Distribution Systems
	5.2.3 Chillers
	5.2.4 Absorption Cooling
	5.2.5 Desiccant Dehumidification
	5.2.6 Ground-Source Heat Pumps
	5.2.7 HVAC Technologies to Consider

	5.3 Water Heating
	5.3.1 Heat-Recovery Water Heating
	5.3.2 Solar Water Heating

	5.4 Lighting
	5.4.1 Linear Fluorescent Lighting
	5.4.2 Electronic Ballasts
	5.4.3 Compact Fluorescent Lighting
	5.4.4 Lighting Controls
	5.4.5 Exterior Lighting

	5.5 Office, Food Service, and Laundry Equipment
	5.5.1 Office Equipment
	5.5.2 Food Service/Laundry Equipment

	5.6 Energy Management
	5.6.1 Energy Management and Control Systems
	5.6.2 Managing Utility Costs

	5.7 Electric Motors and Drives
	5.7.1 High-Efficiency Drives
	5.7.2 Variable-Frequency Motors
	5.7.3 Power Factor Correction
	5.7.4 Energy-Efficient Elevators

	5.8 Electric Power Systems
	5.8.1 Power Systems Analysis
	5.8.2 Transformers
	5.8.3 Microturbines
	5.8.4 Fuel Cells
	5.8.5 Photovoltaics
	5.8.6 Wind Energy
	5.8.7 Biomass Energy Systems
	5.8.8 Combined Heat and Power


	Part VI Water and Wastewater
	6.1 Water Management
	6.2 Toilets and Urinals
	6.3 Showers, Faucets, and Drinking Fountains
	6.4 Electronic Controls for Plumbing Fixtures
	6.5 Reclaimed Water
	6.6 Graywater Collection and Use
	6.7 Rainwater Harvesting
	6.8 On-Site Wastewater Treatment Systems

	Part VII Materials, Waste Management, and Recycling
	7.1 Material Selection
	7.1.1 Writing Green Specifications
	7.1.2 Structural Building Components
	7.1.3 Wood Products
	7.1.4 Low-Slope Roofing
	7.1.5 Floor Coverings
	7.1.6 Paint and Wall Coverings
	7.1.7 Contract Furnishings

	7.2 Operational Waste Reduction and Recycling
	7.3 Construction Waste Management
	7.4 Deconstruction

	Part VIII Indoor Environmental Quality
	8.1 Indoor Air Quality
	8.2 Controlling Soil Gases
	8.3 Controlling Biological Contaminants
	8.4 Productivity in the Workplace
	8.5 Noise Control and Privacy

	Part IX Managing Buildings
	9.1 The Role of Operations and Maintenance (O&M)
	9.2 Building Commissioning
	9.3 Maintaining Healthy Indoor Environments
	9.4 Leased Buildings
	9.5 Measuring and Monitoring Benefits
	9.6 Setting Standards and Training
	9.7 Employee Incentive Programs




