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EF2000
-An effective and economical oil maintenance system
for increased availability of machines and fewer
operational disurbances



Small particles are a great and expensive  
problem in oil maintenance  
 

Unfortunately, it is a common belief that small parti-
cles in oil are not harmful to oil systems and hydraulic 
systems. Various tests and studies have proved the 
opposite to be true. If we take a hydraulic system as 
an example, an increase in the number of micro parti-
cles in the oil causes an increase in the speed of the 
oxidation process, which in turn generates fatty acids 
that create sticky lumps or flakes in the oil. These 
lumps of so called accumulated resin stick to various 
areas in machine systems. After a while this causes 
costly operational disturbances as a consequence of 
magnetic valves and hydraulic valves getting stuck 
due to the sticky substance. Furthermore the system 
filters becomes sealed and holes occur due to the 
abrasiveness of the  micro particles. In the long run 
these micro particles lead to increased energy con-
sumption. These costly operational problems are un-
fortunately not uncommon within Swedish industry.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to Hans Ahlman, professor emeritus at 
Lund Institute of Technology, Sweden, Swedish in-
dustry stands still at least 25 % of the time that man-
agement believe it to be up and running. Furthermore 
some 70 % of the Swedish companies have an avail-
ability rate of at most 60 %. If the availability could 
be increased, much would be gained. The scientist 

Örjan Ljungberg, working at Chalmers Institute of 
Technology in Gothenburg Sweden, has done a lot of 
research on availability.  
In a survey he came to the conclusion that an increase 
in availability by 5 % would generate savings as big as 
the total yearly maintenance cost in Sweden.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Great  savings at Volvo in Skövde, Sweden                 
 
Two years ago the management at the Volvo motor 
factory in Skövde, Sweden, came to the conclusion 
that the huge investments in machinery gave a low 
return on investment. This was due to the fact that 
the machines were only used between 30 % and 50 % 
of  the available time. The company started working 
hard to increase the usage. Now, some years later, the 
company has achieved an increase in machine avail-
ability from 50 % to 83 %. This gave a yearly saving 
of  approximately 1,9 million SEK, on one machine. 
If  usage were increased by 1 % on all machines some 
100 million SEK would be saved each year. The com-
pany Europafilter have for many years been doing 
research concerning oil maintenance. The goal is to 
help companies increase their availability by reducing 
the harmful and “money consuming” micro particles. 
The result is an innovation in oil maintenance; The 
Europafilter EF2000 series.  

EF2000  
- An effective and economical oil maintenance system for increased 
availability of machines and fewer operational disturbances  
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Europafilter - the No.1 enemy of small particles  
 
The EF systems for the maintenance of cutting oil and 
hydraulic, lubrication and special oils are the result of 
more than 20 years of research and development. Sys-
tem performance reaches the highest standards in 
terms of effectiveness, capacity and usability. What 
then makes the EF systems out-perform other systems 
on the market? Well, the system uses a filter, which in 
theory has no lower limit for filtration.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

The unique filter absorbs water effectively as well as 
reducing the majority of all solid harmful particles down 
to 0,1 µm. This is achieved without chemicals which 
often neutralise or take away additives such as polymers. 
This means that an EF system can reduce the degree of 
wear in machines by 90 %. This will in the long run 
enhance the availability of machines and generate eco-
nomic savings in maintenance of between 40 % and    
80 %. In other words we are talking “big money”. 
 
Capillary technique cleans effectively 
 
The EF systems are built on the basis of a patented 
method where the cleaning is done using a capillary 
technique. The filter element used in the system is 
made out of cellulose paper, which is tightly wound 
round a tubular core. This ensures a tight and exact 
fitting of the filter element inside the filter housing. 
The oil is forced axially through the filter and the so-
called capillary tubes. Whereas a “conventional” filter 
collects dirt on a certain part of  its surface, the EF 
filter collects particles throughout its volume and not 
just on the surface. This is due to the form of the fi-
bres, the cross section and the rake towards the 
streaming direction of the oil. The consequence of all 
this is that the filter has an extremely high dirt-
adhesion capacity and hence an exceptionally high 
filtering efficiency. 
 
