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RESEARCH IN CRUDE OIL FOULING

P f B C itt d d D M YProf Barry Crittenden and Dr Mengyan Yang  

CROF meeting 29-30 September 2010

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
 SPE-M

15-1 2010

http://www.avadocuments.com/doc/esdu-spe-m15-1-2010
http://www.avadocuments.com/doc/esdu-spe-m15-1-2010


 

RESEARCH CONDUCTED SINCE SEPTEMBER 2009

1. Further experiments using the stirred cell 
system to determine fouling rate for Exxon-system to determine fouling rate for Exxon
Mobil crude under different operational 
conditions. 

2 E ti ti f th f li th h ld diti2. Estimation of the fouling threshold conditions 
based on the fouling test results.

3. Additions to the established compensation plot.p p

4. CFD simulation for fluid flow in a tube fitted 
with inserts.

5. Unifying threshold model for bare tubes and 
tubes fitted with inserts.
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EFFECT OF SURFACE TEMPERATURE ON FOULING RATEEFFECT OF SURFACE TEMPERATURE ON FOULING RATE

Fouling rate increases with surface temperature, possibly exponentially.
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ARRHENIUS PLOTSARRHENIUS PLOTS

Apparent activation energy was obtained from the Arrhenius plotsApparent activation energy was obtained from the Arrhenius plots.

Apparent activation energy generally increases with increasing stirring 
speed, hence with wall shear stress.
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EFFECT OF SURFACE SHEAR STRESS ON FOULING RATE
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Shear stress obtained by CFD 
simulation at different stirring speeds
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Increasing the wall shear stress decreases the rate of fouling for a

Surface shear stress (Pa)
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Increasing the wall shear stress decreases the rate of fouling for a 
given surface temperature. 

Under certain conditions, negative fouling rates could be observed 
meaning that the rate of removal could exceed the rate of 

deposition onto existing fouling deposits.

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
 SPE-M

15-1 2010

http://www.avadocuments.com/doc/esdu-spe-m15-1-2010
http://www.avadocuments.com/doc/esdu-spe-m15-1-2010

