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The fouling problem

-- - after a period they may

develop fouling layers on ,
their surfaces which have a large
effect on their efficiency

Heat exchangers are clean

on installation as exemplified

by this heat exchanger tube bundle
but - - -
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Conventional Design for Fouling

Tube side fouling
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O = UAAT
Where:
O is the heat transfer rate (W)

A is the heat exchanger surface area (m”)
AT 1s the mean temperature difference
between the hot and cold streams (K)
U is the overall heat transfer coefficient (W/m'K)

1 :L+L+RE +R +R,
U o o«
Where:

o and ¢, are the shell side and tube side

heat transfer coefficients (W/m'K)

R; and R; are the shell and tube side fouling
resistances (m K/W)

R, is the wall resistance (m’K/W) (usually small)
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The fouling factor tra

.I i '-‘i"b_' -
| = Bt
Plant 1: Plant 2: R, from Plant 1
Ry larger than used in design. But actual Plant 3: Rf from Plant 2
design value R, now even bigger! used in design. But actual

R; even bigger still !

Solution: Increase
velocity to decrease R;

Plant 4: Smaller than
Plant 1.
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Fouling on thermal surfaces

Foulant thickness

(Ebert and Panchal, 1995)
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Crude Oll Distillation Unit

Desalter

around

Kerosene
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Costs of fouling in such units > $1 billion per annum in USA alone
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Implications of fouling in crude oil preheat train

Reduced heat Excessive
transfer
: Pressure Drop
efficency
0 Extra fuel Anti Extra
3 for Cleaning f In It pumping
© furnace oufants power
| | |
% Additional Stand-by Boosters Incr.eased
8 surface exchangers equm_ent
corrosion
Out-of-spec Production Reduction
production loss due to in
shut down troughput
Additional Increased
CO, safety
release hazards
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