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WARNING - USER RESPONSIBILITY
FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH,
PERSONAL INJURY AND PROPERTY DAMAGE.  
This document and other information from Parker-Hannifin Corporation, its subsidiaries and authorized distributors provide product or system options for further investigation
by users having technical expertise.

The user, through its own analysis and testing, is solely responsible for making the final selection of the system and components and assuring that all performance, endurance, 
maintenance, safety and warning requirements of the application are met.  The user must analyze all aspects of the application, follow applicable industry standards, and follow 
the information concerning the product in the current product catalog and in any other materials provided from Parker or its subsidiaries or authorized distributors.

To the extent that Parker or its subsidiaries or authorized distributors provide component or system options based upon data or specifications provided by the user, the user is 
responsible for determining that such data and specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the components or systems.

OFFER OF SALE
The items described in this document are hereby offered for sale by Parker-Hannifin Corporation, its subsidiaries or its authorized distributor. This offer and its acceptance
are governed by the provisions stated in the detailed "Offer of Sale.”
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General Information

Fuel Filtration Technology

It is quite common to find diesel 
engines equipped with at least a basic 
fuel filtration device. Yet, in the face 
of a general worldwide decline in 
the quality of diesel fuel itself, basic 
forms of filtration may not adequately 
protect precision components.

No matter how carefully fuel is 
handled, contaminants will find their 
way into fuel during transfer, storage, 
or even inside vehicle tanks. Indeed, 
water, an engine’s number one 
enemy, condenses directly from the 
air during normal daily heating and 
cooling cycles. In addition to water, 
solid and semi-solid (microbiological) 
particulate contamination is 
prevalent.

In addition to contaminant challenges 
there is also the potential for paraffin 
wax crystal formation in the fuel 
during cold weather operations. These 
crystals form (at the cloud point of 
fuel) and cause filters to plug just as if 
they were fouled by contamination.

Each of these threats to smooth 
engine operation can be met by a well 
designed, high quality, and effective 
diesel fuel filter/water separator. The 
proper system can go a long way in 
assisting operators with required 
operation and maintenance.

Water, An Engine’s Worst 
Enemy
Water is commonly found in diesel 
fuel, due mainly to condensation, 
handling, and environmental 
conditions. Water contamination, 
although ever present, is more 
pronounced in humid areas and 
marine applications. 

The presence of water in diesel fuel 
systems may cause the following 
problems:

to rust, forming loose aggregated 
particles of iron oxide contributing 
to injector wear.

diesel fuel, microbiological 
growth rapidly occurs under ideal 
conditions. These microbes form 
a sludge that can actually hinder 
filter effectiveness and injection 
performance.

with various forms of sulfur 
contamination, forming sulfuric 
acid. This strong acid can damage 
injection systems and engine 
components.

system can displace lubrication 
provided by the fuel oil itself, 
causing galling and premature wear.

Typical primary filtration devices 
do not have the capability to remove 
water, leaving the engine prey to 
pump and injector damage and 
reduced efficiency. It is therefore 
essential to effectively separate water 
from the fuel prior to the final stages 
of solid particulate filtration.
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Solid & Semi-Solid 
Contamination
Rust, sand, and other small particles 
routinely find their way into diesel 
fuel. Sometimes larger identifiable 
objects such as pebbles, leaves, and 
paint chips are also present.

The most common culprit of plugged 
fuel filter elements are oxidized 
organic semi-solid contaminants 
such as gums, varnishes, and carbon. 
To be effective, fuel filtration devices 
must provide adequate solid particle 
retention efficiencies while also 
maintaining large capacities for the 
natural organic contaminants found 
in diesel fuel.

Cold Weather Operation
The properties of diesel fuel and its 
contaminants, especially water, may 
be drastically altered in cold weather. 
Depending upon the quality of the 
diesel fuel, its cloud point (the point 
at which paraffin crystals precipitate) 
may be 0oF to 45oF
(-17oC to 7.2oC).

Magnified Sediment

Paraffin crystals (which are found in 
most diesel fuels) quickly coat filter 
elements and prevent fuel flow and 
vehicle operation. In addition, water 
contamination in the form of icy slush 
compounds the problem, slowing fuel 
flow even more quickly. It is therefore 
desirable to heat diesel fuel as close 
to the filter element as possible, to re-
liquefy wax and ice crystals.
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Effective Specifying: The Right 
Racor for the Job
The many influences involved in 
specifying a diesel fuel filter/water 
separator include the original 
engine manufacturer, engine 
packager, maintenance director 
and superintendent of a fleet, or the 
owner/operator.

There are several possible strategies 
that may be pursued in applying 
filter/water separators and heaters. 
Each is dependent on the demands 
of the fuel environment, the type of 
original equipment already on the 
engine, and the perceived needs of 
the equipment operator. Some of the 
more common situations encountered 
are listed as follows:

1. Add water separation capability to 
an existing standard filter system.

    In the absence of a water separator, 
standard primary elements become 

water-logged, they are especially 
susceptible to waxing in cold
temperatures. An ‘upstream’ water 
separator will significantly enhance 
the performance and life of primary 
filter elements. The 6000 Series
illustrates such a device.

2. Add water separation and filtration 
capacity to an existing system.

Frequent replacement of primary 
filters is required when the volume 
of contaminants is significant. In 
such cases, engine damage may
result because filters are not 
immediately available for 
replacement, or operators are not
aware of the need to replace. 
Therefore, adding upstream 
filtration capacity and water
separation capability and a 30 
micron rating can, when properly 
applied, as much as triple the 
filtration system service life.

Racor Turbine Series filter/
separators illustrates a product 
viable for high flow rate 
applications. The 320 Spin-on 
Series units provide like benefits, 
but for engines with flow rates 
below  45 GPH (170 LPH).

3. Add water separation, higher 
filtration efficiency and capacity 
to the existing standard filtration 
device.

Similar to the preceding example 
but with fine filtration to as small as 
2 microns, provides virtually 100% 
removal of contamination. A
recommended strategy would be 
a Turbine Series fuel filter/water 
separator to remove virtually all 
water and most solid contamination
(using a 2 micron final stage filter 
element).

4. Add a diesel heater to the fuel 
system.

There are several methods used 
to heat diesel fuel to maintain 
operation in cold weather. The
following are the most common:

Electric Heaters-either built in to 
the diesel fuel filter/water separator 
or a separate in-line unit.

Coolant Heaters - either built in to 
the diesel fuel filter/water separator 
or a separate in-line unit.

For most low flow applications 
(under 0.5 GPM /1.89 LPM) 
an efficient 150-200 watt, 
thermostatically controlled, 
electrical heater will economically 
provide immediate heat and 
maintain equipment operation. 

For higher flow applications the 
problem is more challenging. To 
assure cold condition operation, 
a large amount of energy is 
required (example, 1.5 GPM flow 
for a Cummins 350 to maintain 
operation). Several options are 
available:

Fuel Filtration Technology (continued)

These options will prevent paraffin 
crystals from coating the filter 
medium and assist in providing
diesel fuel flow to the injection system 
in most cold weather conditions. 
In extreme cold conditions (-60oF / 
-76oC) additional measures 
are required.
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Details of the Application
After initial decisions are made about 
the type of filter/water separator and/
or heater required, it is important to 
study the details of the application 
more specifically to find the system 
most closely suited.

1. Physical package size and location 
determine specifically where the 
filter/water separator
can  be mounted and how large 
it can be. This space must also 
include a provision for service.

Determining environmental 
parameters (maximum and 
minimum temperatures,
vibration, hose diameter, length, 
housing pressure, restriction, and 
types of fittings) helps identify 
some of the many possible filter/
separator options.

2. Given that one has determined the 
overall type of filter/separator (i.e., 
suction or pressure side/unit and 
primary or secondary type filter),
determine what the maximum fuel 
flow rate will be. For example, each 
Racor filter/separator is rated for 
flow rates where maximum flow and
minimum restriction can be 
achieved while maintaining 
maximum contaminant removal
efficiency and capacity.

3. Determine what micron rating 
would be appropriate for the 
application. For primary
filters where increased capacity 
and life is desired, the filter 
medium should be matched to 
the secondary filter medium to 
maximize contaminant holding 
capacity. Usually 20, 30 or
40 micron filters are applied. 
Secondary filters should be chosen 
depending on the sensitivity
of the particular injection system 
they are protecting. The most 
damaging particles are
usually 5 to 15 microns in size. 
Racor secondary filters are rated at 
2 or 10 microns in single pass
particle retention efficiency.

Summary
1. Fuel filter water separators face 

many challenging conditions from 
the varied environments in which 
they must operate.

2. Each filter separator system should 
be carefully tailored to specific 
equipment/contamination
problems and close attention must 
be devoted to system maintenance.

3. Factors such as size, mounting 
location, and environmental 
parameters greatly narrow the
possible filter separator 
alternatives when choosing a 
system for a particular application.

4. Specific information such as 
system flow rate, desired micron 
rating, filter capacity, anticipated
housing pressure, acceptable 
restriction, and customer needs 
help further define the choice of
filter separators.

5. As time progresses more original 
equipment manufacturers are 
specifying fuel filter/water
separators on their diesel engines. 
Most are requiring units with 
heaters, water sensors, and
element change indicators. These 
requests reflect growing concern 
and recognition on the part of 
diesel users that there are serious 
contamination problems in today’s 
diesel fuel, confirming our belief 
that increasing demands for engine 
protection will continue.



Questions? Contact Technical Support:
800 344 3286 or 209 521 7860 ext. 7555
e-mail: racortech@parker.comVI

General Information

Introduction
Today many different types of 
connectors are being used around the 
world. Most of these have come about
through historical use and local 
preference for a certain design 
concept. Some connections of North
American origin such as SAE straight 
thread and 37o flare, have found some 
degree of acceptance and use
in Europe and Japan as a result of 
exports of U.S. machinery to these 
regions after World War II. However, a 
large majority of usage is made up of 
a variety of indigenous port and fitting 
connections. A quick review of the 
commonly used connections around 
the world reveals eight different port 
configurations.

Fortunately, the International 
Standards Organization (ISO) 
Technical Committee 131 (ISO/TC131) 
has developed standards for the most 
widely used ports and connectors to 
limit proliferation. The result is five
port designs and Racor offers the four 
most popular, listed below:

Standard Fuel Ports
Racor’s standard port configuration is 
the SAE  J1926 (ISO 11926-1) design for 
straight thread with O-ring seal. This 
design sandwiches and compresses 
an O-ring between the angular sealing 
surface of the female port and the 
shoulder of the male end.

Also available is SAE J476, Dryseal 
American standard taper pipe thread. 
Racor provides this port in the
NPTF (dryseal) configuration. In 
this design, the male/female thread 
crest and roots contact and then 
flatten allowing the flanks to make 
full contact. Thread sealants are 
recommended with this design.

Metric Fuel Ports
Available for a European or export 
market is the new ‘world standard’ 
ISO6149 (SAE J2244, DIN 3852-3)
metric straight thread O-ring port, 
which is similar in the seal design to 
the SAE J1926 version above.
For Germany and other applications, 
the ISO 9974 (DIN 3852-1) 
configuration is available for sealing on 
the port surface or ‘spot-face.’ In this 
design, a captive seal is compressed 
against a smooth flat radial surface
on the mating part.

Parker/Racor Connector 
Fittings 
Racor primarily offers the JIC 37o

flared fitting design because it can be 
used to connect to inch tubing, metric 
tubing and hose assemblies. This 
versatility offers customers a greater 
international acceptance as compared 
to other fitting styles.