The EF system is a result of many years of re-
search and development 
 
The innovative inventor Aegir Björnsson founded 
Europafilter in the beginning of the 1980s. From early 
on he had a vision of a new oil maintenance system 
that would save both the environment and money. He 
was mainly focused on helping the environment by 
avoiding the handling of unpleasant and cancerous 
waste oil. The EF systems are thus the result of more 
than 20 years of research and development, and are 
today patented in large parts of the world. Our re-
search and development department is today a state of 
the art department in tribology, in other words re-
search about rubbing, wearing and friction. Tribology 
is becoming increasingly important because modern 
machines have a greater need for lubrication than older 
ones. The safety factor for machinery strength today is 
between 1 and 2, while older machines have a factor of 
3-4. Due to this, modern machines are more sensitive 
to stress and wear than old machines.  

EF2000  
More than 20 years of research and development has resulted in a 
patented system for oil maintenance 

With the help of oil analysis we monitor each and every machine and  
can clearly see the difference before and after cleaning with EF2000,  
says Ingemar Dahlgren at Lear Corporation.  



On a cold and windy December day in 1996 sen-
ior mechanic Olav Sverre Pedersen became tired. 
On the large oil rig Gulfaks C, off the coast of 
Norway, there had been problems for a long 
time.  
First of all the hydraulics in an elevator and three 
50 tonne deck cranes were not working properly. 
This caused irritating and costly operational dis-
turbances.  
In March 1997 the first systems from Europafilter 
were installed – this was to see if the economy 
and the operational situation could be put to 
rights. Due to the positive outcome there are 
more than 150 installations today. 

 
According to Olav Sverre Pedersen it wasn’t hard to 
choose the next object for the oil maintenance test on 
the oil rig Statoil Gulfaks C. 
- The deck cranes had not been functioning properly 
for many years. Furthermore the maintenance cost 
for the head system had been very high for a long 
time with operational disturbances and damage to 
valves, says Pedersen. 
Oil samples where taken from the cranes back in 
1992 and the oil was classified at 12 on the NAS clas-
sification scale - the oil at this stage was already very 
polluted.  
To test the EF systems under harsh conditions, the oil 
was not changed before the system was installed into 
the servo system in one of  the cranes in March 1997.  
 
It quickly became cleaner and cleaner 
 
A test was done on August  15th, 1998 at the COTAX 
laboratories in Larvik. The oil was classified at NAS 
7. In August, the crane was in use almost around the 
clock, and this hard test generated many accumulated 
particles that needed to be absorbed.  
Two months later the oil was much cleaner.  When a 
test was done in October 1998 the oil was classified at 
NAS 3. The crane had then been used for almost 
3500 hours and the oil had never before been this 
clean.  
When I spoke to the crane operator about it he said 
that the crane was functioning very well with steady 
movements and the problems with jerky movements 
had all gone, says Olav Sverre Pedersen. 

A mal-functioning elevator 
 
The next test object was one of  the mal-functioning 
elevators of  the oil rig. The test started with replen-
ishment of  the oil, which was classified at NAS 7 - in 
other words new but not clean.  
An EF system was installed in January 1998. When 
the oil was analysed at the end of  the test, it was clas-
sified at NAS 3 - the oil was much cleaner than new 
oil. Olav Sverre Pedersen is so satisfied with the test 
that today there are more than 150 installed EF sys-
tems at Gulfaks C.  
 

According to Olav Sverre Pedersen all the machines 
on the rig are functioning better than ever before and 
the many operational problems have gone and oil 
changes are no longer necessary.  

”After a while the oil was cleaner than new oil and the machines  
functioned better than ever before”  
Olav Sverre Pedersen, senior mechanic at the Statoil oil rig Gulfaks C 

It was quite exhausting when the elevator was bro-
ken and one had to take the stairs every time.  



In the modern plant of Lear Corporation in Färge-
landa, some 800 people work three shifts, to pro-
duce more than 300,000 interior parts per year for 
car interiors. The form spraying machines, which 
steadily treat instrument panels for Volvo, SAB 
and Scania, have a hard life. But thanks to well-
planned maintenance and many installed EF-
systems, the irritating, costly stoppages that oc-
curred every once in a while ten years ago no 
longer occur. 
 
