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B HYDAC Filtration
Technology...

...the name you can trust
for Filtration.

HYDAC filtration technology is the
culmination of rigorous laboratory
testing as well as practical field-
testing. It offers a complete range of
filters for liquid and gaseous media.

The HYDAC Filter Division
manufactures products tailored to
market requirements and to the
highest quality standards, backed
by modern machinery and a large
production capacity.

HYDAC Filtration Technology is based
on intensive basic research, technical
problem solving, specific customer
requirements, and international
standardization.

n
S
<
(=3
2
N
(=3
(=3
<
o
~
w

I Development, Design, Production,
Quality, Service and Distribution...

... are equally important to HYDAC.
The concentration of all these
functions in our independent filter
division guarantees continuity

in processing, optimum price/
performance ratio, and a consistent
quality standard.

Development at HYDAC means
designing application-orientated
filtration systems based on test
results from our research and test
laboratories as well as on-site
measurements and analysis, taking
into account the requirements of the
user and the manufacturer.

A skilled development team, using
computer-aided analysis, measuring
and testing equipment and test rigs,
ensures rapid implementation of test
results.

Production at HYDAC means large
production capacity coupled with
modern machinery and, in conjunction
with rational manufacturing
processes, ensures an optimum price/
performance ratio.

Quality has absolute priority

at HYDAC. It is guaranteed by
continuous production control and
systematic laboratory tests. Service
and distribution — worldwide — through
our international network of sales
offices and production centres.

Many years of experience coupled
with fast CAD design,

supported by intensive research and
testing,

result in a market-orientated product
range.

Quality and safety guaranteed by
consistent clean room production.

Every piece a quality product:
NC controlled processing,

semi and fully automatic
manufacturing plant,

strict controls, careful packaging,
rapid despatch.




HYDAC Filters:
Efficiency with Performance.

HYDAC Filters...

...Their quality guarantees reliable
performance and increases the service
life of components, systems and
machinery.

Due to their design and application-
orientated characteristics, HYDAC
filters provide superior performance,
such as:

B high beta value stability across a
wide differential pressure range

B high pressure stability

high contamination retention
capacity

long service life

low pressure drops

wide selection of filtration ratings
extensive model range

optimum filter materials for specific
applications

B wide range of applications

and therefore increase the protection of

components and reduce the downtime
of machinery and systems.
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B HYDAC Servicenter

The HYDAC Servicenter, together
with its service partners, offers you a
complete package of services.

After in-depth consultation, you can
create a service package tailored to
your needs.

Whether it be support of existing in-
house maintenance or sub-contracting
the complete package, we will always
find the best solution for you.

;
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...more about Filtration? B Filter-IT! — The Electronic Filter Catalogue.
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Filters for Process Engineering Here you will find the whole HYDAC Filtration Technology product
Working pressure: up to 600 bar range incorporated in one location:
Working temperature: up to 400 °C from technical data to product benefits, from brochures to spare
Filter elements: from 1um absolute part lists and parts explosion drawings for every filter size and type

of connection.

In addition, using the "Look-at-IT" function, it is possible to
download the 3-D models and 2-D drawings for all filters in any

format.
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The sizing program "Size-IT" further provides computer-aided filter
Units for in-house servicing sizing, specific to your particular system and application profile

Oil sampling and otherf_laboratory units%, _ The electronic filter catalogue (Filter-IT) can be found on our
portable and stationary filter pump transfer units, website www.hydac.com.

combined oil transportation and filtration units,
dewatering units.
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B Mobile Filters

Return Line (/Suction Boost) Filters - Tank Mounted
RFM — Return Line Filter with 2-hole Mounting
RFM — Return Line Filter with 4-hole Mounting

RMER — Return Line Filter - Tank Mounted
Flow from Inside to Outside

RMTR — Return Line Filter - Tank Mounted
Flow from Inside to Outside

RPER — Return Line Filter - Tank Mounted
Flow from Inside to Outside

RKM — Return Line & Suction Boost Filter for
Combined Hydraulic Circuits

RKMR — Return Line & Suction Boost Filter
Flow from Inside to Outside

Inline Filters
MF/MFD — with Spin-On Cartridge
LPF../-TH — Inline Filter with Integrated Thermal Bypass Valve

LPF...GGA - Inline Filter - Flange-Mounted
with Integrated Cooler Bypass Valve
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LFM — Inline Filter with Differential Pressure Relief Valve
ILFR — In-Tank Mounted

MFM — Inline Filter

MFM../-OIU — Inline Filter with Inlet and Outlet on One Side
MFM...L — Inline Filter with Ports in L-Configuration

ILF — Inline Filter

DFM — Inline Filter with Differential Pressure Relief Valve
HFM — Inline Filter

Suction Filters
SF — Suction Filter, Tank Mounted
SFM — Suction Filters
SFF — Suction Filter with Anti-Drain Valve

SFAR — Suction Filter with Anti-Drain Valve and
Flow from Inside to Outside

S — Suction Filter Elements
S... — Suction Filter Element for Mounting on Outside of Tank

RKM — Return Line & Suction Boost Filter. The New Generation.
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I Industrial Filters

Return Line Filters — Tank Mounted
RFN — Return Line Filter - Tank Mounted - to DIN 24550
RF — Return Line Filters - Tank Mounted

Change-Over Return Line Filters — Tank Mounted
RFND — Change-Over Return Line Filter, Tank Mounted, to DIN 24550
RFD — Change-Over Return Line Filter, Tank Mounted

Inline Filters
RFL — Inline Filter - Welded Version
NF — Inline Filter
LPFR — Inline Filter with Flow from Inside to Outside
FLN — Inline Filter to DIN 24550
RFLR — Inline Filter with Flow from Inside to Outside
RFL — Inline Filter - Cast Version
AFLS — Inline Filter to API 614
LPF — Inline Filter
LF — Inline Filter
LFF — Inline Filter for Reversible Oil Flow
LFN — Inline Filter to DIN 24550
LFNF — Inline Filter for Reversible Oil Flow to DIN 24550
LFR — Inline Filter with Flow from Inside to Outside
MDFR - Inline Filter with Flow from Inside to Outside
MDF - Inline Filter
HDF — Inline Filter
HDFF — Inline Filter for Reversible Oil Flow
DFN — Inline Filter to DIN 24550
DFENF — Inline Filter for Reversible Oil Flow to DIN 24550
DF — Inline Filter
DFF — Inline Filter for Reversible Oil Flow
DFFX — Inline Filter for Reversible Oil Flow — Ap-optimized

Change-Over Inline Filters
RFLD — Change-Over Inline Filter - Welded Version
NFD — Change-Over Inline Filter
AFLD — Change-Over Inline Filter to APl 614
FLND — Change-Over Inline Filter to DIN 24550
RFLD — Change-Over Inline Filter - Cast Version
FMND — Change-Over Inline Filter to DIN 24550
DFDK — Change-Over Inline Filter
DFDKN — Change-Over Inline Filter

Manifold Mounted Filters
DF...K P — Inline Filter - Flange-Mounted

DF...MHA/DF...MHE — Pressure Filter - Flange-Mounted
up to 100 million cycles

DF...M A — Pressure Filter — Flange-Mounted
DF...M P — Pressure Filter — Flange-Mounted
DFZ — Pressure Filter for Sandwich Stacking
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DFP — Pressure Filter for Manifold Mounting
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J Industrial Filters (continued)

Filters to US Automotive Standard
HF4R — Return Line Filter
HF2P — Inline Filter (also Manifold Mounted Filter)
HF4P — Inline Filter (also Manifold Mounted Filter)
HF3P — Inline Filter

Filters for Oil and Gas Applications
SSRF — Return Line Filter
SSRFD — Change-Over Return Line Filter
EMLF — Return Line Inline Filter
MPSSF - Inline Filter (also Manifold Mounted Filter)
HPSSF - Inline Filter
SSDF — Pressure Filter
SSDFF — Pressure Filter for Reversible Oil Flow
ACSSF — Inline Filter

B Fuel Filters

Diesel Filters
HDP — Image Brochure
HDP — Diesel PreCare

HDM - Fine Filtration for Engine-Side Applications
(Customer Specification)

Change-Over Diesel Filters
HDPD - Diesel PreCare

I Maintenance Instructions
for Hydraulic Filters
for Fuel Filters

Service Addresses

Addresses
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HDM - Fine Filtration for Engine-Side Applications (Standard Series)
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In the following pages you will find the
basic principles of filtration illustrated
and explained using simple examples.

For filtration and hydraulics
specialists requiring more detailed
information, we recommend
downloading our complete filter
handbook (www.hydac.com).

If you have any questions about the
contents of this brochure or if you have
a specific problem to solve, we will be
happy to help you in person. Please
contact your nearest HYDAC
representative or contact our
headquarters.

Filter Handbook

Awareness of fluids

As a manufacturer or operator of machines or systems in today's fast-moving and
globalized market in Central Europe, every possible means must be taken to
continually improve competitiveness.

Primarily, this implies reduction in costs, not only of the purchase cost but of all costs
generated during the whole lifetime of the system (Life Cycle Cost Reduction).

Objective: Life Cycle Cost Optimization

|
|
|
%

&

Costs
One-off procurement costs

Development phase Operating phase Depreciation phase

The condition of the operating fluid plays a key role in this objective since
approximately 70 % of all breakdowns of hydraulic and lubrication systems can
be attributed to the condition of the oil - with proven detrimental effects on the
efficiency and profitability of systems and equipment.

Others: 30 %

Fluid related 70 %

Causes of breakdowns in hydraulic and
lubrication systems

;
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Once the direct connection between
fluid condition and the profitability of
hydraulic and lubrication systems is
recognized, the action required
becomes obvious: cooling, continuous
online monitoring and a well-
engineered filtration concept, which
guarantee the efficiency and
operational reliability of the entire
system.

Although this filtration handbook - as
the name suggests - deals primarily
with the "filter" component, HYDAC
experts will also provide you with
modern solutions which are specific to
your system in the areas of cooling
and condition monitoring.

Only by taking an integrated approach
is it possible to improve the condition
of the fluid used and to reduce the Life
Cycle Costs.

As HYDAC's hydraulic experts, we
want to focus attention on fluid
awareness and we would like to share
our experience with you. The following
pages relate to filtration, but we can
also help you in relation to cooling and
condition monitoring if required.




Why is filtration so important?

Selecting the optimum filtration
solution contributes significantly to
preventing damage caused by
contamination, to increasing the
availability of the system and therefore
to increasing productivity considerably.

The new filter element technology
Betamicron®4 has been specially
developed for the reduction of the Life
Cycle Cost. The previousglass fibre
elements from HYDAC (Betamicron®3
generation) provided complete
security: a high level of fluid
cleanliness and long-term stability
foryour hydraulic or lubrication system.

The new generation goes one better:
with further improvements to the
performance data the elements
withBetamicron®4 technology
ensurethe highest fluid cleanliness.
Byoptimizing the filter media
structureboth the separation
performance and the contamination
retention capacity have increased to a
large extent. Thismeans that sensitive
components are protected over the
long term and thefilter element has a
significantly longer service life.

Furthermore, even fluids with
extremely low conductivity can be
filtered without electrostatic discharge
taking place within the filter element,
due to a special feature of the filter
mesh pack. This is another benefit
therefore in the area of operating
reliability and gives HYDAC the cutting
edge in the area of element innovation.

The table on the right summarizes the
positive effect of the new element
technology, Betamicron®4, on thelLife
Cycle Cost of your machine or system.
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More detailed information such as
technical specifications and customer
benefits can be found in the brochure
"Filter Elements Betamicron®4. For
Reduced Life Cycle Cost".

What kinds of damage does
contamination cause?

Contamination has a detrimental effect
on the function of hydraulic and
lubricating fluids, e.g. the transfer of
heat and energy, even to the point of
system failure.

Subsequent damage analyses have
shown that approx. 75 % of system
failures are attributed to damage to the
components used - caused by
contamination in the operating fluid.

GY(LYs | 11
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B Causes of contamination
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External contamination

Repairs

‘ -
Wear (pumps)

Origin / formation of
contamination:

Built-in contamination from integrated
components (e.g. valves, fluids,
cylinders, pumps, tanks, hydraulic
motors, hoses, pipes)

Contamination produced during
assembly of the system, by opening
the system, during system operation

and during fluid-related system failure.

Contamination entering from outside
the system, through:

- tank breathing
- cylinders, seals

Contamination entering the system
during maintenance procedures

- system assembly/disassembly
- opening the system
- filling with oil

I What are the causes of contamination and which mechanisms can lead to a
rise in the costs outlined above?

The following illustration indicates possible contamination sources:

Wear (cylinders)

Initial contamination of the
valve

External contamination
when system opened

I.nitiaI contamination
(of the oil)

If these, usually high-value
components are damaged by solid
contamination in the hydraulic and
lubricating media, system faults,
including unplanned shutdowns can
occur.

The severity of the component damage
depends on the material of the
contamination, the operating pressure,
the nature (round or sharp-edged) and
size and quantity of particles.

As a rule of thumb: the harder the
particles, the more extensive the
component damage and the higher the
operating pressure, the more forcefully
the particles become lodged in the
lubrication clearance.

It often goes unrecognized that the
majority of these solid particles is
smaller than 30 ym and therefore they
are not visible to the naked eye.

This means an apparently clean fluid
can, in fact, be badly contaminated.




Particularly critical are particles which y
are the same size as the clearance : Size comparison
between moving parts.

This is compounded by the fact that
hydraulic users are constantly
demanding smaller and lighter, high-
performance components, which
reduces the clearance even further.

In the following diagrams you will find
the typical clearances.

B On hydraulic pumps:

Gear pump Vane pump Piston pump

Dynamic clearance Dynamic clearance Dynamic clearance
Tooth to side panel: 0.5-5 ym Vane rim: 5-13 pm Piston to bore: 5-40 ym
Tooth point to housing: 0.5-5 um Vane duct: 0.5-1 um Valve plate to cylinder: 0.5-5 um

B On valves:

Servo valve 1-4pum
Proportional valve 1-6um
Directional control valve 2 -8 uym

The operational or dynamic lubricating
film is not the same as the Blainlbeating Ball bearing
machineclearance and is dependent
on the force, speed and viscosity of
thelubrication oil.

Therefore the lubricating film separates

the moving surfaces in order to
prevent metal-to-metal contact.

Components Clearance (um)
Plain bearing 0.5-100
Ball bearing 0.1-3

Hydrostatic 1-25
ball bearing

= E7.011.2/04.15
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B What types of wear are there?

B 1. Abrasion

caused by particles between
reciprocating surfaces.

B 2. Erosion
caused by particles and high fluid
velocity.

B 3. Adhesion
caused by metal-to-metal friction
(loss of fluid).

B 4. Surface fatigue
surfaces damaged by particles are
subjected to repeated stress.

B 5. Corrosion
caused by water or chemicals (not
examined below).

Effects of wear in the case of a
hydraulic cylinder:

Rod seal wear
= External oil leak

I Guide bush wear
= | oss of rod alignment

I Piston seal wear
= Loss of cylinder speed
= | oss of holding ability

I Piston bearing wear
= | oss of rod alignment

B 1. Abrasion

Abrasion caused by foreign bodies

Guide bush

load
: /_\\I — i dynamic
f'r( _ lubrication film (um)
= ? — s -i' = o -j“ >

Effects of abrasion:

- Changes to tolerances
- Leakage

- Reduced efficiency

- Particles produced in the system
create more wear!

Piston seal and bearing

|
Eho —"-

20

[

Piston rod seal

Piston rod wiper

Damaged piston rod




Effects of erosion:

The high velocity of the fluid
forcesexisting particles against the
cornersand edges of the system.
Other coarse and fine particles
therefore become detached from
the surface and there is a gradual

attackon the surfaces in the system.

Effects of adhesion:

Low speed, excessive load and/
or a reduction in fluid viscosity can
reducethe oil film thickness.

This can result in metal-to-
metalcontact, and also possible
shearing.

B 2. Erosion

Erosion damage on the cog wheel
B 3. Adhesion

load

Adhesion on ball bearing

load

= E7.011.2/04.15
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hollowed out causing material to break
off, therefore creating new particles.
This action causes an increase in
wear.

The smallest cracks in the surface are W 4. Surface fatigue

Particle caught Dented surface

load load

Cracks form as a result Surface cracks,
of repeated cycles further particles break off

Surface fatigue on ball bearing




How clean should the fluid be?

Classification of the solid particle
contamination

Solid particle contaminationin
lubrication and hydraulic fluid
isclassified according to

ISO 4406/1999.

To determine the cleanliness level the
solid particles present in 100 ml fluid
are counted, sorted according to size &
quantity and classified into particle
ranges.

Depending on the method of particle
counting, there are 2 or 3 ranges:

The ISO Code can be "translated" into
a maximum particle quantity for each
particle size range with the aid of the
adjacent table.

This code is specified for each size
range.

