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Lube Oil Filtration



Lube Oil:
I ll i l ACP i filInstallation layout: ACP automatic filter

Positive Qualities
- Automatic Cleaning
- protection of the engine

Negative Qualities
- Captured impurities are 
reintroduced in the oil tank.
- Impurities increase with time
- All oil charge passes throughAll oil charge passes through
the engine 15 times and so also
the impurities in the oil charge
go to wear wear the equipment
before the filter:
- pumpsp p
- Relief valves
- temperature control valve
- Cooler



Lube Oil:
Operating Principle: ACP automatic filterOperating Principle: ACP automatic filter

A : Inlet
B : Outlet
C : Backwash Fluid
D : Clean fluid
1 : Hydraulic motor
2 : Backwash nozzle
3 Fil i l3 : Filtering element
6 : Backwash duct



O i i i ACP CO
Lube Oil:
Optimization: ACP + CO

Positive Qualities
- Automatic Cleaning
- Impurities removed forever
from the system
- The impurities bigger than the gg
filtration degree are totally
removed but also smaller
particles as carbon residuals
and asphaltenes
- Eventual engine failures can be 
identified from the backwash
sludge analysis
-Reduction of contaminant wear 
particles
- Slow deterioration of TBN



O i i i ACP CO
Lube Oil:
Optimization: ACP + CO

100 % flow

The Backwash flowrate is less than the 3% of the filtered fluid but it contains theThe Backwash flowrate is less than the 3% of the filtered fluid but it contains the 
100%  of impurities; this fluid is fully treated by the centrifugal oil cleaner
before returning to the tank.





Lube Oil:
C iComparison:

FILTREX BOLL MOATTI

FUNCTIONALITY

Fluid Lube oil Lube oil Lube oil

cleaning fluid same filtered fluid same filtered fluid same filtered fluid

cleaning continuous continuous continuous

Backflushing percentageBackflushing percentage
% vs total flow 2-3% 6-10% 8-12%

differential pressure 0,3 steady 0,3 increasing 0,3 increasing

body nodular cast iron grey cast iron aluminium 

BUILDING

filtering element inox cartidge plastic candles or Inox    
(with by-pass)

aluminium disks & inox 
mesh

n. filtering element 1 78 80

drive hydraulic external with 
radial pistons

internal turbine with gear 
on the dirty side hydraulic internal 

manual cleaning none periodical periodical

MAINTAINANCE filter discharge none none periodical

maintenance easy for just one filtering 
element difficult for n° 78 candles difficult for n°80 disks

CO
Low backwashHigh

High backwashLow
efficiency and high cost. High backwashLow 

CO Installation efficiency, CO sized 
properly. 

Introduction of turbine that 
reduce the oil stationary 

time

efficiency due to low
rotation speed



Lube Oil:

Reference:
Aft l t t b d d t t b h i f t d id d tAfter several tests on board and on test bench, engine manufactures decided to
improve their system with ACP-CO filters for old and new engines :

I d i li bili- Increased engine reliability
- Reduction of customers claims
- Slow deterioration of TBN

MaK Experience: After 2 hrs of operations (6M32C engine) it was found white metal and water in the CO



H l i & I ll i
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Homologations & Installations
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Homologations & Installations



Lube Oil:
R fReference:
In 1982 started the production of the first automatic filter for Navy application. French Navy, US 
Navy and Italian Navy etc, decided for a reliable and environmental friendly technology and costsg
reduction:

- Reduction of spare parts and maintenance costs
R d i f il- Reduction of new oil cost

French NavyItalian Navy



ITALIAN NAVY TECHNICAL EVALUATION



US and French Navy TECHNICAL EVALUATION



Lube Oil:
Carnival Experience:Carnival Experience: 
Comparative test Filtrex vs Boll

Vessel : Costa Luminosa
Engine : MaK 8M43C
Diesel generator : DG2
Filter Type : DACP-735-150 
Centrifugal oil cleaner : CO400
Flowrate : 165 m³/h
O i 5 bOperating pressure : 5 bar
Operating temperature : 65°C
Filtration degree : 34µm
Total Oil tank recirculations: 15 times/hr
Results:

f d h b l f l FILTREX BOLL- Confirmed the absolute filtration
degree as required by Engine
manufacturer
- 0.1 kg of impurities were removed
by CO after 610 hrs

NETS: Circulating impurities if not removed
Filtration

Degree
(µm)

Weight
without
imp. (gr)

Weight
with imp. 

(gr)

Impurities
weight

(gr)
% Kg/hr Kg/day Kg/month Kg/year

%

FILTREX BOLL

y
If not removed by CO, 1.5 kg of
impurities per hour would circulate in 
the circuit.
-Analysis of the sludge as per the 
table: the 62% in weight of the

125 17,864 32,940 15,076 15% 0,23 5,43 162,82 1.953,85 

75 17,166 25,954 8,788 9% 0,13 3,16 94,91 1.138,92 

60 19,133 22,286 3,153 3% 0,05 1,14 34,05 408,63 

45 90,859 97,290 6,431 7% 0,10 2,32 69,45 833,46 table: the 62% in weight of the 
impurities are lower than the degree
of filtration!

