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Conserving Water

Our waler resources are wasted substantially whenever
chemically treated cooling water i discharged as effluent.
Good news is with the emergence of the BacComber green
cooling water reatment technelogy, such wastage of water is
fast becoming histroy. BocComber is a potented proprietary
technology encompassing the Ullra Low Freguency (ULF)
electromagnetic wave to control scaling, comosion and bio-
logical growth holistically without the need for any chemical.
Mo more secondory poliution and more notably the dis-
charged water from BocComber freatment can be com-
pletely recycled. BacComber conserves water and meets the
ultimate zerc-discharge challenge!

Green Points

Ever increasing emphasis on sustainability and promoting
greenear environment has seen many countries taking the ini-
fiative in adopfing green points scheme for recognizing
green building projects and industry processes. The Bac-
Comber cocling water treatment system stands to tower over
the rest of the tfreatment systems in these aspects while ensur-
ing the most cost-effective way fo achieve the targeted
areen points.

Corporate Social
Responsibility (CSR)
& Cost Saving

BacComber enhances corporate image and adds signifi-
cant values by conserving water and providing o greener
environment. The BacComber system fulfiled the highest
standard in green bwiding and SO 14000 requirements.
Users enjoy substantial water savings and totally eliminate
the cost of chemical consumables, contribute to improving
the quality of the environment we live in.
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All bleed off water from BocComber freated
cocling water can be recycled for washing,
flushing, plant walering efc.

__Evaporation Loss
Bleed loss = O

Chemical Treatment

BocComber freatrent s copable of increasing Cycle Of
Concenfralion COC hence reduces bleed waler loss,

Further water saving if all bleed off water is recyclad.

BacComber Treatment

Chemicalty treated BacComber
waler Treated water

Large amaunt of Lk Blead off watar dus
b H water dun o high COC
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aclan bleed off must be All bieed ofl water can be
be recydled recyched

Score Green Point
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BacComber ULF freatment excites water and elevates its
internal energy. Resonated with the appropriate applied
frequencies, scaling and comosion confrol is achieved
through the formation of non-adhering. powdery calcium
carbonate scales in bulk water and protective magnetite
layer on steel surfaces. The unigue ionic curent pulsates in
water provides oufstanding biological disinfection in
controling bacteria and algae simultaneously.

BocComber ULF electromagnetic wave is generafed by
advanced elecironic microprocessor confrelled system.
Providing effective water treatment and protection to
thousands of cooling water systems, chilled water systems
and other process cooling water systems worldwide.

BocComber operates without chemical and consumable
materials and contains no mechanical moving parts. It
consumes extremely low power and is designed fo require
little to no human attendance and easy maintenance. This
translate to very low operating and maintenance cost,

Premium BacComber version with cutfing-edge confinuous
monitering system is available to meet the most demanding
specifications required by indusiry users in all types of highly
challenging environment,

ULF

Cooling
Water
Treatment
Technology

BacComber is built on a revolutionary
concept of water freatment using the
Ultra Low Frequency (ULF] Technology.
The time varying ULF wave generated
by BacComber emitters energize the
vibrational and rotational energy of
water and other constituents. This
promotes many desirable freatment
effects which are not achievable by
conventional chemical treatment.
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ULF excited

ntreated

ULF frequency range in electromagnetic wave spectrum
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Water intemal enegy excitation by ULF
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Treatment with ULF

Scoling
conftrol

Calcium hardness solubllity in water reduces when
temperature is increased. Without ULF excitaticn, the
reduced solubility couses the calcium ions to precipitate
and form hard adhering calcium carbonate  [calcite]
scale on heat exchanger surfaces hence impeding heaot
fransfer and lead to higher energy consumption.
Furthermore, adhering colcite densely solidifies on heat
exchanger surfaces and can only be dissolved and
removed by acid chemical wash, A harmful, invasive
approach that shortens eguipment life.

BacComber ULF wave treatment prevents the formation
of adhering hard scaole by means of force precipitating
the higher energy stote, powdery calcium corbonote
scales in bulk water known as aragonite. Fine aragonite
particles suspend in bulk water instead of adhering to the
heat exchonger surfoce and con be eaosily removed
during the bleed off process. This saves the condenser
and other heot exchanger surfaces from scaling and
hence eliminates the need for chemical cleaning and
saves energy. Accompanying scale control, the ULF
freatment has positive effect in dislodging existing scale
gradually, improving the overall heat transfer efficiency.

