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Power Plant Cooling Systems 
Once-through  
Wet—cooling     
           tower 
Dry—air-cooled        
          condenser 
Hybrid—parallel  
               wet/dry 



Tradeoffs 

• OTC 
– Lowest cost; best performance; no longer allowed 

• Wet 
– Low cost; best hot day/annual performance; highest 

water use 
• Dry 

– High cost; limited hot day output; lower efficiency; 
zero water use 

• Hybrid 
– Cost >> wet, < dry; hot day performance ~ wet; 

intermediate (20% to 80%) water use 



Issues and Challenges 

• Current selection/optimization difficult 
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What’s the Innovation? 
• Simplification of selection/optimization  



Possible Output 



Some Case Studies 



Use for Results—Help with the Future 

• Long range planning 
– For anticipated future plants 

• energy vs. water vs. cost 
• modification of site selections 

• Policy 
– Estimating consequences of alternative directions 

• Permitting 
– Assessment of applicant/intervenor claims 



Things to do Next 

• Technology collaboration 
• Metamaterials-Enhanced Passive Radiative Cooling 

Panels  
• Spectrally-Tuned All-Polymer Technology for Inducing 

Cooling  
• Novel Desiccant Cycle for Flue Gas Water Recovery and 

Cool Storage-  
• Enhanced Air-Cooling System with Optimized 

Asynchronously Cooled Thermal Energy Storage  
• Plus many others 
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