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The New World of  
Advanced Diesel Filtration
In the past, the cleanliness level of delivered diesel fuel was rarely 
questioned. Now however, the cleanliness mandates of Tier IV requirements 
(2 µm tolerances in 30,000 psi injection systems) dictates that close 
attention must be paid to these levels. 

Historically, an engine with poor quality filtration would probably still run 
– maybe not efficiently, but it would run. The byproducts of poor filtration 
were black smoke and compromised horsepower. Today, Tier IV engines 
with poor quality fuel filtration will most likely suffer downtime due to failed 
injector(s), which equates to lost revenue. High quality filtration is no longer 
an option, but a requirement for the efficient operation of these new engines. 
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Tier IV Requirements Demand a Sophisticated Approach and the Highest Quality Filtration
Newly delivered bulk diesel fuel typically has an ISO cleanliness level 
of ISO 22/20/18 to 21/19/17. The Tier IV compliant engine on the other 
hand, has injectors that require fuel with a cleanliness level below ISO 
11/8/6 – which is typical of aerospace cleanliness. 

The most cost effective way to consistently achieve this cleanliness 
level is through use of the highest quality particulate and coalescing 
filtration, both at the bulk tank and on the engine itself. The engine 
filter alone is no longer an adequate solution as there simply is not 
enough room in the engine to accomplish this. HYDAC has developed 
a series of both bulk and on-board fuel-specific products to address 
these new standards.

High Pressure Common Rail Systems 
This series of engines is built to very strict specifications – operating 
pressures in excess of 30,000 psi and injectors with nozzle tolerances 
of 2 – 5 microns are not uncommon. OEM injector and engine makers 
require that the fuel used in these engines meet tight guidelines 
before warranty claims are accepted. Diesel fuel cleanliness at the 
engines injectors must reach an ISO level of 11/8/6 and a water level 
of <200 ppm, both of which are harder to obtain with the surfactants 
for lubricity found in Ultra Low Sulfur Diesel fuel. 

Ultra Low Sulfur Diesel (ULSD)
In 2010, North America and Europe completed the requirements 
switch from Low Sulfur Diesel to Ultra Low Sulfur Diesel. The purpose 
was to reduce the sulfur content from 500 ppm to 15 ppm, reducing 
exhaust emissions by over 90%. To achieve this, much of the 
lubricity agents in Low Sulfur Diesel are removed, along with some 
of the original fuels built-in lubricity. The result is an ultra-clean fuel 
where surfactants must be added to provide the needed lubricity. 
Diesel engines depend on the lubricity of the fuel to keep moving 
parts from wearing prematurely. Lubricity additives such as lubricity 
enhancers and anti-wear additives have also been replaced with 
biodiesel blended into diesel. Ultra Low Sulfur Diesel 15 is generally 
hydrophobic, i.e. it does not like to hold water, and has a 25 – 100 
pm water saturation point at room temperature. Unlike traditional 
Low Sulfur Diesel, the biodiesel additives are hydrophilic, meaning 
they do like to hold water. For this reason, when biodiesel is blended, 
the diesel fuel’s saturation point can rise to 250 ppm (B2), 500 ppm 
(B5) or even 1600 ppm (B20). This is acceptable, but the user should 
understand that there is more water in the fuel and that this water can 
become free water when the temperature decreases – which is not 
good for the performance of the engine or the engine itself. This water 
must be eliminated, which becomes more difficult when the Inter 
Facial surface Tension of Diesel with surfactants and/or biodiesel 
blends is lower making it harder to separate the water in Ultra Low 
Sulfur Diesel. A coalescing filter that was >90% efficient in traditional 
diesel is typically now only 66% effective in removing water in the 
Ultra Low Sulfur fuels. 

Biodiesel Addition to ULSD 15 as a Blend
The EPA’s Renewable Fuel Standard #2 requires that renewable fuel, 
such as biodiesel, be blended into traditional diesel fuels. The goal 
is to reduce dependence on carbon-heavy fuels and reduce carbon 
pollution 17% below 2005 levels by 2020. 

An additional challenge in this respect is the bulk tank and water 
from condensation in the tank, and the delivered fuel itself. Most 
bulk tanks are not designed to help meet the Tier IV requirements. 
Many reservoirs are open to their surrounding atmospheres. Almost 
all have some volume of free water caused by temperature changes, 
ingression and delivered fuel quality. In addition, poor design makes 
the removal of all free water nearly impossible. This free water in 
diesel accelerates corrosion and fuel degradation. It can also create 
an ideal growth environment for microbial contamination. Bacteria 
can grow in the water at the fuel interface and can cause the liquid 
fuel to breakdown. The result can be the accelerated corrosion of 
metals as well as plugged fuel systems and clogged filters and lines. 
In addition, fungus can grow on solid surfaces, like filters, and in 
piping.

The Tier 4 Emissions Regulations established by the U.S. Environmental 
Protection Agency (EPA) and Canadian Environmental Protection Agency 
(CEPA) are getting tougher. In 1996, the first off-highway diesel emissions 
standard began with the implementation of Tier 1 regulations. Since then, 
standards have continued to be raised and will end with Tier 4B/Final in 2014.
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Previously acceptable “industry standard” filtration solutions are not adequate  
for Tier IV engines. 
Against this backdrop, HYDAC has developed a series of bulk diesel fuel specific filter products, including desiccant breathing systems and bulk 
housings. We are focused on being a world leader in diesel fuel filtration. 

Past Practice
Separation of emulsified water from diesel fuel is a long standing requirement for diesel 
engine operation. Traditionally, this has been performed by a fuel-water separation filter 
mounted in the engine fuel system or as part of the bulk tanks staged filtration at the 
dispensing system. The most typical filtration media found in such separators is a single 
resin impregnated hydrophobic barrier, such as silicone treated cellulose. This media 
separates water in its water repellent surface. Water in the fuel is rejected and beads up 
on the upstream side of the barrier medial. As more water is rejected, beads coalesce 
into large drops and drain into collection cup while the fuel passes through a port located 
above the sump.