Guaph, L, Chillar Operating Load with Chssmical Wooss Trassmes thafrn),

T

After - Approach Temp 2.1C

- =
Graph 2, Chiller Operatisg Load with BacCombar ULF Witer Treassnest [Afier)
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Corrosion causes premature failure
of cooling water piping system and
eqguipment. BacComber freated
cooling water system achieves
“Excellent to Good" (1-5 mpy)
comosion rate for submerged steel
based on CTl, ASTM and other
international standards.

Corrosion test probe 2 weeks
after BacComber treatment

1
Magnetite forms on Corrosion test probe
6 weeks after BacComber treatment

After 1 day |

immersion in

stagnant
seawater

Corrosion
control

The excellent comosion protection performance is achieved via
the patented ULF excitalion technoclogy which promotes the
magnetite formation beneath the coating or existing st of
submerged steel surface. Magnetite acts as a perfect comosion
profection coating and inhibits steel from further corrosion.
Magnetite is non-porous, adheres strongly to the steel surface and
agcts os o protective coating. It is an active self generating.
self-repaiing coating under the ULF treatmeanit,

Steel comodes and forms rust when immersed in coeling water.
Without ULF treatment, rust that formed is low energy iron oxide
Fe:0:which is porous and unable to protect the steel from further
comosion.

Under ULF treatment, ULF energy excites the steel through the
cooling water in contact with steel. With the excitation, steel forms
high energy state oxide Fe:0y magnetfite instead of low energy
state Fex0s. Magnetite is conductive and does not corode when
interference  comrosion cument |leaves the magnetite coated
surface. Magnetite therefore provides excellent “general and
interference” comrosion protection.

The ULF corrosion protection enhances the eguipment service life
and therefore saves cost. In addition, the ULF treatment eliminates
the use of any chemical corrosion inhibitors that typically provide
nutrients to bacteria and algae; making complete recycling of ULF
treated cocling water possible.

General Corrosion Control Performance of BacComber treated cooling tower
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Algoe
control

Algae bloom happens when there are nutients and sunlight.
Typically phosphates or nifrites [which are used in chemical water
reatment)] are good nuitrients for algae. While Algae do not grow
in condenser which s nol exposed to suniight but excessively
unwanted algae growth in cooling tower such as in cooling tower
infills and exposed water passages are common, It blocks water
flow and offects cooling tower performance. Algae are also good
sites for bacteria growth especially for the Legionella bacteria.

BacComber confrols the algaos growth without using any
chemical algaecide. The ULF freatment controls algae growth by
bursting chloroplast in algoe and disrup! the melabolic activities of
algae. ULF wave alio confrols the cell multiplication process
hence resulting in an effective algae control mechanism.

Chioroplast in the olgae cell undergoes photosynthesis by
hamessing energy from Sun combined with waler and CO: to
produce Glucose. Glucase is then further converted into energy
ATP and sucrose as basic materials for further building up of celis,
support growth and reproduction.

With strong ULF wave freatment, the chloroplast is burst, disabling
the algae’s ability to produce Glucose. The effect is similar to using
strong UVC light to kill olgae. Once the chloroplast i burst, the
enfire metabolism in the olgae cell is disrupted hence bringing
aboul an effective olgoe control without using chemical
algaecide.

A oropl
DUTsHUndE
Teatment:

Maost chemical clgaecides are strong oxidizing agent thus
inducing comosion in the cooling waler system. With ULF
freatment. no oxidizing chemical is used hence no secondary
corrasion issue is created and the bleed off water from the cooling
tower is safe to be recycled or discharged to surface drain/water
way without polluting the environment,

3
» Algae metabolic process

Starch
Crllulune
Aimino ackdy
Fatty acidy
Fuceotides
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Bacteria in cooling water
lead to both headlth and
energy wastage issues.

