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Objective

To model detailed dynamic behaviour of Pre-heat 
Train’s HEX undergoing foulingTrain s HEX undergoing fouling

Tube side model: process simulator
Roadmap:

p
Shell side model: CFD
Interface tube side with shell side
Shell side model: CFD
Interface tube side with shell side
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Interface tube side with shell sideInterface tube side with shell side
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Overview

• Fouling in a single tube: a 2D model • Fouling in a single tube: a 2D model 

• Ageing modelg g

• Simulation results on Sub-Project F test section 

• Future work: from tube to full HEX model 

• On site visit (collaboration with ExxonMobil)
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Fouling in a single tube: a 2D model 
Fouling layer

Single tube model:

• 2D Distributed domain

• Constant wall T

• Moving boundary

• Fouling model: R (T v t) be
 w

al
l

• Fouling model: Rf (T, v, t)
• Fluid-dynamic interactions

Tu
b

• Deposit ageing

( , )z t
r

z
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( , )
Crude oil

C
opyright E

ngineering S
ciences D

ata U
nit 

P
rovided by IH

S
 M

arkit under license w
ith E

S
D

U
Licensee=

/, U
ser=

, 
N

ot for R
esale, 

N
o reproduction or netw

orking perm
itted w

ithout license from
 IH

S

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full docum
ent details: ESD

U
 SPG

-M
7-3 2010

http://www.avadocuments.com/doc/esdu-spg-m7-3-2010
http://www.avadocuments.com/doc/esdu-spg-m7-3-2010


 

Fouling model: Rf dependency on T, v and time

Li
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t

m m  Re ( , ) exp
(

( , )
(

)
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f

f EdR z t
d

z t
RT z t

z t
t

  
 
  






( , )( , ) f

f

dR z td z t
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 

Ebert and Panchal, 1995
dt ( , )fd RT z tt   dt dt
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Fluid-dynamic interactions with fouling layer

z
( ) ( , )flow iR R z t  

z

( , )( , ) f
f

dR z td z t
dt dt

 
r

2( , ) ( , )( , )f
dP z t z v z tC z t ( , )

4 ( )f
flow

C z t
dz R 
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Importance of deposit ageing

Time

TemperatureTemperature

Wax–Gel:
• soft

Coke:
• hard• soft

• low thermal conductivity:
• hard
• higher thermal conductivity:

-1 -10.2 W m K  -1 -12 W m K 
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