The oil cleanliness level determined by
electronic particle counters is
expressed as a combination of three
numbers, e.g. 21/18/15; the particle
quantity determined by microscopic
counting is expressed as a
combination of two numbers, e.g.
-/18/15.

B Typical cleanliness level:

Particle counting Particle sizes ,de no,
method
é:&?l?;?tlc particle >4 pmg, >6umg, > 14 pm,
Micro_scopic . > 5 um > 15 ym
counting
ISO Code Particle quantity/100ml Determined using...
(to 1ISO 4406) from to ...electronic particle counter
5 16 32 21 /| 18 I 15
6 32 64 >4pum; >6pm, 14 pum,
7 64 130
3 130 250 ...microscopic counting
9 250 so0o -~ [ 18 1 15
10 500 1000 >Sume 15 um
11 1000 2000
12 2000 4000
13 4000 8000
14 8000 16000
15 16000 32000
16 32000 64000
17 64000 130000
18 130000 260000
19 260000 500000
20 500000 1000000
21 1000000 2000000 —
22 2000000 4000000
23 4000000 8000000
24 8000000 16000000
25 16000000 32000000
26 32000000 64000000
27 64000000| 130000000
28 130000000 | 250000000
3 r.‘ti.! 5 il Al ¥ 4os B ED o aeams
i -H”ﬂdmmqlﬂﬁﬁllmudqu[,l -'H||||' ’4. : ‘.‘ [l IlI||I|||nl--||.|.||-iJr||-|.|:|||r-1.||||||n:.H.||||uEI_||II||I| il
"-~ AR e s "X PET
iso 221’2’!/18 »i TEENLE S softonens [T
New 0|I dellvered |n drums New oil, delivered in road tanker
) |
UL "I|"" 1IIIIT""l?J1II||||Iiﬁlillllhllll"':'1IIII|III sty il L|||||..:!l||||||iiu|||L11I|||En||||'||I|||I|'||||-u||!|‘|||. :?m
ful® I
. . 0 o
. 3
N
1ISO 17/16/13 1ISO 15/14/11 g
New oil, delivered in mini-container Required for modern hydraulic systems E
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I Cleanliness requirements for

lubricating and hydraulic components

The cleanliness level required in
lubricating and hydraulic systems is
determined by the most sensitive
component.

Numerous manufacturers of
components for lubrication, industrial
and mobile hydraulics specify the
optimum cleanliness requirements for
their components. If more heavily
contaminated, the fluid can lead to a
significant reduction in service life of
those components. Therefore, we
recommend contacting the particular
manufacturer for written
recommendations concerning
thecleanliness of the fluid.

In the case of warranty claims, this
information is important in order to
reject claims for damages. If the
component manufacturers do not have
specific data concerning the required
cleanliness level, the following table
can be used:

The cleanliness levels shown in the
table are based on an operating
pressure from 100 to 160 bar, a normal
level of ambient contamination and
normal system availability.

Therefore, the following criteria must
be taken into account when
determining the required cleanliness
class of the fluid:

Type of system/Area of application/
Components

Recommended cleanliness
class

Systems with servo hydraulics sensitive to fine 15/13/10
contamination

Industrial hydraulics 17/15/12
® Proportional technology

® High pressure systems

Industrial and mobile hydraulics

® Solenoid control valve technology 18/15/12
® Medium pressure and low pressure systems 19/16/14
Industrial and mobile hydraulics with 20/18/15
low requirement for wear protection

Forced-feed circulatory lubrication on transmissions | 18/16/13
New oil 21/19/16
Pumps/motors

® Axial piston pump 18/16/13
® Radial piston pump 19/17/13
® Gear pump 20/18/15
@ Vane pump 19/17/14
Valves

® Directional valves 20/18/15
® Pressure valves 19/17/14
® Flow control valves 19/17/14
® Check valves 20/18/15
® Proportional valves 18/16/13
® Servo valves 17/15/12
Cylinders 20/18/15

Correction factor for the
recommended cleanliness

less than 100 bar
more than 160 bar

Operating pressure

1 class worse
1 class better

Expected service life of the
machine

up to 10 years
over 10 years

no correction
1 class better

Repair and spare part costs high

1 class better

Downtime costs due
to shutdown

up to 10,000 €/hr.
over 10,000 €/hr.

no correction
1 class better

Pilot system

(system which significantly
affects the manufacturing
process or cycle)

1 class better




B What kinds of filters are there and when are they used?

B Installation location of filters

return line filter

pressure filter

filtration unit

offline filter
breather filter

B Suction filters

These filters are installed between the ——————————— CONTROL
tank and the booster pump to protect
the pump from coarse contamination
which can cause a high level of wear in ?
the pump.

They can be installed inline, at the 7 WI_L_C
intake port in the tank or below the =

tank. e B o
To prevent hazardous Operating I;a - @ SF, SFM, suction filter element
conditions for the pump, we Extract from product range
recommend using a vacuum gauge o
between the filter and pump. <>

7 aiitam ™
Due to the risk of pump cavitation, j \
/

relatively coarse filter materials with a l-.x
filtration rating of > 25 ym are used. .

For this reason, suction filters are not
suitable for ensuring the component
protection necessary for the
economical operation of the system.

=
=_/

>:|rf

-
b J

Suction filters
Advantages Please note

® Protects the pump against coarse ® Fine filtration not possible
contamination ® Pump must be protected against
cavitation (vacuum switch)

® Risk of cavitation, particularly at
low temperatures (cold start)

® To guarantee protection from wear,
other filters must be installed

E 7.011.2/04.15
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Pressure filters

This type of filter is defined in the DIN
24550 standard as an inline filter
designed for a specific nominal pressure.
It can be installed before or after the
boost pump, but also in the return line
between components and tank.

Wherever the filter is installed, the
housing must be sized in accordance with
the system pressure, the pressure
pulsations and the flow rate.

To enhance the reliability of the whole
hydraulic and lubrication system, filter
housings are designed to have high
fatigue strength. The filter housings are
flow-optimized to be able to achieve a low
pressure drop and a compact, space-
saving design. They therefore make a
significant contribution to the economy of
the whole system. On mobile machines
which comply with the latest regulations,
the space-saving housing concept offers
considerable advantages. To reduce the
risk of unwanted leaks from the inline filter
during operation, these can be integrated
into a cost-optimized hydraulic or
lubrication module. To protect particularly
sensitive components, such as servo and
proportional valves, we recommend
installing this type of filter immediately
before the component. However, in
particular, the high dynamics in the
control circuits must be taken into account
in this case.

Inline filters which are fitted with filter
elements where the flow is from out to in,
should preferably be installed in systems
which have high pressure pulsations and
where the filter housing has no bypass
valve.

On systems with a high contamination
load, as with cooling lubricants, for which
additional effective filtration of metallic
particles is required, HYDAC
recommends installing filter housings in
which the flow through the filter elements
is from in to out.

Depending on where the inline filter is
installed in the machine, this type of
housing offers advantages for element
change.

Pressure filters must always be fitted with
a clogging indicator. Before particularly
critical components, only inline filters
without bypass valves should be used.
Such filters must be fitted with a filter
element which must itself be able to
withstand higher differential pressures,
without sustaining any damage.

oy,

- CONTROL

- ..
\ y.
W

Inline filter

DF 420 bar MFM 280 bar

Manifold-mounted filters

DFZ 315 bar DF...M A 250 bar

DF...Q E 315 bar

Extract from product range

Extract from product range

DFP 315 bar

Pressure filters

Advantages

Please note

® Filtration is directly upstream of the
components which need protection

® Required cleanliness level is
guaranteed

® More expensive filter housing and
element due to pressure load

@ Complex element construction as a
result of the necessary differential
pressure resistance

® Pump is not protected

® In the case of single filters, the
system has to be shut down to
change the element.




Return line filters

This type of filter can either be installed
inline (in the hydraulic tank line) or as a
tank-mounted filter (on top of the
hydraulic tank).

To prevent dangerous malfunctions in
hydraulic components as a result of
excessive back-pressure in the return
line, return line filters are usually fitted
with a bypass valve. For systems which
are operated around the clock, the filter
housing must be of the change-over
type so that the system does not need
to be shut down for filter maintenance.
So that the oil flow is not interrupted
during the change-over process,
causing undersupply to the lubrication
points, the change-over valve is
designed with negative overlap.

When selecting the correct filter size,the
maximum possible flow rate mustbe
taken into account. This corresponds to
the area ratio of piston to piston minus
the rod of hydraulic cylinders and can
be greater than the flow rate generated
by the pumps.

In order to prevent possible foaming of
the fluid in the tank, make absolutely
sure that the fluid outlet from the filter is
always below the fluid level in all
operating conditions. It may be
necessary to fit a pipe or flow rate
diffuser in the filter outlet. It is important
that the distance between the floor of
the tank and the end of the pipe is no
less than two to three times the pipe
diameter.

Return line filters can be fitted with
breather filters as additional equipment.

s
Ol
Be@
CE &
W
S
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= t:f\:

Return line filters

RF NF

RFN

.
b5, 2y

Extract from product range

Return line filters

Advantages

Please note

® All fluid flowing back to tank
is filtered

® No system contamination reaches
the tank

® Filter housing and element are
excellent value

® In the case of high-value
components a pressure filter must
be used in addition

® |t is advisable to fit a bypass valve

® In the case of elements with low
differential pressure resistance, it is
possible for the element to burst
as a result of multiple pulsations

® In the case of single filters, the
system has to be shut down
to change the element

® | arge filters are required for high
flow rates (area conversion for
differential cylinders)

;
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Return line & Suction Boost Filters

This type of filter has the advantage
that the pump capacity (pressure and
flow rate) installed in the steering and
working hydraulics is implemented to
supply the usually high-value drive
hydraulics, which have a strict
requirement for oil cleanliness,
exclusively with filtered hydraulic oil.

In addition, dangerous operating
conditions where negative pressure
occurs on the suction side for the boost
pump, is reduced to a minimum.
Excellent cold start characteristics for
the whole unit are the result.

To enhance the economy of the whole
unit, this space-saving return line &
suction boost filter, which is usually
installed as a "return line filter" on the
hydraulic tank, provides the means of
reducing the oil circulation volume by
installing a smaller tank.

In order to maintain the initial load of
approx. 0.5 bar at the connection to the
charge pump, a surplus of at least 10%
between the return line volume and the
suction volume is required under all
operating conditions.

Through the use of a pressure relief
valve, when the Ap reaches 2.5 bar, the
oil flows directly into the tank (no
bypass to the closed circuit).

If, in addition to the flow from the open
circuit, the leakage oil from the
hydrostatic drive also goes through the
filter, then the permitted pressure of the
leakage oil at the filter must not be
exceeded (taking into account the
pressure drop of the leakage oil lines, of
the oil cooler and the pressure relief
valve) to protect the radial shaft seal
rings.

Return line & Suction Boost Filters

Advantages

Please note

® Finely filtered oil supplied to consumer

® Qil is pre-charged in the suction

® Replaces several filters (lower fitting
® Extremely low pressure drop

® Various options (thermal bypass valve,

(increases the availability)

connection (0.5 bar) (prevents
cavitation, less wear)

costs, only ONE spare element
(full filtration at low temperatures)

multi port)

® Useful if under operating
conditions the return line volume
is greater than the volume needed
on the suction side




Offline filters

In hydraulic systems with heavy loads,
additional offline filters are used
increasingly to avoid the accumulation
of fine particles.

In contrast to main filters, only part of
the whole flow in the system is filtered
by offline filters.

Excellent oil cleanliness levels can be
achieved through continual filtration,
regardless of the operating cycle of the
machine. In addition, the main filters are
relieved, meaning that element
changing intervals can be extended.

Offline filter systems should be used in
addition to main filters. In this case the
main filter should be sized as
aprotective filter, i.e. filtering less finely
and without a bypass valve.

- CONTROL

|
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Offline filters

Extract from product range

NF

Offline filters

Advantages

® Excellent cleanliness classes

® Filtration independent of the system

® High contamination retention capacity of filter elements as a result of
pulsation-free, low and constant flow through the filter elements

® Element change possible without stopping the machine

® Cost savings as a result of lower material costs

® | ess time spent on maintenance

® Fewer downtimes

® Cost-effective filter elements

® Possible to fill hydraulic system

® Can be easily retrofitted in systems with insufficient filtration

® Dewatering of the fluid is possible

® Service life of fluid in the system is extended

Generally speaking, offline filters should be installed:

@ if a high rate of contamination is expected, e. g.
on production test rigs, large-scale systems in dusty areas,
cleaning systems

® when installing a separate cooling circuit

® when there are vigorous changes in system flow rate

N E 7.011.2/04.15
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Tank breather filters

Tank breather filters are one of the most
important, yet neglected, components in
filter design.

As a result of changes in temperature
and of using cylinders or accumulators,
the oil level in the tanks of hydraulic and
lubrication systems is subject to
constant fluctuations.

The resulting pressure differential to the
ambient is equalized by an exchange of
air which means contamination can get
into the tanks.

Breather filters can prevent
contamination from entering. Ideally the
breathers should be of at least the
same filtration rating as the system filter
in the hydraulic circuit. By using
breather filters with double check
valves, the air exchange between the
tank and the ambient can be
significantly reduced, minimizing the
amount of contamination and dust
entering the tank and increasing the
service life of the breather filter.

Where there are high temperature
changes and high humidity, water also
enters the tank. HYDAC BD filters
prevent water from entering and
therefore improve the fluid performance.

- CONTROL

Tank breather filters

BF ELF/L

Extract from product range

BDE

Breather filters

Advantages

Please note

® Relieves the system filter by
preventing contamination from
entering the tank during tank
breathing

® High air flow rate

® Cost-effective

® Environmentally-friendly

@ If the filter is incorrectly sized,
damage may occur to the tank and
the pump.




§ Summary

contamination from entering the tank
during tank breathing

® High air flow rate

® Cost-effective

® Environmentally-friendly

damage may occur to the tank and
the pump.

Filter location Advantages Please note Filter
designation
Breather filters ® Relieves the system filter by preventing | @ If the filter is incorrectly sized, BDL, BDE, BDM,

BF, BL, BLT, ELF,
ELFL

In the suction line

® Pump protection

® Coarse filtration only
® Due to the pump suction
conditions, generously sized filters
with a low differential pressure
are required
® No protection of components
further downstream from pump wear
® Unsuitable for many control pumps
® Minimum system protection
® |t is essential to protect the
pump against vacuum pressure

LF, LPF, MF, MFD,
RFL, RFLN, SF,
SFE, SFF, SFM,
SFAR

In the pressure
line

® Direct protection of the components

® Contributes to the general
cleanliness of the system

® Highly efficient fine filter elements
can be used

® Filters pump drive systems

® Housing and element expensive
since they must be sized for the
max. system pressure

® Does not filter contamination
from components further
downstream

® High energy costs

DF, DF..M A,
DF...Q E, DF...MHA,
DF...MHE, DFDK,
DFF, DFG, DFM,
DFN, DFNF, DFP,
DFZ, HDF, HDFF,
HFM, ILF, ILFR, LF,
LFDK, LFF, LFM,
LFN, LFNF, LFR,

system is shut down

® Maintenance can be carried out
when system is running

® Filtering action is not impaired
by fluctuations in flow
and provides optimum service life and
efficiency of filter elements

® Possible to fill the tank with filtered
new oil

® Particular cleanliness level can be
achieved and maintained accurately.

® Possible to install fluid cooling
easily

® No direct component protection

LPF, LPF..D A,
LPFR, MDF, MDFR,
MF, MFD, MFX
In the return line ® Filters the contamination which ® No protection of the pump AFLD, AFLS
has entered the system as a result of ® Return line flow rate fluctuations RF, RFM, RKM,
component wear and worn wipers can reduce the filtration efficiency RFL, RFLD,
before it can reach the hydraulic tank ® No direct component protection RFN, RFD, RFND,
® | ow pressure sizing of the filter ® Large filters may be required, RFLN, RFLR,
housing enables costs to be reduced since the return flow is often larger RKMR, RMER,
® Can be installed inline or in the tank than the pump flow RMTR, RPER
Offline ® Continuous cleaning of the ® High investment costs NF, NFD,
e.g. cooling circuit hydraulic fluid, also when ® Additional space-requirement LF, MF

g
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Filter selection

Filter efficiency is the most important
but not the only factor involved when
evaluating the filter design. A filter can
be ineffective if it is installed in the
wrong place and if it is given the
wrongjob.

When creating a filtration concept,
some fundamental rules play a crucial
role.

For example, the function of a hydraulic
filter is always to reduce wear which
means it should filter to a finer level
than the critical tolerances. Filters
should be used with the highest
possible flow rate. Suitable seals on
cylinders and on breather filters should
prevent contamination from entering the
system etc.

Therefore we can distinguish between
protective filters and working filters.

Restricting the flow
velocity

Since specific flow velocities in
theconnection lines must not be
exceeded, depending on the filter type,
we recommend only special maximum
flowrates.

