
MERUS AT SEA 

Protecting water systems on ships and oil platforms with the Merus Ring. Water 

treatment against limescale, biofouling, algae and mussel growth as well as 

corrosion. 

TREATING SEA WATER ON SHIPS AND OFFSHORE INSTALLATIONS 

In the marine, especially on ships and 

offshore, sea water treatment with a Merus 

Ring is particularly useful. 

The first reason for this, the water treatment 

after the installation can be operated without 

further effort. Neither energy nor chemical 

additives are needed to maintain the effect. 

This is reducing space, weight and costs. 

Secondly, Merus is specialized in treating 

sea water, where we face special challenges, such as marine growth of all kind. 

We have been working in marine and offshore for more than 15 years. Having 

started in Greece with a fresh water generator, we are now one of the leading 

providers of water treatment on vessels in Europe. Merus Rings are working on more 

than 200 ships, vessels and offshore platforms. Operating in sea water, brakish 

water and river water. Today the marine sector is one of our most growing markets. 

WHERE WE CAN HELP 

You will find Merus Rings on cruise ships, container vessels, cargo ships, ferries, 

tankers and supply vessels, as well as offshore platforms. Treating the technical 

water, drinking or sea water. The Merus Ring is an environmentally friendly 

alternative to emergency shutdowns, extensive cleaning efforts. 

There are three common problems we are facing on vessels or platforms: 

Corrosion in pipes. 

Scaling and fouling – mainly where sea water is used. 

Marine Growth of mussels and barnacles in pipes and machines. 

These problems occur in different areas on a vessel. We have made contact with 

these in the following applications: 

Fresh Water Generator – producing drinking water out of sea water 

Drinking water system – providing sanitary facilities with fresh drinking water 

https://www.merusonline.com/corrosion-control-water-treatment/
https://www.merusonline.com/seashell/


Cooling water system – direct or indirect (heat exchanger) engine cooling, box cooler 

and cooling for HVAC 

Boiler – producing hot water and for steam production 

Main Sea Water Inlet – where the sea water enters the vessel 

Feed water separator 

Vacuum sanitary system 

Reverse Osmosis System 

Fire Fighting System 

For more insights in these projects please have a look at our case studies. 

See the following Case Studies at end of document. 

 

Barnacles/Biofouling in the main Sea Water Inlet 
 
Seawater Treatment Offshore 

 
Fresh Water Generator on vessels free of deposits 

 
Sea water - evaporator on a ship 
 

Salmon have fewer lice thanks to Merus Rings 
 

 

HOW WE CAN HELP 

At this point we will focus on the function of a Merus Ring in the context of marine 

industry. For general information please read the explanation here. 

When the sea water enters the 

ship it contains usually several 

foreign substances that can harm 

the water systems on the inside. 

SALT WATER AS AN ENEMY 

OF METAL 

Most obviously sea water 

contains salt. Metals in contact 

with water tend to corrode. Salt is an accelerator in this chemical reaction which 

means that pipes and systems in contact with sea water corrode quicker. The 

question is not if the ship and its system can resist against the decay but how long. 

https://www.merusonline.com/boiler/
https://www.merusonline.com/case-studies/
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Installing a Merus Ring means protecting pipes and systems. As the salt stays 

solved in the water the corrosion rate is reduced significantly. 

Thinking one step ahead: also "fresh water" contains salt (salt free water would be 

distilled water). Which means the effect of a Merus Ring in the system is not limited 

to sea water, but works with all kind of water. 

Not only salt in the stricter sense is held solved in the water. Also the solubility of 

lime scale (calcium) is increased, which means that there are far less deposits in the 

system. Cleaning and overhauling costs are reduced significantly. 

MERUS RING AGAINST BIOFILM 

Secondly sea water contains biological substances or beings such as mussels, 

barnacles or algae. They can block pipes and valves and thus cause expensive 

damage. Furthermore they can settle in existing deposits and form a biofilm which 

increases the problem. With the Merus Ring no deposits form in the pipes and 

existing deposits vanish. Subsequently there is no habitat for biological growth and 

the biofilm will be removed. 

CASE STUDY 

Barnacles/Biofouling in the main sea water inlet 

Interesting for the marine biologist, annoying for the ship’s inhabitants and manager. 

We help you getting rid of barnacles in the sea water pipes. 
 

User: Royal Boskalis Westminster, Netherlands 

Royal Boskalis Westminster is a leading global service provider for maritime 

infrastructure with 100 years of experience. They own more than 1100 vessels for 

this purpose. The MV „Waterway“ is a so called trailing suction hopper dredger. 