The standard rubber seals and 
O-rings used in Parker fittings are 90 
durometer hard, low-swell

buna-nitrile (NBR), which meets or 
exceeds Parker specification #N0552. 
This compound is suitable for use 
with all grades of diesel, gasoline, 
synthetic or petroleum based 
engine oils, and natural gas (CNG) 
applications. Typical temperature 
range is -30o to 225oF (-34o to 107oC). 
Note: not recommended for use with 
phosphate ester base hydraulic fluids, 
automotive brake fluids, strong acids, 
ozone, freons, ketones, halogenated 
hydrocarbons, and methanol.

The ports shown on the next page are 
the thread styles that Racor produces. 
The most common threads are from 
top-left to bottom-right.

Port Sizes
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General Information

Introduction
Today many different types of 
connectors are being used around
the world. Most of these have come 
about through historical use and
local preference for a certain design
concept. Some connections of North
American origin such as SAE straight
thread and 37o flare, have found
some degree of acceptance and
usein Europe and Japan as a result
of exports of U.S. machinery to these
regions after World War II. However, a 
large majority of usage is made up of 
a variety of indigenous port and fitting 
connections. A quick review of the
commonly used connections around
the world reveals eight different 
port configurations. Fortunately, the
International Standards Organization
(ISO) Technical Committee 131 (ISO/
TC131) has developed standards
for the most widely used ports and
connectors to limit proliferation. The
result is five port designs and Racor
offers the four most popular, listed
below:

Standard Fuel Ports
Racor’s standard port configuration
is the SAE  J1926 (ISO 11926-1)
design for straight thread with O-ring 
seal. This design sandwiches and
compresses an O-ring between
the angular sealing surface of the 
female port and the shoulder of the
male end. Also available is SAE J476,
Dryseal American standard taper
pipe thread. Racor provides this port
in the NPTF (dryseal) configuration.
In this design, the male/female
thread crest and roots contact and
then flatten allowing the flanks to
make full contact. Thread sealants are
recommended with this design.

Available for a European or export 
market is the new ‘world standard’
ISO6149 (SAE J2244, DIN 3852-3)
metric straight thread O-ring port, 
which is similar in the seal design
to the SAE J1926 version above. For
Germany and other applications, the
ISO 9974 (DIN 3852-1) configuration
is available for sealing on the port
surface or ‘spot-face.’ In this design,
a captive seal is compressed against
a smooth flat radial surface on the
mating part.

Parker/Racor Connector 
Fittings
Racor primarily offers the JIC 37o

flared fitting design because it can
be used to connect to inch tubing, 
metric tubing and hose assemblies.
This versatility offers customers a
greater international acceptance as
compared to other fitting styles.

The standard rubber seals and
O-rings used in Parker fittings are 90 
durometer hard, low-swell
buna-nitrile (NBR), which meets or
exceeds Parker specification #N0552.
This compound is suitable for use
with all grades of diesel, gasoline,
synthetic or petroleum based
engine oils, and natural gas (CNG)
applications. Typical temperature
range is -30o to 225oF (-34o to 107oC).
Note: not recommended for use with
phosphate ester base hydraulic fluids,
automotive brake fluids, strong acids, 
ozone, freons, ketones, halogenated
hydrocarbons, and methanol.

The ports shown on the next page are
the thread styles that Racor produces.
The most common threads are from
top-left to bottom-right.

Port Types
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Biodiesel

Renewable Fuels
Biodiesel is a diesel fuel produced 
by chemical refining of vegetable 
oils into “fatty acid methyl esters,” 
or FAME. Glycerin is removed in the 
refining process, lowering oil viscosity 
to match diesel fuel. Pure biodiesel is 
most often added to diesel fuel in a 2, 
5, or 20% blend, and referred to as B2, 
B5, or B20 respectively.

Other renewable “biofuels” are raw 
oils or recycled greases that have not 
been transformed into biodiesel. These 
products require extra heat, filtration, 
and other vehicle modifications to 
burn in diesel engines.

Challenges and Solutions
Racor fuel filters and heaters are 
uniquely suited for filtering and 
conditioning biodiesel and biofuels 
for use in diesel engines.

Biodiesel tends to dissolve natural 
fuel “tar” deposit coating the inside 
of diesel tanks, piping, and hoses. 
Dissolved deposits are carried to 
fuel filters, causing shortened fuel 
filter life. Most biodiesels have a low 
“interfacial tension.” This means that 
water easily disperses and dissolves 
in fuel. Low interfacial tension greatly 
reduces water separation efficiency 
for all types of water separators and 
coalescers. Removal of water from a 
fuel system is necessary for proper 
engine performance.

Introduction to Biodiesel
Racor recommends using the largest 
filter practical for the application. 
A larger filter adds more filtration 
media surface area, which lowers flow 
velocity going to each square inch 
of media. This extends filter life and 
increases water removal efficiency. 
When specifying a new biodiesel fuel 
system, de-rate fuel filter flow by 50% 
and install on the vacuum (suction) 
side of any pumps, where possible.

Pure biodiesel has high cloud and 
pour points, necessitating the use of 
electric and/or coolant heaters in cold 
weather. Higher percentage blends 
(B20) act more like standard diesel 
fuel, but some lower fuel blends have 
been known to cause problems. Other 
biofuels of raw oil or recycled grease 
have high viscosity as well as cloud 
and pour points, and must be heated 
to high temperatures to be used. 

Racor recommends using at least 200 
watts of thermostatically controlled 
electric heating in the head and/or 
filter bowl to help avoid biofuel waxing 
and gelling. Pour point suppressants 
and biocides are necessary for reliable 
operation. A coolant heat exchanger is 
required to heat fuel in extreme cold 
weather conditions. 

Biodiesel is known to attack certain 
synthetic rubber compounds, making 
them swell and soften, or shrink and 
harden. Racor uses very high quality 
synthetic rubber compounds that 
perform equally well in biodiesel 
as in standard diesel. Seals subject 
to biodiesel exposure are generally 
replaced at the same time as 
replacement filters. Racor uses all 
materials compatible with up to 20% 
biodiesel blend. Above 20% may 
require material changes to dynamic 
seals that are not normally replaced at 
filter change-outs. 

Engineering Leadership 
Racor has participated in several 
biodiesel filtration field tests with 
major OEMs. We are actively 
participating in industry wide 
research and development on 
biodiesel fuel filtration and 
water separation challenges. 
Development of technology to 
support  the use of all biofuels is 
on-going. 

Biodiesel and 
Biofuel Filtration
Specify The Following:

filters at 50% of their rated flow.

materials in construction.

compounds for seals and hoses.

heating.

fuel dispensing.
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Biodiesel

Fuel Filtration Systems
Recommended for Biodiesel and Biofuels

Fuel
Dispensing

Electric
Heated
Primary

Filtration

Coolant
Heated
Primary

Filtration

Electric
Heated

Secondary
Filtration

Coolant
and Electric 

Heaters

Notes: Marine rated versions are available-consult factory. Also available-Thermoline Heaters, 300 and 500 watt, 12 and 24 volt.

FBO 6120R1230 390RC1230 690R122 320HTR4

RVFS/RVMF 1000FH1230 525 6120R122 Nomad 14287
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Introduction to Ethanol
Parker Racor Filtration Tackles the Affects of Ethanol in Gasoline Fuels

Ethanol is a clean-burning, high-
octane fuel that is produced from
renewable sources, crops such as
corn and sugar cane. Because it is
domestically produced, ethanol helps
reduce America’s dependence upon
foreign sources of energy. Pure, 100%
ethanol is not generally used as a
motor fuel instead, a percentage of 
ethanol is combined with unleaded
gasoline.

Benefits of Ethanol:

emissions.

and 90% unleaded gasoline.

Racor is pleased to remind the boating 
public that their family of existing 
gasoline filtration products have
been designed to handle the effects
of ethanol blended fuels. Since 1969
Racor, the original supplier of fuel
filter/water separators, now with
advanced engineered Aquabloc®II
filtration media, has been protecting 
engines and fuel systems from the
ravages or water and contamination.
This season many boaters have
discovered the benefits of superior
filtration and separation by using 
Racor products on their inboard and
outboard gasoline engine powered

Corn

Gasoline

vessels. The choice of global OEMs,
Racor is also the choice of smart
boaters concerned about safety,
quality, and performance.

“Now more than ever, engines
require high performance and high
technology fuel filtration particularly 
when using ethanol blended gasoline
fuels”, according to Steve Hardison,
Racor Fuel Filtration Product Manager.

One effect of ethanol blended fuel is 
fuel tank and fuel system component
“cleansing” resulting in more 
contaminates in the fuel stream.

Racor filters trap particles in their 
Aquabloc®II media which also repels
the damaging water into the drainable
collection bowl. For more information 
on ethanol fuels in marine applications 
please refer to the National Marine 
Manufacturers Association (NMMA) or
the EPA web sites.

Award-winning Racor designs are
available for any engine, any fuel,
and at any flow rate. Please visit
www.parker/racor.com for details.

Every time you squeeze 
the trigger, you threaten 
your engine’s life.
No matter how carefully gasoline
is handled or stored, dirt, rust,
gums, algae, and water are going 
to find their way in, and just a
few drops can leave you dead
in the water. Racor gasoline
fuel filter/water separators with
Aquabloc®II media remove
virtually 100% of damaging water
and solids, allowing engines
to run with more power and 
greater efficiency. Install a Racor
mounting head or spin directly 
onto your existing filter head to
protect your engine and improve
its performance. Spin on a Racor
fuel filter/water separator, for the
life of your engine.
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Air Separation

The Phenomena of Air Separation
Fact #1: There is AIR entrained in 

diesel fuel.

Fact #2: A very slight pressure drop 
can cause air to form visible 
bubbles.

Fact #3: Air can cause problems.

Fact #4: Air entrained in diesel fuel 
is not the same as diesel 
fuel vapor.

Fact #5: Air, once freed from fuel, will 
not go back into solution. Fuel 
vapor, however, CAN go back 
into solution (solid fuel).

The Problem
When fuel is in storage and quiescent, 
air is not visible. Depending on how 
much air is present in molecular form, 
more or less will separate from fuel as it 
moves through any torturous path, such 
as a fuel filter, and collects in any high 
point in its path.

If this collection point is above the outlet 
of the filter, the air will collect until the 
bubble is large enough to reach down 
to the outlet. The air will begin to extend 
beyond the outlet orifice due to its 
surface tension until forces are great 
enough to break part of the air bubble 
free. It then passes into the outlet line as 
a significant size bubble.

In the past, the average size engine 
never noticed air bubbles passing 
through its injection system because 
the absence of solid fuel was of such a 
short duration, the kinetic forces kept 
the engine running while missing a few 

power strokes until solid fuel reentered 
the injection system. In the vocabulary 
of diesel fuel injection engineering there 
is a term called IEB (Interrupted Exhaust 
Beat). One cause of IEB is air bubbles 
passing into the fuel injection system; 
other causes are not relevant here.

For small engines, the problem will often 
result in an engine shutdown, because 
the amount of fuel for each injection is 
so small that the air bubble lasts during 
too many injections and the engine will 
stall before solid fuel reenters the system.

With the advent of electronic controls, 
the problem can become even 
greater. In some of those systems, the 
air bubble may be sensed as “fuel 
exhaustion” and the engine goes into 
shutdown mode.

Many smaller engines, however, use 
rotary distributor type fuel injection 
pumps and these, due to their design, 
can often handle the incoming air 
bubble. The air escapes into the 
governor cavity before being metered to 
the high pressure pumping plungers.