Here we give guideline values which
are based on our experience.
Exceptions, depending on the
application, are of course possible and
reasonable.

Determining the appropriate
filter element

Depending on the conditions of the
system and the environment, filters with
the same filtration rating perform
differently.

The following cleanliness classes are
typical for HYDAC elements:

Protective filter

Working filter

® Component protection

® Cleaning function

® No bypass valve

® Flow with least possible pulsations
where filter installed

® Does not prevent long-term wear

® Bypass valve available as an option

® Filters more coarsely than working
filter

@ Differential pressure indicator is
recommended

® High differential pressure resistant
filter elements

® Use of low differential pressure

resistant elements is possible

Maximum recommended flow rate in I/min
Threaded Suction filter | Return line | Pressure Pressure Pressure
connection |1.5m/s filter fiterupto [filterupto |filter up to
4.5m/s 100 bar 280 bar 420 bar

4.5 m/s 8 m/s 12 m/s
G% 14 42 42 46 68
G% 23 69 69 74 111
G1 37 112 112 119 178
G1% 59 178 178 182 274
G1% 92 275 275 295 443
DN50 175 525 725 950 1425
DN65 296 887 1225 1606 2408
DN80 448 1344 1856 2432 3648
DN100 700 2100 2900 3800 5700
DN125 1094 3281 4531 5937 8906
DN150 1575 4725 6525 8550 12825
DN200 2800 8400 11600 15200 22800
DN250 4375 13125 18125 23750 35625
5 25 19/16/13 - 22/19/16
g’§ 20 18/15/12 - 21/18/15
© S 15 17/14/11 - 2011714
.§ A@ 10 15/12/9 - 19/16/13
[y
s~| 5 12/9/6 - 17/14/11
t 3 10/7/4 - 13/10/7

10/7/4 11/8/5 12/9/6

QOil cleanliness to ISO 4406

13/10/7  14/11/8  15/12/9 16/13/10 17/14/11 18/15/12 19/16/13 20/17/14 21/18/15 22/19/16




Selection of the appropriate filter material

The variety of applications of HYDAC filters has given rise to different element models, each specifically optimized for particular
requirements. We are therefore in a position to provide you with the type of element most technically and economically
appropriate for your special application. The following table outlines the most important filtration media. Our sales team is
always available to help you select the filtration media which is most appropriate for your application.

Element designation

| Construction of filter mesh pack

| Typical features

Synthetic fine filtration materials

Betamicron®
BN4HC (20 bar)
BH4HC (210 bar)

Multi-layer, supported, pleated filter
mesh pack with glass fibre

® High contamination retention

@ High rate of particle separation
over a wide differential pressure
range

® High resistance to pressure
and flow rate fluctuations

Optimicron® Power
ON/PO

Multi-layer, supported, pleated filter
mesh pack with glass fibre

® Low pressure drop

® Filtration performance defined
according to API specifications

® Homogeneous flow of the fluid

® Stat-Free® technology inclusive

Optimicron® Pulse
ON/PS

Single-layer, supported, pleated (Helios
pleat geometry) filter mesh pack with
glass fibre

® Particularly high fatigue strength
® Low rise in differential pressure
® Integrated Stat-Free® technology

Mobilemicron

Multi-layer, supported, pleated filter

® High rate of particle separation

MM mesh pack with synthetic fibre ® Low pressure drop
@ Sufficient contamination retention
® First class filtration in the
suction range possible
Ecomicron Multi-layer, supported, pleated filter ® High rate of particle separation
ECON2 mesh pack with glass fibre ® Low pressure drop
® High contamination retention
Support tube and end caps ® Uses first class synthetic materials
in electrically conductive synthetic which can easily be disposed of
material ® Low weight
® Free of steel and iron
Paper
Paper Simply supported, pleated, ® Cheap element
P/HC organic paper ® Low level of particle removal

(usually impregnated with phenolic resin)

and contamination retention
(Multipass usually not possible)
® Low pressure drop
® Low pressure stability
(bypass absolutely necessary)

Stainless steel and wire mesh materials

Wire mesh Multi-layer or single-layer, supported, ® Protective filter with

or dutch weave pleated square mesh in stainless steel low filtration performance and
W/HC or dutch weave contamination retention

or

T/HC

Chemicron Multi-layer, pleated mesh pack with ® All the components used in the
and sintered stainless steel fibre element are in stainless steel.
Metal fibre ® On the element type "metal fibre V"
\% the components are bonded

using a 2-component adhesive
(max. temperature 100 °C).

® On the "Chemicron" element
the element components are
bonded without the use of adhesive.

|
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B Filter sizing

Once the element material, the
required filtration rating and the
filterconstruction have been
established,the size of the filter can be
determined.

Here we can assume that the initial
pressure drop of a filter does not
exceed a specific value, or that it
comes as close as possible to this
value (see adjacent table).

The total pressure drop of a filter (at a
specific flow rate Q) is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Bl Example

Sizing a return line filter, tank mounted,
type RFM 150, element material
Betamicron®4, 10 um filtration rating,
Flow rate in the return line: 60 I/min
Operating fluid: ISO VG 46

Operating temperature: 40 °C.

Note:

At 40 °C this oil has an operating
viscosity of approx. 46 mm?/s (always
take manufacturer's data into account).

oo E7.011.2/04.15
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Use as

Filter construction

Total initial differential pressure
(with new filter element)

Working filter

Return line filter,
Pressure filter
with bypass valve

0.15 to 0.2 « Pressure setting of
clogging indicator
(Pindicator)

Offline filter,
Inline filter,
Separate units

0.1510 0.2 bar

Protective Pressure filters without | o3 . Paispiay
filter bypass valve
Suction filter 0.04 bar
Aptotal Aphousing & Apelement
APpousing = please refer to housing curve (see brochure)
b = Q- element gradient coefficient operating viscosity
element

1000

30

Max. initial differential pressure: 1 bar (= 0.2 ¢ Piygicator = 0.2 * 2 bar = 0.4 bar)

Aphousing: Apelement:
(please refer to "RFM" brochure) (for gradient coefficients for
element 0150 R 010 BN4HC please

RFM 90, 150 refer to "Filter Elements" brochure

05 or "RFM" brochure)

0 //
g 09 40 46 mms

60 I/min « «— = 0.368

= / 1000 30
o 02
<

0.1

: !
0 5060 100 150
Q [I/min]
Aptotal = Aphousing W Apelement
0.09 + 0.368 = 0.458 bar




What is the procedure in practice?

If you calculate on the generous
side,i.e. choosing the larger filter, this
willprovide a longer service life, and will
probably cost more. But if the sizing is
only just adequate, i.e. you select the
smallest possible filter, you riska shorter
service life and reducedcomponent
protection despite lowerpurchase costs.

The aim, of course, is to find the most
economical filter whilst taking into
consideration the total system life cycle
(reduction of the Life Cycle Cost).

Computer-aided filter sizing using
Filter Sizing Program "Size-IT".

Size-IT enables computer-aided filter
sizing, specific to the particular system
and application profile.

Size-IT is a component of our
electronic product catalogue, Filter-IT.

We will, of course, be pleased to send
you a copy. Alternatively the program
is available on our website
(www.hydac.com).

Size-IT automatically computes all
calculations, which in the previous
example, had to be carried out
painstakingly step by step.

Possible errors when reading graph
data are avoided; the time saving is
considerable.

The size of the filter can be determined with the help of

® Housing and element pressure drop curves in the brochures
(= manual filter sizing)

® Filter sizing program Size-IT
(= computer-aided filter sizing)

® Concept creation tool Optimize-IT
(= computer-aided system optimization)
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B Example of a filter calculation using sizing software "Size-IT".
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Filter calculation according to
the expected contamination rate
using the concept creation tool
"Optimize-IT"

This electronic tool, called "Optimize-
IT", is also a component of our
electronic product catalogue, but is
only available to our filter specialists.

Cleanliness classes and achievable
service lives for different filter designs
can be identified and compared using
this tool.

Based on the expected contamination,
the optimum filter combination and
filter size combination can be
determined, right down to a specific
calculation of the element costs per
year.

S  E7.011.2/04.15
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B Example of concept optimization using the electronic tool "Optimize-IT":

_ # Determining the expected
contamination for a particular
system
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NOTES

NOTE HYDAC Filtertechnik GmbH

. D . . N Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail- filter@hydac.com
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INTERNATIONAL

Innovative
Element Technology
for installation in HYDAC filters

- Quick Selection -
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» E7.221.2/04.15

High Quality Element Technology
for Hydraulic Oils and Lubricants

Design

As the core of the filter, it is the filter element which performs the actual filtration and/or
dewatering function in the housing. Elements consist of several pleated filtration and
support layers which are placed as a cylinder around or inside the stabilizing support
tube. These mesh packs are sealed by the end-caps. Depending on the type of filter,
flow direction through the filter elements is from the outside to the inside, or from the
inside to the outside. Depending on the filter material, the filter mesh pack is encased
in an additional outer plastic wrap.

Innovation
Stat-Free®technology

With the new Stat-Free® filter elements, HYDAC has for the first time succeeded in
combining excellent electrostatic characteristics with filtration performance.
Unprecedented low charge generation in the filter element and in the fluid in the system is
achieved with a new type of filter mesh pack and element design.

Innovation
HELIOS pleat geometry
Helios doubles the available area for incident flow and its small support pleats prevent

collapsing of the filter mesh pack (compression of the pleats) even under high hydraulic
loads.

In comparison to a standard pleat design, Helios achieves a significant reduction in flow e
velocity between the pleats and this is maintained even under the most adverse ﬁ\ A ” i
conditions. d

Innovation - o e
Outer wrap printed with customer logo ¢ f? o g £ &.° &
Since the outer wrap can be printed with the customer logo, it acts as an advertising -:Fj f e {5 & 1
medium for the OEM and guarantees security of the spares business. At the same time, - :

the user can be certain of obtaining an original spare part. Particular benefit: the logo
remains perfectly legible even in the contaminated condition.

The outer wrap with its multicoloured design and improved diffuser effect ensures
optimised flow over the pleat tips.

The tried-and-tested outer wrap which is in highly tear-resistant plastic has elliptical
perforations in the Optimicron® element. The shape of these pores (patent pending)
improves the angle of incidence onto the filter pleats.

Installation and element types

In inline filters to API 614 (element type ,A")

In return line filters/inline filters (element type "R")

In return line filters to DIN 24550 (element type "RN")

In inline filters (element type "D")

In inline filters to DIN 24550 (element type "DN")

In inline filters, but with return line filter element (element type "RD")
In inline filters MFX (element type "MX")

In return line & suction boost filter RKM (element type "RK")

In suction filters (element type "RS")

(HYDAC




I Multipass Filter Efficiency Data to ISO 16889

The contamination retention and particle filtration performance of an element (with the exception of: paper P, P/HC, wire mesh W,
W/HC, V and Superabsorber AM) are established in the multipass test to ISO 16889. This procedure with its precisely defined test
conditions and a standard test dust (ISO MTD) enables the performance data of different elements to be compared.

Explanation of the Multipass Test ()
T%étfifte{

The multipass test is an idealised hydraulic circuit, in which the filter element under
test is subjected to a constant flow rate. The size and number of contamination
particles are determined before and after the element. The ratio of the number of
particles of a certain size (and larger) before the filter to the number of particles of a
certain size after the filter indicates the filtration performance, what is known as the
B, value. The "x" stands for the particular particle size being considered. AB,  value
of ﬁOO or above is considered (according to DIN 24550) to be absolute filtration. It is
important that the Bx(c) values remain at absolute level over a wide differential

upstream ndownstream

pressure range and do not fall as the element contamination and operating time e R I %
increase. The filtration rating is determined from the Bx(c) value (see illustration). n > X Um
ﬁ . — __Upstream = H n= ﬁxﬂc -1 *100

ndownslream =X pm Bx(c)

Performance features

Owing to their high performance standard, HYDAC absolute elements protect the
functions of important and expensive hydraulic components and increase their service life.
The most important performance features are:

High particle separation (Bx(c) values)

High particle separation over a wide differential pressure range

(high B, ,, value stability)

High contamination retention capacity

High pressure stability values

Low initial differential pressure

Good flow fatigue strength

Good water retention capacity (for water-absorbing filter material)

Dynamic Multipass Test =
Hydraulic Load Cycle Test (HLCT)

The new dynamic Multipass Test provides application-orientated characteristics of filtration performance data (field measurements)
and relates directly to real work cycles. It is based on different flow profiles for selected HYDAC key applications derived from years
of field experience. The Hydraulic Load Cycle Test establishes a direct association of the particular flow profiles to the filter designs
and filter media used.

| Performance features NEW and ESSENTIAL dynamic parameters:

Flow rate acceleration number (VB number)

° . .
Flow rate pulsation parameters tailored to the user o o G B ot

- Flow acceleration

- Holding times at Q. and Q__,

- Pulsation frequency A o, -,
® Selection of test fluid according to ¥ [.r.fp ] [ fy —i, ] ay

i

TERE |

- Application-specific oil type

! Ay A, Ay i -’
- Operating temperature
- Operating viscosity
® Test contamination and contamination addition technique selected according With: _ _
to the following criteria e R
- Both test dust alternatives (ISO MTD and ISO FTD) A, Effective filtration area fem?]

- Alternative types of test contamination which are more relevant to applications
- Both options for adding contamination (discontinuous/continuous)
Method of introducing contamination is appropriate to the application
(e. g. with reference to operating conditions of the machine, discontinuous ) i \
addition of contamination during maintenance or oil change) ) / \\
- Upstream contamination concentration is tailored to requirement c ! iy
® Simple result display !
- B-values and B-value stability plotted for the entire duration of the test . . :
- Cleaning cycles only with specific reference to the application Time [s]
Example: Filter element 0160 D...e.g. cleaning cycles for different operating Example: Filter element 0160 D...
conditions (cold start, commissioning system pump, for various load conditions of
the filter element)
- Direct reference to application-specific flow rate

Volume Flow [I/min]

:

=/ \ [
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i A large choice of filter elements.

o E7.221.2/04.15

B Optimicron® Power

® Name:

® Filter material:

@ Filtration rating:

® Collapse stability:
® Flow direction:

® Plastic wrap:

® Element type:

e Element category:
® Brochure no.:

Optimicron® Pulse

® Name:

® Filter material:

o Filtration rating:

® Collapse stability:
® Flow direction:

@ Plastic wrap:

® Element type:

® Element category:
® Brochure no.:

B Optimicron® Pulp & Paper

® Name:

® Filter material:

@ Filtration rating:

® Collapse stability:
® Flow direction:

® Plastic wrap:

® Element type:

e Element category:
® Brochure no.:

ON/PO

Synthetic fibre, multi-layered with support
5,10, 20 ypm

10 bar

from the outside to the inside

yes

AR

Single use element

7.213./..

ON/PS, OH/PS

Glass fibre, single-layer with support
3,5, 10,20 ym

20 /210 bar

from the outside to the inside

yes

D

Single use element

7.222...

ON/PP

Glass fibre, multi-layered with support
5pum

10 bar

from the outside to the inside

yes

R

Single use element

7.223..]..

DF..KP
DF..MP
DF..MA
DF... MHA
DF..QE
DF...MHE
DFDK
DFDKN

DF

DFF

DFFX

DFM

DFN

DFNF

Optimicron®Power

> | AFLD
> | AFLS

Optimicron®Pulse

w]

Optimicron®Pulp & Paper

Optimicron®

@)

Betamicron®

@)

DN

Mobilemicron®

ECOmicron®

Stainless steel wire mesh

DN

DN

Paper

Metal fibre

Agquamicron®

Agquamicron® Betamicron®

| GN(LY®




The right filter element for every application.

® Name:

® Filter material:

@ Filtration rating:
® Collapse stability:
® Flow direction:

® Plastic wrap:

® Element type:

e Element category:

® Brochure no.:

Betamicron®

® Name:

® Filter material:

o Filtration rating:
® Collapse stability:
® Flow direction:

@ Plastic wrap:

® Element type:

® Element category:

ON

Glass fibre, multi-layered with support
1,3,5,10, 15,20 pm

20 bar

from the outside to the inside

yes

D,R

Single use element

7.224.]..

BN4HC, BH4HC

Glass fibre, multi-layered with support
3,5, 6,10, 20, 25 ym

20 /210 bar

from the outside to the inside

yes

D, DN, MX, R, RD, RN

Single use element

[ | Optimicron® Please note: Ongoing conversion from Betamicron® (BN4HC) to Optimicron® (ON)!