It is amazingly quiet and clean in the large premises. In 
the roof space, cranes are used to move the tools to 
the 65 form spraying machines with a locking pressure 
between 40 and 3200 tonnes. In conjunction with the 
machines, there are industrial robots that lift the fin-
ished instrument panels and place them on a belt con-
veyor. Each instrument panel is checked thoroughly by 
a machine operator – every once in a while an adjust-
ment is needed. 
Some security details produced are logged, so that they 
can be checked afterwards for certain production in-
formation.  
- Production information is stored for ten years in our 
computer system. We do this to be able to trace every 
single instrument panel. This is important in connec-
tion to crash tests, says Ingemar Dahlgren. 
 
Maintenance can be costly 
 
A large part of Ingemar Dahlgren's time is dedicated to 
maintaining the machines and they must all function 
well. Today, as well as 10 years ago, many control rou-
tines must be followed and large amounts of data must 
be recorded. But, there is a difference – today mainte-
nance is computerized, which has saved a lot of time 
and money. Another important thing is the fact that 
the stoppages that occurred 10 years ago due to dirty 
oil have been reduced to a minimum thanks to the EF-
systems. 
 
Europafilter does the job 
 
Aegir Björnsson, the innovator of the EF-systems, 
came in contact with the Lear Corporation in 1993. 
The company is certified according to the Interna-
tional Standard 14001 (environmental control), and 
therefore leads a progressive environmental pro-
gramme, the focus of which is on eliminating the han-

dling of dangerous and cancerous waste oil.  
- Previously, we used the existing machine filters to 
filter the oil as the manufacturers of the machines said 
they were adequate. But filtration only went down to 
10 µm and we had to make intermediate oil changes 
and incur costly stoppages. A short while after install-
ing 7 systems from Europafilter we noticed a stunning 
difference. According to ISO 4406 and NAS 1638 the 
oil could be classified as being cleaner than clean, fur-
thermore the stoppages were reduced in a most notice-
able way, says Ingemar Dahlgren. 
 
More than 30 systems  
 
Today the company has installed more than 30 systems 
from Europafilter. The filters are replaced every six 
months, or after 1812 operating hours, and one gets an 
indication when it’s time through the computerized 
maintenance system. Another advantage with the EF-
systems, says Ingemar Dahlgren, is the clean and easy 
filter changes. Ingemar has a vision of all machines 
being equipped with an EF system in the near future, 
and since almost 50 % of the machines already have an 
installed system, the vision will soon be reality.  

“Before we lived with stoppages  – today they are rare” 
Ingemar Dahlgren, hydraulic coordinator at Lear Corporation  
 

Aegir Björnsson, the founder of Europafilter, and 
Ingemar Dahlgren, Lear Corporation, are looking 
forward to the next  positive 10-year period.  



The EF2000 series product range  
 

The EF2000 series 
 
The EF systems are developed and refined on a 
regular basis to meet new demands on finish, quality 
and usability. The systems are easy to install and easy 
to use when it comes to changing the filter, servicing 
and maintenance. The EF2000 series is manufac-
tured in stainless steel and can easily be installed as a 
bypass system in most machines. Due to this, opera-
tion is not affected and the cleaning is adjusted to the 
level of dirt in the oil and the customer’s volume 
needs. 
A standard system for permanent or mobile installa-
tion comes with one filter housing or with two or 
three parallel fitted filter housings adjusted to specific 
needs. Provided with this is a pressure meter, a mo-
tor and pump, a steering box, and a motor protection 
shield, a flow meter and display. The display is 
equipped with an alarm function with min/max indi-
cating when it is time for a filter change.  For fittings, 
there are heating coils for regulating the oil tempera-
ture and support legs for the stationary systems.  
 
The EF2000 series  
– for easy usage and secure operation  
 
The EF2000 series are functional and operate se-
curely in the most demanding environment. With the 
smallest system, 3 kg of accumulated particles can be 
held, as well as water. The filter house is cylindrical 
and has a volume of 6,3 litres. The oil speed through 
the filter housing depends on the oil viscosity, which 
varies significantly with temperature and with how 
dirty the oil is. The system EF2215 has a filtration 
capacity of some 0,7 litres per minute with an oil 
viscosity of 68 cSt. 
 
 

A system with two filter housings manages approxi-
mately 1,4 litres per minute. A system with three 
filters manages approximately 2,1 litres per minute. 
 