The Solution
The simplest and best solution is to use a 
filter head that has the outlet line exiting 
directly from the top, with no place for 
air bubbles to collect. In this solution, air 
is not stopped from coming out of fuel, 
but as each minute bubble forms, or 
coalesces on the downstream side of the 
filter media and passes to the top side of 
the element, it will pass out of the filter 
as a very tiny bubble. These bubbles 
seen in clear tubing may appear in a 
minuscule stream as champagne type 
gas bubbles. 

Note: fuel lines leading to the injection 
system must not have any areas where 
air can collect or the solution will be 
defeated.

Racor has two filter assemblies available 
that will solve the problem. The 600 
Series has an outlet directly on top 
that, when connected with an orifice 
fitting, will send any air directly to the 
return system. An air vent must be fitted 
with an orifice between 0.020 to 0.040 
inches (0.5 to 1.0 mm). This filter series 
is available in four sizes and can handle 
flow rates up to 120 GPH (454 LPH).

Models 325 and 330 provide a location 
for an air vent fitting that is designed 
to do the same thing. The air vent must 
be fitted with an orifice as mentioned 
above. These models will handle flow 
rates up to 75 GPH (284 LPH).

If it is not convenient to change to a 
different filter head, another solution 
is to provide a tee fitting in the outlet 
or outlet line with one of the tee’s ports 
aiming straight up and connected to a 
line leading to the return system. This 
air venting port of the tee fitting must 
be fitted with an orifice as mentioned 
above.
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Air Separation

Simple Illustration of the 
Phenomena
Many years ago this writer was 
challenged by two separate customers 
on two different occasions to prove 
that a filter from which they could see 
air bubbles exiting, did not have leaks 
allowing air to be drawn into the filter. 
The demonstration consisted of using 
an open top 50 gallon drum filled with 
diesel fuel to submerge the filter in. The 
filter inlet had no fittings, but was simply 
exposed to the fuel in which the filter was 
submerged. The outlet was connected 
by means of a clear line to the inlet side 
of an electric fuel pump as planned to 
be used in the production vehicle. The 
outlet of the pump was directed to the 
top of the drum of fuel. After completely 
filling the test filter with fuel, the filter 
was turned upside down so that the 
sediment collection bowl was on the top 
end of the assembly in the drum of fuel. 
The prediction that in 20 minutes the 
fuel filter assembly would float to the top 
of the drum was met with skepticism. 
But in about 20 minutes, up it came! 
The customer’s engineers were finally 
convinced that the bubbles were the 

result of entrained air being coalesced out 
of the fuel, and not from leaks.

Some visible bubbles can be the result 
of fuel going into a vapor. Depending 
on the fuel temperature, at about 12 
inches of mercury, diesel fuel will begin 
to vaporize and a stream of bubbles 
may be seen emanating from the point 
of the lowest negative pressure. Fuel 
vapor bubbles disappear as soon as the 
negative pressure is removed or after the 
fuel is pressurized on the pressure side 
of the transfer pump. The proof that air 
bubbles are air and not vapor is that they 
appear when there is very little negative 
pressure involved. They also do not 
disappear after being pressurized by a lift 
pump, unless of course the pressure is 
high enough to compress them beyond 
the point of visibility (about 50 microns 
or less).

By David Hodgkins (40 years in diesel 
fuel system engineering)

The Phenomena of Air Separation (continued)
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Micron Rating

The 10 micron can be used for primary 
or secondary/final filtration depending 
on the engine and/or the application.
The 2 micron element is secondary/
final filtration.

A micron rating for a fluid filter is a
generalized way of indicating the ability 
of the filter to remove contaminants by 
the size of the particles. AIR FILTERS 
ARE NOT RATED BY MICRON SIZE.
The micron rating does not properly or
fully describe either the efficiency or the 
contaminant-holding capacity of the filter.

What does the word micron mean? It is
a unit of linear measure in the metric
system used to measure distance from
one point to another. It is used like the
inch, foot, centimeter and millimeter
to measure the length, width, or
diameter of objects.

A filter that is marked “10 microns” has
some capability in capturing particles
as small as 10 microns. However, there

is no one accepted method to measure
and describe the size of particles that
a filter can capture or the total amount
of particles that the filter can hold.
When you see the filter marked “10
microns”, you will not know exactly 
what this means unless you also have
a description of the test and standards
used to determine the filter rating.

Filter micron ratings are often based
on one of these methods, but with
many possible variations:

A. Nominal Micron Rating (NMR)NMR
usually means the filter can capture
a given percentage of particles of
the stated size. For example, a filter
might be said to have a nominal
rating of 90% at 10 micron.

B. Absolute Micron Rating (AMR) AMR
is a single pass test and is obtained by
passing fluid containing glass beads
through a flat sheet of filter material.
Any beads that pass through are
captured and measured.

C. Multi-Pass Beta Rating (MPBR)
The MPBR has been accepted by
many machinery manufacturers,
as well as filter manufacturers (but
not used in a public way by  most
of them to identify or specify their
filters), especially for filters used in
fluid power applications; hydraulics,
controls, trans-missions, power
steering and so forth.

The Micron Rating for Fluid Filters

Relationship of Particle Sizes 
by Diameter

1 Micron = 1 Millionth of a Meter.
1 Micron = 1 Thousandth of a 

Millimeter.
1 Micron = 39 Millionth of an Inch 

(0.000039).
25.4 Micron = 1 Thousandth of an Inch 

(0.001).
40 Microns = Visible with 

Magnification.
40 to 90 Microns = Diameter of a 

Human Hair.

40 Micron2 M
10

Micron
20

Micron

Sample Media

Magnified Sediment Particle
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Micron Rating

Single/Multi-Pass tests use 
contaminant specially graded by 
particle sizes added regularly in 
measured quantities to the fluid which 
is pumped continuously through the 
filter. Measured samples of fluid are 
taken at timed intervals upstream 
and downstream of the filter. The 
contaminant in these samples is 
measured for particle sizes and the 
quantity of each size or ranges of sizes.

Some suggestions:

1. Use filters of high quality.

2. Obtain filters by catalog listing, 
not just by “micron rating”. Other 
important qualities should also be 
considered.

3. Pay close attention to service 
intervals and good service practices 
for best economy of operation.

Above article used by permission of the 
Filter Manufacturers Council, Research 
Triangle Park, NC. Filter Testing (from 
Racor brochure #7550).

The Diesel Fuel Filtration Industry has 
a guiding engineering society in every 
country that manufacturers diesel 
engines or diesel fuel filters. In the 
United States, this is known as the SAE 
(Society of Automotive Engineers); 
in Europe, it is the ISO (International 
Standards Organization). Each society 
publishes test method procedures for: 
Filtration Efficiency, Filter Capacity 
or Life, Media Migration, and Water 
Separation.

The most recognized and utilized test 
methods are: SAE J905, SAE J1488, 
SAE J1839 (in North America), and 
ISO 4020 (in Europe and Asia). All of 
these test methods require complex 
and sophisticated test equipment and, 
therefore, are outside the scope of this 
publication.

Most filter manufacturers follow 
these test methods, but several use 
test methods of their own design. The 
current SAE and ISO published test 
methods do not take the effects of 
engine vibration into consideration. 
They also measure capacity in grams of 
test dust collected instead of gallons of 
diesel fuel to determine filter life.

Filtration Efficiency 
Fuel filters are supplied for various 
applications and, therefore, there is 
a need for different levels of filtration 
efficiency in the removal or retention 
of particles. The hydraulic industry 
uses a rating method that uses the 
term “Beta Ratio” to describe a 
filtration efficiency level. The diesel 
fuel filtration industry generally 
uses simple filtration efficiency as 
the method of rating a fuel filter. 
Since there is no such thing as a fuel 
that provides absolute filtration of 
the particle sizes that are cause for 
concern, the industry uses terms like 
96% at 5 microns. This term means, 
that when tested to SAE or ISO test 
methods the filter will retain 96% of all 
5 micron size and larger particles.

Racor makes filters with various 
filtration efficiencies, but its standards 
for non-OEM (Original Equipment 
Manufacturer) are 2, 10, and 30 micron 
filter elements. The actual efficiency 
ratings for these are 98%, 95%, and 
90% respectively. Racor also makes 
use of a 7 and 20 micron filter medium 
which are used to meet certain engine 
manufacturer’s requirements for a 
final filter and a primary filter.

Racor’s 2 micron filter medium should 
only be used in final or secondary 
filters where the fuel is first filtered by 
a primary filter. The primary filter for 
a 2 micron final filter should use a 10 

micron medium. The exception in using 
a 2 micron filter in place of a primary 
filter is to obtain high-efficiency water 
separation, and is usually used in marine 
applications where the fuel supply may 
be cleaner but also may contain water 
more often. If the installation can allow 
the use of a filter large enough, then a 2 
micron filter can serve in a system as the 
only filter in that system.

New high pressure common rail 
fuel injection systems require 
high efficiency in removal of small 
particles. The requirement is 95% for 
3 micron particles. Racor fuel filters 
have a medium designed for these 
applications. Replacement elements 
should state, “For Use With Common 
Rail Fuel Injection Systems.” Dirt levels 
in fuel also direct the level of efficiency 
required. Since the filters removes a 
percentage of dirt particles, it follows 
that when a much greater amount 
of dirt is present in the fuel, a greater 
number of particles will pass through 
the filter. Diesel engines used in earth 
moving or agriculture should use fuel 
filters that have higher efficiency than 
those for over-the-road or marine.

The planning must also take into 
consideration whether the filter is to be 
installed on the engine or the chassis 
and whether on the vacuum or pressure 
side of the system. Filter installations 
on the engine make the filter subject 
to high frequency vibrations which 
reduces the efficiency level, (as do spill 
port metering injection pumps).
See Racor brochure #7550 for 
additional information.

The Micron Rating for Fluid Filters (continued)
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Mobile Fuel Filtration A

025 Series In-Line Fuel Prefilters are 
the first stage in keeping your fuel 
clean. Dirt and grime in fuel can spell 
disaster. A secondary or final Racor 
filter should be installed after this 
filter for superior protection.

Installing a prefilter in your fuel 
system will increase overall filter life, 
saving you money.

Typical Mobile Applications:

Product Features:

025-RAC-01 and 025-MBL-02B

®II filter

025-RAC-10A, 025-RAC-11,
025-RAC-12, and 025-RAC-13

025 Series

025 Series
In-Line Fuel Prefilters
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Mobile Fuel Filtration

Specifications 025-RAC-01 025-MBL-02B 025-RAC-10A

Maximum Flow Rate:
  (with gasoline)
  (with diesel)

25 GPH (95 LPH)
15 GPH (57 LPH)

25 GPH (95 LPH)
15 GPH (57 LPH)

60 GPH (227 LPH)
25 GPH (95 LPH)

Inlet/Outlet Port Size 1/4´´-18 NPTF 1/4´´-18 NPTF 1/2´´ NPTF

Replacement Filter S2501 S2502 N/A

Micron Rating (nominal) 250 10 104

Minimum Service Clearance 3.0 in. (7.6 cm) 3.0 in. (7.6 cm) 1.0 in. (2.5 cm)

Height 4.3 in. (10.9 cm) 4.3 in. (10.9 cm) 4.2 in. (10.7 cm)

Width 2.3 in. (5.8 cm) 2.3 in. (5.8 cm) 1.9 in. (4.8 cm)

Depth 2.1 in. (5.3 cm) 2.1 in. (5.3 cm) 1.9 in. (4.8 cm)

Weight (dry) 0.3 lb (0.14 kg) 0.3 lb (0.14 kg) 0.6 lb (0.27 kg)

Maximum Working Pressure1 100 PSI (6.9 bar) 100 PSI (6.9 bar) 50 PSI (3.4 bar)

Clean Pressure Drop 0.35 PSI (0.02 bar) 0.35 PSI (0.02 bar) 0.6 PSI (0.04 bar)

Water Removal Efficiency 12% 99% N/A

Case Quantity 6 12 6

Ambient Fuel Temperature -10o to 180oF (-23o to 82oC) 

Maximum Fuel Temperature 160oF (71o)C)

Special Notes: 1 Pressure installations acceptable up to maximum PSI shown (vacuum installations recommended).