.
Dacterda
control

The cperating lemperature of cooling tower of 35- 45°C is an
ideal temperature range that promotes bacteria growth
especialy Legionella bacteria, This undesirable condition is
further exacerbated by the formation of bacterda biofilm,
calgae growth and sedimentation in cooling towers. Many
bacteria secrete slimy polymer polysaccharide [known as
bicfilm) and colenize in It for benefils of the bactera
community, The biofilm also aci as o defence shelter against
external altack such as chioring. In cooling waler. when
bacteriao population escaolales, the biofilm thickness increases.
This Inodvertently will cause health ssue, in  particular
Legionella pneumophila.

Impeding heat transfer s another negative effect of biofilm.
Biofilm impedes heat transfer 4-5 times more than calcium
carbonate hard scales causing huge incregse in energy usage
and wastage hence bacteria control must not be neglected
in cooling waler freatment.

In the conventional freatment of using strong oxidizing agents
as disinfectants has the drawbacks of ineffective penefrafion
into biofilm. Therefore it is unable 1o kil and disinfect all the
bacteria colonized in the biofilm. Yet strong oxidizing agent
causes corrosion to the metallic structures in the cooling water
system.

Bacteria basically consist of water which is hydrogen bonded.
Their double helix DNA sugar phosphate backbones are akso
held by hydrogen bonds which is susceptible to ULF freatment
resulting in disruption of bactera cell division, inhibiting the
multiplication process, Bacteria metabolism is an electron
transport chain process and its electron transport process is
disrupted when the water they live in is treated by the ULF
wave, Thus, BacComber effectively confrols the bocteria
metabolism and growth rate.

The cooling water bacteria count including those colonized in
the biofim wil decline drastically ofter exposure fo ULF
treatment. The biofim in the cocling water system will also
reduce wvery sianificantly with the declined bacteric
population providing a healthier environment and achieving
energy saving.
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BacComber protects thousands of cooling water systems,
chilled water systems ond other process water systems
worldwide. It 5 an advanced electronic microprocessor
control system with no moving parts. It is reliable, robust,
designed for both outdoor or indoor installations.

Mo dosing of chemicals or consumable material required,
coupled with very low power consumption and minimal
human intervention, the operating and maintenonce costs
of the BacComber system are kept very low.

Premium  wversion of the BocComber system included
advanced continuous monitoring system. It can be linked to
remote monitoring system if required by the customer.

Small size cooling tower basins are typically made of fibre
glass or steel materials,

For non metalic fiore glass basin, the emitter pairs are
installed and immersed in water in the basin. The ULF wave
signal cables of both emitters are routed back fo the ULF
wave generator/power unit.

For metallic basin, emitfers are placed either in the basin or
water channel but the return signal cable o the wave
generalor/power unit is connecied fo the metallic basin.

Power unit is insfalled outside the cooling tower, preferably in
shaded locations such as beneath the cooling tower ifself.

The ULF wave signal cables between emitters and the ULF
wave generator shall be separated from any power cable fo
avoid interference between power cable and the ULF wave
singnal cable.

standard BacComber unit reguires only single phase power
supply in 110/230V, 50/40 Hz
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Large
system

For lorge scale indusiial cooling tower, the
BacComber system is customized to suit operation
and for ease of installation. Thus, installation can be
camed out without disrupting the operations of the
plant.

Typically. the emitters are grouped and
pre-assembled on skids or fixtures before lowering
into the water sump or main cooling water channe|
between the cooling tower and pump room. The
placeament and distibution of the emitters are
predetermined based on the water flow path and
the layout of the cooling water system,

The power units are usually installed close to the
emitters to reduce the cable length and installation
Works.

Larger BacComber system can be customized to
include PLC controlled operation, remote system
monitering, data logging etc.

Condenser

Pump
room

Emittersin
Coaling water channel
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pplications

& Users
Since 2001

Hospitals HYAC

Data Centers HVAC
Office Buildings HVAC
Public Buildings HVAC
Institutions HVAC
District Cooling

Mass Railways

Process Plants
Semiconductor Industries
Power Stations

Steel Mills
Petrochemicals Plants
Pulp and Papers Mills
Sugar Mills

Chemical Plants
Smelting Plants

Air Compressors Plants

....and many

more

== H i

. | P

& il ] ,.|._'.|
i3 E E 1‘:

i i . :Iq

EE I : '

=

Cooke Industries - Phone: +64 9 579 2185 Email: sales@cookeindustries.co.nz  Web: www.cookeindustries.co.nz



more ’rhon 30
sreen Po’ren’rs

d since 2001

L
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