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EERC DISCLAIMER 
 
LEGAL NOTICE  This research report was prepared by the Energy & Environmental 

Research Center (EERC), an agency of the University of North Dakota, as an account of work 
sponsored by the U.S. Department of Energy National Energy Technology Laboratory and the 
University of Wyoming. Because of the research nature of the work performed, neither the 
EERC nor any of its employees makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its 
endorsement or recommendation by the EERC. 
 
 
DISCLAIMER 
 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government, nor any agency thereof, nor any of 
their employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned rights. 
Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the United 
States Government or any agency thereof. 
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EXECUTIVE SUMMARY 
 
 The Energy & Environmental Research Center (EERC) is developing a novel dry cooling 
technology to meet the cooling needs of power plants located in arid environments. This 
technology is intended to address the key shortcomings of conventional dry cooling 
technologies: high capital cost and degraded cooling performance during daytime temperature 
peaks. The key feature of desiccant dry cooling (DDC) technology is the use of a hygroscopic 
working fluid—a liquid desiccant—as a heat-transfer medium between a power plant’s steam 
condenser and the atmosphere. This configuration affords several advantages for overall cooling 
system performance. 
 
 The overall goal of this project was to accurately define the performance and cost 
characteristics of DDC to determine if further development of the concept is warranted. In order 
to achieve this goal, necessary supporting project efforts were divided into several activities, 
including experimental performance measurement of a DDC system, extrapolation of the 
measured results to full-scale power plants, development of an economic model for DDC, and 
finally, case study calculations to compare the features of DDC to the conventional cooling 
options of wet recirculating cooling and an air-cooled condenser (ACC). 
 
 The resulting performance and economic models were used to evaluate case studies which 
were based on cooling a 300-MWe net coal power plant for three different locations: Gillette, 
Wyoming; Atlanta, Georgia; and Phoenix, Arizona. The case study calculations indicate that 
DDC consistently maintained a lower annual cooling system cost compared to an ACC. Annual 
cooling costs for DDC averaged 60% of those of an ACC for the evaluated cases. Parasitic 
power requirements for DDC were also estimated to be lower, averaging 65% of those for a 
comparable ACC. Compared to wet recirculating cooling, the annual costs for DDC were within 
±10% of the comparable wet system including the energy penalties associated with lost power 
production with the desiccant system. The breakeven cost of water for DDC ranged from a low 
of $1.72/kgal for Atlanta to a high of $3.35/kgal for Phoenix for the specific assumptions used. 
 
 Regarding the potential environmental impacts of DDC, experimental testing supports the 
hypothesis that DDC can be an environmentally benign cooling option. The key environmental 
concern, carryover of desiccant, appears to be manageable with proper design and operation of 
the cooling system. Measured drift rates were determined to be less than 0.00006% of the 
circulating working fluid rate. However, it is desirable to demonstrate an even lower limit for 
drift to avoid potential particulate emission limits that are currently imposed on conventional wet 
cooling towers. 
 
 This project has also highlighted the key technological steps that must be taken in order to 
transfer DDC into the marketplace. To address these issues and to offer an extended 
demonstration of DDC technology, a next-stage project should include the opportunity for 
outdoor ambient testing of a small DDC cooling cell. 
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