025 Series

025 Series Overview
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Mobile Fuel Filtration A

Specifications 025-RAC-11 025-RAC-12 025-RAC-13

Maximum Flow Rate
   (with gasoline) 12 GPH (45 LPH) 12 GPH (45 LPH) 12 GPH (45 LPH)

Inlet/Outlet Port Size 1/4´´ Hose Bead 5/55 16´´ Hose Bead 3/8´´ Hose Bead

Replacement Element N/A N/A N/A

Micron Rating (nominal) 12 12 12

Minimum Service Clearance 1.0 in. (2.5 cm) 1.0 in. (2.5 cm) 1.0 in. (2.5 cm)

Height 3.5 in. (8.9 cm) 3.5 in. (8.9 cm) 3.5 in. (8.9 cm)

Diameter 2.1 in. (5.3 cm) 2.1 in. (5.3 cm) 2.1 in. (5.3 cm)

Weight (dry) 0.1 lb (0.05 kg) 0.1 lb (0.05 kg) 0.1 lb (0.05 kg)

Maximum Working Pressure1 10 PSI (0.7 bar) 10 PSI (0.7 bar) 10 PSI (0.7 bar)

Water Removal Efficiency N/A N/A N/A

Case Quantity 1 1 1

Ambient Fuel Temperature -10o to 180oF (-23o to 82oC)

Maximum Fuel Temperature 160oF (71o)C)

Special Notes: 1 Pressure installations acceptable up to maximum PSI shown (vacuum installations recommended).

025 Series

025 Series Overview
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Mobile Fuel Filtration

Mounting Instructions

Engine

Shut-off valve needed if filter is 
mounted lower than tank.

Fuel Tank

025-RAC-10A
1/2"-14 NPTF

025-RAC-11
1/4" hose bead

025-RAC-12
5/16" hose bead

025-RAC-13
3/8" hose bead

Anti-Rotational Nub
3/16´´ (0.48 cm)

1/4´´ (0.64 cm)

9/16´´
(1.43 cm)

Engine
Tank

Shut-off valve needed if filter 
is mounted lower than tank.

Outlet Inlet

025-RAC-01 and 025-MBL-02B

025-RAC-10A, 025-RAC-11, 025-RAC-12 and 025-RAC-13

025 Series
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Mobile Fuel Filtration A

025-RAC-10A, 025-RAC-11, 025-RAC-12,
and 025-RAC-13
No replacement parts available. Order complete assembly for replacement.

Replacement Parts

1

2

3

4

a b

025-RAC-01 and 025-MBL-02B

1. Mounting Head Kit (1/4´´-18 NPTF Ports)

2. Bowl O-ring

3.
a: S2501
b: S2502

250 micron (for 025-RAC-01) Includes #2
10 micron (for 025-MBL-02B) Includes #2

4. RK 31391 Clear Bowl Kit (includes #2)

025 Series
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Mobile Fuel Filtration

025 Series

(PSI X 2.036 = inHg) (PSI X 6.895 = kPa)

Test results are from controlled laboratory testing. Field results may vary.

025-RAC-01 only
SEA J1839 Water Separation

Time in Minutes

Percent
Efficient

SEA J905 Solids Capacity
(using fine test dust @ 25 GPH)

025-MBL-02B
SEA J1839 Water Separation

Time in Minutes

Percent
Efficient

SEA J905 Fuel Flow Restriction SEA J905 Fuel Flow Restriction

Test Data (not available for all assemblies)
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Mobile Fuel Filtration A

Specifications

25 GPH (95 LPH)

1/4”-18 NPTF

Die-cast aluminum head with
clear, reusable plastic bowl.

S2501
(straining element)

250

3.0 in. (7.6 cm)

4.3 in. (10.9 cm)

2.1 in. (5.3 cm)

Width 2.3 in. (5.8 cm)

0.3 lbs (0.14 kg)

1 100 PSI (6.9 bar)

99%

0.35 PSI (0.02 bar)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

T

spells disaster. More than

025-RAC-01
Fuel Filter/Water Separator

025 Series
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Mobile Fuel Filtration

Specifications

25 GPH (95 LPH)
15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with 
clear, reusable plastic bowl.

S2502

10

3.0 in. (7.6 cm)

4.3 in. (10.9 cm)

2.1 in. (5.3 cm)

Width 2.3 in. (5.8 cm)

0.3 lbs (0.14 kg)

1 100 PSI (6.9 bar)

99%

0.35 PSI (0.02 bar)

Case Quantity 12

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

T

spells disaster. More than 

025-RAC-02
Fuel Filter/Water Separator

025 Series
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Mobile Fuel Filtration A

Specifications

25 GPH (95 LPH)
15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with 
clear, reusable plastic bowl.

S2502

10 

3.0 in. (7.6 cm)

4.3 in. (10.9 cm)

2.1 in. (5.3 cm)

Width 2.3 in. (5.8 cm)

0.3 lbs (0.14 kg)

1 100 PSI (6.9 bar)

99%

0.35 PSI (0.02 bar)

Case Quantity 12

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

Water and contaminants in 

Typical applications include: 

025-MBL-02B
Fuel Filter/Water Separator

025 Series
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Mobile Fuel Filtration

Specifications

25 GPH (95 LPH)
15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with 
clear, reusable plastic bowl.

S2502

10 

3.0 in. (7.6 cm)

4.3 in. (10.9 cm)

2.1 in. (5.3 cm)

Width 2.3 in. (5.8 cm)

0.3 lbs (0.14 kg)

1 100 PSI (6.9 bar)

99%

0.35 PSI (0.02 bar)

Case Quantity 12

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

T

spells disaster. More than 

025 Series

025-RAC-05
Fuel Filter/Water Separator



Questions? Contact Technical Support:
800 344 3286 or 209 521 7860 ext. 7555
e-mail: racortech@parker.com A11

Mobile Fuel Filtration A

Specifications

25 GPH (95 LPH)
15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with 
clear, reusable plastic bowl.

S2502

10 

3.0 in. (7.6 cm)

4.3 in. (10.9 cm)

2.1 in. (5.3 cm)

Width 2.3 in. (5.8 cm)

0.3 lbs (0.14 kg)

1 100 PSI (6.9 bar)

99%

0.35 PSI (0.02 bar)

Case Quantity 12

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

T

spells disaster. More than 

025 Series

025-RAC-09
Fuel Filter/Water Separator
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Mobile Fuel Filtration

Anti-Rotational Nub 
3/16” (0.48 cm)

1/4” (0.64 cm)

9/16”
(1.43 cm)

Engine
Tank

Shut-off valve needed if filter
is mounted lower than tank.

The following customer supplied
materials should be on hand before
beginning:

clamps.

The  025 series filters are designed
to be installed on suction (vacuum)

side applications; (pressure side
installations are acceptable up to 100
PSI (6.9 bar)). Do not smoke or allow 
open flames around fuel or filters.

to touch.

heat sources. Maintain at least 3 

touch.
motor oil.

not use tools.

025 Series

Installation Instructions

Mounting Instructions

Service Instructions
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Mobile Fuel Filtration A

1

2

3

4

025-MBL-02B, 025-RAC-01 and 025-RAC-02
Part Number Descriptionp

1. RK 31390-05-03 Mounting Head Kit  
(¼”-18 NPT Ports) 
(includes #4)

2. N/A Bowl O-ring is included
with every new element

Replacement Elements (includes #4)

3. S2501 250 micron
(for 025-RAC-01

S2502 10 micron
(for 025-RAC-02)

4. RK 31391 Clear Bowl Kit
(includes #4)

Note: 
025-RAC-05, 025-RAC-09, 025-RAC-10A
025-RAC-11, 025-RAC-12, and 025-RAC-13

No replacement parts available. Order complete
assembly for replacement.

025 Series

Replacement Parts
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Mobile Fuel Filtration

(PSI X 2.036 = inHg) (PSI X 6.895 = kPa)

Test results are from controlled laboratory testing. Field results may vary.

025-RAC-01 only

SEA J1839 Water Separation

SEA J905 Fuel Flow Restriction

Time in Minuts

025-MBL-02B
025-RAC-02

SEA J1839 Water Separation

SEA J905 Fuel Flow Restriction

SEA J905 Solids Capacity
(using fine test dust @ 25 GPH)

Time in Minuts

Percent
Efficient

Percent
Efficient

025 Series

Test Data (not available for all assemblies)
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Mobile Fuel Filtration A

Specifications 025-RAC-01 025-RAC-02 025-RAC-05 025-RAC-09

Maximum Flow Rate
25 GPH
(95 LPH)

25 GPH
(95 LPH)

25 GPH 
(95 LPH)

35 GPH 
(132 LPH)

Application Outboard Outboard Inboard Inboard

Port Size 1/4”-18 NPT 1/4”-18 NPT 5/55 16” Hose Bead 3/8” NPT

Housing Material

1Anodized diecast
aluminum head 

with clear, reusable 
plastic bowl.

1Anodized diecast
aluminum head 

with clear, reusable
plastic bowl.

Separates water.

All steel with 
black “E” coating 

for corrosion
resistance.

All stainless steel.

Replacement Element
S2501

(straining element)
S2502

(Aquabloc®II element)
N/A N/A

Micron Rating 250 10 10 116

Min. Service Clearance 3.0 in. (7.6 cm) 3.0 in. (7.6 cm) 1.0 in. (2.5 cm) 1.0 in. (2.5 cm)

Height 4.3 in. (10.9 cm) 4.3 in. (10.9 cm) 4.8 in. (12.1 cm) 4.5 in. (11.4)

Diameter 2.1 in. (5.3 cm) 2.1 in. (5.3 cm) 2.3 in. (5.7 cm) 2.2 in. (5.6 cm)

Weight (dry) 0.3 lb (0.14 kg) 0.3 lb (0.14 kg) 0.3 lb (0.14 kg) 0.3 lb (0.14 kg)

Max. Working Pressure2 100 PSI (690 kPa) 100 PSI (690 kPa) 30 PSI (207 kPa) 30 PSI (207 kPa)

H2O Removal Efficiency N/A 99% N/A N/A

Case Quantity 6 6 12 6

Ambient Fuel Temperature -10o to +180oF (-23o to +82oC)

Special Notes: 1Anodizing is a chemical process that provides corrosion resistance.
2Pressure installations acceptable up to maximum amount shown - vacuum installations
recommended.

