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1.0 Introduction to the Applications:  

At the facilities of Nuplas Industries Ltd., there were identified 3 types of Cooling Water Systems 
with their specific process and machinery, though not completely isolated, which were offered for 
treatment with Merus Technology. Below is the detailed description of the 3 candidates including 
pre-installation data as well as data pertaining to the performance observed after the Demonstration 
period of 3 months. 
 
1.1 PS Cups Manufacturing Unit  

 
�  The Problem: Cooling Efficiency is decreased due to formation of Scale and Corrosion 

inside the cooling loop. The Tube-Shell type Heat Exchanger in this Chilled Water unit is 
most troublesome with frequent scaling history which causes frequent shut-down cycles 
being every 2-3 months for mechanical cleaning. The heat transfer is gradually reduced 
leading to higher maintenance costs and reduced output as witnessed during the shut-down 
period. Water quality in the cooling loop is deteriorated much faster and needs to be 
frequently flushed, leading to water wastage. The color of the cooling water is completely 
brown indicating that the amount of Iron loss from the tubes of the heat exchanger was 
very high. The iron content in the water before the installation 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 to Merus personnel is consisting of PVC 
piping. Upon visual observation of the water at the Tank discharge, it was noticed that the 
water color is quite discolored being brown. The water from the make-up water line being 
quite clearer directly leads to a conclusion that there is at one or many places within the 
loop, heavy scale and corrosion formation. The flow-rate of the network is approx.13.00 
m3/hr and 27.00 m3/hr in both respective chillers of the loop. The total length if the cooling 
loop is approx. 180 meters.  

 
�  Customer Expectations: The Merus Rings were to be installed at their locations (please 

see figure below) for a Demonstration Period of 3 months. Photographs of the heat 
exchanger in the PS Cups Line were taken prior to installation and AFTER the 
Demonstration period, it was expected that Merus Rings reduce the scaling and corrosion 
problem inside this loop. The Required Merus Rings were installed on 24.09.2010. 



 
Figure Showing Heat Exchanger BEFORE Installation of 

 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. Soon enough after the 30th day, big chunks of 
Scale and Colloidal Iron were being found settling in the Chilled Water Tank. It was then 
recommended to the customer to blow down 50% of the water in the loop and add fresh 
make-up water. Complete system drainage was carried out on 29.10.2009 (being a little 
more than one month the system was under operation with Merus 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 was found free of scale. The tubes of the heat 
exchanger which were blocked due to scale were found to be 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 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

�  Performance of the PS CUPS UNIT on day of this Report – 03.06.2011: The Piping as 
well as the heat exchanger till today remains scale and corrosion free. The water in this 
closed loop today is consisting of more or less same TDS and Iron as that of the 
proportionate make-up water. The water in the loop is quite clear with no discoloration 
whatsoever due to any corrosion. The same water in circulation is being used for months on 
end with requirement of blow-down due to the corrosion as witnessed before. The customer 
has not felt any need to shut-down the system for mechanical cleaning since the time Merus 
Rings have been installed. All water treatment chemicals to inhibit corrosion and scale have 
been discontinued and the system has been protected only by the installed Merus Rings.  

 
 
 

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

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.  



This was the second application to be treated with Merus Technology at Nuplas Industries 
Ltd., which contains six to seven different machines to which there is a provision of a 
separate, though not completely isolated cooling loop with chillers for cooling purpose. 

 
�  The Problem: Rust and Corrosion are again the two concerns in this chilled water loop. 

There is frequent scale formation on the cooling side of the different machines which cause 
shut-down for mechanical cleaning. The water is quite discolored and the corrosion in the 
entire network; the pipelines as well as the machinery, has been developing gradually since 
commissioning of the system in the year 2002. 

 
�  Investigation and Analysis: The water color as observed in the samples taken from the 

cooling water tank show the discoloration of the water indication heavy corrosion inside the 
system. The piping to and from the chillers is made with MOC of Galvanized Iron (GI Pipes) 
which would again give rise to corrosion. The approx. total length of the loop is 400 meters 
with flow-rate of 69.00 m3/hr.  

 
�  Customer Expectations: The primary expectation of the customer from Merus Rings was to 

control the corrosion rate and consequent Iron loss as this caused a sharp decrease in system 
longevity and operational life. If the corrosion rate was not controlled, the entire piping of the 
chilled water system was to be changed/replaced. The Required Merus Rings were 
installed on 24.09.2010. 