Just as the processing of Ultra Low Sulfur Diesel produces side effects in diesel lubricity, 
the failure of existing fuel-water separators to react to the changing conditions described 
above is apparent. The lubricity additives in the ULSD blends containing biodiesel create 
conditions in which industry-standard commercial fuel-water separators failed to remove 
40 – 100% of fuel-entrained water. The side effect is that now typically 40% more water is 
downstream of the filters that in the past worked at a 90% efficiency. Typically, there is no way for an operator to know this is happening unless 
the effects are drastic and observed. Unlike particle filters which generate pressure differentials prior to by-pass alerting the operator to the end 
of the element life, there is nothing that communicates to the operator that the fuel-water separator is not removing water. Fuel-water separators 
rely on an operator or auto-valve to empty water to a collection chamber when the housing is partially full. If the collection chamber does not fill 
up, it is not an indicator of fuel-water separator failure; rather it is an indicator of dry fuel. The result is the fuel-water separator can be passing 
the water continuously into the injection system without the operator’s knowledge.

Fuel Surfactant and ULSD 15
The root cause of fuel-water separator failure in ULSD-biodiesel blends is increased fuel surfactant. Although given separate titles to address 
the lubricity issue, lubricity enhancers, anti-wear additives and biodiesel can all be grouped into a single molecular family: surfactants. Fuel and 
water are classes that normally do not dissolve into one another; if forced to coexist, they are most stable as separate layers, with the fuel layer 
on top of the water layer. The degree to which these layers repel is measurable as the interfacial surface tension (IFT). If mixed, an emulsion is 
formed, where water briefly exists as suspended drops in the fuel. Surfactants are molecules unique in that they form strong associations with 
both fuel and water. When surfactants are in a fuel, they associate with water, and increase fuel-water compatibility. The increased compatibility 
is reflected in lower IFT between the two fluids. This unique surfactant behavior allows more water to dissolve into the fuel.

Surfactants create sufficiently small water drops (because they do not want to coalesce into larger drops) that will often pass through the media 
without encountering it. Surfactants also stabilize the emulsion from separation so that drops that do impact the media are less likely to fall out 
of the fuel at the barrier media. Also, drops that impact other drops resist coalescing into the larger drops necessary for successful separation. 
Collectively, the result of blending additives and biodiesel into ULSD is a significant reduction of the fuel-water separation process efficiency and 
finally the escape of the water into the injector circuit. 

At the same time, another unforeseen consequence of the mandated fuel change is a lack of correlation of the tests with actual field 
performance. The result, the end user is largely unaware of the alarming failure consistency of fuel dewatering systems in ULSD-biodiesel 
blends. This is the case because the time required for a legislative body to mandate 2% biodiesel inclusion in diesel is fleeting relative to the time 
needed to adapt proven standardized industry test for the new fuel. Regardless of the procedure selected, there are currently key differences 
between fuel surfactants/emulsifications found in the field versus the tests that are still specified to measure and rate water separator 
performance. Until resolved, the result is a disconcerting overestimation of a separators fuel water separation performance and capability as 
measured using standardized tests. 

HYDAC is committed to delivering the solutions to allow OEM’s and users to meet today’s diesel filtration requirements. We offer a series 
of diesel fuel filtration products working in-line and/or in a fuel conditioning circuit with flow rates from 1.5 gpm to 1000 gpm. We offer 
condensation management solutions for the tank and the diagnostic tools such as particle counters and water sensors to measure the results.

Tier 4 Fuel Quality Requirements
Organization Particulate ISO 4406 Water
Bosch 11/8/6 at Injector <200 ppm
CAT 18/16/13 at storage 200 ppm

CUMMINS
18/16/13 at storage 

15/13/10 at vehicle tank 
12/9/6 at injector

<200 ppm

Worldwide Fuel Charter 18/16/13 No free or emulsified, dissolved <200 ppm

Most diesel storage tank owners, maintenance staff and company buyers are not knowledgeable of these guidelines.
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Design Principles of HYDAC Particulate Removal Filters & Elements 
HYDAC offers the highest quality particulate removal filtration with the best combination of dirt holding 
capacity, low element delta P, and the highest beta stability throughout the service life of the element. We offer 
contamination removal efficiencies from 1µm >Beta 1000 to as open as 150 µm metal mesh. Most importantly, 
when filtering diesel fuel we use these filters and elements upstream to protect and extend the life of the 
downstream dedicated coalescing elements. We do this because testing shows that with our patent pending 
materials our coalescing elements will outperform the competition averaging <96% efficiency. HYDAC offers 
an entirely new level of coalescing performance, one that when used correctly has a very low cost over time. 

Design features of the water coalescing filters and 
elements include an inside-out flow to optimize 
coalescing, and a five micron synthetic pre-filter 
pleat pack to protect the downstream components. 
In addition a depth tube coalesces water which 
either drains to the bottom or creates large droplets. 
Downstream, a 25 micron treated hydrophobic barrier 
sleeve traps droplets <25 µm. Essentially this is three 
elements in one pre-filter, unlike our competitors, who 
typically furnish a single filter element for each function. 
We have tested these products per SAE J1488, and with 
fuel down to 12 dynes/cm IFT to replicate performance 
with poor fuel quality. 

Contaminated fuel enters the elements as the fuel 
passes through a 3 or 5 micron synthetic media pleat 

pack. Wet fuel then passes through the coalescing layer. Water collects and drains from the element forming 
large droplets. The fuel then passes through the downstream hydrophobic barrier. Water droplets are repelled 
by the barrier and fall to the bottom of the chamber, which is collected into the filter housing sump. Through 
the union of high surface area the coalescing media or tube provides the perfect balance to collect and trap 
both water and contaminants in a single element. This composite barrier separation media element has been 
developed with greater than 99% water removal capability in all but the highest surfactant ULSD or ULSD-biodiesel blends. This coalescing 
media provides a minimum of 95% water removal efficiencies from biodiesel blends (B5). Water exits the media in the form of drops that settle 
out of the flow. 

The Cost of Dirty Fuel
All new off-road diesel engines now must meet Tier IV requirements. Manufacturers of engines and injector systems have gone to high pressure, 
common rail, injection systems. The pressures can exceed 30,000 psi and might go even higher in the future. Particulates left in the fuel under 
the high pressure, combined with very small injector nozzle clearances as small as 2µm, can cause premature failure of nozzles or system 
components. 