® Brochure no.: 7.210../..
Mobilemicron®
® Name: MM .
® Filter material: Synthetic fibre, multi-layered with support ?
@ Filtration rating: 8,10, 15 um i
® Collapse stability: 10 bar f
® Flow direction: from the outside to the inside A I
@ Plastic wrap: yes J f /A
e Element type: MX, R, RD, RK § 5
e Element category: Single use element 1 &l
® Brochure no.: 7.211.1.. U
)
L =) L
o a N = =z = L w = w S zZ
) a
& & a o T z I| I E 4 4 4 4
Optimicron® Power
Optimicron® Pulse D
Optimicron® Pulp & Paper
Optimicron® D D D D D D D D D D D
Betamicron® D D D DN D/DN | D/DN| D D D D D D DN
Mobilemicron®
ECOmicron®
Stainless steel wire mesh DN D/DN | D/DN D D DN
Paper
Metal fibre D | D D D D *
Agquamicron® g
Aquamicron® Betamicron® Q
N~
w

:
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| Better Quality, Performance and Efficiency.

B ECOmicron®

® Name: ECON2

o Filter material: Glass fibre, multi-layered with support
@ Filtration rating: 3,5, 10, 20 pm

® Collapse stability: 10 bar

® Flow direction: from the outside to the inside

® Plastic wrap: yes

® Element type: MX, R

® Element category: Single use element

® Brochure no.: 7.212./..

B Stainless steel wire mesh

® Name: W, W/HC

® Filter material: Stainless steel wire mesh

o Filtration rating: 25, 50, 100, 200 pm

® Collapse stability: 20 bar

® Flow direction: from the outside to the inside (D, DN, R, RN)
from the inside to the outside (RS)

® Plastic wrap: no

® Element type: D, DN, R, RN, RS

® Element category:  can be cleaned to prolong service life

® Brochure no.: 7.215../..

B Stainless steel fibre

® Name: V

o Filter material: Metal fibre

o Filtration rating: 3,5, 10,20 um

® Collapse stability: 210 bar

® Flow direction: from the outside to the inside

® Plastic wrap: no

® Element type: D,R

e Element category: can be cleaned to prolong service life
® Brochure no.: 7.216../..

< T
= w § E = = ; ; 2 x o
5|y | 5| 5| 8| 5|5 |53 =5|% |5 | %
Optimicron®Power
Optimicron®Pulse
Optimicron®Pulp & Paper R R
Optimicron® D D D D D R R R
Betamicron® DN D RD RD D D D D MX R R R
Mobilemicron® RD RD MX
ECOmicron® MX R R
Stainless steel wire mesh DN D D R R R
Paper R R R
2| Metal fibre D R R R
§ Agquamicron® R R
§ Agquamicron® Betamicron® R R R
w
8| GM(L®




i Innovation in every pleat.

B Paper

® Name:

o Filter material:

@ Filtration rating:
® Collapse stability:
® Flow direction:

® Plastic wrap:
® Element type:
® Element category:
® Brochure no.:

B Aquamicron®

® Name:

® Filter material:

@ Filtration rating:

® Collapse stability:
® Flow direction:

® Plastic wrap:

® Element type:

e Element category:
® Brochure no.:

P, PIHC

Cellulose fibre

10, 20 um

10 bar

from the outside to the inside (R)
from the inside to the outside (RS)
no

R, RS

Single use element

7.214.]..

AM

Superabsorber

40 pm

10 bar

from the outside to the inside
no

R

Single use element

7.217../..

B Betamicron®/ Aquamicron®

® Name: BN4AM
® Filter material: Glass fibre with Superabsorber
o Filtration rating: 3,10 um
® Collapse stability: 10 bar
® Flow direction: from the outside to the inside
® Plastic wrap: no
® Element type: R
e Element category: Single use element
® Brochure no.: 7.218../..
3 3 g fa)
o a2 = S = Z S z z S w =
L UL, @ UL, @ L o [, [ [V X L [T L
o xd 3 o o 4 [ [ [v4 %) 7] 7]
Optimicron® Power R R
Optimicron®Pulse
Optimicron®Pulp & Paper
Optimicron® R R R R
Betamicron® R R R RN RN R RN RN
Mobilemicron® R RK
ECOmicron® R
Stainless steel wire mesh R R R R RS RS RS
Paper R R R R RS RS RS
Metal fibre R R R *
Agquamicron® R R R R g
Agquamicron® Betamicron® R R R R Q
N~
w

:



I Filtration performance

The graph below shows the filtration performance of
different filtration ratings e.g.: Betamicron®.

I Bypass valve curves

10000 3um Spum 10 ym 20 ym
2
[o0) ¥ 4 P
© 7
8 1000 'EEEE#EE :
5 a =
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1. Introduction

The use of modern environmentally-friendly hy-
draulic and lubrication oils, together with the trend
towards ever more compact systems and finer filtra-
tion, has in the past few years exacerbated the prob-
lem of electrostatic charge and discharge. As a re-
sult, the components integrated into the system be-
come severely restricted in their function or are even
damaged. Electrostatic discharges destroy filter ele-
ments, damage valves and sensors and can even
cause explosions in the hydraulic tank. In addition,
they accelerate oil ageing.

To ensure that the whole system operates eco-
nomically and without risk, it is essential to use filter
systems which are capable of absorbing oil ageing
products and which can prevent dangerous electro-
static discharges from occurring. Unscheduled and
costly oil changes can be avoided by using this sys-
tem of filters.

We have recognized the long-term problem of
electrostatic discharge and with our innovative Stat-
Free® series of elements have developed an effec-
tive solution to the occurrence of charging and dis-
charging in the hydraulic and lube circuit.

With findings drawn from the specifically designed
Electrostatic Test Rig which has been verified by
TUV as well as numerous field tests, we have been
able to create an element technology which inhibits
the phenomenon of electrostatic discharge in the filter
element as well as significantly reducing the charge
in the oil.

In the following pages, the principles and conse-
quences of electrostatic charge and discharge in the
hydraulic circuit are examined more closely and the
advantages of the new Stat-Free® element technolo-
gy are demonstrated.

2. The Trend in Hydraulic Fluids

Globalisation of markets compels oil producers
worldwide to supply consistently high quality hydrau-
lic and lubrication oils to the manufacturers and op-
erators of systems, such as compressor stations,
large transmissions or machines. For category | base
oils, where the molecular structure of the crude oil
has not been changed, this is not guaranteed. In-
creasingly, therefore, base oils are used where the
molecular structure has been broken down by hy-
drocracking and then selectively rearranged accord-
ing to requirement.

Refinery capacities of oil producers all over the
world are currently geared to this trend (in Asia and
the USA, for example, predominantly category Il base
oils or higher are produced).

To achieve the oil characteristics guaranteed by
the oil producers, additives (usually several, as an
additive package) must be added to the base oil.
Category | base oils contain aromatics most of which
are toxic. In addition the additive packages contain
zinc which is a heavy metal, and ash is produced on
combustion. They therefore no longer comply with
the current international environmental standards.

Hydraulic and lubrication oils in category Il and Il
which are produced with appropriate additive pack-
ages, contain no toxins or carcinogens, are free of
heavy metals and do not produce residues as a re-
sult of combustion. However, because they do not
contain any metal, these oils have low electrical
conductivity. When this oil flows through the filters
in the hydraulic system, an electrostatic charge is
generated. This can result in sparking in the system,
which can cause considerable damage to hydraulic
components.

2000
1800
1600
1400
1200
1000
800
600
400
200

Conductivity [pS/m]

groupl groupll group lli

023°C @50°C

Examples of conductivity in oils of different categories




3. Theoretical Principles

3.1 Electrostatic charging of solid par-
ticles

Every substance or material has a certain electron
work function, i.e. the tendency to accept or release
electrons. If two substances which have different
electron work funct|ons are then brought together
(distance < 10°m) at the same temperature, then at
the point of interface, electrons are transferred from
the material with low work function to the material
with higher work function. An electrical double layer is
produced with a certain charge Q. There does not
have to be any friction between the two materials.
Friction merely reduces the distance between the
substances involved.

double layer
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Development of the double layer

If the two materials are separated and the dis-
tance between them is therefore increased, the ca-
pacitance is reduced and the potential difference (=
voltage) is increased. Both materials are electrostati-
cally charged.

©\ |®

-

Separation of the two materials

The amount of charge is dependent on the speed
of separation, amongst other things. If separated
slowly, charge can be equalized over the last point of
contact. The faster the separation occurs, the higher
will be the charge.

If the voltage generated exceeds the specific limit
of dielectric strength (in air approx. 3 kV/mm), there
will be a sudden equalization of voltage which is usu-
ally in the form of discharge sparking.

3.2 Charging of fluids

In fluid/solid systems as is the case in hydraulic
systems (filter medium/oil) a double charging layer is
also formed here at the phase boundary, as shown in
the following diagram. Near the boundary, this dou-
ble layer consists of a linked layer of charge carriers
(in this case positively charged). In the oil there is a
diffuse layer of opposing (negative) charge carriers.
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Distribution of charge in fluid/solid systems

When the fluid then flows, the charge is carried
downstream and creates a difference in potential.
The faster the fluid is flowing, the higher the potential
difference will be. If the voltage exceeds the dielectric
strength of the oil, it will discharge in the form of
sparking.

hydraulic fluid |
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Sparking

The precondition for charge generation is that the
fluid has a sufficiently low conductivity, otherwise the
charges of the diffuse layer can flow back and can be
equalized.
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3.3 Main factors

The main factors influencing the electrostatic
behaviour in hydraulic systems:

» Electric conductivity
The lower the conductivity, the higher the charge

* Filter medium
Different materials produce different charges
depending on the electron work function

» Temperature
In general the charge falls as the temperature
rises

* Flow velocity
The higher the flow velocity, the higher the charge

» Contamination
Conductive particles or water increase the con-
ductivity of the fluid which results in a lower
charge

4. Consequences of Discharge

The consequences of electrostatic discharges can
be serious.

Electrostatic discharging in the filter element

The discharge sparks can burn holes, for exam-
ple, in the filter medium. The following picture shows
a hole of about 200 ym in 3 ym filter media. The re-
quired oil cleanliness is therefore no longer achieva-
ble.

Burn hole in the filter material

Furthermore, when the charge is carried further
downstream by the oil, uncontrolled discharges can
occur in the hydraulic tank. Depending on the oil/air
mixture in the tank, dangerous explosions are pos-
sible.

Breather filter burned as a result of explosion in the tank

The electrostatic discharges also cause electro-
magnetic waves which disrupt and damage sensi-
tive sensors and electronic components in a hydraulic
system.

It is not only hydraulic components but also the
hydraulic oil itself which is damaged by discharges.
The sparking cracks the molecules of the fluid and
free radicals are formed. These radicals polymerize
into long chains and this in turn leads to the for-
mation of varnish. In addition, the free radicals ac-
celerate oil ageing.




5. Measuring Equipment
5.1 Mobile measuring equipment

In order to examine more closely the electrostatic
behaviour of a hydraulic system in the field, we have
a range of test equipment.

With the aid of a portable conductivity meas-
urement instrument we are able very quickly and
simply to determine the electrical conductivity of the
hydraulic fluid. It enables us to make an initial as-
sessment as to whether the conductivity has fallen
below a critical limit and can lead to electrostatic
phenomena.

Furthermore, HYDAC has developed a special
voltage sensor, the so-called StatStick. In conjunc-
tion with our widely-available portable device (HMG
3000) it is possible for our engineers in the field to
measure the voltage in the oil directly in the system.

StatStick

HMG 3000

Innovative StatStick with HMG 3000

In the case of discharge sparking in the system,
an oscilloscope can also be used as a measurement
device. Owing to the high sampling rate of the oscil-
loscope, the transient discharges are shown as
peaks on the display.

5.2 Stationary test rig

Our specially developed test rig which has been
certified by TUV is used to simulate real-world critical
applications. With the help of the test rig, the electro-
static behaviour of the hydraulic filter in critical oils
has been thoroughly analysed.

This has led to the development of the Stat-Free®
filter element series which combats the problem of
electrostatic discharge.

!l
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HYDAC Electrostatic Test Rig
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6. The Stat-Free® Technology

If a hydraulic system is using an oil with a low
conductivity and a non-conductive filter element, the
filter and the fluid can be charged electrostatically
and can lead to electrostatic discharges.

A purely discharge-capable design without the
addition of a special combination of media, indeed
reduces sparking in the element but the oil continues
to be charged. The charges at the interface of the
filter can dissipate, but the fluid has an even higher
charge because there is no sparking on the filter to
neutralize the charge. The highly charged oil is trans-
ported further through the system and uncontrolled
discharges are possible in other parts of the system
which under certain circumstances can lead to seri-
ous damage (e.g. explosion in the tank).

Using a new type of filtration meshpack and ele-
ment design, HYDAC has for the first time combined
excellent electrostatic characteristics and filtratioin
performance. Our Stat-Free® elements have
achieved a previously all-time low charge of the
filter element and the fluid during system operation.
In addition the Stat-Free® elements are equipped
with conductive O-ring caps and conductive core
tubes.

The performance of Stat-Free® elements has
been confirmed in thorough laboratory and field tests.
By comparing the test diagram below, the Stat-Free®
elements have a striking advantage over the conven-
tionally designed standard elements, in terms of the
oil charge generated.

Comparison of the electrostatic charge (volt)

250

200

The discharge potential of Stat-Free® elements

is much lower than with competitor elements!
150 230

100 \
50 / 60 <

4 0

Test on flat filter material Test on element

‘ Standard element m Stat-Free® element ‘

Comparison of the electrostatic charge (volf)

The new Stat-Free® technology is available for the
following HYDAC element materials:

= Mobilemicron (MM)
for filtration ratings 10 and 15 um

= Betamicron®4 (BN4)
for filtration ratings 3, 5, 10 and 20 ym

* Lubimicron (G/HC)
for filtration ratings 10 and 20 pm

In this case, please add "/ - SFREE" to the element
model code.

Example: 2600 R 010 G/HC /- SFREE

Stat-Free® elements are particularly suitable for
applications in power plants, gas turbines, plastic
injection moulding machines and calenders (paper
industry) and in mobile hydraulics, as well as any
other hydraulic and lubrication system which uses
new low conductivity oils.

They guarantee a high level of operating relia-
bility, since they prevent sparks, deflagration and
sludge formation in the oil. Longer oil change inter-
vals can be achieved through non-damaging filtration
of the oil.




7. Real-World Example and Reference

HYDAC became aware of the possibility of explo-
sions in the hydraulic tank of a large hydraulic system
after breather filters were burned out. The filters con-
cerned were competitor's filters which were not opti-
mized for electrostatic charging. Measurements
made on site using the StatStick revealed voltage
peaks of up to 17,000 Volt and dangerous discharge
sparks in the tank. Once retro-fitted with Stat-Free®
elements, no further discharges could be detected
and the voltage was just 2-3 Volt.

Voltage measurement using StatStick

(above: competitor's standard element voltage peaks
up to 17kV [scaling: 5kV]; below: Hydac Stat-Free®
element 2-3V [scaling: 5V])

A number of established companies in sectors
such as turbine lubrication, presses, plastic injection
moulding machines and mobile hydraulics have al-
ready named HYDAC as a reference with regard to
finding a solution to the problem of electrostatic dis-
charge, as indicated by the following quotation:

"Due to numerous, frequently recurring difficulties on
actual systems, we urgently recommend using filter
cartridges which inhibit electrostatic charging in oils
with low electrical conductivity. These filters are
available from HYDAC under the same model
code, by adding "/-SFREE"."

Moreover, the functionality of the Stat-Free® filter
elements has been analysed by DEKRA EXAM GmbH,
the German specialist unit for explosion protection at
the mining test facility (BVS). The efficiency of the
elements was confirmed in the expert report 13EXAM
10666 BVS-BI by DEKRA EXAM GmbH, Explosion
Protection Department.

8. Summary

= The charge separation in low conductivity oils
results in electrostatic charging and discharging.

= Electrostatic discharges can cause the following
damage, amongst others:
- Explosions in the hydraulic tank
- Accelerated oil ageing
- Damage to the filter element
- Destruction of electronic components
- Damage to cooler units

= A conductive design of filter element is not suffi-
cient to reduce oil charging.

» HYDAC Stat-Free® elements ensure a very low
charge in the filter element and the hydraulic fluid

Advantages:

= High level of operating reliability
because discharge sparking, deflagration and
sludge formation in the oil is eliminated

= Longer oil change intervals
because filtration of the oil is non-damaging

Conclusion:

These developments prove that at HYDAC we will
always find a solution to a customer problem. We not
only provide an efficient result, but we will see you
through the whole diagnostic process, especially in
challenging cases.

We look forward to hearing about your new
projects!
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NOTES

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.
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'}m Optimicron®
Innovative Filter Element
Technology for
Sustainable Filtration

HYDAC Optimicron® has a wealth of innovations and
optimised features.

B HYDAC Optimicron® at a glance:

® Unique HELIOS pleat geometry

® Innovative, integrated drainage layer*

® New, upstream drainage layer*

@ Efficient filter materials

@ Expansion of the range of filtration ratings
@ Optimised filter element wrap

Optimicron® will save you up to 30 % in differential
pressure. This not only protects your pocket,
but also the environment.

