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1.0 Introduction to the Applications:
At the facilities of Nuplas Industries Ltd., thevere identified 3 types of Cooling Water Systems
with their specific process and machinery, thoughaompletely isolated, which were offered for
treatment with Merus Technology. Below is the dethdescription of the 3 candidates including
pre-installation data as well as data pertainintpéoperformance observed after the Demonstration
period of 3 months.

1.1 PS Cups Manufacturing Unit

The Problem: Cooling Efficiency is decreased due to formatiorsoéle and Corrosion
inside the cooling loop. The Tube-Shell type Heatlanger in this Chilled Water unit is
most troublesome with frequent scaling history Witauses frequent shut-down cycles
being every 2-3 months for mechanical cleaning. fidw transfer is gradually reduced
leading to higher maintenance costs and reducemibas witnessed during the shut-down
period. Water quality in the cooling loop is debesited much faster and needs to be
frequently flushed, leading to water wastage. Tdlercof the cooling water is completely
brown indicating that the amount of Iron loss frtma tubes of the heat exchanger was
very high. The iron content in the water beforeitigtallation of Merus Rings was more
than 20 ppm.

Investigation and Analysis (Pre Installation): Approximately 95% of the piping length of
the PS Cups Cooling water circuit as informed tawdgersonnel is consisting of PVC
piping. Upon visual observation of the water atTla@k discharge, it was noticed that the
water color is quite discolored being brown. Theex&om the make-up water line being
quite clearer directly leads to a conclusion that¢ is at one or many places within the
loop, heavy scale and corrosion formation. The ftate of the network is approx.13.00
m>hr and 27.00 rihr in both respective chillers of the loop. Theatdength if the cooling
loop is approx. 180 meters.

Customer Expectations:The Merus Rings were to be installed at their llocet please
see figure belojfor a Demonstration Period of 3 months. Photolgsagf the heat
exchanger in the PS Cups Line were taken priongtallation and AFTER the
Demonstration period, it was expected that MerugyRreduce the scaling and corrosion
problem inside this loop'he Required Merus Rings were installed on 24.09.20.



Figure Showing Heat Exchanger BEFORE Installation b
Merus Devices — taken on 25.08.2009

System Monitoring Post Installation: No blow down was carried out for more than 30
days after the Merus Rings were installed. Soomughafter the 30 day, big chunks of
Scale and Colloidal Iron were being found settiimghe Chilled Water Tank. It was then
recommended to the customer to blow down 50% ofidter in the loop and add fresh
make-up water. Complete system drainage was catiedn 29.10.2009 (being a little
more than one month the system was under openattbrMerus Rings).

PERFORMANCE OBSERVATION AFTER 4 MONTHS OF MERUS

INSTALLATION ON PS CUPS MANUFACTURING UNIT: The piping as well as the
heat exchanger in the Chilled Water Circuit wasfibéree of scale. The tubes of the heat
exchanger which were blocked due to scale weredfdaitve free of any blockage as
described by the photos below taken on 27.01.2010.



Figure Showing Heat Exchanger AFTER Installation of
Merus Devices taken on 27.01.2010

Note: The Photographs were taken on
27.01.2010 and not on 03.03.2010. The
date in the camera was not corrected
during its usage. Also to be noted that
there is just one heat exchanger. The
photos are taken at difference angles.
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Performance of the PS CUPS UNIT on day of this Repb— 03.06.2011.The Piping as
well as the heat exchanger till today remains saatecorrosion free. The water in this
closed loop today is consisting of more or lessesadS and Iron as that of the
proportionate make-up water. The water in the lisaguite clear with no discoloration
whatsoever due to any corrosion. The same watgrdualation is being used for months on
end with requirement of blow-down due to the caonss witnessed before. The customer
has not felt any need to shut-down the system fxhanical cleaning since the time Merus
Rings have been installed. All water treatment dbals to inhibit corrosion and scale have
been discontinued and the system has been protahedy the installed Merus Rings.

1.2 cCalendar Line Processing Unit(Another Chilled Water System Unit)




This was the second application to be treated Mighus Technology at Nuplas Industries
Ltd., which contains six to seven different mackit@which there is a provision of a
separate, though not completely isolated cooliog lwith chillers for cooling purpose.

The Problem: Rust and Corrosion are again the two concerngsrctiilled water loop.
There is frequent scale formation on the coolinig sif the different machines which cause
shut-down for mechanical cleaning. The water isegdiscolored and the corrosion in the
entire network; the pipelines as well as the maatyinhas been developing gradually since
commissioning of the system in the year 2002.

Investigation and Analysis: The water color as observed in the samples taken fihe
cooling water tank show the discoloration of theéev@ndication heavy corrosion inside the
system. The piping to and from the chillers is matte MOC of Galvanized Iron (Gl Pipes)
which would again give rise to corrosion. The apptotal length of the loop is 400 meters
with flow-rate of 69.00 rihr.

Customer Expectations:The primary expectation of the customer from MdRusgs was to
control the corrosion rate and consequent Ironadassthis caused a sharp decrease in system
longevity and operational life. If the corrosiotieavas not controlled, the entire piping of the
chilled water system was to be changed/replatled.Required Merus Rings were

installed on 24.09.2010.