Failures of the injection system caused by particulates and water can result in repair costs of up to $1500 per injector. The associated costs 
for a failure due to parts damage, repair and down time, and loss of production could be significantly higher. A comprehensive filter strategy is 
required to assure proper fuel quality for trouble free engine operation.

Comprehensive Fuel Filtration Strategy by Application

Fuel Transport

Mobile Fleets

Loaders/Shovels

Secondary Storage
Tank 

Main Storage Tank

Air Breather

Coalescing & Particulate
Filtration 

Bulk Fuel Treatment

Fuel Treatment (point of use)

On-Board Fuel Treatment

Diesel Fuel Filtration
Life Cycle Key  

21 3

HF4RL Filter Housing  
(catalog - Filters, Hydraulic & 

Lube, PN 02081318)
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Comprehensive Fuel Filtration Strategy by Products

Fuel Delivery

BDS | 70 GPM

BDC | 25 GPM BDFC | 14 GPM

OR

CS | 
Contamination 
Sensor

Bulk Diesel Storage

AS | Water Sensor

BDE | Air Breathers

Fuel Dispenser

BDF1 | 16 
GPM

HDP | 2.6 GPM FCU | Portable 
Contamination 
w/ Water Sensor

Point of Use

HYDAC has developed many of these core diesel products into turnkey filtration solutions with integrated pump motor functions for almost 
every diesel application from gen sets to fleet fueling tanks to the Ag tank at a farm. All are designed to address the challenges of fuel in its 
environment. 



F6

BULK DIESEL FILTRATION

PN#02075860 / 04.15 / FSP1406-1622

Description
Coalescing filtration can be a highly effective method to remove water 
from diesel fuels. Water is typically introduced into the fuel supply 
by condensation. Water in a vehicle fuel system can reduce lubricity 
causing seizure of close tolerance parts and increased wear. Water 
in fuel storage tanks causes rust and promotes microbial growth. 
Microbial growth in fuel storage systems begins in free water at 
the tank bottom and can quickly migrate through the fuel. In warm 
weather, microbial “blooms” can quickly overwhelm and bypass fuel 
filters causing contamination to reach the fuel injectors. Today’s high 
pressure (20,000+ psi) fuel injector systems have tighter tolerances 
and require complete water removal to minimize wear related failures. 
The ICF Bulk Fuel Coalescing Filter will protect critical equipment and 
components.

Features
•  Patent-pending, three-phase, particulate and fuel/water 

separation media technology
•  A revolutionary element designed for the highest single-pass 

water and particulate removal efficiencies in today’s ultra-low 
sulfur diesel (ULSD) fluids

•  Protects expensive Tier III and Tier IV engine components against 
failures caused by particulate and water transferred from bulk fuel 
tanks to the vehicle

•  Allows users to achieve or exceed the particulate and water 
removal specifications of the injection system OEMs

•  Previously acceptable industry standard products no longer 
provide the high-efficiency separation needed in today’s ULSD 
fluids

• Housing design allows for field upgrade of any available option
• HYDAC Stat-Free® media is standard for all coalescing elements
•  Pressure bypass indicator setting at 25 psi, with bypass valve 

cracking at 40 psi, allows for early indication before by-pass of 
filter for advanced time for maintenance

•  In application >32°F (0°C) complete automation is achievable with 
fail-safe auto-drain feature using a remote 5 gallon (18L) or 20 
gallon (75L) sump with alarm and auto shutdown

Applications
• Fleet fill or bulk fuel transfer
• Bulk fuel unloading
• Protction for high-flow fuel injection systems
• Bulk tank kidney loop or recirculation
• Point of use fuel dispensing

Technical Specifications
Flow Rating Up to 16 gpm (60 L/min) for ULSD15
Inlet / Outler Pressure 1 1/2” NPTF (standard), SAE 16 (optional)

Max. Operating Pressure 150 psi (10 bar)
Min. Yield Pressure 450 psi (31 bar)
Rated Fatigue Pressure 90 psi (6 bar), per NFPA T2.6.1-2005
Temp. Range -20°F to 165°F (-29°C to 74°C) (standard) 

AWD option = 32˚F (0˚C) min. temp.
Bypass Indication 25 psi (1.7 bar) (lower options available)

Bypass Setting Cracking: 40 psi (3 bar)
Porting Head/Cap: Aluminum (see Coating Option - Model Code)

Element Bowl: Steel - Epoxy paint w/high-phos 
electroless nickel plating (standard)

Weight 15 lbs (6.8 kg)  
(base unit w/o options or element)

Element Change 
Clearance

18” (457.2mm) w/mounting bracket (access 
from top, remove cap)
2.5” (63.5mm) w/o mounting bracket 
(access from below, remove bowl)

Housing Sump 32 oz. (0.946 L)
Optional External water sump and non-immerson 

heater (power 120VAC, 1 x 45W), sight 
glass, bracket, water in fuel sensor w or 
w/o remote mount light & 6 ft. lead

Note: Other electrical options, contact factory, element sold separately

ICF Series
In-line Bulk Fuel Coalescing Filter
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Dimensions

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

Model Code
ICF  –  V  –  P24  –  L  –  B  –  S-I  –  EP-A  –  H  –  AWD5  –     .   

Filter Series 
 ICF = In-line Coalescing Filter

Seals 
 V =  FPM

Port Configuration 
 P24 = 1 1/2” NPTF (standard) 
 S16 = SAE 16 (1” port)

Element Change Indicator 
 L = in cap bar indicator

Mounting Option 
 Omit = None 
 B = Bracket

Sump Level Indicator Option* 
 Omit = None 
 S = Sight glass 
 I = Water in fuel sensor remote w/light indicator & 6 ft. lead for use in factory supplied control panel 
 T = Water in fuel sensor w/o remote light for use in customer supplied control panel

Coating Option* 
 EP = Epoxy painting  and plating (standard) 
 A = Anodized cap & head (optional)

Heating Option 
 Omit = None 
 H = Filter Sump Heater

Automatic Drain Option 
 Omit = None 
 AWD5 = Auto water drain 5 gal. tank w/failsafe (only offered for applications above 32˚F (0˚C) & units ordered w/o heater) 
 AWD20 = Auto water drain 20 gal. tank w/failsafe (only offered for applications above 32˚F (0˚C) & units ordered w/o heater)

Optional Sump for Manual Drain 
 Omit = None 
 S5 = 5 gal. sump tank 
 S20 = 20 gal. sump tank
Note:  Unless automatic drain option is specified, ICF units will come standard with manual drain.  