025 Series

025 Series Overview
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Mobile Fuel Filtration

Specifications 025-RAC-10A 025-RAC-11 025-RAC-12 025-RAC-13

Maximum Flow Rate
35 GPH

(132 LPH)
12 GPH 
(45 LPH)

12 GPH 
(45 LPH)

12 GPH
(45 LPH)

Application Inboard Outboard Outboard Outboard

Port Size ½” NPT ¼” Hose Bead 5/55 16” Hose Bead 3/8” Hose Bead

Housing Material
All steel,

painted black.
Plastic Plastic Plastic

Replacement Element N/A N/A N/A N/A

Micron Rating 104 12 12 12

Min. Service Clearance 1.0 in. (2.5 cm) 1.0 in. (2.5 cm) 1.0 in. (2.5 cm) 1.0 in. (2.5 cm)

Height 4.2 in. (10.7 cm) 3.5 in. (8.9 cm) 3.5 in. (8.9 cm) 3.5 in. (8.9 cm)

Diameter 1.9 in. (4.8 cm) 2.1 in. (5.3 cm) 2.1 in. (5.3 cm) 2.1 in. (5.3 cm)

Weight (dry) 0.6 lb (0.27 kg) 0.1 lb (0.05 kg) 0.1 lb (0.05 kg) 0.1 lb (0.05 kg)

Max. Working Pressure1 100 PSI (690 kPa) 10 PSI (69 kPa) 10 PSI (69 kPa) 10 lb (69 kPa)

H2O Removal Efficiency N/A N/A N/A N/A

Case Quantity 6 1 1 1

Ambient Fuel Temperature -10o to +180oF (-23o to +82oC)

Special Notes: 2Pressure installations acceptable up to maximum amount shown - vacuum installations 
recommended.

025 Series

025 Series Overview
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Mobile Fuel Filtration A

PS120 Series Strainer/Prefilters

Product Features

threads

application.

applications

From personal watercraft to 
agricultural equipment, the PS120 
Series high-flow diesel or gasoline 
strainer/prefilter is designed to 
protect fuel pumps, carburetors, 
injectors and related fuel system 
components. These innovative 
strainer/prefilters feature a heavy-
duty die-cast aluminum mounting 
head, 4 port mounting versatility, a 
200-260 micron cleanable nylon mesh 
screen, and a reusable clear water and 
sediment collection bowl.

The PS120 Series is ideal for 
equipment in environments 
with severe contamination and 
must be installed prior to, and in 
conjunction with, a Racor fuel filter/
water separator. Strainers remove 
large droplets of free water and 
contaminants down to 200 micron. 
When used prior to engine fuel filter/
water separator, extended filter life
is realized.

PS 120
Strainer/Prefilter
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Mobile Fuel Filtration

Specifications

120 GPH (454 LPH) 120 GPH (454 LPH)

Die-cast aluminum head with clear,
reusable plastic bowl.

Die-cast aluminum head with clear, 
reusable plastic bowl.

200-260 200-260

7.0 in. (17.8 cm) 7.0 in. (17.8 cm)

Width 4.0 in. (10.2 cm) 4.0 in. (10.2 cm)
1 30 PSI (2.1 bar) 30 PSI (2.1 bar)

0.9 PSI (0.1 bar)   0.9 PSI (0.1 bar)    

-40o to +250oF (-40o to +121oC) -40o to +250oF (-40o to +121oC)
1Pressure installations acceptable up to maximum PSI shown. Vacuum installations are recommended.

Mounting Information
2.7 in.

(6.9 cm)

1.6 in.
(4.1 cm)

5.6 in.
4.2 cm)

7.0 in.
(17.8 cm)

3/8" (10 mm) diameter
clearance for fasteners.

Out Out

In In

PS120 Series Strainer/Prefilters

PS120 Series Strainer/Prefilters Overview
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Mobile Fuel Filtration A

PS120 Series Strainer/Prefilters

1

4

2

3

Replacement Parts

1. Mounting Head

2. O-ring (not available separately)

3. RK 51216 Mesh Screen Filter Kit (200-260 micron) (includes # 2)

4. RK 51217 Clear Bowl Kit (includes # 2)

22231
14387

 1/2" NPT Metal Plug Kit (one per kit)
3/8" NPT Metal Port Plug Kit (two per kit)

Installation Instructions

Mesh screen cleaning/replacement 
frequency is determined by 
contamination level in fuels. Fuel flow 
to engine becomes restricted as screen 
gradually plugs with contaminants, 
resulting in noticeable power loss and/
or hard starting. As a guideline, clean 
screen every 500 hours, 10,000 miles, 
every other oil change, annually, 
or at first indication of power loss, 
whichever occurs first. Replace if mesh 
screen is damaged. Always carry extra 
replacement screens and fuel filters 
as one tankful of excessively dirty fuel 
can quickly plug a prefilter and a fuel 
filter/water separator filter.

Service Instructions
touch.

3. With a collection pan in place, 

screen.

6.  Re-install mesh screen and clear 

not use tools.

manual.

Note: Correct as necessary with 
engine off.
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Mobile Fuel Filtration

PS120 Series Strainer/Prefilters

(Ideal Vacuum Side Installation)

(Head pressure should not
exceed max. PSI of filter.)

(Lift should not exceed 4 inHg.)

Install shut-off valve when
fuel tank is higher than filter.

To maintain prime, install
check valve (with light or no

restriction) when tank is lower
than filter.

Fuel Tank
(Pressure Side Installation)

Fuel Tank
(Vacuum Side Installation)

Do not exceed maximum PSI
or flow rate of filter. OT ideal—
pumps emulsify water hindering 

filter performance.

Maintain a service clearance
below filter assembly

of at least 3.0 (7.6 cm).

(IDEAL vacuum side installation).

Fuel 
Filter/ 
Water

Separator

Installation Diagram

Installation Instructions
Exercise great caution when installing 
a PS120 Series strainer/prefilter to
avoid a fire hazard. Do not smoke,
allow open flame or excessive heat
which could ignite a fire. Perform
installation in a well ventilated area.

Refer to Mounting Information and
Installation Diagram and install as
follows:

touch.
heat sources. Maintain at least 3 in. 

manual.
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Product Features

®II filter

Typical Mobile Applications:

The 045-RAC-351 fuel filter/water
separator is assembled with our 
legendary Aquabloc®II media, a plated 
steel housing, a vent plug, and a 
lateral drain.

This filter is designed to be installed
on the suction (or vacuum) side of the
fuel system and is extremely effective
in removing better than 93% of free
water normally found in fuel due to
condensation. It also removes 95% of 
particulate matter down to 10 micron
(nominal).

045-RAC-351
Fuel Filter/Water Separator

045-RAC-351
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Mobile Fuel Filtration

045-RAC-351

Specifications 045-RAC-351

35 GPH (132 LPH)
45 GPH (170 LPH)

5/16´´ Hose Bead

Steel

R32281

Micron Rating (nominal)(( 10

5.0 in. (12.7 cm)

6.2 in. (15.7 cm)

4.9 in. (12.4 cm)

Width 5.6 in. (14.2 cm)

1.5 lb (0.68 kg)

1 30 PSI (2.07 bar)

93%

4 inHg  (0.14 bar)

Contaminant Capacity 6.3 oz (0.19 L)

-40o to +250oF (-40o to +121oC)
Max Fuel Temp: 190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

045-RAC-351 Overview
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Mobile Fuel Filtration A

045-RAC-351

(Allows user to service filter without
shutting down engine.)

Valves 1 2 3
Unit On-line Open Open Closed
Unit Off-line Closed Closed Open

(Ideal Vacuum Side Installation)

(Head pressure should not
exceed max. PSI of  filter.)

(Lift should not exceed 4 inHg.)

Install shut-off valve when 
fuel tank is higher than filter.

To maintain prime, install check 
valve (with light or no restriction 

when tank is lower than filter.

Fuel Tank
(Pressure Side Installation)

Fuel Tank
(Vacuum Side Installation)

Do not exceed maximum PSI or
flow rate of filter. NOT ideal—

pumps emulsify water 
hindering filter performance.

Maintain a service clearance above filter
assembly of at least 5.0 in. (12.7 cm).

(IDEAL vacuum side 
installation).

Valve 3

Valve 1 Valve 2

Installation Diagram

Mounting Information

Clearance of
5/5516// ´´ for fasteners.

5.62 in.
(14.27 cm)

3.96 in.
(10.06 cm)
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Mobile Fuel Filtration

045-RAC-351

Replacement Parts

3

2
1

4

5

1. Inlet/Outlet (5/16” hose bead)

2. Vent Plug 

3. RK32274 Mounting Bracket Kit (includes bracket, carriage bolt, washers, and nut)

4. R32281 Replacement Filter (includes #’s 1, 2, and 5)

5. Water Drain Valve

Additional Parts (not shown)

32282 Installation Instructions
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Specifications

15 GPH (57 LPH)
35 GPH (132 LPH)

1/4”-18 NPTF

Metal 

R11S (2 micron)
R11T (10 micron)

2.0 in. (5.1 cm)

6.0 in. (15.2 cm)

3.3 in. (8.4 cm)

Width 3.2 in. (8.1 cm)

1.3 lb (0.59 kg)

1 100 PSI (6.9 bar)

99%

0.15 PSI (0.01 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

Notes: 1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

separator optional accessories 

®II 

in 2 or 10 micron.

100 Series

110A
Fuel Filter/Water Separator
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Mobile Fuel Filtration

110A
Ports 1 and 3 are inlets.

Ports 2 and 4 are outlets.
Plug ports not used by fuel lines.

5/16 in. (.02 cm)
diameter clearance for

fasteners.

110A
5.5 in.

(14.0 cm)

1.4 in.
(3.6 cm)

PSI X 2.036 = inHg. / PSI X 6.895 = kPa

SAE J905 Fuel Flow Restriction
Flow (GPH)

SAE J905 Solids Capacity

(using SOFTC-2A; R11T Element)

Grams

0.0

0.5

1.0

1.5

2.0

0 3 6 9 12 15

PSI*

0

2

4

6

8

0 5 10 15

PSI*

100 Series

Top View

Test Data
(Test results are from controlled laboratory testing. Field results may vary.)

Back View
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110A
Part No. Descriptionp

1. Head Kit (not available)

2. RK 10110 Metal Vent Plug Kit
(3/8”-24 UNF)

3. RK 21363 Gasket/O-ring Kit

4. Replacement Element (includes #3)
R11S 2 Micron
R11T 10 Micron

5. RK 21364 Housing Kit 
(includes #’s 5 and 6)

6. RK 20022 Metal Plug Kit
(1/2”-20 UNF)

Additional Parts (not shown)
1 Water Probe

RK 30817 Port Plug Kit
(2 plugs per kit)

21410 Installation Instructions
1 Do not use on gasoline applications. Water
probe must be used with a water detection
module - see Accessories.

2

3

4

1

6

5

100 Series

Replacement Parts
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Specifications

15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

See Replacement Parts List

See Replacement Parts List

2.0 in. (5.1 cm)

6.5 in. (16.5 cm)

3.2 in. (8.1 cm)

Width 3.2 in. (8.1 cm)

1.1 lb (0.50 kg)

1 7.0 PSI (0.48 bar)

99%

0.15 PSI (0.01 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.debris.

100 Series

120A
Fuel Filter/Water Separator
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Specifications

20 GPH (76 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

See Replacement Parts List

See Replacement Parts List

2.0 in. (5.1 cm)

8.0 in. (20.3 cm)

3.2 in. (8.1 cm)

Width 3.2 in. (8.1 cm)

1.2 lb (0.54 kg)

1 7.0 PSI (0.48 bar)

99%

0.15 PSI (0.01 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.debris.

100 Series

120B
Fuel Filter/Water Separator
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1.4 in.
(3.6 cm)

5/16 in. (.02 cm) diameter
clearance for fasteners.

120A
6.0 in.

(15.2 cm)
120B
7.5 in.

(19.1 cm)

1 2 0 A S

110A* Gas 15 GPH (57 LPH)
Diesel 35 GPH (132 LPH)

120A 15 GPH (57 LPH)
120B 20 GPH (76 LPH)
140R 15 GPH (57 LPH)

S* for 2 micron
T* for 10 micron

 for 30 micron

120A and 120B
Ports 1 and 3 are inlets.