On these ships from Boskalis, Merus Rings 

had been successful in many applications for 

the past years. As the results were always 

good and reliable Boskalis decided to install 

them at the main sea water inlet. 

Most ships use sea water aboard. Typical 

applications are cooling of the engines, 

production of fresh water or industrial water 

in pressurized water systems (hydrofoor) 

providing showers with water. The sea water 

is sucked into the ship through the sea chest which is located beneath the water 

surface. This also brings sea organisms like barnacles into the sea water system. 

MV Waterway (c) JF Hofmann 
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Filters prevent most of these from entering the ship. Often the larvae pass the filter 

and then barnacles and mussels grow there until the pipe is blocked. 

If the ship sails along the cost or in the harbor the 

problem is even worse as the water is warm and 

the conditions for the growth of organisms are 

ideal. The result is so called biofouling. Under 

these conditions the pipes need to be cleaned at 

least once a year. This can only be done from the 

outside with specially educated divers or in a dry 

dock. 

As the sea water inlet is in many ways the lifeline of the ship it needs to be kept clear 

at any time. 

MERUS ON THE MAIN SEAWATER INLET 

The pipe we treated on the MV „Waterway“ has a diameter of 24“. We installed the 

fitting Merus Ring with a inner diameter of 55 cm. 

To ensure that the effect is spread widely we installed our device upstream, close to 

the opening where the water is sucked in. As space is limited on the dredger it was 

challenging to install a Merus Ring of this size but we managed to find the perfect 

place. 

THE RESULT AFTER THE INSTALLATION 

As described above, inspecting the pipe 

is only possible from the outside, the 

sea. Therefore we needed to wait 12 

months to see the results of the 

installation. The picture shows that the 

pipe is clear – this is a big success 

compared to what we saw one year 

before. The fleet manager of Royal 

Boskalis Westminster wrote: “ Usually 

after 12 months Jacques Cousteau 

would be envious regarding the marine 

life in our pipes.“ 

Only few barnacles were left in the water inlet though they didn’t stick to the surface 

and could be removed easily. Whereas at pipes without a Merus Ring this is a tough 

task. 

For Boskalis it is important to see if the effect is lastingly and the pipe stays clear. 

Nevertheless we could achieve the first goal in one year. The risk of blocking was 

reduced and the cleaning cycle is considerably extended. 



CASE STUDY 

Seawater Treatment Offshore 

Offshore sea water is the main water source for cooling and heating as well as 

drinking water. 

Sea water contains not only salt but also calcium carbonate and biological 

organisms. 

Therefore the requirements for the water treatment are particularly challenging. 

Our case studies shows what we can do on an offshore oil platform. 

For offshore oil platforms and drilling rigs sea water is the major source of water. 

Depending on the location, it contains large amounts of salt and/or calcium 

carbonate. Both substances can harm pipes and technical devices. Therefore sea 

water treatment is an urgent topic in this environment. 

Sea water is used directly for cooling processes. It is also treated and clarified in 

several steps to get drinking water or feeding water for steam boilers or other 

sensitive equipment. Even though reverse osmosis or water softener are used, 

limescale, corrosion, fouling and biological growth are still causing problems in the 

systems. 

The consequence? Frequent shutdowns and high maintenance costs – always 

linked to production loss. 

THE PROJECT – OFFSHORE SEA WATER TREATMENT IN CHINA 

One of our largest customers facing these problems is 

CNOOC (Chinese Offshore Oil Company). It is one of 

the world wide largest state-owned oil giants and the 

largest offshore oil and gas producer in China. They 

produce oil in the Chinese Sea and have expanded to 

the Gulf of Mexico, the North of Indonesia and the 

North Sea. Today they operate more than 20 manned 

offshore platforms. 

Despite their size they were not spared of the problems 

caused by sea water described above. Our task was 

not only to prevent further deposition but also remove 

the existing limescale, corrosion and biofilm. 

 

We started with installing some Merus Rings at a few especially critical applications 

to show the possible results. Only after some weeks the maintenance crew 

confirmed the significant reduction of deposits in the system. We could measure the 

stabilized cooling and heating efficiency which had been declining before the 

installation. 
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If you are interested in how this works please have a look at our explanation of 

the function. 

As a consequence maintenance cycles were extended and the cooperation was 

enhanced. 

To treat the water in the entire system we installed several Merus Rings at the pipes. 

We started with one Merus Ring at the main suction header to reach every spot in 

the piping system. Furthermore Merus Rings were added ahead of critical machinery 

and process steps. This was necessary as we assumed the whole system to be 

affected by deposits. Please see the block diagramms of a few of the offshore 

platforms below. 

