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Objective 

Approach 

Impact 

The present work quantifies the 
potential for thermal management of a 
sealed cabinet using an evaporating mist 
introduced upstream of the high-power 
electronic components. The effect of droplet 
size and the mist loading fraction on the 
heat sink temperature reduction is 
computed and parametrically analyzed.  

• Elimination of hot/cold aisles 

• Reduced operating expenditure by avoiding wasteful 

cooling of room air and pumping air over long 

distances 

• Ergonomic benefits (reduced acoustic noise) 

• Increased thermal densities through shelf-level 

cooling and increased fan speeds 

• Prevention of pollutants and dust from entering 

racks 
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Continuous phase Disperse phase Discrete Phase Model (DPM) in FluentAir 
is treated like continuum phase, droplets 
as the dispersed phase. The interactions 
between the two phase is accounted by 
mass, momentum and heat exchange 
(source/sink terms in Navier-Stokes 
equations for air flow) 

 Interactions between two phases 
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Pump 

Atomizer 

Mist condenses on 

heat pipes and falls 
by 

gravity into collector  

Mist from collectors  

pumped to atomizer 

Large droplets of mist from  

atomizer directed into circuit packs 