Standard solutions with the EF2000 series 
 
How many filter housings do you need to install? 
This depends on the viscosity of the oil, how many 
litres of oil the machine contains, and how dirty the 
oil is. However, typically oils for cutting, hydraulic 
and lubrication oils for industry one filter housing 
would be specified for machine systems with an oil 
volume up to 1500 litres, two filter housings for ma-
chine systems with an oil volume up to 5000 litres, 
and three filter housings in machine systems with an 
oil volume up to 9000 litres. These specifications are 
valid for an oil viscosity of 46 cSt. However, for die-
sel and lubrication oil for combustion engines the 
sizing of the equipment is not simply determined by 
the amount of oil in the system. Here other factors 
are crucial such as engine size and fuel consumption 
per 24 hours. 
 
Mobile system 
 
Europafilter has also manufactured a mobile system 
for machines with an oil volume up to 100 litres. The 
system can be used in those cases where continuous 
cleaning isn’t needed, and the user wants to be able 
to move the EF 2000 system between different ma-
chines. The mobile systems come with one or two 
filter housings. The filter elements for the mobile 
systems have the same high performance as the ones 
for permanent installation. 

EF2000  
- stationary systems 

With reservation for eventual changes.  
 



 * The flow varies depending in the viscosity of the oil (cSt). 

Specifications EF2215 EF2225 EF2235 EF2510 EF2520 

Weight 25 kg 33 kg 40 kg 36 kg 44 kg 

Width 500 mm 770 mm 1040 mm 600 mm 770 mm 

Height 590 mm 1150 mm 

Depth  261 mm 550 mm 

Material Filter housing Stainless steel 

Material Filter element Cellulose/polyamide 

Grade of cleaning  > 0,1 µm 

Particle/water absorption  < 3 kg  < 6 kg < 9 kg  < 3 kg  < 6 kg 

Min - Max flow* 6 - 300 l/h 6 - 600 l/h 6 - 900 l/h 6 - 300 l/h 6 - 600 l/h 

Working pressure 0,8 - 5,0 bar 

Safety valve 6 bar 

Pressure meter 0 - 6 bar 

Air drawing taps Yes 

Drawings tap Yes 

Max working temp. 130 °C 

Std. Electric seal IP 55 

Electricity supply 3 phase 400/230V 50/60Hz (0,6-4.5A), alt. 3 phase 230V 50/60Hz (1-5A),  alt. 1 phase 230V 50/60Hz (1-6.5A) 

Std. E. motor  Mez, 3 phase, 120W Rpm 645/795 50/60Hz  alt.  Mez, 3 phase, 250W Rpm 800/1060 50/60Hz 

Digital Display Flow display ÆGIR 200 with alarm functions, alarm relay out: max 2 Ampere, 30 Volt DC 

Flowmeter  Kytola, oval wheel 0,1-6 l/min 

Pump type Gerotor 

Control/fuse box Rittal IP67 

Oil in/dimension BSP 1” 

Oil out/dimension BSP 1/4” 

Extra accessories Heater cord, stand with legs Heater cord 

 Facts about the EF2000 series 
 

• An economical and environmentally friendly oil maintenance 
system for bypass fitting. 

• For cleaning cutting oils, hydraulic, lubrication and special oils. 
• Cleans oils extremely effectively from dirt, particles, oil oxidation 

particles and water.  
• Cleaning capacity down to a particle size of 0,1 µm. 
• An EF 2000 system consists of one, two or three filter housings, 

pressure meter, engine with pump, steering box and engine 
protection, flow meter and display showing actual real-time 
flow. 

• The display has an alarm function for min/max and indicates 
time for filter change. 

Advantages with the EF2000 series 
 

• Cleaner environment 
• Increased maintenance economy - increased saving from 

40-80 % 
• Increased availability of machines 
• Increased operating security 
• Increased life of the system components 
• Cleaner working environment 
• Increased life of the oil 



Full service - a cornerstone 
 
When you invest in an EF system you take a 
giant leap on the road leading to a better envi-
ronment and a sounder operational economy.  
 
Our dealers are all full service suppliers, this 
means that they install the system and take 
pains to ensure that it will work at an optimum 
level. Of course, you can always reach them or 
us to get service or help, from day one.  
 
To them the purchase is not over when they 
have installed the system - it’s the beginning of 
a life long relationship.  
 
As yet another step in your economical and 
environmental work, we include analysis of the 
oil - before and after filtration. 
 
By analysing the content in the oil we can con-
firm that the oil after cleaning really is clean 
and often cleaner than new oil.
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