Coalescing element sold separately. 
*Only Options that allow a combination. 
Filter sump heater option only available when ordered w/out automatic water drain (AWD5 or AWD20) 
AWD fail safe is shown on next page
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Fuel Oils
• ULSD15, low and high sulfur diesels
• Biodiesel blends
• Synthetic diesel and blends
• No. 2 fuel oil & heating oil
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Element Water Coalescing Performance
Element Max Flow Single Pass Efficiency*
C184Z5V

16 gpm > 99.5%*
C184Z3V

C184Z7VE Contact HYDAC for Economy Element Data

Flow Direction: Inside Out

Element Nominal Dimensions: ø 4.0” (102 mm) x 18.5” (470 mm) long

*HYDAC Stat-Free media is standard
Note: Efficiency based on ULSD15 with 27 Dynes/CM surface tension  
and 0.25% (2500 PPM) water injection. Discharge water concentration  
of <100 PPM free and emulsified water.  

Pressure Drop 
∆Phousing ∆Pelement

ICF ∆Phousing for fluids with sp gr= 0.86 ∆Pelement = flow x element  ∆P factor x viscosity factor

  El. ∆P factors @ 37 SUS (3 cSt).

  C184Z3V = 0.2

  C184Z5V = 0.2

  If working in units of bars & L/min, divide above factor by 54.9.

  Viscosity factor: Divide viscosity by 37 SUS (3 cSt).
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ICF Options 
Filter Cap Assembly Reservoir Available Options

Automatic Drain w/Redundant Safety Features Automatic or Manual Remote Sump

Note:  Water in fuel sensor (WIF) supplied with or w/o remote mount indicator 
light to show full filter housing sump 
T Option = WIF sensor only w/out filter housing sump full indication light 
or control panel 
I Option = WIF sensor w/ remote mount filter housing sump full indicator 
light and NEMA 4X control panel supplied

Note:   Remote Tank dimension: 5 Gallon Tank,  
22” W x 9.25” L  x 7.125” H (558.80 W x 234.95 L  x 180.97 H) 
20 Gallon Tank: 15” W x 11” L  x 31” H (381 W x 279.40 L  x 787.40 H) 
Power supply for tank high level LED light: 9 VDC (battery included) 
Supplied w/ 9 VDC terminal for customer wiring provided.

Note:   Filter Sump Heater Control Panel dimension:  
6.5” W x 5.5” H x 6.5” D (165 W x 140 H x 165 D) 
Automatic Water Drain Control Panel dimension:10” W x 8” H x 12” D 
(254 W x 203.20 H x 304.80 D) *For use above 32°F (0°C) only 
Electrical cable length (Control Panel to ICF): 4 ft. (1.22m) 
Hose length for Automatic Water Drain feature (ICF to Tank): 6 ft.(1.83m) 
All control panels “NEMA 4X” rated
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Notes
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Description
Advances in diesel engine fuel injection systems have been 
instrumental in complying with future emission standards. Higher 
pressure fuel produces a finer mist of fuel, which burns cleaner. 
Common rail injection systems run at higher pressures and allow 
more injections per combustion cycle, improving fuel economy, 
enhancing engine performance and reducing noise. Higher pressure 
fuel injector systems have tighter tolerances and require the highest 
efficiency, single-pass removal to minimize wear related failures.

Features
•  New fuel/water separation media technology in a three-phase 

element construction for high efficiency, single-pass removal of 
free-water in ultra-low Sulfur Diesel (ULSD) and Biodesel fuels

•  Prior generation coalescing products no longer provide high-
efficiency separation in ULSD and Biofuels

•  Can be upstream (suction side) or downstream (pressure side) of  
transfer pumps

•  Helps protect expensive, vital engine components against failures 
caused by water contaminated fuel

• Can separate emulsified or finely dispersed water from fuel
•  For use in single-pass fuel dispensing or multi-pass reservoir 

clean-up and continuous maintenance

Applications
• Industrial
• Agricultural
• Power Generation
• Mining
• Bulk Fuel Filtration

Technical Specifications
Flow Rating Up to 70 gpm (265 l/min) for ULSD15
Max. Operating Pressure 100 psi (7 bar); 45 psi (3 bar) with water 

sight gauge
Min. Yield Pressure 400 psi (27.6 bar) without sight glass

(Contact factory for use with sight glass)

Rated Fatigue Pressure Contact Factory
Temperature Range -20°F to 165°F (-29°C to 74°C) (standard)

32°F to 165°F (0°C to 74°C) (with optional 
Automatic Water Drain)

Bypass Setting Cracking: 30 psi (2 bar)
Porting Base: 
Element Case: 
Cap:

Anodized Aluminum
Nickel Coated Steel
Nickel Coated Ductile Iron

Weight 155 lbs (77 kg)
Element Change 
Clearance 33.8” (858 mm)

QCF Series
In-line Bulk Fuel Coalescing Filter
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Dimensions

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

Fuel Oils
• ULSD15 and similar petrolem diesels
• Biodiesel and blends
• Synthetic diesel and blends

Model Code
QCF  –  C  –  5  –  V  –  S24  –  VM  –  _   

Filter Series 
 QCF = In-line Coalescing Filter

Element Series 
 C =  Coalescing Element

Element Media 
 5 = 5 µm Syn./Coalescing

Seals 
 V = FPM

Port Configuration 
 S24 = SAE 24

Clogging Indicator 
 VM = Visual Pop-Up w/ Manual Reset

Options 
 Omit = None 
 AWD5* = Auto water drain 5 gal. tank w/failsafe AWD20* = Auto water drain 20 gal. tank w/failsafe 
 H = Integrated heater to prevent water in sump from freezing S = Sight Gauge
*Note: Optional Automatic Water Drain (for use only above >32˚F)