___

*) Designed for specific applications




Optimicron®

Innovative Filter Element
Technology for
Sustainable Filtration

Resources are increasingly scarce, energy prices are
rising and the environment is suffering. Energy efficiency
is the key to counteracting this trend and to saving both
costs and valuable resources.

HYDAC Optimicron® shows the way!

These innovative filter elements can make substantial
savings on energy and costs for machine and system
operators. The savings apply over the entire service life
and the elements offer superior performance at the same
time. The high energy efficiency of the new filter elements
therefore reduces CO, emissions.

Our contribution to sustainability!



Optimicron®
shows the way

Performance data [} Energy and cost savings over the entire service life with superior
performance at the same time.

B-values for Optimicron®

> . 1= J 5 pm 2 jarm
VA 2
&%
%
g
g ’ [Example:
g | Filtration rate: 10 ym
-E |2 B =400
E
Particle size [um]
Ap/Q Gradient coefficients in mbar / I/min
Optimicron® D elements Optimicron® R elements
Size Filtration rating Size Filtration rating
1 pm 3 ym 5 pm 10 pm 15 pm 20 ym 1 pum 3 ym 5 pum 10 ym 15 pm 20 pm
0030 77.8 63.9 43.3 22.8 14.0 11.3 0030 89.8 68.4 43.9 26.8 16.8 14.7
0035 50.2 21.3 171 13.7 10.0 7.44 0060 47.2 23.6 17.2 9.82 9.01 6.85
0055 26.0 12.3 9.90 7.90 5.17 3.84 0075 25.6 19.4 13.4 7.31 4.80 4.40
0060 53.5 26.0 18.3 121 9.78 6.32 0090 225 131 9.49 6.07 4.30 3.21
0075 16.7 8.40 6.75 5.40 ELE) 2.48 0110 223 13.1 8.87 5.40 4.26 3.24
0095 13.2 6.74 5.40 4.33 2.62 1.92 0150 13.4 7.80 5.65 3.61 2.55 1.91
0110 25.8 13.4 9.61 6.06 4.63 2.99 0160 16.0 8.00 5.68 3.22 2.69 2.32
0140 19.9 11.5 7.39 4.38 3.54 2.29 0165 141 9.44 7.37 4.02 2.25 2.42
0160 18.5 11.0 7.70 4.10 3.71 3.18 0185 10.4 7.44 5.74 2.93 1.65 1.41
0240 1.5 6.90 5.34 3.19 2.44 2.10 0195 7.66 5.48 4.22 2.16 1.22 1.04
0260 8.18 4.96 3.87 2.31 1.83 1.44 0210 5.66 3.28 2.55 1.53 1.00 0.88
0280 5.54 3.37 2.74 1.49 1.36 1.17 0240 10.4 5.18 3.66 2.27 1.84 1.41
0300 14.6 8.90 7.13 4.88 2.80 2.61 0270 3.66 2.12 1.65 0.993 0.649 0.568
0330 8.23 4.19 3.37 2.46 1.55 1.22 0280 5.10 2.57 2.08 1.43 1.06 0.804
0450 7.30 4.45 3.52 2.39 1.40 1.26 0330 8.09 3.72 2.73 1.48 1.28 1.02
0500 5.05 2.57 2.07 1.23 0.949 0.747 0450 6.33 3.17 2.30 1.40 1.00 0.850
0650 4.46 2.69 2.20 1.47 0.855 0.81 0500 5.27 2.60 1.90 1.09 0.835 0.685
0660 3.78 1.93 1.56 0.93 0.71 0.562 0580 249 1.23 0.900 0.525 0.395 0.340
0900 3.37 2.10 1.67 1.10 0.647 0.63 0600 2.35 1.23 1.10 0.613 0.416 0.340
0990 2.51 1.28 1.031 0.613 0.472 0.372 0660 3.57 1.69 1.21 0.671 0.566 0.447
1320 1.85 0.966 0.759 0.451 0.348 0.274 1 0750 21 1.12 0.924 0.529 0.335 0.322
1500 1.64 0.968 0.704 0.48 0.36 0.284 | I 0850 2.77 1.31 1.001 0.576 0.439 0.360
i | 0950 2.39 1.03 0.793 0.476 0.379 0.311
S 1300 1.72 0.723 0.585 0.350 0.320 0.223
1700 1.35 0.640 0.527 0.281 0.252 0.176
A 2600 0.841 0.362 0.292 0.176 0.157 0.111
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Features

Optimised filter Innovative wrap offers a high degree of tear-resistance
element wrap and identifies the element as being original equipment.

Round perforations | Oval perforations |

The new perforations ensure optimised The optimised perforations have the effect Customised multicoloured

flow onto the filter pleats and thus of distributing the stress evenly in the axial brand labelling provides

minimise pressure losses effectively. and radial directions and thus increase tear- protection from product
resistance. piracy.

Innovative HELIOS P The special form of the pleats is
pleat geometry W like the crown of HELIOS, god of the sun.

' Available area for incident flow

Standard HELIOS

The innovative HELIOS pleat geometry The special geometry significantly increases Particularly under high
consists of alternating high and low the area open to the flow and calms the flow dynamic load conditions,
pleats. : in the area between the pleats, reducing the the special geometry
) . [ diff 'enti'FI pressure. prevents the pleats
'.IL \ . . ,|;i ' e{ ¥ Y A becoming compressed and
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Optimicron®
Features

ven B Free flow of fluid with very low differential pressure
P 1O seve
filtration Iayers and high contamination retention.

Wire mesh

Integrated drainage layer

Downstream protective layer

Main filter

— Pre-filter

ﬁ Upstream

protective layer

Optimised element drainage

The unique asymmetrical structure provides large flow cross-sections,

Optimised element drainage: effectively preventing dead-spaces, turbulence and pressure losses

The homogenous and robust non-woven material protects the sensitive

Upstream protective layer: microglass media from mechanical damage.

The graduated structure of the filter media ensures efficient particle
Pre and main filter: retention together with a high level of contamination capacity and a
long element service life.

The pressure-resistant protection and support layer offers optimum
Downstream protective layer: support for the pre- and main-filter media even under high differential
pressure conditions.

The integrated drainage layer directs the flow of fluid freely to the clean ! o
[‘ side and results in very low element differential pressures. A I3 e
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Integrated drainage layer:
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High quality wire mesh:
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shows the way

Protects the mYD,Ar\]C|Optim!cron<@ m?rhesfmgh elnergyts?_\;]ipgs ptosséible IovebrI
: e whole service life of the filter element. This protects valuable
environment and resources and reduces the CO, emissions.
your pocket

PO

Pe (t) = Differential pressure

= Final differential pressure
= Initial differential pressure Standard
STime filter element
= Initial time point

= Change time point
= Flow rate

= Pump capacity

= Efficiency of pump
= Work
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I Our contribution
to sustainability.

Energy efficient innovations are the main focus of
our developments, so that systems operate more
economically.

| ] - . (] Optimised filter elements for
. | Nwzrid Optl micron applications in power stations
, ASEL T ) Power and rotary presses using
| | | Stat-Free® technology
| B ! 3 e . 1 TS E R T
| : | = = & Optimised filter elements for
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' ulsations using Stat-Free
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0 . ptimised filter elements for
| E i Optimicron use in paper mills
| } i Pulp & Paper
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NOTES

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications and operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.
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1. OPTIMICRON®

POWER-ELEMENT

1.1 DESCRIPTION
The new filter elements in
the Optimicron® Power series
demonstrate impressive levels of
robustness, safety and a particularly
low pressure drop. They are compact
in design and enable homogeneous
flow of the fluid thanks to the
innovative filter mesh pack structure.

Optimicron® Power elements
have been designed to meet
the requirements of the API 614
Standard.

The Stat-Free® technology
incorporated into Optimicron®
Power elements also ensures an
increased level of operational safety
by preventing electrostatic charging
on the filter element. As a result,
the service life of the oil is also
considerably increased.

1.2 STAT-FREE® TECHNOLOGY
INCLUDED
As standard, Optimicron® Power
elements are equipped with the tried-
and-tested Stat-Free® technology (to
prevent electrostatic charging in the
system).
As a result of increasing
environmental awareness worldwide,
operators are to a greater extent
using zinc-free and ashless oils,
such as bio oils which have very low
conductivity. In these oils, electrostatic
discharges are a common occurrence
in the form of sparking, for example
on the filter element or in the tank.
Depending on the gas composition
in and around the tank, sparking can
cause deflagrations or explosions.
Furthermore, the discharges can
cause a chemical reaction in the oil,
giving rise to oil ageing products.

Optimicron® Power
Filter Elements ON/PO

for power plant applications
up to 10 bar, filtration rating 5, 10 and 20 pm

Optimicron’
Power

77/
\\/77f

1.3 GENERAL DATA

Collapse stability

10 bar for return line filter elements

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

5,10, 20 um

Bypass cracking pressure

Return line filter element ("R"): standard 3 bar
Return line filter element for API applications ("A"):
Without bypass valve as standard

(others on request)

Category of filter element

Single use element

Oil ageing products can be deposited
in the system and can clog up
expensive system components. In
addition, the filtration efficiency of

the filter elements is impaired by
sparking due to the holes burned in
the filter mesh pack which in turn can
lead to reduced retention of system
contamination.

The Stat-Free® technology
incorporated into Optimicron® Power
elements slows down the oil ageing
described above because the special
filter mesh pack design prevents
electrical charging in the system.

This means that the service life of
both the oil and the components

can be extended. The Stat-Free®
technology prevents the phenomenon
of electrostatic charging and therefore
the sparking in the system. It can be
used in every conceivable application,
irrespective of oil type.

1.4 INNOVATIVE OUTER WRAP WITH
IMPROVED DIFFUSER EFFECT FOR
PRINTING WITH CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising
medium for the OEM
and guarantees
security of the spares
| business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the contaminated
condition.

1.5 COMPATIBILITY WITH
HYDRAULIC FLUIDS TO ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

o  E7.213.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RFL, RFLD)

0660 R 010 ON/PO [-KB
s

Size
0110, 0240, 0330, 0500, 0660, 0850, 0950,
1300, 1700, 2600, 2700

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Type Return line filter element "R"...ON/PO
R Return line filter element Size 5 um 10 um 20 ym
Filtration rating in pm 0110 3.63 3.08 2.03
005, 010, 020 0240 1.32 1.12 0.72
Filter material of element 0330 0.81 0.69 0.44
ON/PO Optimicron® Power, collapse stability up to 10 bar 0500 0.53 0.45 0.29
Supplementary details 0660 0.35 0.30 0.19
vV FPM (Viton) seal 0850 0.28 0.24 0.16
KB without bypass valve 0950 0.18 0.21 0.14
1300 0.18 0.15 0.10
1700 0.13 0.11 0.07
2600 0.08 0.07 0.05
2700 0.08 0.07 0.05

2.2 MODEL CODE FOR RETURN LINE FILTER ELEMENTS IN AFLD AND
ALFS FILTERS

%?&A 10 ON/PO [-V

Size
0110, 0120, 0230, 0240, 0330, 0500, 0540, 0880, 1400, 2700
Type
A Filter elements to API guidelines
Filtration rating in pm
005, 010, 020

Filter material of element
ON/PO Optimicron® Power, collapse stability up to 10 bar

Supplementary details
V FPM (Viton) seal

3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
AP, g = S€€ housing curve in the
relevant filter brochure

=Q - SK* . viscosity

1000 30

(*see point 4.1)

Ap

element

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

Return line filter element "A"...ON/PO

Size 10 um
0110 3.08
0120 1.37
0230 0.68
0240 1.12
0330 0.69
0500 0.45
0540 0.33
0880 0.14
1400 0.09
2700 0.07

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. OPTIMICRON®

PULSE ELEMENT

1.1 DESCRIPTION
The new application-specific filter
elements in the Optimicron® Pulse
series are notable for their special
fatigue strength in applications which
are subject to extreme pulsations.

Pressure fluctuations in hydraulic
systems can occur, for example,
when cylinder pistons move or
accumulators are charged. The
frequency of pressure fluctuations
varies considerably depending on the
application. On injection moulding
machines, the movement of the
clamping unit causes large pressure
fluctuations, often with an extremely
high cycle rate. The new HYDAC
Optimicron® Pulse filter element can
withstand these dynamic stresses.
Special flexible materials in the filter
mesh pack provide the filter element
with a high fatigue strength. Fatigue
fractures in the filter mesh pack and
penetration of contamination to the
clean side are therefore prevented.

The innovative HELIOS pleat
geometry ensures a free cross-
sectional area even at high flow
rates and as a result delivers a lower
differential pressure.

Additionally, the Optimicron®

Pulse filter element is fitted with

the tried and tested Stat-Free®
technology, which effectively prevents
electrostatic discharges in the
hydraulic system.

Optimicron® Pulse
Filter Elements ON/PS / OH/PS

for applications with strong pulsations
up to 210 bar, filtration rating 3, 5, 10 and 20 ym

Optimicron’
Pulse

A

1.2 GENERAL DATA

Collapse stability

ON/PS: 20 bar
OH/PS: 210 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

3,5,10, 20 um

Bypass cracking pressure

Pressure filter element (*D"):
Without bypass valve as standard
(bypass valve on request)

Category of filter element

Single use element

1.3 STAT-FREE® TECHNOLOGY
INCLUDED
As standard, Optimicron® Pulse
elements are equipped with the tried-
and-tested Stat-Free® technology (to
prevent electrostatic charging in the
system).
As a result of increasing environmental
awareness worldwide, operators are
to a greater extent using zinc-free and
ashless oils, such as bio oils which
have very low conductivity. In these oils,
electrostatic discharges are a common
occurrence in the form of sparking,
for example on the filter element or
in the tank. Depending on the gas
composition in and around the tank,
sparking can cause deflagrations or
explosions. Oil ageing products can be
deposited in the system and can clog
up expensive system components.
In addition, the filtration efficiency
of the filter elements is impaired by
sparking due to the holes burned in
the filter mesh pack which in turn can
lead to reduced retention of system
contamination.
The Stat-Free® technology incorporated
into Optimicron® Pulse elements slows
down the oil ageing described above
because the special filter mesh pack
design prevents electrical charging in
the system. This means that the service
life of both the oil and the components
can be extended. The Stat-Free®
technology prevents the phenomenon
of electrostatic charging and therefore
the sparking in the system. It can be
used in every conceivable application,
irrespective of oil type.

1.4 INNOVATIVE OUTER WRAP WITH
INCREASED ROBUSTNESS AND
IMPROVED DIFFUSER EFFECT FOR
PRINTING WITH CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising
medium for the OEM
'8 and guarantees

I security of the spares
! business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the contaminated
condition.

1.5 COMPATIBILITY WITH
HYDRAULIC FLUIDS TO ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

o E7.222.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD PRESSURE FILTER ELEMENTS
(For use in filters: LF, LFF, LPF, DF, DFF, DF...MHA, DF...MHE, DFZ)

0660 D 010 ON/PS /-
Size
0030, 0060, 0110, 0140, 0160, 0240, 0260, 0280, 0330,
0500, 0660, 0990, 1320, 1500
Type
D Pressure filter element
Filtration rating in pm
003, 005, 010, 020
Filter material of element
ON/PS Optimicron® Pulse, collapse stability up to 20 bar
OH/PS Optimicron® Pulse, collapse stability up to 210 bar

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Inline filter element "D"...ON/PS

Size 3 um 5pm 10 pm (20 pm

0030 63.9 43.3 251 1.3

0035 23.6 19.0 16.3 9.3

0055 13.7 11.0 8.9 4.8

0060 28.9 20.4 14.5 7.9

0110 14.9 10.7 7.3 3.7

0140 12.8 8.2 53 2.9

Supplementary details
\% FPM (Viton) seal

3. FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APy gusing = S€€ housing curve in the

relevant filter brochure

=Q - SK* , viscosity

element 1000 30

(*see Point 4.1)

Ap

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

0160 13.1 8.8 55 3.5

0240 8.2 6.1 4.3 2.3
0260 1.7 7.3 4.8 2.5
0280 4.0 3.1 2.0 1.3
0330 8.6 3.9 3.0 1.7
0500 3.0 24 1.5 1.1
0660 2.3 1.8 1.1 0.8
0990 2.0 1.2 0.7 0.5
1320 1.1 0.9 0.5 0.4
1500 1.1 0.9 0.5 0.4

Inline filter element "D"...ON/PS

Size 3 um 5 um 10 um (20 um

0030 87.5 59.3 34.4 15.5

0035 32.3 26.0 22.3 12.7

0055 18.8 15.1 12.2 6.6

0060 39.6 28.0 19.9 10.8

0110 20.4 14.7 10.0 5.1

0140 17.5 1.2 7.2 4.0

0160 18.0 121 7.6 4.8

0240 1.2 8.4 5.9 3.2

0260 2.3 10.0 6.6 3.4
0280 5.5 4.3 2.8 1.8
0330 6.7 5.3 4.1 2.3
0500 4.1 3.3 2.1 1.5
0660 3.1 2.5 1.5 1.1
0990 2.0 1.6 1.0 0.7
1320 1.5 1.2 0.7 0.6
1500 1.5 1.2 0.7 0.6

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. OPTIMICRON®

PULP & PAPER ELEMENT
1.1 DESCRIPTION
Drawing on HYDAC's many years
of experience in the paper and
pulp industry our new Optimicron®
Pulp & Paper series elements have
been specially developed for use in
paper mills. Typically they are used
in classic lubrication applications
such as the dry and wet end, in
the calender and in the cooling oil
filtration circuit of the press section.