Offshore platform application 

 

block diagram of components 

 

https://www.merusonline.com/function/


 

and see where the Merus Rings have been installed 

 

 

 

 

 



have been installed 

 

 

THE RESULTS 

Three months after the installation the technical devices 

(boilers, heat exchangers, machinery,…) was opened for 

visual inspection. Have a look on the pictures, rust and 

visible corrosion was gone or reduced significantly. The 

small amount of limescale still existing in some of the 

machinery is flushed out of the cooling loop by the water 

itself without further effort. 

After these excellent results we started to equip the other 

platforms of CNOOC in China. 

The results were confirmed by a technical revision in the 

end of the next year. Pipes and machinery still were in a 

good condition or even had improved. No shutdowns due 

to water problems were reported since the installation of 

our Merus Rings. 

Roughly calculation the ROI for the sea water treatment in this case shows that the 

investment had paid off in less than 6 months. 

 

 

 

COSTS & BENEFITS 

https://www.merusonline.com/costsbenefits/


Some Thoughts about the Return on your Investment 

When is it worth installing a Merus Ring? 

Talking about universal and absolute numbers to show costs and benefits is 

unreliable. After all these figures depend on the size of a problem and how great the 

impact on your processes is.  

If you have long down times due to cleaning or service, you need a reliable solution. 

If cleaning your shower is energy-sapping, your washing machine smells 

unpleasantly or you can't see your valve under lime scale, we might have the perfect 

product for you. 

This expenditure of time can be calculated as costs and compared to the savings 

after the installation of a Merus Ring. 

INDUSTRIAL APPLICATIONS 

To calculate the benefit of a Merus Ring for the customer let's have a closer look at 

the costs before the installation which need to be taken in consideration. 

First of all cleaning costs including personnel-related costs and materiel expenses 

need to be taken into account. Also costs for chemical additives used to keep the 

pipes as clean as possible between the services have to be added. 

Sometimes it is easy to calculate, what down times of a system cost if they need to 

be cleaned regularly. In this case an investment in Merus Rings can be judged 

against these costs. An unexpected production interruption due to insufficient cooling 

is the nightmare of many production managers. 

PRIVATE HOMES - SAMPLE CALCULATION 

First of all, there are short-term costs due to the increased cleaning time in the 

bathroom and kitchen. Lime not only settles in the pipes, but also on fittings and in 

washbasins. 

On the long run costs for (household) appliances being in contact with water are 

important. Where untreated water flows, deposits can harm the appliances. They 

have a significant share in the total value of the house. The Merus Ring can extend 

the product life time. Before we explain this let's have a short look at the estimated 

value of these appliances in a single-family house. 

Bathroom (shower, bathtub, washbasin, WC,  fittings) 3,500$ and more 

Washing machine 600-3,000$ 

Dishwasher 600-1.100$ 

Electric kettle, coffee machine, etc. 

Including an average value for a heating system the total value amounts to almost 

12,000$. Annual costs of about 900$ for cleaning (Cleaning products and time - 

approx 1 hour per week for 14$ plus 170$ for cleaning products). 



Damages in the system can cost a lot of money. 

SO, WHERE IS THE BENEFIT? 

Installing a Merus Ring can save costs in two areas. Firstly cleaning the bathroom 

and kitchen is made easier. There is visible less lime scale in the house hold. The 

remaining lime scale is soft and can be removed easily with a damp cloth. Annoying 

and lengthy cleaning is not necessary anymore.   

We think this is an attractive scenario. 

Secondly the Merus Ring prevents the pipe from rust and corrosion. Existing 

corrosion is removed. Thus the product life time is enhanced and renovation costs 

are reduced. 

This means the costs for the ring will be amortized in 1-2 years. 

THAT'S ALL? 

Yes. Once installed the Merus Ring works right away and for many years. Further 

chemical cleaning in the system is not necessary - this is also a big advantage for 

the environment. 

Other methods of water treatment need further action regularly. For example buying 

regenerating salt. Water treatment with the Merus Ring is more simple and needs 

less effort. 

HOW WILL I SEE IF IT WORKS? 

Right after the installation more lime scale than usual will be flushed out of the pipe if 

there are already existing deposits. In order to prevent it from causing trouble you 

should turn up the water fully from time to time to rinse out the lime scale (please 

remove the aerator for this). 

Remaining lime scale (e.g. in the kettle) can be removed when moist. "New" deposits 

on the fittings will form less and in a very soft consistency. Easy to remove. 