Element Water Coalescing Performance
Element Pressure Side Coalescing Suction Side Coalescing

C396Z5V
Max Flow Single Pass Efficiency Max Flow Single Pass Efficiency
70 gpm > 99.5% CF > 99.5%

Flow Direction: Inside Out 
Element Nominal Dimensions: ø6.4” (ø163mm) x 39.4” (470mm) long
Note: Based on ULSD15 with 27 Bynes/CM surface tension and 0.25% (2500 PPM) water injection

Push Button
Bleed Valve

Optional Sight Gauge

Dirt Alarm
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Features
•  Routine element change is only needed on Pre-Filter (particulate 

filter) which saves time and maintenance costs
•  Patent-pending, three-phase, particulate and fuel/water 

separation media technology
•  A revolutionary element designed for the highest single-pass 

water and particulate removal efficiencies in today’s Ultra-low 
Sulfur Diesel (ULSD) fluids

•  Protects expensive Tier III and Tier IV engine components against 
failures caused by water transferred from the bulk fuels tanks to 
the vehicle

•  Allows users to achieve or exceed the particulate and water 
removal specifications of the injection system OEMs

•  Previously acceptable industry standard products no longer 
provide the high-efficiency separation needed in today’s ULSD 
fluids

•  Complete automation is achievable with fail-safe auto-drain 
feature using a remote 5 gallons (18L) or 20 gallons (75L) sump 
with alarm and auto shutdown

Applications
• Industrial
• Agricultural
• Power Generation
• Mining

Technical Specifications
Flow Rating Up to 70 gpm (265 l/min) for ULSD15
Max. Operating Pressure 100 psi (7 bar); 45 psi (3 bar) with water 

sight gauge
Min. Yield Pressure 400 psi (27.6 bar) without sight glass

(Contact factory for use with sight glass)

Rated Fatigue Pressure Contact Factory
Temperature Range -20°F to 165°F (-29°C to 74°C) (standard)

32°F to 165°F (0°C to 74°C) (with optional 
Automatic Water Drain)

Bypass Setting Cracking: 30 psi (2 bar)
Porting Base: 
Element Case: 
Cap:

Anodized Aluminum
Plated Steel
Plated Steel

Weight 441 lbs (200 kg)
Element Change 
Clearance 33.8” (858 mm)

BDS Series
Bulk Diesel Skid
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Dimensions

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

Fuel Oils
• ULSD15 and similar petrolem diesels
• Biodiesel and blends
• Synthetic diesel and blends

Model Code
BDS  –  Q1  –  V  –  VM  –     .

Filter Series 
 BDS = Bulk Diesel Skid

Filtration Rating (microns) 
 Q1  = 1 µm particulate filter element 
 Q3 = 3 µm particulate filter element

Seals 
 V = FPM

Clogging Indicator 
 VM = Visual Pop-Up w/ Manual Reset

Options 
 Omit = None 
 AWD5* = Auto water drain 5 gal. tank w/failsafe AWD20* = Auto water drain 20 gal. tank w/failsafe 
 H = Integrated heater to prevent water in sump from freezing S = Sight Gauge
*Note: Optional Automatic Water Drain (for use only above >32˚F)

Element Particulate Performance

Element

Filtration Ratio Per ISO 4572/NFPA T3.10.8.8 
Using automated particle counter (APC)  

calibrated per ISO 4402

Filtration Ratio wrt ISO 16889
Using APC calibrated per ISO 11171

ßx≥ 75 ßx≥ 100 ßx≥ 200 ßx(c) ≥200 ßx(c) ≥1000

3 µm element 1.14.39D03ECO/-V <1.0 <1.0 <2.0 <4.0 4.8

Element Water Coalescing Performance
Element Pressure Side Coalescing Suction Side Coalescing

C396Z5V
Max Flow Single Pass Efficiency Max Flow Single Pass Efficiency
35 gpm > 99.5% CF > 99.5%

Flow Direction: Inside Out 
Element Nominal Dimensions: ø6.4” (ø163mm) x 39.4” (1001mm) long
Note: Based on ULSD15 with 27 Bynes/CM surface tension and 0.25% (2500 PPM) water injection

Optional Sight Gauge
(supplied with filter as a loose item)

Clogging 
Indicator

Inlet Port
1.88” - 12UN - 2B
SAE Straight THD.

Port (SAE-24)

INLET

3.0”
(76)

54
.6

”
(1

38
6)

0.75”
(19)

52
.1

”
(1

32
2)

ø7.75”
(ø197)

ø7.0”
(ø178)

Coalescing Filter
with C396Z5V
Element

Pre Filter
w/39QPMLZ3V

Element

Push Button
Bleed Valve

OUTLET
1.88” - 12UN - 2B
SAE Straight THD.
Port (SAE-24)

9.0” TYP
(229)

8.3” TYP
(212)

Down-Stream
Test Point

Up-Stream
Test Point ø0.56” (ø14)

Mounting Holes
(4) Places

24.0”
(610)

22.0”
(559)

11.0”
(279)

6.
0”

(1
52

)
12

.0
”

(3
05

)

14
.0

”
(3

56
)
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BULK DIESEL FILTRATION

PN#02075860 / 04.15 / FSP1406-1622

Features
•  Routine element change is only needed on Pre-Filter (particulate 

filter) which saves time and maintenance costs
•  Patent-pending, three-phase, particulate and fuel/water 

separation media technology
•  A revolutionary element designed for the highest single-pass 

water and particulate removal efficiencies in today’s Ultra-low 
Sulfur Diesel (ULSD) fluids

•  Protects expensive Tier III and Tier IV engine components against 
failures caused by water transferred from the bulk fuels tanks to 
the vehicle

•  Allows users to achieve or exceed the particulate and water 
removal specifications of the injection system OEMs

•  Previously acceptable industry standard products no longer 
provide the high-efficiency separation needed in today’s ULSD 
fluids

•  Complete automation is achievable with fail-safe auto-drain 
feature using a remote 5 gallons (18L) or 20 gallons (75L) sump 
with alarm and auto shutdown

Applications
• Industrial
• Agricultural
• Power Generation
• Mining
• Bulk Fuel Filtration