Thanks to innovative characteristics
such as

the HELIOS pleat geometry and the
optimised micro-glass media, the new
industry-specific filter elements satisfy
the typical requirements demanded of
a filter element in such applications.

... HELIOS

Optimicron® Pulp

& Paper

Filter Elements ON/PP

for use in paper mills

up to 10 bar, filtration rating 5 pm

Optimicron’
Pulp & Paper

o

1.2 GENERAL DATA

Collapse stability

10 bar for return line filter elements

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

5um

Bypass cracking pressure

Return line filter element ("R"):
standard 3 bar
(others on request)

Category of filter element

Single use element

1.3 INNOVATIVE OUTER WRAP WITH
IMPROVED DIFFUSER EFFECT FOR
PRINTING WITH CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising medium for the OEM
and guarantees
security of the spares
business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the
contaminated

condition.

1.4 COMPATIBILITY WITH
HYDRAULIC FLUIDS TO ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e |ubrication oils DIN 51517, AP,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

~  E 7.223.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in filters: NF und NFD, starting at size 1340)

1300 R 005 ON/PP /-F
Size
1300, 2600
Type
R Return line filter element
Filtration rating in pm
005

Filter material of element
ON/PP Optimicron® Pulp & Paper, collapse stability up to 10 bar

K

Supplementary details
\% FPM (Viton) seal
KB without bypass valve

3. FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APy gusing = S€€ housing curve in the

relevant filter brochure

=Q - SK* , viscosity

element 1000 30

(*see Point 4.1)

Ap

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Return line filter element "R"...ON/PP

Size 5pm
1300 0.001
2600 0.00045

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. OPTIMICRON®

1.1 DESCRIPTION
The new Optimicron® filter elements
have been optimised in respect of
filtration performance and energy
efficiency. They offer the best
combination when it comes to
separation efficiency, service life and
differential pressure.

As a complete package the innovative
characteristics of the new technology
have a very positive impact on the
differential pressure of the elements.
For example, the new HELIOS filter
mesh pack geometry has the effect of
stabilising the pleats and increasing
the available area of incident flow.
The obvious advantage is improved
flow conditions and as a result lower
differential pressure.

The efficient micro-glass media
forming the core of the filter element
delivers first class filtration efficiency
and a low differential pressure over
the whole lifetime of the element and
is now also available in 1 and 15 ym
ratings.

The new design of the filter mesh
pack and the combination of (up to
seven) exclusive filtration layers has

a particularly favourable effect on the
differential pressure. So for example,
a drainage layer with asymmetrical
thread thickness as the first layer on
the contaminated side channels the
fluid and at the same time provides
extensive and soft support of the other
media. The penultimate filter layer, the
so-called integrated drainage layer,
ensures directed flow and prevents
impact losses, dead spaces and
turbulence which usually occur when
wire mesh is used exclusively.

Optimicron®

Filter Elements ON

up to 20 bar,

filtration rating 1, 3, 5, 10, 15 and 20 ym

E@NWM,

iz

1.2 GENERAL DATA

Optimicron’

Please note:

Ongoing conversion from Betamicron®
(BN4HC) to Optimicron® (ON)!

Collapse stability

20 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

1,3,5,10, 15, 20 ym

Bypass cracking pressure

Pressure filter element ("D"):
Without bypass valve as standard
Return line filter element ("R"):
Standard 3 bar (others on request)

Category of filter element

Single use element

1.3 STAT-FREE® TECHNOLOGY
OPTIONAL

By completely revising the materials
used, e.g. through the use of
conductive plastics, fully discharge-
capable filter elements are the result.
Electrical charging of the filter
elements during operation has
therefore been reduced to a negligible
level. The risks of sudden sparking
and the subsequent formation of
soot or sludge in the oil are therefore
reliably eliminated.

With the new Stat-Free® filter
elements, HYDAC
has for the first

time succeeded in
combining excellent
electrostatic
characteristics with

Unprecedented low
charge generation in
the filter element and
in the system fluid is
achieved with a new
type of filter mesh pack and element
design.

filtration performance.

1.4 INNOVATIVE OUTER WRAP WITH
IMPROVED DIFFUSER EFFECT FOR
PRINTING WITH CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising medium for the OEM
and guarantees
security of the spares
business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the
contaminated

condition.
.5 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

-—

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

1.6 APPLICATION

Optimicron® filter elements are
intended to be used in all industries
where particular importance is placed
on first class filtration efficiency, high
cleanliness classes as well as on
significant savings in energy costs and
on sustainable filtration.

~ E 7.224.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD PRESSURE FILTER ELEMENTS

(Can be used in the following filters: LFM, MFM, MFM.../-OIU, MFM..L.., DFM, HFM, LPF, LF, LFF, MDF, HDF, HDFF, DF,
DFF, DFFX, FLND, FMND, DFDK, DF...K P, DF...MHA, DF...MHE, DF...M A, DF...M P, DFZ, DF...Q E, DFP, DFPF)

Size

0660 D
e

0030, 0035, 0055, 0060, 0075, 0095, 0110, 0140, 0160,
0240, 0260, 0280, 0300, 0330, 0450, 0500, 0650, 0660,

0900, 0990, 1320, 1500

Type
D Pressure filter element

010 ON -V

Filtration rating in pm
001, 003, 005, 010, 015, 020
Filter material of element

ON Collapse stability up to 20 bar

Supplementary details
\Y, FPM (Viton) seal
SFREE Stat-Free® element technology

2.2 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RFM, RF, RFD, RFL, RFLD, NF, NFD)

Size

0030, 0060, 0075, 0090, 0110, 0150, 0160, 0165, 0185,
0195, 0210, 0240, 0260, 0270, 0280, 0330, 0450, 0500,
0580, 0600, 0660, 0750, 0850, 0950, 1300, 1700, 2600

Type
R Return line filter element

Filtration rating in pm

2
lo
(o)
|4
I

001, 003, 005, 010, 015, 020

Filter material of element
ON Collapse stability up to 20 bar

Supplementary details

V FPM (Viton) seal
SFREE Stat-Free® element technology




3. FILTER CALCULATION / 4. ELEMENT CHARACTERISTICS
SIZING 4.1 GRADIENT COEFFICIENTS FOR FILTER ELEMENTS

The total pressure drop of a filter at a The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic

certain flow rate Q is the sum of the viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in
housing Ap and the element Ap and is viscosity.

calculated as follows:

Pressure filter element "D"...ON

Aptotal = Aphousing + Apelement

. . Size 1 um 3 um 5um 10 ym 15 ym 20 pm

APy ousing = S€€ housing curve in the 0030 77.8 63.9 43.3 22.8 14.0 123
relevant filter brochure 0035 50.2 21.3 171 13.7 10.0 7.44

Ap -q - _SK* . viscosity 0055 26.0 12.3 9.90 7.90 517 3.84
element 1000 30 0060 53.5 26.0 18.3 12.1 978 6.32
(*see Point 4.1) 0075 16.7 8.40 6.75 5.40 3.33 248

0095 13.2 6.74 5.40 433 262 1.92

0110 258 13.4 9.61 6.06 4.63 2.99

0140 19.9 15 7.39 4.38 3.54 2.29

0160 18.5 11.0 7.70 4.10 3.71 3.18

0240 15 6.90 534 3.19 2.44 2.10

0260 8.18 4.96 3.87 2.31 1.83 1.44

0280 554 3.37 2.74 1.49 1.36 117

0300 14.6 8.90 713 4.88 2.80 2.61

0330 8.23 4.19 3.37 2.46 1.55 1.00

0450 7.30 4.45 352 2.39 1.40 1.6

0500 5.05 257 2.07 1.3 0.95 0.75

0650 4.46 2.69 2.20 1.47 0.86 0.81

0660 378 1.93 1.56 0.93 0.71 0.56

0900 3.37 2.10 1.67 1.10 0.65 0.63

0990 2.51 1.08 1.03 0.61 0.47 0.37

1320 1.85 0.97 0.76 0.45 0.35 0.27

1500 1.64 0.97 0.70 0.48 0.36 0.28

Return line element "R"...ON

Size 1um 3 ym 5 pm 10 pm 15 pm 20 pm
0030 89.8 68.4 43.9 26.8 16.8 14.7
0060 47.2 23.6 17.2 9.82 9.01 6.85
0075 25.6 19.4 13.4 7.31 4.80 4.40
0090 22.5 13.1 9.49 6.07 4.30 3.21
0110 22.3 13.1 8.87 5.40 4.26 3.24
0150 13.4 7.80 5.65 3.61 2.55 1.91
0160 16.0 8.00 5.68 3.22 2.69 2.32
0165 14.1 9.44 7.37 4.02 2.25 2.42
0185 10.4 7.44 5.74 2.93 1.65 1.41
0195 7.66 5.48 4.22 2.16 1.22 1.04
0210 5.66 3.28 2.55 1.53 1.00 0.88
0240 10.4 5.18 3.66 2.27 1.84 1.41
0270 3.66 2.12 1.65 0.99 0.65 0.57
0280 5.10 2.57 2.08 1.43 1.06 0.80
0330 8.09 3.72 2.73 1.48 1.28 1.02
0450 6.33 3.17 2.30 1.40 1.00 0.85
0500 5.27 2.60 1.90 1.09 0.84 0.69
0580 2.49 1.23 0.90 0.53 0.40 0.34
0600 2.35 1.23 1.10 0.61 0.42 0.34
0660 3.57 1.69 1.21 0.67 0.57 0.45
0750 2.1 1.12 0.92 0.53 0.34 0.32
0850 2.77 1.31 1.00 0.58 0.44 0.36
0950 2.39 1.03 0.79 0.48 0.38 0.31
1300 1.72 0.72 0.59 0.35 0.32 0.22
1700 1.35 0.64 0.53 0.28 0.25 0.18
2600 0.84 0.36 0.29 0.18 0.16 0.11
1320 1.85 0.97 0.76 0.45 0.35 0.27
1500 1.64 0.97 0.70 0.48 0.36 0.28

For information on bypass valve curves, please see Filter Element (Quick Selection)
brochure no.: E 7.221../..

~ E 7.224.1/04.15
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NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. BETAMICRON®ELEMENT

1.1 DESCRIPTION

The 3-stage structure of Betamicron®
filter elements ensures the maximum
contamination retention and filtration
performance. An additional drainage
layer directs the fluid flow with optimal
efficiency, achieving particularly
favourable Ap/Q characteristics.

An innovative bonding process used
for the longitudinal seam guarantees
that the cut ends of the mesh pack
remain completely sealed even under
high load variations. This eliminates
the possibility of particles crossing
from the contaminated to the clean
side.

To prevent the formation of zinc soap,
which occurs mainly in conjunction
with water-based fluids (HFA /

HFC) and bio oils, no components
containing zinc are utilized.

The metal tube which forms a stable
core inside the element is constructed
as a spiral lock seam tube. This
provides consistent stability and a

significant reduction in element weight.

The pleated filter mesh pack is
encased in a stable outer wrap.

This wrap distributes the incoming
fluid evenly over the mesh pack. In
addition the mesh pack is not directly
exposed to the flow, and this protects
it from pulsating flows. In this way,
the element achieves extremely high
fatigue strength values. Moreover,
the mesh pack is protected from
mechanical damage.

Betamicron® Filter Elements

BN4HC/BH4HC

up to 210 bar, filtration rating 3, 5, 6, 10, 20, 25 um

1.2 GENERAL DATA

Collapse stability

BN4HC: 20 bar
BH4HC: 210 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

3,5, 6, 10, 20, 25 ym

Bypass cracking pressure

Pressure filter element (*D"): Without bypass valve
as standard

Pressure filter element to DIN 24550 ("DN"):
Without bypass valve as standard

Pressure filter element for MFX filter ("MX"):
standard 3.5 bar

Return line filter element ("R"): standard 3 bar
Return line filter element to DIN 24550 ("RN"):
standard 3.5 bar

Return line filter element for pressure filter ("RD"):
standard 3.4 bar

(others on request)

Category of filter element

Single use element

1.3 STAT-FREE® TECHNOLOGY
OPTIONAL

By completely revising the materials
used, e.g. through the use of
conductive plastics, fully discharge-
capable filter elements are the result.
Electrical charging of the filter
elements during operation has
therefore been reduced to a negligible
level. The risks of sudden sparking
and the subsequent formation of
soot or sludge in the oil are therefore
reliably eliminated.

With the new Stat-Free?® filter
elements, HYDAC
has for the first

time succeeded in
combining excellent
electrostatic
characteristics with

Unprecedented low
charge generation in
the filter element and
in the system fluid is
achieved with a new
type of filter mesh pack and element
design.

filtration performance.

1.4 OUTER WRAP PRINTED WITH
CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising
medium for the OEM
and guarantees
security of the spares
business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the contaminated
condition.
1.5 COMPATIBILITY WITH
HYDRAULIC FLUIDS TO ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

E 7.210.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD PRESSURE FILTER ELEMENTS

(Can be used in the following filters: LFM, MFM, MFM../-OIU, MFM..L.., DFM, HFM, LPF, LF, LFF, MDF, HDF, HDFF, DF, DFF,
DFFX, FLND, FMND, DFDK, DF...K P, DF...MHA, DF...MHE, DF..M A, DF..M P, DFZ, DF...Q E, DFP, DFPF)

Dﬁ'ﬁﬂ D 010 BN4HC [-V
Size

0030, 0035, 0055, 0060, 0075, 0095, 0110, 0140, 0160, 0240, 0260,
0280, 0300, 0330, 0450, 0500, 0650, 0660,0900, 0990, 1320, 1500
Type
D Pressure filter element
Filtration rating in pm
003, 005, 010, 020
Filter material of element
BN4HC Collapse stability up to 20 bar
BH4HC Collapse stability up to 210 bar

Supplementary details
\% FPM (Viton) seal
SFREE Stat-Free® element technology

2.2 MODEL CODE FOR PRESSURE FILTER ELEMENTS TO DIN 24550
(Can be used in the following filters: FLN, LFN, LFNF, DFN, DFNF, FLND, FMND, DFDKN)

=]
—
=
=]
1=
Z
=]
—
=)
|m
<
S
|:
(9]
1

Size

0040, 0063, 0100, 0160, 0250, 0400
Type
DN Pressure filter element to DIN 24550
Filtration rating in pm
003, 006, 010, 025
Filter material of element

BN4HC Collapse stability up to 20 bar
BH4HC Collapse stability up to 210 bar

Supplementary details
V FPM (Viton) seal
SFREE Stat-Free® element technology

2.3 MODEL CODE FOR PRESSURE FILTER ELEMENTS IN MFX FILTERS

i
|

Size
0100, 0200
Type
MX Pressure filter element for MFX filter
Filtration rating in pm
003, 005, 010, 020

Filter material of element
BN4HC Collapse stability up to 20 bar

Supplementary details
\Y, FPM (Viton) seal




2.4 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RFM, RF, RFD, RFL, RFLD, NF, NFD)

Size

0030, 0060, 0075, 0090, 0110, 0150, 0160, 0165, 0185, 0195, 0210, 0240, 0260, 0270, 0280,
0330, 0450, 0500, 0580, 0600, 0660, 0750, 0850, 0950, 1300, 1700, 2600, 2700

Type
R Return line filter element

Filtration rating in pm
003, 005, 010, 020
Filter material of element

BN4HC Collapse stability up to 20 bar
Supplementary details

\% FPM (Viton) seal
SFREE Stat-Free® element technology

2.5 MODEL CODE FOR RETURN LINE FILTER ELEMENTS TO DIN 24550
(Can be used in the following filters: RFN, RFND, RFLN, RFLND)

Z
=
=)
2
iz
(@)

0100 R
Size
0040, 0063, 0100, 0160, 0250, 0400, 0630, 1000
Type

RN Return line filter element to DIN 24550
Filtration rating in pm

003, 006, 010, 025
Filter material of element

BN4HC Collapse stability up to 20 bar
Supplementary details

\% FPM (Viton) seal
SFREE Stat-Free® element technology

2.6 MODEL CODE FOR RETURN LINE FILTER ELEMENTS IN PRESSURE FILTERS
(Can be used in the following filters: LPF.../-TH, LPF...GGA)