Ports 2 and 4 are outlets.
Plug ports not used by fuel lines.

3.2 in.
(8.1 cm)

*110A is available in 2 and 10 micron only.yy

100 Series

How to Order
(The example below shows how a part number is constructed.)

Top View/Back View
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120A and 120B

Part Number Descriptionp

1. RK 10214 Mounting Head Kit
(1/4”-18 NPTF ports)

2. RK 10110 Metal Vent Plug Kit
(3/8”-24 SAE threads)

3. RK 10503 Head Gasket Kit

4. Replacement Element (includes #’s 3 and 5)
R12S 120A: 2 micron
R12T 120A: 10 micron

120A: 30 micron

R13S 120B: 2 micron
R13T 120B: 10 micron

120B: 30 micron

5. RK 10012 Bowl O-ring Kit

6. RK 10215 Clear Bowl Kit

7. RK 30476 Self-venting Drain Kit

8. RK 20126 Plastic Plug Kit
(1/2”-20 SAE threads)

Additional Parts (not shown)
RK 309641 Water Probe Kit
RK 10109 Metal Bowl Kit
10219 Installation Instructions

1 Do not use on gasoline applications. Water
probe must be used with a water detection
module—see accessories.

2

3

4

1

7

5

8

6

100 Series

Replacement Parts
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PSI X 2.036 = inHg / PSI X 6.895 = kPa

PSI X 2.036 = inHg / PSI X 6.895 = kPa

SAE J905 Fuel Flow Restriction SAE J905 Solids Capacity
(using SOFTC-2A; R12T Element)

GramsFlow (GPH)

0

2

4

6

8

0 10 20 30 40 50
0.0

0.5

1.0

1.5

2.0

0 5 10 15 20

PSI*PSI*

120A

SAE J905 Fuel Flow Restriction SAE J905 Solids Capacity
(using SOFTC-2A; R12T Element)

GramsFlow (GPH)

0

2

4

6

8

0 10 20 30 40 50
0.0

0.5

1.0

1.5

2.0

0 5 10 15 20

PSI*PSI*

120B

100 Series

Test Data
 (Test results are from controlled laboratory testing. Field results may vary.)
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Specifications

15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

See Replacement Parts List

See Replacement Parts List

2.0 in. (5.1 cm)

6.0 in. (15.2 cm)

3.2 in. (8.1 cm)

Width 3.2 in. (8.1 cm)

1.1 lb (0.50 kg)

1 7.0 PSI (0.48 bar)

99%

0.15 PSI (0.01 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

debris.

100 Series

140R
Fuel Filter/Water Separator



Questions? Contact Technical Support:
800 344 3286 or 209 521 7860 ext. 7555
e-mail: racortech@parker.comA34

Mobile Fuel Filtration

6.0 in.
(15.2 cm)

3.2 in.
(8.1 cm)

SAE J905 Fuel Flow Restriction SAE J905 Solids Capacity
(using SOFTC-2A; R12T Element)

GramsFlow (GPH)

PSI X 2.036 = inHg / PSI X 6.895 = kPa

0.00 0
0.00 5

0.01 0

0.01 5

0.02 0
0.02 5

0 5 10 15
0

2

4

6

8

0 25 50 75 100

PSI*PSI*

100 Series

140R

Top View

Test Data
(Test results are from controlled laboratory testing. Field results may vary.)

Front View
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140R

Part Number Descriptionp

1. RK 10216 Mounting Head Kit
(1/4”-18 NPTF ports)

2. RK 10503 Head Gasket Kit

3. Replacement Element (includes #’s 2 and 4)
R12S 2 micron
R12T 10 micron

30 micron

4. RK 10012 Bowl O-ring Kit

5. RK 10222 Clear Bowl with Drain Kit

6. RK 30476 Self-venting Drain Kit

Additional Parts (not shown)
10192 Installation Instructions

2

3

4

1

5

6

100 Series

Replacement Parts
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Specifications 110A 120A 120B 140R

Maximum Flow Rate:
(with diesel fuel)
(with gasoline)

15 GPH (57 LPH)
35 GPH (132 LPH)

15 GPH (57 LPH)
N/A

20 GPH (76 LPH)
N/A

15 GPH (57 LPH)
N/A

Port Size: (SAE J476) 1/4”-18 NPTF 1/4”-18 NPTF 1/4”-18 NPTF 1/4”-18 NPTF

Total Number of Ports:
(total inlets)
(total outlets)

4
2
2

4
2
2

4
2
2

2
1
1

Minimum Service Clearance 2.0 in. (5.1 cm) 2.0 in. (5.1 cm) 2.0 in. (5.1 cm) 2.0 in. (5.1 cm)

Center Threads N/A M18 x 1.5 M18 x 1.5 M18 x 1.5

Height 6.0 in. (15.2 cm) 6.5 in. (16.5 cm) 8.0 (20.3 cm) 6.0 in. (15.2 cm)

Depth 3.3 in. (8.4 cm) 3.2 in. (8.1 cm) 3.2 in. (8.1 cm) 3.2 in. (8.1 cm)

Width 3.2 in. (8.1 cm) 3.2 in. (8.1 cm) 3.2 in. (8.1 cm) 3.2 in. (8.1 cm)

Weight (dry) 1.3 lb (0.59 kg) 1.1 lb (0.50 kg) 1.2 lb (0.54 kg) 1.1 lb (0.50 kg)

Clean Pressure Drop 0.15 PSI (0.01 bar) 0.15 PSI (0.01 bar) 0.15 PSI (0.01 bar)
0.01 PSI (0.0007 

bar)

Max. Allowable Pressure1 100 PSI (6.9 bar) 7.0 PSI (0.48 bar) 7.0 PSI (0.48 bar) 7.0 PSI (0.48 bar)

Available Options:2

(water sensor probe)
(heater)

Yes
No

Yes
No

Yes
No

No
No

Water in Bowl Capacity 1.2 oz. (36 ml) 1.8 oz. (52 ml) 1.8 oz. (53 ml) 1.8 oz. (53 ml)

H2O Removal Efficiency 99% 99% 99% 99%

Operating Temperature -40o to +200oF (-40o to +93oC)

Special Notes: 1 Pressure installations are applicable up to maximum PSI shown. Vacuum installations
are recommended. 2 Not for use with gasoline applications.

100 Series

100 Series Overview
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Installation diagram applies to all 100 Series filters. Model 120A shown above. Racor offers hose and 
fittings to complete this installation—see Accessories.

(Allows user to service filter without
shutting down engine.)

Valves  1  2  3  
Unit On-line Open Open Closed
Unit Off-line Closed Closed Open

(Ideal Vacuum Side Installation)

(Head pressure should not
exceed max. PSI of  filter.)

(Lift should not exceed 4 inHg.)

Install shut-off valve when 
fuel tank is higher than 

filter.

To maintain prime, install check 
valve (with light or no restriction 

when tank is lower than filter.

Fuel Tank
(Pressure Side Installation)

Maintain a service clearance above filter 
assembly of at least 2.0 in. (5.1 cm).

(IDEAL vacuum side 
installation).

Valve 3

Valve 1 Valve 2

Fuel Tank
(Vacuum Side Installation)

Do not exceed maximum PSI or 
flow rate of filter. NOT ideal—

pumps emulsify water 
hindering filter performance.

100 Series

Installation Diagram
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Specifications

15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

see element chart

see element chart

2.0 in. (5.1 cm)

8.3 in. (21.1 cm)

4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm)

1.8 lb (0.82 kg)

1 30 PSI (2.07 bar)

99%

0.12 PSI (0.008 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

They also include an in-head 

operator to hand prime the 

procedures.

200 Series

215R
Fuel Filter/Water Separator
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200 Series

Specifications

30 GPH (114 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

see element chart

see element chart

2.0 in. (5.1 cm)

9.0 in. (22.9 cm)

4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm)

2.0 lb (0.91 kg)

1 30 PSI (2.07 bar)

99%

0.31 PSI (0.02 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

debris.

230R
Fuel Filter/Water Separator
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Specifications

45 GPH (170 LPH)

1/4”-18 NPTF

Die-cast aluminum head with 
clear, reusable plastic bowl.

see element chart

see element chart

2.0 in. (5.1 cm)

10.5 in. (26.7 cm)

4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm)

2.2 lb (1.0 kg)

1 30 PSI (2.07 bar)

99%

0.61 PSI (0.04 bar)

Case Quantity 6

-40o to +200oF (-40o to +93oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

micron. 

maintenance schedules. 

200 Series

245R
Fuel Filter/Water Separator
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200 Series

Specifications 215R 230R 245R

Maximum Flow Rate 15 GPH (57 LPH) 30 GPH (114 LPH) 45 GPH (170 LPH)

Port Size 1/4”-18 NPTF 1/4”-18 NPTF 1/4”-18 NPTF

Total Number of Ports
    (total inlets)
    (total outlets)

3
1
2

3
1
2

3
1
2

Minimum Servace
Clearance

2.0 in. (5.1 cm) 2.0 in. (5.1 cm) 2.0 in. (5.1 cm)

Element Threads 1”-14 1”-14 1”-14

Height 8.3 in. (21.1 cm) 9.0 in. (22.9 cm) 10.5 in. (26.7 cm)

Depth 4.0 in. (10.2 cm) 4.0 in. (10.2 cm) 4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm) 3.9 in. (9.9 cm) 3.9 in. (9.9 cm)

Weight (dry) 1.8 lb (0.82 kg) 2.0 lb (0.91 kg) 2.2 lb (1.0 kg)

Clean Pressure Drop 0.12 PSI (0.008 bar) 0.31 PSI (0.02 bar) 0.61 PSI (0.04 bar)

Max. Allowable Pressure1 30 PSI (2.07 bar) 30 PSI (2.07 bar) 30 PSI (2.07 bar)

Available Options:2

   (water sensor)
   (heater)

Yes
Yes

Yes
Yes

Yes
Yes

Water in Bowl Capacity 2.2 oz. (65 ml) 2.2 oz. (65 ml) 2.2 oz. (65 ml)

H2O Removal Efficiency 99% 99% 99%

Operating Temperature -40o to +200oF (-40o to +93oC)

Special Notes: 1 Pressure installations are applicable up to the maximum PSI shown. Vacuum installations are 
recommended. 2 Not for use with gasoline applications.

200 Series Overview
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Replacement Elements (seals included)

Model Number
2 Micron

(Final Filtration)
10 Micron

(Secondary Filtration)
30 Micron

(Primary Filtration)

215R R15S R15T R15P

230R R20S R20T R20P

245R R25S R25T R25P

*  2 1 5 R  M 1 2 2
M for metal bowl (omit if not desired)
12 for 12 volt heater1 (omit if not desired)
24 for a 24 volt heater1 (omit if not desired)
2 for 2 micron element
10 for 10 micron element
30 for 30 micron element
MAM for marine applications (omit if not desired)

* for 14 mm fuel ports
(omit if not desired)

Specify a model number: 
215R
230R
245R

1 Use with Racor rely kit—see Accessories. Standard fuel ports are 1/4”-18 NPTF
(SAE J476). Mounting head includes in-head primer pump.