Technical Specifications
Flow Rating Up to 140 gpm (530 l/min) for ULSD15
Inlet/Outlet Connection SAE 32
Drain Connection Upper 1/4” NPT Ball Valve
Drain Connection Lower 1/4” NPT Ball Valve
Max. Operating Pressure 100 psi (7 bar); 45 psi (3 bar) with water 

sight gauge
Min. Yield Pressure 400 psi (27.6 bar) without sight gauge

(Contact factory for use with sight gauge)

Rated Fatigue Pressure Contact Factory
Temperature Range -20°F to 165°F (-29°C to 74°C) (standard)

32°F to 165°F (0°C to 74°C) (with optional 
Automatic Water Drain)

Bypass Setting Particulate: 20 psi (1.37 bar) 
Coalescing: 30 psi (2 bar)

Porting Base: 
Element Case: 
Cap:

Anodized Aluminum
Plated Steel
Plated Steel

Weight 596 lbs (270 kg)
Element Change 
Clearance 33.8” (858 mm)

BDS2 Series
Bulk Diesel Multi-Skid
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BULK DIESEL FILTRATION
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Dimensions

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

Fuel Oils
• ULSD15 and similar petrolem diesels
• Biodiesel and blends
• Synthetic diesel and blends

Model Code
BDS  –  2  –  Q1  –  V  –  VM  –     .

Filter Series 
 BDS = Bulk Diesel Skid

Number of Coalescing Filters 
 2  = 140 gpm (530 l/min)

Filtration Rating (microns) 
 Q1  = 1 µm 
 Q3 = 3 µm

Seals 
 V = FPM

Clogging Indicator 
 VM = Visual Pop-Up w/ Manual Reset

Options 
 Omit = None 
 AWD5* = Auto water drain 5 gal. tank w/failsafe AWD20* = Auto water drain 20 gal. tank w/failsafe 
 H = Integrated heater to prevent water in sump from freezing S = Sight Gauge
*Note: Optional Automatic Water Drain (for use only above >32˚F)

Element Particulate Performance

Element

Filtration Ratio Per ISO 4572/NFPA T3.10.8.8 
Using automated particle counter (APC)  

calibrated per ISO 4402

Filtration Ratio wrt ISO 16889
Using APC calibrated per ISO 11171

ßx≥ 75 ßx≥ 100 ßx≥ 200 ßx(c) ≥200 ßx(c) ≥1000

3 µm element 1.14.39D03ECO/-V <1.0 <1.0 <2.0 <4.0 4.8

Element Water Coalescing Performance
Element Pressure Side Coalescing Suction Side Coalescing

C396Z5V
Max Flow Single Pass Efficiency Max Flow Single Pass Efficiency
70 gpm > 99.5% CF > 99.5%

Particulate Element - Flow Direction: Outside In Coalescing Element - Flow Direction: Inside Out 
Element Nominal Dimensions: ø6.0” (ø150mm) x 37.8” (960mm) long Element Nominal Dimensions: ø6.4” (ø163mm) x 39.4” (1001mm) long
Note: Based on ULSD15 with 27 Bynes/CM surface tension and 0.25% (2500 PPM) water injection

Two Outlet Ports
1.88”-12UN-2B SAE Straight THD.
Port SAE-24

Inlet Port 2.5”-12UN-2B 
SAE Straight THD. 
Port SAE-32 Optional Sight Gauge

Primary Water Drain

Up-Stream
Test Point

Up-Stream Test Point

42”
(1067)

39.5”
(1003)

3.0”
(76)

7.75”
(197)

13
”

(3
30

)

58
.6

”
(1

48
8)

51
.6

”
(1

31
1)

7.
0”

(1
78

)

62
.1

”
(1

57
7)

55
.1

”
(1

40
0)

Down-Stream
Test Point

ø0.63”
Mounting Holes

(4) Places

Auxilary
Water Drain

Section A—APush Button
Bleed Valves

Pre-Filter Coalescing FiltersA A

OUTLET

O
U

T

O
U

T

INLET

IN



F16

BULK DIESEL FILTRATION
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Description
The BDF1 and BDF2 provide exceptional single-pass diesel filtration 
and continuous water removal. The BDF1 and BDF2 protect the latest 
in high pressure, common rail diesel injectors. Both filters combine 
HYDAC’s fully synthetic Betamicron® media in a particulate pre-filter, 
with our patent-pending coalescing water removal filter, the ICF, to 
fully protect vital diesel engines from dirt and water. The BDF1 and 
BDF2 were designed expressly for customers who are looking for 
fluid conditioning solutions to protect their investment in Tier III and 
new Tier IV diesel engines. Long term savings and piece of mind 
come from implementing the latest fuel cleanliness standards and 
practices.

The BDF1, 16 gpm (61 l/min) and BDF2, 32 gpm (121 l/min), are ideal 
for fuel dispensing operations. The filters can be installed on the inlet 
or outlet of a diesel fueling dispenser or in-line, between the storage 
tank and the dispenser. The BDF1 is also perfect for generator sets 
in a single-pass or kidney loop installation. When emergency power 
is required, you cannot let fuel quality get in the way of reliable diesel 
generator operation.

Features
•   Routine element change is only needed on the particulate filter 

which saves time and money 
•  Particulate filtration at 1 or 3 microns utilizing Betamicron® media 

element for contamination control 
•  Optional electrical Clogging Indicator with integrated, amber 

colored, particulate element change indicator light
•  Patent-pending, three-phase, particulate and fuel/water 

separation media technology
•  A revolutionary element designed for the highest single-pass 

water and particulate removal efficiencies in today’s Ultra-low 
Sulfur Diesel (ULSD) fluids

•  Protects expensive Tier III and Tier IV engine components against 
failures caused by water transferred from the bulk fuels tanks to 
the vehicle

•  Allows users to achieve or exceed the particulate and water 
removal specifications of the injection system OEMs 

•  Previously acceptable industry standard products no longer 
provide the high-efficiency separation needed in today’s ULSD 
fluids

• Housing design allows for field upgrade of any available option
• Anti-static media is standard for all coalescing elements
•  Complete automation is achievable with fail-safe auto-drain 

feature using a remote 5 gal. (18L) or 20 gal. (75L) sump with 
alarm and auto shutdown