)
=)
o
|UJ
r4
=
|:|:
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I

0241 R
Size
0161, 0241, 0261, 0281
Type
RD Return line filter element for pressure filters

Filtration rating in pm

003, 005, 010, 020
Filter material of element

BN4HC Collapse stability up to 20 bar
Supplementary details

\% FPM (Viton) seal

~ E7.210.1/04.15
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3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = S€€ housing curve in the
relevant filter brochure

=Q - SK* , viscosity

1000 30

(*see point 4.1)

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Ap

element

Pressure filter element "DN"...BN4HC

Return line filter element "RD"...BN4HC

Pressure filter element "D"...BN4HC

Size 3 um 5pum 10 ym |20 ym
0030 63.9 43.3 22.8 11.3
0035 23.6 19.0 14.8 9.3
0055 13.7 11.0 8.1 4.8
0060 28.9 204 13.2 7.9

0075 9.3 7.5 5.3 3.1

0095 7.5 6.0 4.1 24

0110 14.9 10.7 6.6 3.7

0140 12.8 8.2 4.8 2.9

0160 13.1 8.8 4.6 3.5

0240 8.2 6.1 3.6 23
0260 5.9 4.4 2.6 1.6
0280 4.0 3.1 1.7 1.3
0300 10.6 8.1 5.3 2.9
0330 5.4 3.9 3.0 1.7
0450 5.3 4.0 2.6 1.4
0500 3.3 24 1.5 1.1
0650 3.2 2.5 1.6 0.9
0660 2.5 1.8 1.1 0.8
0900 2.5 1.9 1.2 0.7
0990 1.6 1.2 0.7 0.5
1320 1.2 0.9 0.5 0.4
1500 1.1 0.8 0.6 0.4

Pressure filter element "D"...BH4HC

Size 3 um 6 pm 10 um  [25 pm Size 3 um 5pm 10 pm (20 pm
0040 23.9 14.9 8.6 6.6 0161 13.4 10.4 6.5 3.5
0063 16.3 9.9 6.0 4.6 0241 8.1 6.3 3.9 2.1
0100 11.9 6.6 4.0 3.2 0261 5.2 4.1 2.5 1.4
0160 7.9 5.1 3.4 2.6 0281 3.3 2.5 1.6 0.9
0250 5.1 3.2 2.1 1.8
0400 132 120 |18 |10 4.2 CONTAMINATION RETENTION
CAPACITYIN G
Pressure filter element "DN"...BH4HC The contamination retention and
Size |[Suym |6um |10pm |25 ym particle filtration performance of
0040 1404 24.8 16.4 10.9 an element are established in the
8‘1’83 fgg ]f§ ;17-7 ;g multipass test to ISO 16889. This
0160 T8.0 5.1 38 25 procedur_e_wnh its precisely defined
0250 52 32 28 19 test conditions and a standard
0400 |34 51 17 11 test dust (ISO MTD) enables the
performance data of different elements
to be compared.
Pressure filter element "MX"...BN4HC - —
Size 3um 5 ym 70 um |20 pm : Pressure filter element "D"...BN4HC
0100 12.0 9.0 46 34 Size 3 um 5 pum 10 ym  [20 ym
0200 70 53 27 20 0030 4.6 5.1 5.4 5.6
0035 7.2 8.1 8.6 8.8
0055 14.0 15.8 16.6 17.2
Return line filter element "R"...BN4HC 0060 6.5 7.3 7.8 8.0
Size 3pym _ [5pym  [10pm |20 um 0075 [21.6 24.3 257 26.5
0030 |68.4 43.9 26.8 14.7 0095 |27.5 30.9 32.7 33.7
0060 26.8 18.3 10.9 6.9 0110 13.8 15.5 16.4 16.9
0075 22.0 14.2 8.1 4.4 0140 18.1 20.3 21.5 22.2
0090 14.9 101 6.7 3.2 0160 19.8 22.2 23.5 24.3
0110 14.9 9.4 6.0 3.2 0240 32.3 36.3 38.4 39.6
0150 8.9 6.0 4.0 1.9 0260 70.6 79.3 83.9 86.6
0160 9.5 5.9 3.8 2.9 0280 70.6 79.3 83.9 86.6
0165 1.2 7.8 4.5 2.4 0300 26.1 29.3 31.0 32.0
0185 8.9 6.1 3.3 1.8 0330 47.2 53.1 56.1 57.9
0195 4.9 4.4 2.1 1.2 0450 52.1 58.7 62.0 63.9
0210 3.9 2.6 1.8 1.1 0500 76.9 86.5 91.5 94.4
0240 6.2 3.8 2.6 1.8 0650 85.4 96.1 101.5 104.7
0260 5.4 4.0 2.7 15 0660 102.2 114.9 121.5 1254
0270 25 1.7 1.1 0.7 0900 112.8 127.0 1341 138.3
0280 3.1 2.2 1.6 1.0 0990 154.5 173.7 183.7 189.5
0330 4.2 2.7 1.7 1.2 1320 209.9 236.0 249.6 257.5
0450 3.6 2.3 1.6 1.0 1500 200.9 226.2 238.9 246.4
0500 3.0 1.9 1.3 0.8
0580 [1.4 0.9 0.6 0.4 : —
0600 14 11 0.7 04 : Pressure filter element "D"...BH4HC
0660 19 12 08 05 Size 3 um 5um 10 um |20 ym
0750 13 0.9 0.6 0.4 0030 3.0 2.9 3.2 3.7
0850 15 10 0.7 0.4 0035 5.3 5.2 5.8 6.6
0950 12 0.8 05 04 0055 10.5 10.3 11.5 13.0
1300 [0.8 0.6 0.4 0.3 0060 |46 |45 50 57
1700 0.7 05 03 02 0110 10.1 9.9 10.9 12.4
2600 0.4 0.3 0.2 0.1 0140 13.3 13.0 14.3 16.3
2700 0.4 0.3 0.2 0.1 0160 12.9 12.6 13.9 15.9

Size 3 um 5um 10 ym |20 ym
0030 91.2 50.7 36.3 19.0
0035 47.8 28.1 16.8 10.5
0055 24.2 14.2 8.5 5.3
0060 58.6 32.6 18.1 12.2
0110 254 14.9 8.9 5.6

0140 19.9 11.3 8.1 4.3

0160 16.8 10.4 5.9 4.4

0240 10.6 6.8 3.9 2.9

0260 8.1 4.8 3.3 1.9
0280 5.7 3.4 1.8 1.6
0300 16.0 8.9 7.1 3.3
0330 7.7 4.5 2.8 2.0
0450 7.8 4.3 3.4 1.6
0500 4.2 2.6 1.5 1.2
0650 4.7 2.6 2.1 1.0
0660 3.3 1.9 1.0 0.9
0900 3.5 2.0 1.6 0.7
0990 2.2 1.3 0.8 0.6
1320 1.6 1.0 0.6 0.4

1500 1.4 0.8 0.6 0.5

0240 21.6 211 23.2 26.5
0260 48.1 471 51.8 59.1
Return line filter element "RN"...BN4HC 0280 481 47 1 51.8 59.1
Size 3pm |[6pym  [10pm |25 um 0300 [17.0 16.6 18.3 20.9
0040 14.2 7.8 4.8 2.6 0330 34.6 33.9 37.2 42.5
0063 9.5 5.2 3.4 1.8 0450 35.0 34.2 37.6 42.9
0100 6.8 3.3 2.3 1.2 0500 57.5 56.3 61.8 70.5
0160 3.6 1.8 1.2 0.5 0650 58.3 57.1 62.8 71.6
0250 2.8 1.4 0.9 0.4 0660 76.8 75.2 82.6 94.3
0400 2.2 1.6 1.3 1.0 0900 77.3 75.7 83.1 94.8
0630 2.1 1.2 0.9 0.7 0990 111.8 109.4 120.2 137.2
1000 0.7 0.5 0.4 0.3 1320 153.8 150.7 165.5 188.8
1500 164.5 161.1 177.0 [202.0




Pressure filter element "DN"...BN4HC

Return line filter element "RN"...BN4HC

Size 3 pm 6 um 10 um  [25 um Size 3 um 6 pm 10 um  [25 pm
0040 5.2 5.6 6.3 7.0 0040 7.1 8.0 8.9 10.6
0063 7.3 7.9 9.2 11.2 0063 13.0 14.7 16.3 19.6
0100 15.4 16.5 18.6 20.6 0100 22.0 24.7 27.5 33.0
0160 27.5 29.3 33.1 36.7 0160 36.2 40.7 45.3 54.2
0250 38.1 417 48.6 59.0 0250 61.4 69.1 76.8 92.1
0400 76.2 81.3 91.4 101.5 0400 88.2 99.2 110.2 132.3
0630 1486 |167.3 [185.8 [222.9
Pressure filter element "DN"...BH4HC 1000 1518 [1708 [189.8 |227.8
Size 3 um 6 um 10 um |25 um
0040 4.1 4.4 5.2 6.2 Return line filter element "RD"...BN4HC
0063 7.3 7.9 9.2 11.2 Size 3 um 5um 10 um |20 um
0100 12.2 13.2 15.5 18.9 0161 15.2 16.8 20.2 22.9
0160 21.8 23.9 27.8 33.8 0241 25.1 27.8 33.5 37.5
0250 38.1 41.7 48.6 59.0 0261 38.8 43.0 51.7 58.5
0400 63.6 69.5 81.0 98.3 0281 62.4 69.2 83.2 94.1
Pressure filter element "MX"...BN4HC For information on bypass valve
Size 3um  [5um 10 um |20 ym curves, please see Filter Element
0100  |24.2 27.8 27.8 28.8 (Quick Selection) brochure no.: E
0200 41.3 47.4 47.4 49.4 7.221..]..

Return line filter element "R"...BN4HC

Size 3 pm 5pum 10 um {20 ym
0030 2.6 2.9 3.5 4.0
0060 5.7 6.3 7.6 8.6
0075 10.3 11.4 13.7 15.5
0090 12.2 13.5 16.2 18.3
0110 12.0 13.3 16.0 18.1
0150 20.4 22.6 27.2 30.8
0160 18.6 20.7 24.9 28.1
0165 18.7 20.7 24.9 28.2
0185 25.8 28.4 34.1 38.6
0195 34.4 38.2 45.9 51.9
0210 50.7 56.2 67.6 76.5
0240 29.3 325 39.1 44.2
0260 39.6 43.9 52.8 59.8
0270 78.4 86.9 1045 [118.2
0280 62.3 69.0 83.0 93.9
0330 38.4 42.6 51.2 57.9
0450 49.1 54.4 65.5 741
0500 58.9 65.3 78.6 88.9
0580 1247 |138.2 |166.3 [188.1
0600 1455 [161.3 [194.0 (2194
0660 87.1 96.5 116.1 131.3
0750 1471 163.0 |196.1 |221.9
0850 112.1 1242  |149.5 [169.1
0950 130.0  [1441 173.3  [196.1
1300 181.0 [200.7 2414 |273.1
1700 229.8 [254.7 |306.4 [346.6
2600 369.4 |409.4 4925 |557.2
2700 3741 4146 |498.8 |564.3
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. MOBILEMICRON®ELEMENT

1.1 DESCRIPTION
The use of Mobilemicron® element
technology guarantees safe, reliable
operation of your mobile machine.
The Mobilemicron® series of filter
elements is characterized by an
especially low pressure drop which
makes them particularly suitable for
use wherever high-viscosity oil is likely
- especially at low temperatures during
a cold start. When Mobilemicron®
elements are used, compared to
conventional hydraulic elements under
the same ambient conditions, the Ap
produced is lower and the flow rate is
higher which results in a lower energy
requirement.

Filtered flow during cold start

Ap

A
[bar] Standard

Mobilemicron

[I/min]

Thanks to its excellent cold start
behaviour the Mobilemicron®element
technology is used primarily in mobile
applications but is also typically
recommended for gear lubrication
applications in systems with high
temperature fluctuations and high-
viscosity oils (>I1SO VG 100).

Mobilemicron®

Filter Elements MM
up to 10 bar, filtration rating 8, 10, 15 ym

1.2 GENERAL DATA

Collapse stability

10 bar for return line filter elements
20 bar for pressure filter elements

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

8,10, 15 um

Bypass cracking pressure

Return line filter element ("R"): standard 3 bar

Return line filter element for RKM filter ("RK"):
standard 3.5 bar

Return line filter element for pressure filter ("RD"):
standard 3.4 bar

Pressure filter element for MFX filter ("MX"):
standard 3.5 bar

(others on request)

Category of filter element

Single use element

1.3 STAT-FREE® TECHNOLOGY
OPTIONAL

By completely revising the materials
used, e.g. through the use of
conductive plastics, fully discharge-
capable filter elements are the result.
Electrical charging of the filter
elements during operation has
therefore been reduced to a negligible
level. The risks of sudden sparking
and the subsequent formation of
soot or sludge in the oil are therefore
reliably eliminated.

With the new Stat-Free® filter
elements, HYDAC
has for the first

time succeeded in
combining excellent
electrostatic
characteristics with

Unprecedented low
charge generation in
the filter element and
in the system fluid is
achieved with a new
type of filter mesh pack and element
design.

filtration performance.

1.4 OUTER WRAP PRINTED WITH
CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising
medium for the OEM
and guarantees

.+ I security of the spares
business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the contaminated
condition.

1.5 COMPATIBILITY WITH
HYDRAULIC FLUIDS TO ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids VDMA
24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

oo E7.211.1/04.15



@

A E7.211.1/04.15

2. MODEL CODE

2.1 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RF, RFD, RFM, RFL, RFLD)

Size

_|°
(=2]
(=2]
(=]
A
(=]
—
o
=

0075, 0090, 0150, 0165, 0185, 0195, 0210, 0270, 0330, 0500, 0660, 0850

Type
R Return line filter element

Filtration rating in pm

008, 010, 015

Filter material of element
MM Mobilemicron®, collapse stability up to 10 bar

Supplementary details
\% FPM (Viton) seal
SFREE Stat-Free® element technology

2.2 MODEL CODE FOR RETURN LINE FILTER ELEMENTS IN RKM FILTERS

_|°
(&%)
S
S
0
Py
o
—
)
=

Size
0080, 0100, 0120, 0151, 0201, 0251, 0300, 0350, 0400, 0800

Type
RK Return line filter element for RKM filter

Filtration rating in pm

008, 010, 015
Filter material of element

MM Mobilemicron®, collapse stability up to 10 bar
Supplementary details

V FPM (Viton) seal
SFREE Stat-Free® element technology

2.3 MODEL CODE FOR RD PRESSURE FILTER ELEMENTS
(Can be used in the following filters: LPF.../-TH, LPF...GGA)

Size

_|°
N
O
—
20
(w]
(=)
—
o
=

0161, 0241, 0261, 0281

Type
RD Pressure filter element

Filtration rating in pm
008, 010, 015

Filter material of element

=
s

MM Mobilemicron®, collapse stability up to 20 bar

Supplementary details
V FPM (Viton) seal
SFREE Stat-Free® element technology




2.4 MODEL CODE FOR PRESSURE FILTER ELEMENTS IN MFX FILTERS

0100 MX 010 MM /-V
Size
0100, 0200
Type
MX Pressure filter element for MFX filter

Filtration rating in pm
008, 010, 015

Filter material of element
MM Mobilemicron®, collapse stability up to 20 bar

Supplementary details
\Y, FPM (Viton) seal
SFREE Stat-Free® element technology

3. FILTER CALCULATION /

Return line filter element "RK"...MM

Return line filter element "R"...MM

SIZING Size 8 um 10 um 15 um Size 8 um 10 um 15 um
The total pressure drop of a filter at a 8283 ?"712 f';i 1?? gggg ?'2 ?'2 g'g
certain flow rate Q is the sum of the 0120 1'40 1'40 0'90 0150 1% 8 1% 8 1'3 g
gg;i'lg?eﬁpaz'}gI;‘g\?v:'eme”t Apandis | 75700 1.00 0.65 0165 9.9 9.9 11.6
’ 0201 0.75 0.75 0.47 0185 13.6 13.6 16.0
AP = AProusing T APeiement 0251 [0.58 0.58 0.36 0195 |18.5 18.5 21.7
Aphousing =see housing curve in the 0300 0.62 0.62 0.39 0210 32.8 32.8 38.7
relevant filter brochure 0350 0.30 0.30 0.20 0270 50.8 50.8 59.9
APy =Q + SK- . viscosity D0 [os—TJos oz O T S Y WY
element 1000 30 : : . . . -
(*see point 4.1) 0660 53.7 53.7 63.3
- — 0850  |69.1 69.1 81.4
4. ELEMENT : Pressure filter element "RD"...MM
CHARACTERISTICS oo o e i e
0161 3.53 3.53 2.29 Return line filter element "RK"...MM
4.1 GRADIENT COEFFICIENTS FOR 0241 [2.03 203 1.32 Size _[8ym 10 um 15 ym
FILTER ELEMENTS 0261 1.31 1.31 0.85 0080 11.0 11.0 13.3
) . . 0281  |0.82 0.82 0.53 0100 [16.3 16.3 19.6
The gradient coefficients in mbar/ 0120 1207 207 250
(I/min) apply to mineral oils with a 0151 26.6 26.6 314
kinematic viscosity of 30 mm?/s. The Pressure filter element "MX"... MM 0201 1509 50.9 614
pressure drop changes proportionally Size |8 um 10 pm 15 pym 0251 1619 61.9 747
to the change in viscosity. 0100 2.70 2.70 2.20 0300 55.6 55.6 67.1
— — 0200  [1.60 1.60 1.30 0350 1870 870 105.0
: Return line filter element "R"...MM 0400 67 4 674 313
See Sim Obm im 4.2 CONTAMINATION RETENTION 0800 [863 863  [1042
0090 _ |4.60 4.60 2.15 CAPACITYIN G
0150  |2.08 2.08 1.30 The contamination retention and Pressure filter element "RD"...MM
0165  |2.66 2.66 1.66 particle filtration performance of Size 8 um 10 ym 15 um
0185 [1.97 1.97 1.23 an element are established in the 0161 [11.3 11.3 13.7
0195  [1.45 1.13 0.69 multipass test to ISO 16889. This 0241 [18.7 18.7 22.6
0210 |0.95 0.95 0.59 procedure with its precisely defined 0261  |29.0 29.0 35.0
0270 10.58 0.58 0.36 test conditions and a standard 0281 [46:6 46.6 56.2
gggg ggi (1)3431 822 test dust (ISO MTD) enables the
0660 055 055 034 performance data of different elements Pressure filter element "MX" .MM
0850  [0.42 0.42 0.26 to be compared. Size |8 um 10 ym 15 ym
0100 13.3 13.3 15.7
0200 [22.7 22.7 26.8

For information on bypass valve curves,
please see Filter Element (Quick Selection)
brochure no.: E 7.221../..

oo E7.211.1/04.15
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1. ECOMICRON® ELEMENT

1.1 DESCRIPTION

With the introduction of the new
Betamicron® element technology
HYDAC has broken new ground in
the field of filter technology: with

its markedly improved filtration
performance the new glass fibre
technology delivers a significant
reduction in operating costs of both
machine and system.