200 Series

Replacement Elements

How To Order
(The example below illustrates how part numbers are constructed.)
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200 Series

Part Number Description

1. RK20025-01 Primer Pump Assembly Kit
    (includes #3)

2. RK20046-01 Mounting Head Kit 
    (with 1/4"-18 NPTF Ports)

RK20049-01 Mounting Head Kit
    (with 14 mm x 1.5 Ports)

RK20717 Mounting Head Kit
    (no pump, 1/4”-18 NPTF Ports )

3. RK 20011-01 Check Ball and Plastic Cap Kit

RK 20742  Optional Metal Cap Kit

4. RK 10110  Metal Vent Plug Kit
    (3/8”-24 SAE threads)

5. RK22061  Beveled Gasket

6. (various)  Spin-On Elements
    (see Replacement Element chart)

7. RK 22244  Bowl O-ring Kit 

8. RK 22350-02 Clear Bowl Kit
    (includes #’s 7-10)

RK 22354-011 (same as above plus a 200 watt, 
    12 volt dc heater)

RK 22354-021 (same as above plus a 200 watt,
    24 volt dc heater)

RK 22368  Metal Bowl Kit
    (includes drain plug and O-ring)

9. RK 20022  Metal  Plug
    (1/2”-20 SAE threads)

RK 20126  Plastic Plug
    (1/2”-20 SAE threads)

10. RK 30476  Self-venting Drain Kit

Additional Parts (not shown)
RK 12041  Metal Port Plug Kit

    (1/4”-18 NPTF threads) 
   RK 308761  Heater Connector Kit

RK20075-01 Complete Seal Service Kit
22360  Installation Instructions

1 Do not use on gasoline applications.
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Mobile Fuel Filtration

RK20025-01

Benefits

This enhancement is possible by 
increasing the stroke length, by 
about 1/2˝, on the pump shaft and
the element threaded adapter. 
Additionally, the knob and support
ring have been redesigned to be more
robust.

This change also affects replacement
kits for the primer pump and head
assemblies. The new style primer
pump requires an additional 0.5 inch
of space above the assembly (2 inches
total) to utilize the added length of 
stoke; however, the primer pump
will perform as always without any 
mounting modifications.

The new easy-grasp pump knob is
larger than current knobs and the
color will be changed from white to
black to make a clear visual change
between current pumps and newer
versions.

New Longer 
Threaded Adapter

New Longer
Pump Shaft

New (black)
Easy-Grasp Knob

New Stronger
Support Ring with 

improved alignment ribs.

RK20025

200 Series

Hand Primer Pump Upgrade



Questions? Contact Technical Support:
800 344 3286 or 209 521 7860 ext. 7555
e-mail: racortech@parker.com A45
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200 Series

5/16 in. (8 mm) diameter clearance for fasteners.

215R
7.8 in. (19.8 cm)

230R
8.5 in. (21.6 cm)

245R
10.0 in. (25.4 cm)

2.0 in.
(5.1 cm)

Flow (GPH)
SAE J905 Fuel Flow Restriction

Grams
SAE J905 Solids Capacity

(using: SOFTC-2A; 10mic. elements)

PSI x 2.036=inHg. /PSI x 6.895=kPa

0.00

0.25

0.50

0.75

1.00

0 15 30 45

PSI*

0

2

4

6

8

0 50 100 150 200 250 300 350

PSI*

245 R230 R215 R245 R230 R215 R

Mounting Information

Test Data
(Test results are from controlled laboratory testing. Field results may vary by application.)
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Mobile Fuel Filtration

Installation diagram applies to all 200 Series filters. Model 215R shown above. Racor offers hose and
fittings to complete this installation. See Accessories.

(Allows user to service filter without
shutting down engine.)

Valves 1 2 3
Unit On-line Open Open Closed
Unit Off-line Closed Closed Open

(Ideal Vacuum Side Installation)

(Head pressure should not
exceed max. PSI of  filter.)

(Lift should not exceed 4 inHg.)

Install shut-off valve when fuel 
tank is higher than filter.

To maintain prime, install check 
valve (with light or no restriction 

when tank is lower than filter.

Fuel Tank
(Pressure Side Installation)

Fuel Tank
(Vacuum Side Installation)

Do not exceed maximum PSI or 
flow rate of filter. NOT ideal—

pumps emulsify water 
hindering filter performance.

Maintain a service clearance above filter 
assembly of at least 5.0 in. (12.7 cm).

(IDEAL vacuum side
installation).

Valve 3

Valve 1 Valve 2

200 Series

Installation Diagram
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Specifications

15 GPH (57 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear,
reusable plastic bowl.

see element chart

see element chart

2.0 in. (5.1 cm)

8.3 in. (21.1 cm)

4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm)

1.8 lb (0.82 kg)

1 30 PSI (2.07 bar)

99%

0.12 PSI (0.008 bar)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (32oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

They also include an in-head 

operator to hand prime the

procedures.

215R Series

215R
Fuel Filter/Water Separator
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Mobile Fuel Filtration

Specifications

30 GPH (114 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

see element chart

see element chart

2.0 in. (5.1 cm)

9.0 in. (22.9 cm)

4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm)

2.0 lb (0.91 kg)

1 30 PSI (2.07 bar)

99%

0.31 PSI (0.02 bar)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (32oC)

1

-

doloborer se conullu tpatem inci 

-
cip ex et ullandit iure conse du-
ipsummodo odoloborper summy 

exerat.

230R Series

230R
Fuel Filter/Water Separator
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Specifications

45 GPH (170 LPH)

1/4”-18 NPTF

Die-cast aluminum head with clear, 
reusable plastic bowl.

see element chart

see element chart

2.0 in. (5.1 cm)

10.5 in. (26.7 cm)

4.0 in. (10.2 cm)

Width 3.9 in. (9.9 cm)

2.2 lb (1.0 kg)

1 30 PSI (2.07 bar)

99%

0.61 PSI (0.04 bar)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (32oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

-

doloborer se conullu tpatem inci 

-
cip ex et ullandit iure conse du-
ipsummodo odoloborper summy 

exerat.

245R Series

245R
Fuel Filter/Water Separator



Questions? Contact Technical Support:
800 344 3286 or 209 521 7860 ext. 7555
e-mail: racortech@parker.comA50

Mobile Fuel Filtration

Replacement Elements (seals included)

Model Number
2 Micron

(Final Filtration)
10 Micron

(Secondary Filtration)
30 Micron

(Primary Filtration)

215R R15S R15T R15P

230R R20S R20T R20P

245R R25S R25T R25P

*  2 1 5 R  M 1 2 2
M for metal bowl (omit if not desired)
12 for 12 volt heater1 (omit if not desired)
24 for a 24 volt heater1 (omit if not desired)
2 for 2 micron element
10 for 10 micron element
30 for 30 micron element
MAM for marine applications (omit if not desired)

* for 14 mm fuel ports
(omit if not desired)

Specify a model number:
215R
230R
245R

1 Use with Racor rely kit—see Accessories. Standard fuel ports are 1/4”-18 NPTF 
(SAE J476). Mounting head includes in-head primer pump.

Replacement Elements

How To Order
(The example below illustrates how part numbers are constructed.)

245R Series
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Part Number Descriptionp

1. RK20025-01 Primer Pump Assembly Kit
(includes #3)

2. RK20046-01 Mounting Head Kit 
(with 1/4-18 NPTF Ports)

RK20049-01 Mounting Head Kit
(with 14 mm x 1.5 Ports)

RK20717 Mounting Head Kit
(no pump, 1/4”-18 NPTF Ports )

3. RK20011-01 Check Ball and Plastic Cap Kit

RK 20742 Optional Metal Cap Kit

4. RK 10110 Metal Vent Plug Kit
(3/8”-24 SAE threads)

5. RK 22061 Beveled Gasket

6. (various) Spin-On Elements
(see Replacement Element chart)

7. RK 22244 Bowl O-ring Kit

8. RK 22350-02 Clear Bowl Kit
(includes #’s 7-10)

RK 22354-011 (same as above plus a 200 watt, 
12 volt dc heater)

RK 22354-021 (same as above plus a 200 watt,
24 volt dc heater)

RK 22368 Metal Bowl Kit
(includes drain plug and O-ring)

9. RK 20022 Metal  Plug
(1/2”-20 SAE threads)

RK 20126 Plastic Plug
(1/2”-20 SAE threads)

10. RK 30476 Self-venting Drain Kit

Additional Parts (not shown)
RK 12041 Metal Port Plug Kit

(1/4”-18 NPTF threads) 
RK 308761 Heater Connector Kit
RK20075-01 Complete Seal Service Kit
22360 Installation Instructions

1 Do not use on gasoline applications.
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245R Series
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RK20046
RK20025

RK20046-01
RK20025-01

ded Adapter

Knob

Benefits

This enhancement is possible by 
increasing the stroke length, by 
about 1/2˝, on the pump shaft and
the element threaded adapter. 
Additionally, the knob and support
ring have been redesigned to be more
robust.

This change also affects replacement
kits for the primer pump and head
assemblies. The new style primer
pump requires an additional 0.5 inch
of space above the assembly (2 inches
total) to utilize the added length of 
stoke; however, the primer pump 
will perform as always without any 
mounting modifications.

The new easy-grasp pump knob is
larger than current knobs and the
color will be changed from white to
black to make a clear visual change
between current pumps and newer
versions.

Hand Primer Pump Upgrade
245R Series
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Customer Interface Drawing

245R Series
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Specifications

60 GPH (227 LPH)

3/8”-18 NPTF (SAE J476)

see element chart

see element chart

2.0 in. (5.1 cm)

9.7 in. (24.6 cm)

4.8 in. (12.2 cm)

Width 4.4 in. (11.2 cm)

3.1 lb (1.4 kg)

1 15 PSI (1.03 bar)

99%

0.17 PSI (0.01 bar)

2.7 oz (82 ml)
2.3 oz (70 ml)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

reusable see-thru contaminant 

These units are recommended 

installations but they may also 
be installed on the pressure 

325R
Fuel Filter/Water Separator

300 Series
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Mobile Fuel Filtration A

300 Series

Specifications

75 GPH (284 LPH)

3/8”-18 NPTF (SAE J476)

see element chart

see element chart

2.0 in. (5.1 cm)

11.0 in. (27.9 cm)

4.8 in. (12.2 cm)

Width 4.4 in. (11.2 cm)

3.1 lb (1.4 kg)

1 15 PSI (1.03 bar)

99%

0.39 PSI (0.03 bar)

2.7 oz (82 ml)
2.3 oz (70 ml)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

reusable see-thru contaminant 

These units are recommended 

installations but they may also 
be installed on the pressure 

330R
Fuel Filter/Water Separator
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Specifications

150 GPH (568 LPH)

7/8”-14 UNF (SAE J1926)

see element chart

1 1/4”-12

2.0 in. (5.1 cm)

13.6 in. (34.5 cm)

5.5 in. (14.0 cm)

Width 4.75 in. (12.1 cm)

3.6 lb (1.6 kg)

1 7 PSI (0.48 bar)

99%

0.17 PSI (0.01 bar)

2.7 oz (82 ml)
2.3 oz (70 ml)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (88oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

reusable see-thru contaminant 

heater option. The die-cast 

These units are recommended 

installations but they may also 
be installed on the pressure side 

300 Series

3150R
Fuel Filter/Water Separator
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300 Series

Specifications

250 GPH (946 LPH)

7/8”-14 UNF (SAE J1926)

see element chart

1 1/4”-12

2.0 in. (5.1 cm)

17.3 in. (43.9 cm)

5.5 in. (14.0 cm)

Width 4.8 in. (12.2 cm)

4.6 lb (2.1 kg)

1 7 PSI (0.48 bar)

99%

1.0 PSI (0.07 bar)

2.7 oz (82 ml)
2.3 oz (70 ml)

Case Quantity 6

-40o to +250oF (-40o to +121oC)

190oF (32oC)

1Pressure installations acceptable up to maximum PSI shown.
Vacuum installations are recommended.

reusable see-thru contaminant 

heater option. The die-cast 

These units are recommended 

installations but they may also 
be installed on the pressure side 

3250R
Fuel Filter/Water Separator
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Model Number
2 Micron

(Final Filtration)
10 Micron

(Secondary Filtration)
30 Micron

(Primary Filtration)

325R S3225S S3225T S3225P

330R S3226S S3226T S3226P

3150R N/A S3238 S3238P

3250R S3207S S3207T S3207P

Includes a 12 volt dc (150 watt) heater:
12 must be in the part number

(omit if desired)

3 2 5 R 1 2 - 1 0

325R1, 2, 330R 1, 2

3150R 2, 3, and 3250R 2, 3

-02 for 2 micron
-10 for 10 micron
-30 for 30 micron

1  Filter includes RK22010 for a 12 volt dc (150 watt) in-head Heater. see installation diagram.
2 In-bowl heater option: RK30900 for a 12 volt dc (200 watt) = 16.6 amps, RK30924 for a 24 volt dc 

(200 watt) = 8.3 amps. Use with Racor relay kit. - see Accessories.
3 Standard fuel ports are 7/8”-14 UNF (SAE J1926). 10 micron element included as standard with this filters.