Applications
• Bulk Fuel Filtration
• Private Fleet Fuel Storage
• Emergency Generators
• Construction
• Oil and Gas
• Industrial
• Mobile Vehicles
• Marine
• Mining
• Agriculture

Technical Specifications
Inlet / Outlet Up to 70 gpm (265 l/min) for ULSD15
Connection Size 1” NPT female thread

Flow Rating BDF1: up to 16 gpm (61 L/min) 
BDF2: up to 32 gpm (122 L/min)

Max. Operating Pressure 100 psi (7 bar)

Temperature Range

-20°F to 165°F (-29°C to 74°C) (with 
optional Water Sump Heater) 
32°F to 165°F (0°C to 74°C) (with optional 
Automatic Water Drain)

Bypass Setting Particulate Filter 
30 psi (2 bar)

Coalescing Filter 
15 psi (1 bar)

Materials of Construction

Porting Head/Cap: 
Cast Aluminum 
Element Case: 
Steel

Porting Head/Cap: 
Anodized Aluminum 
Element Case: 
Nickel Coated Steel

Weight 45 lbs. (20.4 kg)
Element Change 
Clearance 20” (508 mm)

Optional Water Sump 
Heater 120V, 45W

Optional Electrical 
Indicator 120V

BDF1 & BDF2 Series
Bulk Diesel Filter
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BULK DIESEL FILTRATION
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Pressure Drop 
BDF1 BDF2

Element Particulate Performance

Element

Filtration Ratio Per ISO 4572/NFPA T3.10.8.8 
Using automated particle counter (APC)  

calibrated per ISO 4402

Filtration Ratio wrt ISO 16889
Using APC calibrated per ISO 11171

ßx≥ 75 ßx≥ 100 ßx≥ 200 ßx(c) ≥200 ßx(c) ≥1000
BN01 <1.0 <1.0 <1.0 <4.0 4.2
BN03 <1.0 <1.0 <2.0 <4.0 4.8

Element Water Coalescing Performance
Element Pressure Side Coalescing Suction Side Coalescing

C184Z3V 
C184Z5V

Max Flow Single Pass Efficiency Max Flow Single Pass Efficiency
16 gpm > 99.5% CF > 99.5%

Flow Direction: Inside Out 
Element Nominal Dimensions: ø6.4” (ø163mm) x 39.4” (1001mm) long
Note: Based on ULSD15 with 27 Bynes/CM surface tension and 0.25% (2500 PPM) water injection

Model Code
BDF  –  1  –   V  –  S16  –  L  –  VM  –  S-I  –  EP-A  –  H  –  AWD5  –     .   

Filter Series 
 BDF = Bulk Diesel Filter

Flow Rate 
 1 = 16 gpm 
 2 = 32 gpm

Seals 
 V =  FPM

Port Configuration 
 S16 = SAE 16 (1” port)

Element Change Indicator 
 L = in cap bar indicator

Clogging Indicator 
 VM = Visual Pop-Up w/ Manual Reset 
 E = MS5 Electrical indicator with amber light in NEMA4X box

Sump Level Indicator Option* 
 Omit = None 
 S = Sight glass 
 I = Water in fuel probe w/light indicator

Coating Option* 
 Omit = None 
 EP = Epoxy painting (standard) 
 A = Anodized cap & head (optional)

Heating Option 
 Omit = None 
 H = Heater

Automatic Drain Option 
 Omit = None 
 AWD5 = Auto Water Drain 5 gal. tank w/failsafe 
 AWD20 = Auto Water Drain 20 gal. tank w/failsafe

Optional Sump for Manual Drain 
 Omit = None 
 S5 = 5 gal. sump tank 
 S20 = 20 gal. sump tank
Note:  Unless automatic drain option is specified, ICF units will come standard with manual drain.  

Coalescing element sold separately. 
*Only Options that allow a combination.

Fuel Oils
• ULSD15 and similar petrolem diesels
• Biodiesel and blends
• Synthetic diesel and blends
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BULK DIESEL FILTRATION
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Dimensions 
BDF1

BDF2

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

16.5”
(419)

INLET OUTLET

4.0”
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ø0.53” (13.5) 
Mounting Holes
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”
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Notes
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Description
The BDFC provides exceptional single-pass diesel filtration and 
continuous water removal. Both filters combine HYDAC’s fully 
synthetic Betamicron® media in a particulate pre-filter, with our 
patent-pending coalescing water removal filter, the ICF, to fully 
protect vital diesel engines from dirt and water. The BDFC is ideal  
for kidney loop or fuel maintenance operations.

Features
•  Routine element change only needed on KL3 particulate filter, 

saving time and money 
•  Fully synthetic, patent-pending coalescing (fuel/water separation) 

media requires minimal change outs
• At just 22” wide, cart will fit through standard doorways
•  Pump motor is 115VAC with resettable overload and 7’ power 

cord
•  Helps protect expensive, vital engine components against failures 

caused by water contaminated fuel
•  Great for kidney loop clean-up of contaminated reservoirs and 

single pass transfer
•  Coalescing filter delivers 99.5% single pass, free and emulsified  

water removal efficiency to achieve outlet water concentrations 
below 100 ppm

BDFC Series
Bulk Diesel Filter Cart

Applications
• Industrial
• Agricultural
• Construction
• Offshore
• Mining

Technical Specifications
Flow Rating Up to 14 gpm (53 l/min) for ULSD15 and 

biodiesel blends
Fluid Temp. Range -20°F to 165°F (-29°C to 74°C)
Ambient Environment 
Temp. Range -20°F to 104°F (-29°C to 40°C)

Bypass Setting Particulate Filter 
30 psi (2 bar)

Coalescing Filter 
15 psi (1 bar)

Materials of 
Construction

Porting Head/Cap:  
Cast Aluminum
Element Case: Steel

Porting Head/Cap: 
Anodized Aluminum
Element Case: Nickel 
Coated Steel

Weight 117 lbs. (53.1 kg)
Element Change 
Clearance 20” (508 mm)
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Dimensions

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

Fuel Oils
• ULSD15 and similar petrolem diesels
• Biodiesel and blends
• Synthetic diesel and blends
• No.2 fuel oil and heating oil

Model Code
BDFC  –  BN01  –  V  –  VM  –  S.