Comparison with existing filter:
R d i f l d di l

34 86,052 90,610 4,558 5% 0,07 1,64 49,23 590,72 

25 63,830 90,878 27,048 28% 0,41 9,74 292,12 3.505,42 

17 56,716 65,852 9,136 9% 0,14 3,29 98,67 1.184,03 

14 55 871 57 477 1 606 2% 0 02 0 58 17 34 208 14- Reduction of sludge disposal cost
- Reduction of spare parts cost
- Increase oil life time
- Better protection of the engine

14 55,871 57,477 1,606 2% 0,02 0,58 17,34 208,14 

10 19,936 34,953 15,017 15% 0,23 5,41 162,18 1.946,20 

< 10 8,916 16,409 7,493 8% 0,11 2,70 80,92 971,09 

TOTAL 98,306 100% 1,47 35,39 1.061,70 12.740,46 



Fuel Oil Filtration



Fuel Oil:
DACT Filter Positive Qualities
- No external fluid for cleaning: filter can be installed
in both side, booster and supply.
- Low backwash consumption
- Bacwash amount equal to the 10% of the filter
volume .

F l i l Filt 90% f HFO- For any cleaning cycle, Filtrex saves 90% of HFO 
vs manual filters or filters cleaned by compressed
air ( 100% filter volume for cleaning).
- In both side, cold and hot, the same filter size ( 
same ffiltering area): the impurities to be removed

th i b th id d t th HFO (

Booster (hot)Supply ( cold)

are the same in both side due to the new HFO ( = 
engine consuption). The already filtered fluid
doesn’t clog the filter
- High retantion rate: elimination of cat fine

Supply side installation:Booster  (hot)Supply ( cold) pp y
- No protection of: booster pumps, final pre-heater
and viscosity control unit and instumentation
- Frequent manual cleaning of safety filter with risk
of human herror.
- No protection of the engine in case of equipmentsg
failure.

Booster side installation
- Better protection of the engine from the impurities
produced by the equipments. 
- Protection of the engine from any failure.
- cleaner FO to DG and slight increase of fuel
efficiency due to better protection of injectors
- Not usage of safety filter; avoid risk of human error.

O

Booster (hot) Supply (cold) 

NOTE:
-Compressed air cannot be used in booster side due 
to humidity in the air
-Aluminium cannot be used in booster side



Fuel Oil:
Operating Principle: DACT automatic filterOperating Principle: DACT automatic filter

l hFiltration Phase

∆p < ∆p Set Point Value

Motor is not runningg

Shaft is not turning

Backwash valve is closed

Backwash PhaseBackwash Phase

∆p > ∆p Set Point Value

Motor is running

Shaft is turning

Backwash valve is open



Fuel Oil:



C i
Fuel Oil:
Comparison:

FILTREX BOLL MOATTI

FUNCTIONALITY

Fluid Fuel oil Fuel oil Fuel oil

cleaning fluid same filtered fluid compressed air same filtered fluid

cleaning on condition on condition continuous

Flushing volume compare toFlushing volume compare to
vessel volume 10% volume vessel 100% volume vessel 15-20% flowrate

differential pressure 0,3 steady 0,3 increasing 0,3 increasing

body nodular cast iron grey cast iron nodular cast iron

BUILDING
filtering element inox cartidge inox candles aluminium disks & inox 

mesh

n. filtering element 1 56 50

drive external electric external electric external electricdrive external electric external electric external electric 

MAINTAINANCE

manual cleaning none periodical periodical

filter discharge none none periodical

maintenance easy for just one filtering diffic lt for n° 56 candles diffic lt for n° 50 disksmaintenance y j g
element difficult for n° 56 candles difficult for n° 50 disks

INSTALLATION Supply 
and Booster possible

Supply 
Booster not possible 

(compressed air problem)

Supply
Booster no possible 

(aluminium disc problem)
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Fuel Oil:
Thanks to the benefits of the DACT filters, Filtrex cooperate with the main
module manufactures



Fuel Oil:

In cooperation with the shipowners, Filtrex started a retrofit campaign of old filters 

Retrofit:
p p , p g

tecnologies, mainly disc and candles filters , due to the high advantages compared to the low 
cost for new filter installation.

Thanks to the high regeneration capacity and to the ensured filtration degree, Filtrex is the only 

Additional Filtrex experience with the same technology:

recommended supplier for slurry oil treatment by the major licensee as for example UOP.

The unfiltered slurry oil is used to produce HFO ( high percentage of cat fine) while if it is filtered 
the majority of the cat fines ( PSD: 3-15µm) are retained by the filter increasing the quality of the 
final productfinal product.



Carnival Experience:
Fuel Oil:
Carnival Experience:
Comparative test Filtrex vs Moatti

Vessel : Costa Luminosa
E i M K 12M43C & 8M43CEngine : MaK 12M43C & 8M43C
Diesel generator : DG4, DG6 and DG5
Filter Type : DACT-705-65
Flowrate : 13 m³/h
Operating pressure : 4÷5 bar
O ti t t 160°C

Moatti
Operating temperature : 160°C
Filtration degree : 45µm

Results:
-Confirmed the filtration degree

drequired.
-2.5 Lt/day for backwash

Comparison with existing filter:
- 80% reduction of backwash amount
( calculated more than 20.000 usd
saved per year) 
- Reduction of spare parts cost


