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FACT SHEET   

CHP Driven Desiccant Dehumidification and  
Absorption/Adsorption Air Conditioning 

Technology Overview:   
Combined Heat and Power (CHP) is an 
integrated energy system located at or 
near the point of use that provides elec-
trical or mechanical load and uses the 
waste heat  to provide heating, process 
steam, cooling, and/or dehumidification.  
 

Absorption and Adsorption chilling and 
Desiccant Drying are thermally activated 
air conditioning technologies that can be 
used in conjunction with CHP. Absorp-
tion chilling systems operate similarly to 
an electric chilling system. The major 
difference is that the absorption chilling 
system uses heat rather than electric mo-
tors to compress refrigerant vapors to a 
high pressure for use in the refrigeration 
process. For Adsorption systems, water 
is used as the refrigerant and solid silica 
gel as the desiccant. In the case of CHP-
driven units, the heat is derived from a 
heat exchange process from the CHP 
unit’s exhaust gas or engine coolant flu-
ids. 
 
Desiccant dehumidification equipment 
can also operate using a CHP unit’s 
waste heat.  The CHP unit’s thermal 
energy recharges the desiccant agent, 
removing the moisture and allowing the 
agent to continue drying the air used to 
condition the building space.  By remov-
ing moisture from the ventilation air, the 
air conditioning system is left to deal 
primarily with temperature (sensible 
load) control  rather than temperature 
(sensible) and moisture (latent) control.  
 
CHP-driven cooling and desiccant dry-
ing can shift a facility’s space condition-
ing from electric load to thermal load. 
This can have a substantial impact on 
energy expenditures by reducing fuel 
costs, electric peaks, and demand 
charges.    

Advantages:   
 Increased efficiency 
 Reduced fuel consumption 
 Reduced emissions 
 Reduced electrical demand 
 Uses non-performing assets 
 Improved power reliability 
 Improved power quality 
 Creation of new revenue streams 

when energy is sold outside the 
fence 

 Green Marketing 

Example of Integrated Energy System at 
Ft. Bragg, NC combining CHP with 
thermally activated air conditioning 
technologies. 



 For More Information Contact: 
 Southeast CHP Application Center 
  Tim Lupo 
  NC Solar Center 
  NC State University 
  919-513-4244 
  Tim_Lupo@ncsu.edu 

Major Design, Operating, 
Marketing, and Sales Issues 
 
Thermal-Electric Ratio:   
 Facility requirements should 

match with CHP equipment 
 System is designed around ther-

mal load 
 Thermal loads are dynamic 
 Electrical requirements must be 

considered 
 Coordinating thermal and electri-

cal energy use increases effi-
ciency 

 
Power-Cooling Ratio:   
 Facility’s P/C ratio should match 

CHP system 
 Thermal energy may exceed 

cooling requirements 
 Identifying additional thermal 

loads may be needed 
 Selling energy outside the fence 

may be required to make the pro-
ject economically feasible 

 
Identifying New Markets:   
 Data Centers 
 Schools 
 Military Installations 
 Office Spaces 
 Industrial Settings  
 Supermarkets 
 Applications requiring large 

amounts of heating and cooling 

Examples of Distributed Generation Technologies 

 Gas Turbines 
 MicroTurbines 
 Internal Combustion Engines 
 Fuel Cells 

Examples of Thermally-Activated HVAD Technologies 

 Single-Effect Absorption Chiller 
 Double-Effect Absorption Chiller 
 Adsorption Chiller 
 Desiccant Technologies 
 Fuel Cells 

Internal  
Combustion  
Engine 

Single- 
Effect 
Absorption 
Chiller 
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