Filter Series 
 BDFC = Bulk Diesel Filter Cart

Particulate Filtration Rating (microns) 
 BN01  = 1 µm particulate filter element 
 BN03 = 3 µm particulate filter element

Seals 
 V = FPM

Clogging Indicator 
 VM = Visual Pop-Up w/ Manual Reset

Options 
 Omit = None 
 S = Sight Gauge 
 M = Magnetic Suction Strainer

22.5”
(572)

38
.8

”
(9

85
)

40
.3

”
(1

02
4)

ø10”
(ø254)

21.7”
(551)

Element Particulate Performance

Element

Filtration Ratio Per ISO 4572/NFPA T3.10.8.8 
Using automated particle counter (APC)  

calibrated per ISO 4402

Filtration Ratio wrt ISO 16889
Using APC calibrated per ISO 11171

ßx≥ 75 ßx≥ 100 ßx≥ 200 ßx(c) ≥200 ßx(c) ≥1000
BN01 <1.0 <1.0 <1.0 <4.0 4.2
BN03 <1.0 <1.0 <2.0 <4.0 4.8

Element Water Coalescing Performance
Element Pressure Side Coalescing Suction Side Coalescing

C184Z5V
Max Flow Single Pass Efficiency Max Flow Single Pass Efficiency
16 gpm > 99.5% CF > 99.5%

Flow Direction: Inside Out 
Element Nominal Dimensions: ø6.4” (ø163mm) x 39.4” (1001mm) long
Note: Based on ULSD15 with 27 Bynes/CM surface tension and 0.25% (2500 PPM) water injection
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Features
•  New fuel/water separation media technology in a three-phase 

element construction for high efficiency, single-pass removal of 
free-water in Ultra-low Sulfur Diesel (ULSD) and Biodesel fuels

•  Prior generation coalescing products no longer provide high 
efficiency separation in ULSD and Biofuels

•  Bag element pre-filter down to 5 micron, for gross removal of 
microbial bloom contamination and rust

•  Pump motor is 120VAC with resettable overload and 7’ power cord
•  Helps protect expensive, vital engine components against failures 

caused by water contaminated fuel
•  Great for kidney loop clean-up of contaminated reservoirs and 

single pass transfer
• Manual water drains and up and downstream test points
•  Optional automatic water drain and/or heater; 120VAC, 60Hz 

power supply required

Applications
• Industrial
• Agricultural
• Power Generation
• Mining

Technical Specifications
Flow Rating Up to 70 gpm (266 l/min) for ULSD15 and 

biodiesel blends

Fluid Temp. 
Range

-20°F to 165°F (-29°C to 74°C) (standard)
32ºF to 165ºF (0ºC to 74ºC) (with optional Automatic 
Water Drain)

Ambient 
Environment 
Temp. Range

-20°F to 104°F (-29°C to 40°C)
32ºF to 165ºF (0ºC to 74ºC) (with optional Automatic 
Water Drain)

Bypass Setting Particulate Filter 
20 psi (1.37 bar)

Coalescing Filter 
30 psi (2 bar)

Materials of 
Construction

Porting Base: Anodized Aluminum
Element Case: Plated Steel 
Cap: Plated Steel

Weight 785 lbs. (356 kg)

Element Change 
Clearance 33.8” (858 mm)

BDC Series
Bulk Diesel Cart
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Dimensions

Dimensions are for general information only, all critical dimensions should be verified by requesting a certified print.

39.8”
(1010)

Water Drain 
Valves

20 Mesh
suction strainer

OF5
High -Efficiency

Paticulate

(Hose omitted
for clarity)

QCF
Coalescing
Filter Bag

Filter

Discharge
shut-off valve

1.5 HP, 120Vac motor
with resettable overlad
protection, on/off switch
and 7ft. cord

63
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”
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Fuel Oils
• ULSD15 and similar petrolem diesels
• Biodiesel and blends
• Synthetic diesel and blends

Model Code
BDC  –  Q1  –  V  –  A  –  VM  –     .

Filter Series 
 BDC = Bulk Diesel Cart

Filtration Rating (microns) 
 Q1  = 1 µm particulate filter element 
 Q3 = 3 µm particulate filter element

Seals 
 V = FPM

Bag Element Rating (microns) 
 A  = 5 µm 
 B = 25 µm 
 C = 50 µm 
 D = 100 µm

Clogging Indicator 
 VM = Visual Pop-Up w/ Manual Reset

Options 
 Omit = None 70A = 70 gpm, 220VAC Single Phase (60 Hz) 
 AWD = Automatic Water Drain with 5 gal tank w/failsafe 70B = 70 gpm, 230VAC Three Phase (60 Hz) 
 H = Integrated heater to prevent water in sump from freezing 70C = 70 gpm, 460VAC Three Phase (60 Hz)
*Note: Optional Automatic Water Drain (for use only above >32˚F)

Element Particulate Performance

Element

Filtration Ratio Per ISO 4572/NFPA T3.10.8.8 
Using automated particle counter (APC)  

calibrated per ISO 4402

Filtration Ratio wrt ISO 16889
Using APC calibrated per ISO 11171

ßx≥ 75 ßx≥ 100 ßx≥ 200 ßx(c) ≥200 ßx(c) ≥1000
3 µm element 1.14.39D03ECO/-V <1.0 <1.0 <2.0 <4.0 4.8

Element Water Coalescing Performance
Element Pressure Side Coalescing Suction Side Coalescing

C396Z5V
Max Flow Single Pass Efficiency Max Flow Single Pass Efficiency
70 gpm > 99.5% CF > 99.5%

Particulate Element - Flow Direction: Outside In Coalescing Element - Flow Direction: Inside Out 
Element Nominal Dimensions: ø6.0” (ø150mm) x 37.8” (960mm) long Element Nominal Dimensions: ø6.4” (ø163mm) x 39.4” (1001mm) long
Note: Based on ULSD15 with 27 Bynes/CM surface tension and 0.25% (2500 PPM) water injection
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Notes


