CJC™ Diesel Fuel Filtration

Diesel Itration systems for removal of particles, water,
bacteria/sludge and oil degradation products
from diesel fuels
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Clean Diesel Fuel Delivered ﬂ




Why diesel fuel tanks and engines
need ne ltration and water removal

Modern engines & equipment - under constant development

In an atempt to reduce emissions and improve fuel efciency, equipment manufac-  Ultra-low-sulfur diesel

turers contnuously develop new solutons for modern engines. The High Pressure In certain territories ultra-low-sulfur diesel (ULSD) has
Common Rail (HPCR) fuel injecton system is one of these landmarks which have become a standard. Due to the refning process the
now become standard in engines. ULSD has less lubricity efFciency and lubricity is es-
Because a HPCR system operates under extremely high pressure with very small tol-  sental in diesel fuel to reduce fricton in components
erances, it requires diferent fuel cleanliness standards. Under such circumstances such as pumps, injectors and valves. This means even
the smallest partcles have the biggest negatve impact on the diesel fuel systems. higher requirements for clean diesel fuel.

Diesel contamination

Water & Partcles

Water and partcles/dirt cause the main problems in diesel systems.
While both will have a direct negatve impact on the engine; water found
during storage will also lead to bacteria growth which will quickly clog
fuel valves, injectors and in-line pressure flters cau-sing engine stop.
Common problems caused by water and partcles in the diesel are: rust/
corrosion, cavitaton, microbial contaminaton and abrasive wear. There is
a direct correlaton between the water and partcle level in diesel and the
lifetme of critcal components such as injectors, fuel pumps and flters.

Asphaltenes, Parafns & Resin

As a by-product of the refning process and a natural consequence of

fuel degradaton processes modern diesel contain asphaltenes, paraf-

Tns and resin. These are commonly known as organic debris, but in daily

4 : language referred to as tar/asphalt, wax, sludge and diesel bugs. Most of
% Dirty diesel fuel tank being tleaned the organic debris are acidic and will cause corrosion of injectors, pumps

before new diesel is.introduced and tanks. It will plug your injectors afect combuston and eventually clog
. L in-line Fiters. In short it will ruin your engine.

Injector and fuel pump lifetime
- high cleanliness is needed

While the HPCR has become a standard, the diesel cleanliness requirements for these

systems have not yet become industry standards, which has an impact on wear and SN &
tear. While most OEMs recommend a diesel cleanliness of ISO 18/16/13, the reality is Poor injector spray pattern, from worn injector
that ISO 14/12/9 or even lower is needed to provide the expected component lifetme. (photo taken with a microscope at nozzle point)

In a HPCR system operatng under 2,000 - 3,000 bar pressure and needle valves with

a clearance of 2-4 microns, the diference between I1SO code 18/16/13 and 14/12/9
translates into several thousand extra operatng hours on injectors and fuel pumps.
The high pressure through the injectors creates “blastng” with water droplets and
partcles; and it causes water implosions (cavitaton) resultng in high wear rates on
injectors. Furthermore, partcles will generate wear on the entre injector system and
lead to poor spray paterns. This results in incomplete combustons and reduced engine
component and oil lifetme. This is exacerbated by rust and corrosion.

Today it has become common to see as low as 2,000 hours lifetme of injectors and fre-
quent fuel pump failures, where industry standard should in fact be signifcantly higher.
Recommended injector lifetme of most engines is 9,000 hours. With ultra clean diesel
fuel this can in fact be extended even longer.

This is why modern technology requires very
clean diesel, and this is where CJC™ Oil Filters perform.

Afuel pump worn out by cavitation
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Understanding the correlation between
diesel cleanliness and equipment lifetime

QOil cleanliness level is measured and categorized in ISO Hence classifying diesel according to ISO codes tells you how
codes, where dirt is counted as partcles. Water in oil is many partcles of a given size are present in the diesel.
measured in PPM (Parts Per Million): 0.1% = 1000 PPM

Example: diesel ISO code 19/17/14 means the diesel

The ISO 4406/1999 is a method for classifying the level of contains: 250,000 — 500,000 partcles size 4 micron or bigger;
contaminaton by solid partcles. Number of partcles per 64,000 — 130,000 partcles size 6 micron and bigger,
100 ml fuid afer their size ranges: Partcles are counted 8,000 — 16,000 partcles size 14 micron or bigger.
in size 4/6/14 pm.
Life Extension Table - Cleanliness Level, ISO Codes LET - Table
- /19/16 | 20/18/15 | 19/17/14 | 18/16/13 | 17/15/12 | 16/14/11 | 15/13/10 | 14/12/¢ | 13/11/8 | 12/10/7 Evaluaton of partcle count and
PP 2 16 3 2 4 25 6 3 7 35 8 4 >0 5 >0 6 > —7 >0 >10 moisture level compared to
18 13 23 17 3 2 35 25 45 3 55 35 7 4 8 5 10 55 >10 85 machine lifetme.
P L5 15 2 17 3 2 4 25 5 3 7 35 9 4 >0 5 >0 7 >0 10 i
15 13 18 14 22 16 3 2 35 25 45 3 5 35 7 4 9 55 10 8 The table describes the expected
O L8 12 16 15 2 17 3 2 4 25 5 3 7 4 9 5 >0 7 >0 9 increase in I_n‘e_ztme when oil
12 105 15 13 18 14 23 17 3 2 35 25 5 3 6 4 8 55 10 7 cleanliness is improved.
13 12 16 15 2 17 3 2 4 25 5 3 7 4 9 6 >0 8
12 11 15 13 18 15 22 17 3 2 35 25 5 35 7 45 9 6 Each quadrant represents
13 12 16 15 2 17 3 2 4 25 5 3 7 46 >0 6 a machine type:
12 11 15 13 18 15 23 17 3 2 35 25 55 37 8 5 * Top lef quadrant is for hydraulic
13 12 16 15 2 17 3 2 4 25 6 3 8 5 components and diesel engines.
12 11 15 13 18 15 23 17 3 2 4 25 6 35
‘ [P 13 12 16 15 2 17 3 2 (4 35 6 4 Example: _ _
12 11 15 13 18 15 23 18 37 3 45 35 If the current diesel cleanliness level
Hydraulics_and Rolling E]ement 13 12 16 15 2 17 3 2 25 inan engine is found to be ISO 18/16/13
DiesellEnginesy|  Bearings 12 11 15 14 18 15 23 18 22 and the diesel is cleaned to a level of
; 13 13 16 16 2 18 3 2 13/11/8 the lifetme of critcal compo-
Journal Bearings ' X L
and Turbo Geamfé and 1y d21uf 48|18 49|28 18 nents in the diesel engine is prolonged
Machinery 14 12 18 15 25 18 by a factor of (4
15/13/10 12 11 16 13 2 16 y

Source: www. noria.com

LEM - Moisture Level
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According to studies
by Noria Corporation there is a

direct link/correlation between water 6250 3250 2250 1563 1250 1000 750 500 301
and particle level in diesel fuel and SLE S T .
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the lifetime of critical components = T3 T = = T T = e 20
e.g‘ injectors, fuel pumps 250 130 90 63 50 40 30 20 16
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www.noria.com 100 25 13 9 6 5 4 3 ? 2

1% water = 10,000 ppm.
Estmated life extension for mechanical systems utlizing mineral-based fuids

Source: Www. noria.com

Example: By reducing average diesel moisture level from 2,500 ppm to 156 ppm,
component life (MTBF) is extended by a factor of (5
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