 
 

Figure Showing Pipeline Internal Surface BEFORE Installation 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 after the Merus Rings were installed. Soon 
enough after the 30th day, big chunks of Scale and Colloidal Iron were being found settling 
in the Chilled Water Tank. It was then recommended to the customer to blow down 50% of 
the water in the loop and add fresh make-up water. Complete system drainage was carried 
out on 29.10.2009 (being a little more than one month the 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 scale. The tubes of the heat exchanger which 
were blocked due to scale were found to be free of any blockage as described by the photos 
below taken on 27.01.2010.  

 

 



 
 
 
 
 
 

�  Performance of the CALENDAR UNIT on day of this Report – 03.06.2011: The Piping 
as well as the tube and shell type chiller exchangers till today remains scale and corrosion 
free. The water in this closed loop today is consisting of more or less same TDS and Iron as 
that of the proportionate make-up water. The water in the loop is quite clear with no 
discoloration whatsoever due to any corrosion. The same water in circulation is being used 
for months on end with requirement of blow-down due to the corrosion as witnessed before. 
The customer has not felt any need to shut-down the system for mechanical cleaning since 
the time Merus Rings have been installed. All water treatment chemicals to inhibit corrosion 
and scale have been discontinued and the system has been protected only by the installed 
Merus Rings. It was decided that the piping network of this loop was not be to replaced as all 
the corroded piping was now corrosion free which extended the operational life of the chilled 
water loop. 

 
 

1.3 Cooling Tower with Corresponding Loop (EPS Cups Section) 
 

This is the third candidate for treatment offered by Nuplas Industries Ltd., which is 
consisting of a Cooling Tower and its corresponding Cooling loop feeding 10 mechanical 
equipments for cooling. The machines which are cooled at blow molding machines used for 
manufacture of Foam Cups.  

 
�  The Problem: Scaling deposition in the machinery and its nozzles for cooling and 

Algae/Bacteria formation in the cooling tower sump are the problems faced in this cooling 
loop. Due to Algae, the scaling deposition is at higher chances which lead to frequent shut-
down and short cleaning intervals. Water quality deteriorates much faster due to it being 
exposed directly to the environment in the cooling tower sump. Water needs to be flushed at 
short intervals due to deterioration in quality. 

 
�  Investigation and Analysis: The Green color of the Algae in the cooling tower sump is 

quite prominent and scaling frequency in the machines is every 2-3 months. The total length 
of the cooling loop including the cooling tower is approx. 400 meters and flow-rate is a little 
less than 200 m3/hr. 

 
�  Customer Expectations: The Merus Rings were expected to control the bacteria and algaer 

rates in the cooling tower so as to not allow them to enter into the cooling nozzles and cause 
any blockage. Another problem which was to be reduced was the scaling interval. The 
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 darker towards a brownish color. Complete 

Note: The above Photographs of Calendar Units were taken on 20.12.2009 and some were taken on 
01.02.2010 and not on 01.01.2007. The date in the camera was not corrected during its usage.   



system drainage was carried out on 29.10.2009 (being a little more than one month the 
system was under operation with Merus Rings) as well as the 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 on 29.10.2009. In accordance to Nuplas 
Industries Limited and their experience with this cooling tower, this cooling tower was prone 
to algae formation and the greenish water after 20-30 days of every cleaning interval. The 
cooling tower was inspected closely in the second week of December 2009 and no trace of 
algae was seen. The nozzles in the 10 blow mold machines as well were scale free. All 
biocides were stopped and the performance was maintained only with the help of Merus 
Rings.   

 
�  Performance of the COOLING TOWER UNIT on day of this Report – 03.06.2011: The 

entire cooling tower loop remains algae free since November of 2009. Also the nozzles are 
cleaned only during routine annual maintenance shutdown. The water in the loop is quite 
clear with no discoloration whatsoever due to any algae even when the system. All water 
treatment chemicals to inhibit corrosion, scale and biocide have been discontinued and the 
system has been protected only by the installed Merus Rings. 

  
 

2.0 Overall Benefits to Nuplas Industries by the use of Merus Technology: 
 
 

�  Production is not stopped anymore due to cooling water related problems.  
�  Production downtime interval has been delayed by almost 6 times at present. Increased 

production time.  
�  The same water is circulated in the chilled water system loop for much longer periods 

without replacement.  
�  No pipeline replacement is required anymore.  
�  All water treatment chemicals and water softeners have been stopped.  
�  Energy required by the chilled water system is maintained as per design as there is no more 

scale formation at the contact point of cooling water and the machines (heat transfer area).      
 


