Water Treatment Lunch and Learn
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Associated With Tower and Refrigeration Systems
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Scale and Deposition Occur Due to
Chemical and Mechanical Reasons




Myth # 1- Scale In My Condenser
System Is My Biggest Concern




Corrosion and Erosion of System Components Occur
Due to Chemical and Mechanical Reasons




Active Corrosion Sites on
Chiller Exchanger Head

T T - TUREIR——

\\\:\‘ “ f;‘




Corrosion Byproducts Create Fouling
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Algae on Cooling Tower Deck
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Simple Plants Containing Chlorophyli

Require Light for Growth




Fouls Strainers, Distribution Deck Ports,
Heat Exchanger Tubes

Provides Matrix for Further Foulant Accumulation

Provides Environment (Food & Shelter)
for Bacterial Populations




Bacteria

Single Cell Organisms
Two General Types
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Aerobic Bacteria

Require Oxygen to Live

Sunlight Not Required to Live

Can Degrade Chemical Inhibitors

Most Species in Cooling Towers are
Prolific Biofilm Slime Formers

Slime Interferes with Heat Transfer More Than
Common Scale




Anaerobic Bacteria

Thrive in Areas of Little or
No Oxygen Within Tower System

Under Beneath
Deposits Beneath Bacterial
and Algal Mats Slime
Sludge Masses




BACTERIA

Cell Schematic
90% Produce Slime Capsules




Biological/Organic Mat in a Cooling
System Storage Tank
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Corrosion Induced by Biofilm

Ramsay Scientific, Inc - RS837

FIGUE 5: SEM showi signs of MIC corrosion with remnants
of hemispherical tubercles (bactenal cells).




Legionella Pneumophila
Bacteria

Responsible for
Legionnaires Disease




Microbial Fouling Problems

Restriction of Heat Transfer

Flow Restriction

Matrix for Additional Foulants

Potential Under-Deposit Corrosion




Fact- Any of These Problems Could Potentially
Shut Down Your Cooling Systems




OK, This Sounds Bad. What Can Be Done to
Minimize Risk of These Problems?

)

Keep System Clean

Employ Effective "
Bacteria Control
Program

Eliminate
“Dead Legs”

Develop Testing to
Evaluate Program
Effectiveness




Filtration - Keeping Your Tower and
Chilled Loop Systems Clean

Removes
Suspended
Solids

| Reduces Risk of
Legionella

| Reduces Risk of
Under-Deposit

Corrosion

Reduces

Energy Costs

| Reduces Down
Time for

Cleaning

\

Reduces
Fouling

Potential

Reduces
Chemical
Requirements

Y
Enhances

Chiller Tube
Protection
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Filter Types

Cartridge
Filters

Filters

Screen
Filter




Eliminate Dead Legs

Redundant Systems Create Problems

Rotate Unused Towers Regularly

Identify Unused Exchangers/Equipment/Piping

Determine Strategies to Eliminate These




Effective Bacteria Control Chemistries -

Microbiocides

Oxidizing Biocides Non-Oxidizing Biocides

Adjunct Treatments

Antifoam Treatments




Oxidizing Biocides

Halogens (Bromine and Chlorine)

e Most Common Oxidizing Treatments
e Continuous Residual
e > 1.0 ppm (OSHA)
e 0.5-1.0 ppm (CTI)
‘ Ozone (O,)

¢ 0.1-0.2 Residual

{Chlorine Dioxide (ClO,)
e 0.25- 1.0 ppm Residual



Oxidizing Biocides

[ Fed Continuously at Low Residuals ]

e Continuous Bio-Population Control
e Reduces Corrosion Tendencies

[ May Be Fed at Higher Slug Dose l

e Season Start-Up & Shut-Down
e Response to Microbial Upset



Non-Oxidizing Biocides (Poisons)

Glutaraldehyde

Isothiazolinone

Quaternary
Ammonium
Compounds

Copper/Silver/Tin

Carbamates

Dibromo-Nitrilo-
Propionamide
(DBNPA)

Methylene bis
Thiocyanate
\1:3))

Tris
(Hydroxymethyl)
Nitromethane

2-(decylthio)
Ethanamine
(DTEA)




Bio-film Chemistry

Bacteria leaving ,
biofilm

Water Flow

Mature Biofilm
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Microbiological Monitoring

Visual Inspection

Monitoring Heat Exchanger AP and AT

Bacteria/Fungi Testing of Tower Water
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Total Aerobic Bacterial Culturing
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In Closing- Find a Water Treatment Professional Who Will
Partner With You To Help You...

Keep System Clean
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\

Eliminate
“Dead Legs”

7

Develop Testing to
Evaluate Program
Education

Bacteria Control

Employ Effective
Program




Thank You




