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Å/ƘƛƭƭŜǊǎ ǊŜǇǊŜǎŜƴǘ Ҕмр҈ ƻŦ ōǳƛƭŘƛƴƎΩǎ 
energy use during warm months

ÅStudies show >95% of shell & tube 
heat exchangers suffer fouling 
(Muller-Steinhagen, 2011; Steinhagenet al., 1992; Garrett-Price et al., 1985)

Å>$1.5 Billion wasted every year in 
USA due to chiller inefficiency

Defining the Problem



What Exactly Is the Problem?

ÅScale (hard H2O)

ÅParticulate 
(dust or silt)

ÅBiofilm



ÅChiller energy efficiency improves 5-15%

ÅReduce or eliminate manual tube 
brushing & chemical cleaning

ÅImproves chiller plant availability

ÅReduce GHG emissions and 
environmental impact

ATCS Technology: Multiple Dimensions of Value



Condenser Tubes Without ATCS

ATCS

Source: D. Ross, Pangolin Associates, World Energy 
Engineering Congress, 2016. 


