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Analysis of a Hybrid Cooling System for Water Conservation 

 
Overview 
The purpose of this report is to analyze an indirect hybrid cooling 
system. A selected power plant site is prohibited from using a once 
through cooling system, where water is taken out of a natural 
reservoir, heated, and then dumped back into the reservoir. Once 
through cooling systems are harmful to the environment due to excessive water consumption and 
thermal pollution. These concerns require the use of a closed cycle cooling system, where water 
recirculates, and water is only taken through a make-up water feed system.  
 

Objectives 
The overall objective of this report is to design and analyse a hybrid cooling system that will balance 
both plant efficiency and water conservation. The focus is to determine the best configuration for an 
indirect hybrid cooling system by modelling the performance of the dry section in different 
configurations. 
 

Approach 
 Compared the LMTD (Log Mean Temperature Difference) and NTU-ε (Number of Transfer Units – 

Effectiveness) methods. 

 Determine the NTU-ε allowed for an explicit solution for the given geometry. 

 Modelled a traditional wet cooling system. 

 Modelled the performance of the dry section in several hybrid configurations. 
o Series (Dry section Leading or Trailing) and Parallel 

 Compared the results of the hybrid analysis to a traditional 
system. 

 Verified the number of dry cells needed in the dry section for the 
preferred hybrid configuration.  

 Performed analysis to determine the performance of the preferred 
configuration on an annual basis. 

 

Outcomes 
 A series configuration with the dry section leading the wet section 

is preferred. 

 To perform 100% of condenser heat rejection the wet section 
needs 36 wet cells. 

 To meet the design point of ~30% heat duty, 72 dry cells are 
needed in the dry section.  

 27% of the total condenser heat duty can be achieved by the dry 
section at 35°C. 

 Annually the dry section can perform 57.2% of the total heat 
rejection of the hybrid cooling system.  