How to Order
(The example below illustrates how part numbers are constructed.)

300 Series
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300 Series

Specifications 325R 330R 3150R 3250R

60 GPH 
(227 LPH)

75 GPH 
(284 LPH)

150 GPH 
(568 LPH)

250 GPH 
(946 LPH)

3/8”-18 NPTF
(SAE J476)

3/8”-18 NPTF
(SAE J476)

7/8”-14 UNF
(SAE J1926)

7/8”-14 UNF
(SAE J1926)

    Inlets
2
1
1

2
1
1

2
1
1

2
1
1

2.0 in. (5.1 cm) 2.0 in. (5.1 cm) 2.0 in. (5.1 cm) 2.0 in. (5.1 cm)

1”-14 1”-14 1 1/4”-12 1 1/4”-12

9.7 in. (24.6 cm) 11.0 in. (27.9 cm) 13.6 in. (34.5 cm) 17.3 in. (43.9 cm)

4.8 in. (12.2 cm) 4.8 in. (12.2 cm) 5.5 in. (14.0 cm) 5.5 in. (14.0 cm)

Width 4.4 in. (11.2 cm) 4.4 in. (11.2 cm) 4.75 in. (12.1 cm) 4.75 in. (12.1 cm)

3.1 lb (1.4 kg) 3.2 lb (1.5 kg) 3.6 lb (1.6 kg) 4.6 lb (2.1 kg)

0.17 PSI (0.01 bar) 0.39 PSI (0.03 bar) 0.68 PSI (0.05 bar) 1.0 PSI (0.07 bar)

1 15 PSI (1.03 bar) 15 PSI (1.03 bar) 7 PSI (0.48 bar) 7 PSI (0.48 bar)

2, 3
2.7 oz (82 ml)
2.3 oz (70 ml)

2.7 oz (82 ml)
2.3 oz (70 ml)

2.7 oz (82 ml)
2.3 oz (70 ml)

2.7 oz (82 ml)
2.3 oz (70 ml)

2 99% 99% 99% 99%

-40o to +255oF (-40o to +124oC)

   1Pressure installations are OK up to maximum PSI shown. Vacuum installations are recommended.
2Not for use with gasoline applications.
3Maximum power requirements for 3150R and 3250R in-bowl heater option: 12 volt dc (200 watt) = 16.6 amps, 24 
volt dc (200 watt) = 8.3 amps. See Accessories for heater relay kits.

300 Series Overview
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(For models 325R and 330R)
Warning! Racor electrical options are for 
use on diesel fuel applications ONLY.

In-head 150 Watt PTC Heater
The in-head 150 watt heater is a 
cold weather starting aid and is 
thermostatically controlled when 
power is provided. The heater will 
automatically turn ON if the fuel 
temperature drops below 45oF (7oC) 
and will automatically turn OFF at 
about 75oF (24oC). Heat is supplied just 
below the inlet port to melt the wax 
crystals and allow fuel to efficiently 
pass through the element. The heater is 
operated by turning the ignition switch 
on for a minimum of five minutes prior 
to starting the engine. See installation 
diagram on this page.

be soldered and crimped.

amp load and be dedicated only to 
Racor heater.

applications. These kits include an 

RK 11-1570 (Water Sensor and Element Restriction Gauge)

Optional Accessories

Testing the Installation
With the battery reconnected, turn 
the ignition switch to ‘ON’. The 
self-diagnosis sequence will occur. 
Disconnect the vacuum switch 
and ground the terminal inside the 

connector. After a short delay, the 
gauge will activate. Remove the water 
probe and jump the sensor tips, again 
the gauge should activate. Failures 
usually are due to poor connections.

This optional kit alerts the operator in 
the event accumulated water (about 
80 ml) reaches the water probe or 
when element restriction has reached 
7 inches of mercury. The gauge 
will illuminate either the ‘DRAIN 
WATER’ or ‘CHANGE FILTER’ lamps, 
respectfully. An audible buzzer will 
sound for 2 seconds and then go off. 
The light(s) will remain on until the 

condition has been corrected. The 
sequence will repeat upon each initial 
power-up. After 2  seconds, both the 
lights and buzzer will go off (if no 
water or restriction is present). The 
gauge resets itself automatically.

300 Series
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Mobile Fuel Filtration A

300 Series

RK30765
optional 

switch

RK11-1570
Gauge

e

Installation Diagram
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Mobile Fuel Filtration

325R
9.2 in. (23.4 cm)

330R
10.5 in. (26.7 cm)

3.0 in.
(7.6 cm)

5/5516// in6 . (8 mm)
diameter

clearance for 
fasteners.

325R and 330R

Mounting Information

300 Series
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Mobile Fuel Filtration A

300 Series

e)
d

He

Heater Installation Diagram
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Mobile Fuel Filtration

Installation diagram applies to all 300 Series filters. Model 325R shown above. Racor offers hose and 
fittings to complete this installation - see Accessories.

-
tion

(Allows user to service filter without
shutting down engine.)

Valves 1 2 3
Unit On-line Open Open Closed
Unit Off-line Closed Closed Open

(Ideal Vacuum Side Installation)

(Head pressure should not
exceed max. PSI of  filter.)

(Lift should not exceed 4 inHg.)

Install shut-off valve when fuel 
tank is higher than filter.

To maintain prime, install check 
valve (with light or no restriction 

when tank is lower than filter.

Fuel Tank
(Pressure Side Installation)

Fuel Tank
(Vacuum Side Installation)

Do not exceed maximum PSI or 
flow rate of filter. NOT ideal—pumps

emulsify water hindering
filter performance.

Maintain a service clearance above filter 
assembly of at least 5.0 in. (12.7 cm).

(IDEAL vacuum side 
installation).

Valve 3

Valve 1 Valve 2

Installation Diagram

300 Series
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300 Series

Part Number Descriptionp

1. RK 22724 Standard Mounting Head Kit
RK 22724-01 Mounting Head Kit (no hole for heater)

2. RK 30765 Mounting Head Kit 
(with optional vacuum switch port)

3. RK 22010 In-head Heater Kit
12 vdc (150 watt)

4. RK 20366 Heater Connector Kit
5. RK 20163 Optional Vacuum Switch Kit

(preset at 7 inHg)
6. RK 21030 Vacuum Switch Connector Kit
7. Spin-On Elements (includes #’12)

325R
S3225S 2 Micron
S3225T 10 Micron
S3225P 30 Micron
330R
S3226S 2 Micron
S3226T 10 Micron
S3226P 30 Micron

See “Replacement Element” chart
8. RK 30063 Clear Bowl Kit (with self-venting

drain, probe plug and O-ring)
9. RK 20126 Plastic Probe Plug Kit 

(1/2”-20 UNF threads)
10. RK 30476 Self-venting Drain Kit (includes seal)
11. 22312 Gasket Pack

Additional Parts (not shown) 
30762 Installation Instructions
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3150R
13.1 in. (33.3 cm)

3250R
16.8 in. (42.7 cm)

3.25 in.
(8.3 cm)

2.37 in.
(6.0 cm)

3/8 in. (10 mm) diameter
clearance for fasteners.

Exercise great caution when installing 
300 Series filters to avoid fire hazards.
Do not smoke, allow open flame or
excessive heat which could ignite a 
fire. Perform installation in a well
ventilated area.

Refer to Mounting Instructions and
Installation Diagram and install as
follows:

and cool to touch.

tapes as particles may break 

heat sources. Maintain at 

Mounting Information

Installation Information

300 Series
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300 Series

heater connectors.

Draining
Water is heavier than fuel and will 
settle to bottom of bowl and appear 
different in color if collected in a clear 
jar. In high humidity environments, 
check bowl frequently (daily if a poor 
fuel source is suspected). 300 Series 
bowls are equipped with a water probe 
port (water probe sold separately). A 
water sensing kit will alert the operator 
of a high water condition in the filter.

Warning! DO NOT use water probe 
electronics in gasoline applications - 
an explosion could occur.

touch.

Note: if drain is open too long, the 
entire filter assembly may drain 
completely of water and fuel.

Priming

tools.

Trouble Shooting
If a 300 Series filter fails to hold prime, 
first check vent plug (if equipped), 
drain valve, fittings and
head/element/bowl are properly 
tightened. Next, check fuel line 
connections and verify that they 
are free of pinches or unnecessary 
bends and check to see if fuel tank 
strainer (or pick-up tube) is clogged. If 
problems persist and element is new, 
call Racor Technical Support at the 
number listed below.

Element replacement frequency 
is determined by contamination 
level in fuels. Fuel flow to engine 
becomes restricted as element 
gradually plugs with contaminants, 
resulting in noticeable power loss 
and/or hard starting. As a guideline, 
change element every 500 hours, 
10,000 miles, every other oil change, 
annually, or at first indication of 
power loss, whichever occurs first. 
Always carry extra replacement 
elements as one tankful of excessively 
dirty fuel can quickly plug a filter.

and cool to touch.

and heater connectors.

dispose properly.

10. Re-install element and 

only - do not use tools.

Service Instructions



Questions? Contact Technical Support:
800 344 3286 or 209 521 7860 ext. 7555
e-mail: racortech@parker.comA68

Mobile Fuel Filtration

3150R and 3250R 
Part Number Descriptionp

1. 22351 Vent Plug Kit (3/4”-16 UNF threads)

2. RK 31547 Mounting Head Kit

3. Head Gasket (sold with element only)

4. Spin-On Elements (includes #’s 3 & 5)
3150R
N/A 2 Micron
S3238 10 Micron
S3238P 30 Micron

3250R
S3207S 2 Micron
S3207T 10 Micron
S3207P 30 Micron

5. RK 30965 Bowl O-ring Kit

6. RK 30063 Clear Bowl Kit (with self-venting
drain, probe plug and O-ring)

RK 30900 Same as RK30063 Plus a 12 vdc (200
watt) Heater

RK 30925 Same as RK30063 Plus a 24 vdc (200
watt) Heater

7. RK 20126 Plastic Probe Plug Kit 
(1/2”-20 UNF threads)

8. RK 30476 Self-venting Drain Kit (includes seal)

Additional Parts (not shown)
30942 Installation Instructions

1

3

4

5

6

2

81

2

Replacement Parts

300 Series






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































