
  

 

The Software Package  

  

Marine Training Software  
 Part 11 

 

 

 

UNITEST Marine Training Software Part 11 is the software package consisting of several independent 
educational modules.  

  

The following modules are included:  

1. Alfa Laval Fuel Conditioning System (FCM 1.5). 

2. DESMI CompactClean.   

3. DESMI OptiSave.  
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ALFA LAVAL FUEL CONDITIONING SYSTEM (FCM 1.5) 

 

Fuel Conditioning Application 

Fuel conditioning is the treatment of fuel oil by a booster system to meet the requirements of 
cleanliness, pressure, temperature, viscosity and flow rate specified by the diesel engine 
manufacturers. These parameters are vital for the engine’s combustion performance, which makes 
securing them an important part of both energy efficiency and emissions reduction. You can say that a 
booster serves fuel with the right pressure and viscosity. 

All low speed engines and most modern medium speed engines today operate on heavy fuel oil (HFO) 
and other different types of fuels. The main purpose of the system is to ensure proper conditioning of 
heavy fuel oil and other light fuels fed from the fuel tank to the diesel engines. The system ensures that 
correct flow, pressure, and viscosity are maintained according to the engine specifications. One of the 
most important parameters is viscosity. Optimal viscosity gives the best energy efficiency and emission 
reduction.  

Fuel Conditioning System (FCM) is a pumping and heating system which delivers fuel oil from the daily 
service tank to the Diesel Engine under the conditions specified by the Engine Manufacturer to ensure 
optimum combustion. 
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Alfa Laval Fuel Line 

 

Starting from the settling tank, the fuel should be treated before injection in the engines. The entire 
process between these two points is part of the fuel line. 
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The first step is the cleaning process: the bunkered fuel, potentially mixed with water and particles, 
should be cleaned by a High Speed Separation. 

The separator removes unwanted water and particles (including cat fines) from the oil. The clean oil is 
delivered to the service tank which is a smaller tank designed to store the fuel for at least 24 hours of 
navigation. 

The sludge produced by the separation system is instead delivered to the sludge treatment system: a 
system designed to further process the wasted part of the fuel in order to minimize the sludge 
production and recover some of the oil. 

The entire process between the service tank and the engine is the Fuel Conditioning System. 

The Alfa Laval Adaptive Fuel Line is a complete solution to minimize energy consumption and maximize 
protection against cat fines. It is not a single product, but rather a comprehensive and systematic 
approach based on several key products and Alfa Laval knowledge.  

 

FCM objective 

Therefore, the Fuel Conditioning System should supply the Diesel Engines with the appropriate: 

• flow and pressure required by engine manufacturer, with a set of three screws pumps; 

• cleanliness, using Moatti filters to remove the smallest particles that may scratch the engine 
components and compromise its efficiency or, in the worst case, seize it; 

• viscosity, with a viscosity control system that is a combination of a viscosity meter and heat 
exchangers. 

These parameters are vital for the combustion performance of the engine. This makes ensuring these 
parameters an important element of both energy efficiency and emissions reduction. 
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DESMI CompactClean 

 

The treatment of ballast water before discharge is important because it prevents the transport and 
introduction of potentially invasive species in local ecosystems through ship’s ballast water. Therefore, 
it is one of the approaches ship owners and operators typically adopt in order to be in compliance with 
the mandatory discharge standards imposed by the International Maritime Organization (IMO) and the 
US Coast Guard (USCG).  

The UV treatment uses either low pressure or medium pressure UV lamps to break down cell 
membranes and/or damage their DNA, which respectively kills the organisms or destroys their ability 
to reproduce, making them non-viable. 

The percentage of non-viable or killed organisms in the water after treatment depends on the applied 
UV dose. 

The UV dose depends on the UV intensity (UV-I) and exposure time, and is simply defined as the product 
between these two parameters. UV-I measures how much light (or energy) reaches a given 
measurement point.  

Most UV systems measure the UV-I, but the systems can vary considerably in terms of the UV lamp 
being used and the sensor setup. In particular, the distance between the sensor and the UV lamp 
influences the measured UV-I. For this reason, UV-I values shouldn’t be used to compare systems. 
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Fortunately, another measurement called UV-transmission (UV-T) can be used to compare the systems. 

Principles of the ballast water management system (BWMS) 

CompactCleanTM BWMS consists of two treatment technologies to disinfect the ballast water: 
mechanical filtration and ultraviolet radiation (UV). Due to the highly efficient filtration and UV 
radiation, DESMI Ocean Guard technology can be viewed as an instantaneous treatment that does not 
affect the ballast tank or the environment.  

 

Principles of the ballast water management system (BWMS): Ballasting 

During a ballast operation the ballast water enters the vessel and is pumped through a mechanical 
filter, where larger particles and organisms are removed from the water. Subsequently the ballast water 
is directed to the UV-unit, where the remaining organisms are exposed to UV irradiation and then it is 
directed to the ballast water tank. 
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Principles of the ballast water management system (BWMS): De-Ballasting 
During a de-ballast operation the ballast water is pumped from the ballast water tank to the UV-unit, 
where all organisms are exposed to UV irradiation before the treated ballast water is discharged. 

 

 

 

Principles of the ballast water management system (BWMS): Bypass 

If the system is bypassed during an active operation, it will automatically trigger an alarm and log the 
bypass action. 
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DESMI CompactClean – Main elements 
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DESMI OptiSave 

 

The cooling water system on-board vessels is designed to operate in seawater at 32°C and 100% engine 
load. And the auxiliary equipment runs as if this condition was permanent. 

 

 

However, the sea water temperatures in the oceans are not 32 degrees all over the world. Actually, 
there are only a few hot spots where these conditions exist. This means that the cooling system is 
absorbing too much energy in 95% of operation time. 
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By installing Desmi Optisave energy saving system, you will be able to regulate the energy consumption 
according to the actual cooling demand and therefore save fuel for your generating sets. 

 

 

You will achieve a 50% reduction in energy consumption by cooling water pumps already at a sea water 
temperature of 28 degrees Celsius. 

 