Figure Showing Pipeline Internal Surface BEFORE Ingallation of
Merus Devices — taken on 25.08.2009

System Monitoring Post Installation: Just like in the case of the PS Cups Loop, no blow
down was carried out for more than 30 days afteMlerus Rings were installed. Soon
enough after the 30day, big chunks of Scale and Colloidal Iron weeénl found settling

in the Chilled Water Tank. It was then recommeniaetthe customer to blow down 50% of
the water in the loop and add fresh make-up w&templete system drainage was carried
out on 29.10.2009 (being a little more than one timdime system was under operation with
Merus Rings).



PERFORMANCE OBSERVATION AFTER 3 MONTHS OF MERUS

INSTALLATION ON CALENDAR UNIT: The piping as well as the heat exchanger in
the Chilled Water Circuit was found free of scdlbe tubes of the heat exchanger which
were blocked due to scale were found to be frengfblockage as described by the photos

below taken on 27.01.2010.



Note: The above Photographs of Calendar Units were take20.12.2009 and some were taken|on

01.02.2010 and not on 01.01.2007. The date indheeca was not corrected during its usage.
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Performance of the CALENDAR UNIT on day of this Rert — 03.06.2011The Piping

as well as the tube and shell type chiller exchentiétoday remains scale and corrosion
free. The water in this closed loop today is cdirggsof more or less same TDS and Iron as
that of the proportionate make-up water. The wiaténe loop is quite clear with no
discoloration whatsoever due to any corrosion. 3drae water in circulation is being used
for months on end with requirement of blow-down tluéhe corrosion as witnessed before.
The customer has not felt any need to shut-dowsyeeem for mechanical cleaning since
the time Merus Rings have been installed. All wateatment chemicals to inhibit corrosion
and scale have been discontinued and the systebebagrotected only by the installed
Merus Rings. It was decided that the piping netwadrthis loop was not be to replaced as all
the corroded piping was now corrosion free whicteeded the operational life of the chilled

water loop.

Cooling Tower with Corresponding Loop (EPS Cups Sdion)

This is the third candidate for treatment offergd\uplas Industries Ltd., which is
consisting of a Cooling Tower and its corresponddagling loop feeding 10 mechanical
equipments for cooling. The machines which areeal blow molding machines used for
manufacture of Foam Cups.

The Problem: Scaling deposition in the machinery and its nozidegooling and
Algae/Bacteria formation in the cooling tower suaip the problems faced in this cooling
loop. Due to Algae, the scaling deposition is ghler chances which lead to frequent shut-
down and short cleaning intervals. Water qualitiederates much faster due to it being
exposed directly to the environment in the cootmger sump. Water needs to be flushed at
short intervals due to deterioration in quality.

Investigation and Analysis:The Greencolor of the Algae in the cooling tower sump is
quite prominent and scaling frequency in the maehis every 2-3 months. The total length
of the cooling loop including the cooling toweraigprox. 400 meters and flow-rate is a little
less than 200 ffr.

Customer Expectations:The Merus Rings were expected to control the bacterd algaer
rates in the cooling tower so as to not allow theranter into the cooling nozzles and cause
any blockage. Another problem which was to be redugas the scaling intervdihe
Required Merus Rings were installed on 24.09.2010.

System Monitoring Post Installation: 10-12 days after installation of Merus Rings, the
color of the algae in the cooling loop turned datkevards érownishcolor. Complete



2.0

system drainage was carried out on 29.10.2009 dleelittle more than one month the
system was under operation with Merus Rings) atagehe dead brown algae was
manually removed from the cooling tower basin.

PERFORMANCE OBSERVATION AFTER 3 MONTHS OF MERUS

INSTALLATION ON COOLING TOWER UNIT: The Cooling tower was closely
monitored after the dead algae were removed or0Z09. In accordance to Nuplas
Industries Limited and their experience with thi®kng tower, this cooling tower was prone
to algae formation and the greenish water afteB@@ays of every cleaning interval. The
cooling tower was inspected closely in the secoadlnof December 2009 and no trace of
algae was seen. The nozzles in the 10 blow moldhimes as well were scale free. All
biocides were stopped and the performance was anaéat only with the help of Merus
Rings.

Performance of the COOLING TOWER UNIT on day of this Report — 03.06.2011The
entire cooling tower loop remains algae free sidogember of 2009. Also the nozzles are
cleaned only during routine annual maintenancedsiwat. The water in the loop is quite
clear with no discoloration whatsoever due to dgge@even when the system. All water
treatment chemicals to inhibit corrosion, scale hiodide have been discontinued and the
system has been protected only by the installediMBIngs.

Overall Benefits to Nuplas Industries by the use dflerus Technology:

Production is not stopped anymore due to coolinggwalated problems.

Production downtime interval has been delayed mpat 6 times at present. Increased
production time.

The same water is circulated in the chilled waysteam loop for much longer periods
without replacement.

No pipeline replacement is required anymore.

All water treatment chemicals and water softenaksetbeen stopped.

Energy required by the chilled water system is naaned as per design as there is no more
scale formation at the contact point of coolingevand the machines (heat transfer area).



