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Introductions

Roberto Tomotaki, Heat Transfer Specialist

Å Career Heat Transfer Engineer (23 years)

Å Former Americas Heat Exchanger Discipline Lead for 

ExxonMobil

Å Current Heat Exchanger Advisor for Clean As New



The Fouling Challenge

Å Fouling continues to be the biggest problem with Exchangers.   

Å Cost associated with exchanger fouling cost approximately 0.25% of GDP 

[ US $50 Billions] for industrialized countries.  [Stated in Fouling & 

Cleaning Conference 2019]



The Fouling Challenge ïDifferent Perspectives

Owner / Operator

· Ability to monitor exchanger performance [Large numbers to keep track]

· Optimize HX Cleaning Program [Evaluate Benefit to Cost]

· Exchanger technology telection

EPC

· Account for fouling or % overdesign and HX isolation hardware

· Evaluate low fouling technologies 

· Justify the cost for instrumentation for HX monitoring



The Fouling Challenge ïDifferent Perspectives

Heat Exchanger Vendor Technology Provider

· Compact Designs, Thermally Efficient

· Low Fouling - High Shear, Metallurgy, Coatings, On-Line Cleaning Technologies

· Cleanability

Cleaning Technology

· Safety / Minimize Waste

· Quality of Cleaning / Minimize HX Downtime



Traditional Cleaning Technology - Safety / Environmental

Safety

· Long Industry history of injuries during hydroblast

cleaning [Line of Fire]

Environmental

· Typical hydroblastmethods consume approx. 55 k 

gallons of water which turns into an effluent waste

· Poor cleaning leads to less efficient exchangers 

requiring more fuel consumption and environmental 

emissions



Traditional Cleaning Technology - Quality of Cleaning / Time

Quality of Cleaning

Å Difficulty to clean deepinto the shellsideof large 

exchangers

Å Often inadequatefor tubular inspection

Å Require cleaning lanes, inadequate for compact 

HX designs

Downtime for Cleaning (Time)

Å Relatively common for shellsidecleaning to take 

several days for heavily fouled services

Å Redo cleanings for inspection

Å Extend outages, negatively impactingenergy& 

production



The Alternative Technology

Asymmetrical Collapse



How It Works



Visual

Å Borescope

Suitability for Inspection

Å Eddy Current

Å IRIS

Heat Transfer Evaluation

Cleaning Validation ïMeasured Trial



Improved Heat Transfer Performance

20 -25%
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Measured Trial ïHeat Transfer Evaluation

Duty Improvement from better cleaning = 20 MBtu/hr



Cleaner/Faster Example Calculation


