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What is: fouling infHeat Exchangers

Eoulinghsitheraccumulation of unwanted
[Matenaifon sc quufaces of heat exchanger
LUIES Al ' heattransfer



HeatlExchanger Eouling = Why we shouldbe
Concerned

et gital cost due tor Over sizing
xchangers By 20)to 50%

Increased cost of Maintenance due to
irequent cleaning of exchangers
Production Losses due to planned and
unplanned shut downs



B Cost offhleat’Exchangertouling

Fouling Costs Fouling Cost JGNP
(million $)
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As per 1992 Estimates



Heat Exchanger Eouling = PROCESS

-i Removal rate
Deposition rate

('I}a}\\: " Flow Stream

Fouling layer
Heat Transfer Surface

The fouling factor, Ry



Heat' ExchangerEouling = PROCESS

Linear

@y = constant, @, = (0
Asymptotic

X ——— C /e _— Falling

O, - @, = constant

Asymptotic




Heat Exchanger Eouling/ = PROCESS
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lypical Eouling Curve
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Eouling Factor Estimation

Ra=1/Ugq-1/U (1)
wherie

Ry = fouling factor - or unit thermal resistance of the deposit (m? KWY)
Uq = thermal conductance of heat exchanger after fouling ( W/mzK)

U = thermal conductance of clean heat exchanger ( W/mzK)

Ug =1/(Rg+17U)




Effect o Eouling ontheat liranster

g=U-A,-LMTD



Cleaning SchedulerOptimisation ("Present Operation)




HEAT EXCHANGERS CRUDE DISTICATION

Source — 2011 AIChE Spring Meeting

Irv Wiehe, Soluble Solutions To Gas Plant
Atmospheric 5 psig 110 FC::?

Water
Distillation Unit . .
‘ 1 Gasoline

4

5 §team 2

_g—@—b Naphtha

’ team 3
Desalter Jean Distillate
250-300 F

Crude Feed
1 2

Gas Qil

* To Vacuum
Pre-Heat Fouling Tower




additional fuel to meet the process requirements

= Upte 15% of fuel can be saved by reducing fouling
= As per US'Doe survey

RrResuitsiiniadditional cost and additional green
house gasiemissions



Eouling prevenﬁon methods = PRESENI

SYyadESighiofiexchiangersias per TEMA . This adds
moreeattranster area than the actual requirement
AUUESHORNENCHSTt and eventually fouling take place
Juun o aAgn'mv ars withihigher flow velocities to

ng the bundle and cleaning the tubes by
hydrojetting or'other mechanical tube cleaning
methods at periodic intervals

Results in loss of pre heat during the outage of the
pre heat train. Through put also may be reduced



Eoulinglprevention'methods = PRESENI:
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o)l JJIJ_J preventionimetnods = hHydrojetting
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ow to Clean Heat Exchanger and Condenser Tubes




Eoulinglprevention'methods' = Online’clieaning

Back to Main Line

Controller

e

—

— Ball Injection
— Ball Collection
@ Control Valve

Maln Line Electrical Pump Ealls Refreshing




Eouling progression

operating time

marginal thick
deposits deposits

Sp

pressure
drop diagram
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Eouling progression




ANTI FOULING SYSTEM
Main Feature

emeed for Physical Cleaning of;
f_[_r 02
ces Cleanlng
ICES Erequent plan
WIS
J jces capitali cost of exchangers as the
b dipbe designed for lower fouling
iesistance
» Easy and/Faster to implement
» Very short pay back period

diViaintenance cost
2d and unplanned



ANTI FOULING TECHNOLOGY
HOW IT WOR

CAVIIAYTIONARSIAde and out side the tubes disturb
thEoundanylayerandithe foulant film

AV rr\ﬁ ON bubbles burstion the tube surface
[emoevingthe roulant

CAVIIATION IS  created by propagation of sound

I -
Waves:

' AVITATION strengthi is precisely designed as per
theriuid characteristics and foulant



WHAT IS CAVITATION

a Physical phenomenon occurring in
Ic pressure is reduced below the

>ompression and rarefaction

» CAVITATION strength is determined by wave length
of sound



VAPOR
BUBBLES

COLLAPSING
BUBBLES

Centrifugal Pump
Cavitation

Rotation
of Impeller

{

COLLAPSING
BUBELES




CAVITATION IN SUBMARINE PROPELLER




SOUND WAVES IN LIQUID

The Nature of Sound Waves -
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SOUND WAVES IN LIQUID- BUBBLE FORMATION
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Compression Compression Compression Compression
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Tube Fouling Mitigation With Cavitation

TUBE FOULING TUBE WITH
CLEARBREE AFTER 6 MONTHS ANTI FOULING SYSTEM




VITATION
3 =Syolainec



Water Phase Diagram
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isothermal line

isobaric line:

constant pressure

isothermal line:
constant temperature



Water Phase Diagram

pressure

isotherma
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water temperature
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Why Cavitation Occurs

W HERthelstatic pressure at a location decreases
BEloWAthENWapouRpressure water Boils And vapour
PUkPIESareronned

Whenithe: vapour bubblerreaches a location where
theNstatic pressure is higher'than the vapour
pressure then the vapour condenses and the

| bubblercollapses

Whenithevapour bubbles collapse a shock wave is
screated whichibreaks the foulant layer on the metal
surface as the vapour occupies 50000 times more

volume than the liquid




Cavitation Bubbles

| plocal S pvapour




Cavitation in Action
Anti Foulina Mechanism




How Anti Fouling System works

) Fouling -h /

2
V= 0+dV

N

4

}___.__

Vmax

J

V=0+dV
N\

With out Anti Fouling System

With Anti Fouling System




Heat Exchanger Fouling — With antifouling system




Heat Exchanger Anti Fouling — TECHNOLOGY

230V Supply

Heat Exchanger Anti
Fouling System

| Anti Fouling
| Device




Heat Exchanger Anti Fouling System

»Reduce the fouling tendency
»Remove the scales and fouling

»>Increase the heat transfer efficiency
»Reduces the pressure drop in exchangers and
condensers

»Reduce down time to clean the Exchangers
> Stop loss of energy due to fouling

»Reduce the Cleaning and Maintenance cost




»Crude Pre heat trains
»Condensers
»Coolers
»Evaporators

»HVAC equipment

»Pipelines

> Boilers and economizers

»Subsea pipe and structures




» We offer study and evaluation of Heat Exchanger
performance and fouling

» We offer Heat Exchanger Anti Fouling systems on
turnkey basis

» Online Heat exchanger performance monitoring
systems

» Increased mean time before cleaning

» Guaranteed heat transfer efficiency

» Guaranteed Energy savings




PIOLT IMPLEMENTATION / DEMONSTRATION

» Send us details of one of your Pre Preheat
exchangers / Cooler / Condenser

»We will evaluate Potential for savings and Anti
Fouling system efficacy for the application
»Conduct field study

> Implement the system on Trial basis to

demonstrate the efficacy




Email : info@firstesco.in

-



Who are Using the Anti Fouling system

EX

sung Fine Chemicals
1dai Oil Bank
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