 

 

 

 

CASE STUDY 

 

Fresh Water Generator on vessels free of deposits 
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Where fresh water is made from sea water, salt and limescale can settle in the 

system. 

User: Hapag Lloyd, Hamburg, Germany 

Hapag Lloyd is located in Hamburg in the 

north of Germany. It is one of the biggest 

container shipping lines in the world with 

more than 100 vessels operated. The 

Tokyo Express is a modern container 

vessel of almost 300 meter length and a 

capacity of 4890 TEU (Twenty food 

Equvalent Unit). This is were we did this 

case study. 

A current topic in the maritime industry is 

green shipping. A lot of effort is made to upgrade vessels with new technology to 

minimize its negative impact on the environment. Using chemicals to clean or 

operate engines and machines is viewed critically. Hapag Lloyd, just as many other 

shipping companies, is looking for new measures to make shipping more 

environmentally friendly. 

THE PROBLEM IN THE FRESH WATER GENERATOR 

On all vessels traveling the sea not 

only along the coastline, drinking 

water or fresh water has to be 

produced on the ship from 

the seawater. In this case an Alfa 

Laval fresh water generator is on 

board, with a production capacity is 

25m3 a day. Despite cleaning the 

generator with chemicals the 

production capacity declined over 

time. Once the produced volume 

had reached the minimum amount 

of water needed on the vessel the 

fresh water generator had to be disassembled. Every plate needed to be cleaned 

manually with chemical cleaning agents before putting it back to work. Besides all 

seals needed to be exchanged during the cleaning process. 

The cleaning process not only produces costs it also means that while the cleaning 

work is done no fresh water is produced on the vessel. 

The first picture shows what the plates in the generator look like after some months 

of operation. 

THE SOLUTION 



The Tokyo Express is equipped with 

one single generator, just as most of the 

cargo vessels. We installed one 

Merus Ring  on the common feed line, 

to treat all the feed water to the 

machine. Thus both sides of the fresh 

water generator could be treated by only 

one Merus Ring.  Both sides means, the 

condenser side and the evaporator side 

of the plates in the heat exchanger. 

In order to get a clear picture about the 

performance of the Merus Ring it was also decided by the customer, not to clean the 

heat exchanger plates, after taking the picture. The fresh water generator was 

assembled without removing the existing deposits. At the same time they stopped 

adding chemicals for water treatment to the system. 

Furthermore they decided to keep the fresh water generator running over 8 months 

without opening. The reason was, that after this period of time the vessel needed to 

go to the dry dock anyhow. 

MONITORING THE PERFORMANCE 

The system automatically collects 

data about production volume and 

pressure in the generator. 

Therefore it is quite easy to monitor 

the development on the inside. 

Under normal conditions, a gradual 

pressure drop is expected as 

described above. After installing the 

Merus Ring we recorded an 

astonishing increase of the 

production volume. After increasing 

the value stabilized on the nominal 

capacity until now. 

“Seeing is believing“ that’s why the fresh water generator was disassembled in the 

dry dock in Hongkong as planned before. The purpose was solely to see the 

development on the inside. The picture shows that all plates are clean, just 

as assumed from the monitoring data. The only dirt visible is a brown film which 

could be removed easily with a cloth. 

We received an email of the fleet manager from Hapag Lloyd saying: “After 8 month 

of the last cleaning the condition of the evaporator is very good. All plates are clean 

no residues on surface of evaporator or condenser.“ 



There are three benefits for the customer of installing a Merus Ring. Firstly it’s a 

huge time and money saver in terms of cleaning costs. Secondly no chemicals are 

needed which is one big step towards green shipping. The third benefit is that 

chemicals and cleaning utensils take up space on the vessel which is a rare good. 

 

CASE STUDY 

Sea water - evaporator on a ship 

Steam is produced to get fresh water. The leftover substances often settle in pipes 

and valves. 

With a Merus Ring they stay solved and don’t cause problems. 

User: THENAMARIS INC, Shipping company in Greece 

We are proud on our first application back in 2001 in the marine industry. Right away 

we were pretty successful in solving problems around the desalination of seawater. 

Since then we could install Merus Rings on many other evaporators, getting the 

same results. 

In In the majority of the ships, there is 

one or more evaporator. This machine is 

used to make drinking water from ocean 

water. In order to achieve this, the 

solved salt and other inpurities has to be 

removed. Engineers found an economic 

way to run this process, the water 

evaporate using the excess energy of 

the engines. 

