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Aim
• Optimise design and retrofit of PHTs

subject to fouling

– operation

– network

– HEX and pumps

– Fouling

Lumped parameter 
model

Project
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Application

• Prediction of network performance 

• Scheduling of cleaning heat exchangers

• Explore retrofit options

• Comparison of fouling mitigation scenarios

Software
• MATLAB and Excel 

Industrial collaboration
• Discussions: Shell, bp, ConocoPhillips

• CDA with Repsol (in progress)

Modelling approach
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pump

furnace
CIT

de-salter

flash

Distillation

20ºC

Crude

360ºC 205-280ºC

FC
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Combined Characteristic Curve 
(CCC)

↑

∆P 
(bar)

m (kg/s)→ mtarget mdesign
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“Close Up”

mtarget

Fouling

mdesign

∆PPIPE

∆PHEX

∆PVALVE

clean
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Fouling rate dynamics

( ) wfilmf RTEPrReR γτα −−= −− exp33.066.0&

Ebert-Panchal model

Hot stream

Cold stream

Tc = 252 oC

Th = 372 oC

A B
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