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Water resource and conservation are major factors in power plant and process facility heat transfer system design and operation.  There are several water-related issues affecting these systems:  availability and quality of “fresh” makeup water for cooling; temperature control of process wastewater streams; management of discharge water; and cooling water in a closed-loop configuration.
Areas of concern include cooling without adverse environmental impact; maintaining thermal performance with less water use; reducing installation, operating and maintenance costs; allowing facilities to expand operation or production without the use of additional water; and enhancing “thermally challenged” facilities.
Closed-loop, evaporative cooling systems (Wet Surface Air Coolers) are a proven, cost-effective technology and are used in a wide variety of power and process applications.  WSAC is a system that combines a cooling tower and heat exchanger within a single structure.  Heat transfer occurs through evaporation (heat of vaporization) on the exterior tube bundle surfaces.
System design considerations include materials of construction, approach to wet bulb, drift, plume, noise, parasitic loads; and cycles of concentration.
Makeup water for the spray system can come from a variety of sources:  blowdown from other equipment; effluent from sewage treatment facilities; gray water; storm water collection; agricultural runoff; and produced water from mining and drilling processes.
This paper will also include a comparison to other alternative technologies, materials of construction, benefits of Closed-Loop Evaporative Technology and specific case studies.
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