 

 

The desalination works under lower pressure. This underpressure reduce the boiling 

point of the water and the temperature has not to be so high. The resulting steam is 

condensed and the water is later used as drinking water or for technical issues which 

requires water free of salt. The left over water, called brine is returned to the sea. 

One can see now RO systems as water treatment on certain vessels. At a reverse 

osmosis electrical power is needed to operate instead of excess heat of the motors. 

Together with the sea or brakish water, salt and other substances from the sea enter 

the system. Therefore, the inner surface of the heat exchangers in the evaporator 

are coated with a crust of deposits. If the water isnt treated. This builds up over time 

and hinders heat transfer. As a result, the output decreases from day to day, until the 

required amount of fresh water can no longer be produced. 
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A traditional solution to this problem is chemical and / or manual cleaning of the 

system. Manual means disassembly, cleaning plate by plate and reassembling with 

new gaskets. Both methods are very expensive and time-consuming. No water is 

produced during cleaning. 

IMPROVING THE PERFORMANCE OF THE EVAPORATOR WITH A MERUS 

RING 

We installed two Merus Rings at each sea water inlet. Furthermore there were two 

Merus Rings at a chemically cleaned boiler (A) and two more at a second boiler (B) 

which hadn’t been cleaned for a long time. In both cases one Merus Ring would 

probably have been sufficient, to ensure the results we decided to play safe with two 

Merus Rings. 

THE RESULT 

In the first boiler (A) no cleaning was needed since the installation of the Merus 

Rings. Astonishingly the performance in the first month of the installation did not only 

remain stable but even increased from 28 to 31 t of fresh water in one day. The 

explanation for this is that chemical cleaning is not able to reach all areas of a piping 

system. Whereas the Merus technology can act wherever water is. 

The second boiler (B) similar to (A) didn’t need further cleaning. The production 

volume increased very fast and reached its maximum performance soon. This 

means that the boiler is now fully clean and no further cleaning is necessary 

anymore. 

Abandoning chemical cleaning is also a great benefit for the life time of the system 

as this can lead to heavy corrosion. 

 

CASE STUDY 

Salmon have fewer lice thanks to Merus Rings 

Salmon louse is a parasite that can cause high mortality rates in salmon farming. If 

Merus rings are used, the reproduction of the salmon lice is slowed down. 

Salmon has become people’s favourite fish. There are several 

reasons for this. Because there are not enough free-living fish, 

one has gone over to breeding fish. It all started in Norway. 

There are ideal conditions for fish farming in the fjords. Salmon 

is particularly suitable for breeding. Fish is very digestible, 

contains Omega3 fatty acids and is considered very healthy. 

The and clever marketing of the producers brought more and 

more salmon on our plates. 
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Just like in the picture above, salmon probably would like it best. With enough space 

and clean water. 

THERE’S ALWAYS A CROWD IN FISH FARMING 

But the reality in salmon farming is 

different. No matter whether the fish 

are bred, in the sea or in a tank on 

land, there is always a crowd. As 

you can see in the picture. 

The advantage of this crowd, the 

salmon are much easier to handle. 

During feeding or when the fish are 

caught. You don’t need huge plants, 

everything is compact together. 

The disadvantage of this crowd, diseases or parasites like the salmon louse can 

spread much faster from animal to animal. Very often all animals in one tank or 

enclosure are affected in a short time. 

SALMON LOUSE IS A BIG PROBLEM 

Yeah, salmon have lice. The salmon louse is a parasite with the Latin name 

lepeophtheirus salmonis. This louse is not a new phenomenon, it was discovered 

almost 200 years ago. The difference to earlier times is the salmon lived in the sea 

and had a lot of space. Today, it lives together with thousands of other fish crowded 

into an aquaculture. Lice eggs can spread very quickly in such an environment and 

find new host fish. The louse docks to the fish skin and lives from the skin of the fish 

or its blood. 

This is particularly dangerous and life-threatening for younger fish. 

SALMON LICE IMPRESSED BY MERUS RINGS 

Norwegian Nofima, one of the largest 

research institutes for fisheries and 

aquaculture, has carried out a study 

with Merus rings. The influence of 

Merus treated water on the 

development of young salmon and 

their greatest threat, the salmon 

aphid, were investigated. Young 

salmons are raised in tanks. 

Merus rings have been installed at 

the water supply of the fish tank and 

fish are observed how they develop in comparison to salmon in untreated water. 



The result was very surprising for all involved. The salmon that benefited from Merus 

water had almost twice the survival rate compared to the fishn in the untreated tank. 

This means that the salmon with the treated water has much less infestation by lice. 

An official study was not published. We don’t know the reason for this. 

 

 