Stage two has been to incorporate
the outstanding characteristics of

the new Betamicron®4 technology

into the environmentally-friendly all-
plastic ECOmicron® version as well.
The result is the new ECOmicron®2
generation of filter elements with tried-
and-tested all-plastic construction and
improved efficiency.

The typical HYDAC element
construction has been retained: the
unique outer wrap ensures optimum
flow control and protects the high-
grade filter medium; the pleated filter
mesh pack stabilises the filter element
for flow from outside to inside and
makes maximum use of the glass fibre
capacity.

ECOmicron®

Filter Elements ECON2
up to 10 bar, filtration rating 3, 5, 10, 20 ym

1.2 GENERAL DATA

Collapse stability

10 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

3,5, 10, 20 um

Bypass cracking pressure

Return line filter element ("R"): standard 3 bar
Pressure filter element for MFX filter ("MX"):
standard 3.5 bar

(others on request)

Category of filter element

Single use element

1.3 OUTER WRAP PRINTED WITH
CUSTOMER LOGO

Since the outer wrap can be printed
with the customer logo, it also acts as
an advertising
medium for the OEM
and guarantees
security of the spares
business. At the
same time, the user
can be certain of
obtaining an original
spare part. Particular
benefit: the logo
remains perfectly
legible even in the contaminated
condition.

1.4 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

o E7.212.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RFM, NF, NFD)

Size

0660

R 010 ECON2 /-
o

0075, 0090, 0150, 0160, 0165, 0185, 0195, 0240, 0280, 0330,

0500, 0660, 0750, 0850, 0950, 1300, 2600

Type
R Return line filter element

Filtration rating in pm
003, 005, 010, 020

Filter material of element
ECON2 ECOmicron®

Supplementary details
\Y, FPM (Viton) seal

2.2 MODEL CODE FOR PRESSURE FILTER ELEMENTS IN MFX FILTERS

0100 MX 010 ECON2 /-
T

Size

0100, 0200

Type

MX Pressure filter element for MFX filter

Filtration rating in pm

003, 005, 010, 020

Filter material of element
ECON2 ECOmicron®

Supplementary details
V FPM (Viton) seal

3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APy gusing = S€€ housing curve in the
relevant filter brochure
SK*
1000
(*see point 4.1)

. Viscosity
30

Ap =Q -

element

NOTE

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

Return line filter element "R"...ECON2

Size 3 um 5 um 10 um (20 um
0075 22.0 14.2 8.1 4.4
0090 14.9 10.1 6.7 3.2
0150 8.9 6.0 4.0 1.9
0160 9.5 5.9 3.8 2.9
0165 11.2 7.8 4.5 2.4
0185 8.9 6.1 3.3 1.8
0195 6.6 4.5 2.4 1.3
0240 6.2 3.8 2.6 1.8
0280 3.1 2.2 1.6 1.0
0330 4.2 2.7 1.7 1.2
0500 3.0 1.9 1.3 0.8
0660 1.9 1.2 0.8 0.5
0750 1.3 0.9 0.6 0.4
0850 1.5 1.0 0.7 0.4
0950 1.2 0.8 0.5 0.4
1300 0.8 0.6 0.4 0.3
1700 0.7 0.5 0.3 0.2
2600 0.4 0.3 0.2 0.1
Pressure filter element "MX"...ECON2
Size 3 um 5pum 10 pm_ (20 pm
0100 13.0 10.0 6.5 4.8
0200 8.0 5.9 3.8 2.8

4.2 CONTAMINATION RETENTION
CAPACITYIN G

Return line filter element "R"...ECON2

Size 3 um 5 um 10 um (20 um
0075 10.3 1.4 13.7 15.5
0090 12.2 13.5 16.2 18.3
0150 20.4 22.6 27.2 30.8
0160 18.6 20.7 24.9 28.1
0165 18.7 20.7 24.9 28.2
0185 25.6 28.4 341 38.6
0195 28.1 311 375 42.4
0240 29.3 325 39.1 44.2
0280 62.3 69.0 83.0 93.9
0330 38.4 42.6 51.2 57.9
0500 58.9 65.3 78.6 88.9
0660 87.1 96.5 116.1 131.3
0750 1471 163.0 196.1 221.9
0850 112.1 124.2 149.5 169.1
0950 130.0 1441 173.3 196.1
1300 181.0 200.7 |241.4 |273.1
1700 229.8 254.7 |306.4 346.6
2600 369.4 [409.4 [492.5 557.2
Pressure filter element "MX"...ECON2
Size 3 um 5 pum 10 ym {20 ym
0100 25.6 29.9 29.9 33.0
0200 43.8 50.5 50.5 56.0

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. WIRE MESH ELEMENT

1.1 DESCRIPTION
Stainless steel wire mesh filter
elements are used in lubrication
systems for bearings (e.g. turbine
bearings), water filtration, treatment
plants for cooling emulsions and as
guard filters.
On the W and W/HC filter elements
both the warp and weft are equally
strong which results in uniform
openings in the filter mesh. The
pressure drop is lower when filtering
with stainless steel wire mesh filter
elements. The pleated stainless steel
square mesh is supported in single or
multiple layers.

Weft threads

Compared to W/HC elements,

W elements have a smaller pleat
depth.

The W and W/HC stainless steel wire
mesh elements are used in our return
line and pressure filters.

Dutch weave

HYDAC offers another wire mesh

filter element, the Dutch weave filter
element "T". This element is primarily
used as a protective filter in mining
applications.

On Dutch weaves the warp thread is
stronger than the weft thread. The weft
wires are laid together as closely as
possible and this results in a moderate
pressure drop during filtration.

g
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The so-called zero-mesh weaves are

only used in pressure filters (Example
for order code: 0330 D 050 T).

et

Weft threads

—
s

Warp threads

Warp threads

Wire Mesh

Filter Elements W, W/HC
up to 20 bar, filtration rating 25, 50, 100, 200 pm

1.2 GENERAL DATA

Collapse stability

20 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

25, 50, 100, 200 um (others on request)

Bypass cracking pressure

Pressure filter element ("D"): Without bypass valve
as standard

Pressure filter element to DIN 24550 ("DN"):
Without bypass valve as standard

Return line filter element ("R"): standard 3 bar
(others on request)

Category of filter element

Can be cleaned to extend service life

1.3 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG
can only be used with Viton seals

e Fire-resistant fluids HFA, HFB, HFC
and HFD as well as operating fluids
with a high water content on request

1.4 CLEANING

Stainless steel wire mesh elements
can be cleaned after use. However
only a certain level (percentage) of
cleaning is achievable.
In order to achieve the best possible
result, the elements should be cleaned
using specialist equipment.
The cleaning effect cannot however
be predicted. It depends greatly on
various conditions

e Filtration rating:
The finer the filter material, the worse
the cleaning level

e Operating pressure:
The higher the operating pressure,
the more firmly the contamination
particles become embedded in the
filter material

e Type of particle:
For example, if the contamination
consists mainly of fibres, the level of
cleaning is worse than if it consists of
cube-type particles.

In addition it must be noted that with
each cleaning process, it is only
possible to restore approx. 80-90 % of
the initial filter area each time, i.e. after
4-5 cleaning cycles, the result might
not make economic sense (cleaning
costs versus service life).

Further information on cleaning is
provided in the operating manual
which is available on request.

oo E7.215.1/04.15



©

O E7.215.1/04.15

2. MODEL CODE

2.1 MODEL CODE FOR STANDARD PRESSURE FILTER ELEMENTS
(Can be used in the following filters: LPF, LF, LFF, MDF, DF, DFF, DFFX, DFDK)

Siz

‘|O
I
I
=)
w )
I
lon
=

W: 0030, 0060, 0110, 0140, 0160, 0240, 0280,
0330, 0500, 0660, 0990, 1320, 1500

W/HC: 0060, 0110, 0140, 0160, 0240, 0260, 0280,
0330, 0500, 0660, 0990, 1320

Type
D Pressure filter element

Filtration rating in pm
025, 050, 100, 200

Filter material of element

W, W/HC
Supplementary details

&

\Y FPM (Viton) seal
w suitable for oil-water emulsions (HFA, HFC)

2.2 MODEL CODE FOR PRESSURE FILTER ELEMENTS TO DIN 24550
(Can be used in the following filters: FLN, LFN, LFNF, DFN, DFNF, FLND, FMND)

0100 DN 025 W/
=

Size
W: 0040, 0063, 0100 (only for FLND and FMND)
W/HC: 0040, 0063, 0100, 0160, 0250, 0400

Type
DN Pressure filter element to DIN 24550

Filtration rating in pm

025, 050, 100, 200

3

Filter material of element
W, W/HC

Supplementary details

V FPM (Viton) seal
w suitable for oil-water emulsions (HFA, HFC)

2.3 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RFM, RF, RFD, RFL, RFLD, NF, NFD)

Size

0660 R 010 W/
e

0030, 0060, 0075, 0090, 0110, 0150, 0160, 0165, 0185, 0195, 0210, 0240, 0270, 0280, 0330, 0450,
0500, 0580, 0660, 0750, 0850, 0950, 1300, 1700, 2600, 2700

Type
R Return line filter element

Filtration rating in pm
025, 050, 100, 200

Filter material of element

3

W/HC Collapse stability up to 20 bar

Supplementary details
\% FPM (Viton) seal
w suitable for oil-water emulsions (HFA, HFC)




3. FILTER CALCULATION /

Return line filter element "R"...

Pressure filter element "DN"...

SIZING Size W/HC Size W W/HC
The total pressure drop of a filter at a 8828 (1)215 gggg ‘7112 ‘7127
certain flow rate Q is the sum of the 0075 0.362 0100 1234 12354
housing Ap and the element Ap and is 0090 0'312 0160 . 2439
calculated as follows: 0110 0.300 0250 - 3867
APiyiar = APpousing T APeiement 0150 0.185 0400 - 6726
APy using = S€€ housing curve in the 0160 0.193
relevagthllter b'?OChu;e 8122 8;3? Return line filter element "R"...
Apelement = Q ¢ 1000 ¢ VIS%OOSI . 0195 0.668 g(l)ziieo V\é/ggo
(*see point 4.1) 0210 0.068 0060 507
0240 0.123
4. ELEMENT 0270 0.044 0060 900
CHARACTERISTICS 8228 8?82 0110 1034
4.1 GRADIENT COEFFICIENTS FOR 0450 0.165 0150 1674
FILTER ELEMENTS 0500 0.128 o oa
The gradient coefficients in mbar/ 0580 0.065 0185 2113
(I/min) apply to mineral oils with a 0660 0.067 0195 2870
kinematic viscosity of 30 mm?/s. The 0750 0.055 0210 4556
pressure drop changes proportionally | 0850 0.052 0240 2527
to the change in viscosity. ?288 8'832 0270 7042
Details for 25, 50, 100, 200 ym 1700 0025 0280 5188
Pressure filter element "D"... 2600 0.017 8228 22?2
(S)(i)z?’eo . \(/)\go W/HC 2700 0.020 0500 5651
: - 0580 11203
0060 0.757 0.757 4.2 FILTRATION AREA [CM?] 0660 8232
0110 0.413 0.413 i 0750 13217
0140 0.324 0.324 Pressure filter element "D"... 0850 10599
0160 0.284 0.284 Size W W/HC 0950 11521
0240 0.189 0.189 0030 256 - 1300 16099
0260 0.131 0.131 0060 330 418 1700 21730
0280 0.089 0.089 0110 672 910 2600 32847
0330 0.138 0.138 0140 884 1200 2700 28328
0500 0.091 0.091 0160 857 1144
0660 0.069 0.069 0240 1348 1911
0990 0,046 0.046 0280 2862 4264 For information on bypass valve curves,
320 0.035 0.035 0330 1795 3133 please see F_|Iter Element (Quick Selection)
1500 0020 - 0500 2891 5107 brochure no.: E 7.221../..
0660 3795 6958
0990 5431 10091
Pressure filter element "DN"... 1320 7378 13916
Size W W/HC 1500 12966 -
0040 0.602 0.727
0063 0.374 0.416
0100 0.232 0.251
0160 - 0.127
0250 - 0.080
0400 - 0.046

© E7.215.1/04.15
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. METAL FIBRE ELEMENT
1.1 DESCRIPTION
Metal fibre filter elements are used
primarily as protective filters in highly
dynamic applications.

The filter element is constructed from
randomly laid stainless steel wires.
This stainless steel wire meshpack
which is pleated, produces a low
pressure drop and is suitable for all
operating fluids.

The "V" metal fibre elements are used
in our return line and pressure filters.

Additional metal fibre version "VB"
An additional metal fibre filter
element offered by HYDAC is the
"VB" element. This element is used
primarily in test rig systems for test
cycles where temperatures exceed
100°C and as working filters in

highly dynamic applications. VB filter
elements are used mainly in HYDAC
pressure filters. (Order code example:
0110 D 005 VB).

Metal Fibre

Filter Elements V
up to 210 bar, filtration rating 3, 5, 10, 20 uym

1.3 GENERAL DATA

Collapse stability

210 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

3, 5, 10, 20 um (others on request)

Bypass cracking pressure

Pressure filter element ("D"): Without bypass valve
as standard

Return line filter element ("R"): standard 3 bar
(others on request)

Category of filter element

Can be cleaned to extend service life

1.3 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

1.4 CLEANING

Stainless steel wire mesh elements
can be cleaned after use. However
only a certain level (percentage) of
cleaning is achievable.
In order to achieve the best possible
result, the elements should be cleaned
using specialist equipment.
The cleaning effect cannot however
be predicted. It depends greatly on
various conditions

e Filtration rating:
The finer the filter material, the worse
the cleaning level

e Operating pressure:
The higher the operating pressure,
the more firmly the contamination
particles become embedded in the
filter material

e Type of particle:
For example, if the contamination
consists mainly of fibres, the level of
cleaning is worse than if it consists of
cube-type particles.

In addition it must be noted that with
each cleaning process, it is only
possible to restore approx. 80-90 % of
the initial filter area each time, i.e. after
4-5 cleaning cycles, the result might
not make economic sense (cleaning
costs versus service life).

Further information on cleaning is
provided in the operating manual
which is available on request.

© E7.216.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD PRESSURE FILTER ELEMENTS

(Can be used in the following filters: LF, LFF, MDF, DF, DFF, DFFX, DFDK, DF...K P,
DF...MP,DF...MA, DF...Q E, DF...MHA, DF...MHE, DFZ, DFP, DFPF)

Size

0660 D 010 V [-V
s

0030, 0060, 0110, 0140, 0160, 0240, 0280,

0330, 0500, 0660, 0990, 1320, 1500

Type
D Pressure filter element

Filtration rating in pm
003, 005, 010, 020

Filter material of element
\%

Supplementary details
\% FPM (Viton) seal

2.2 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS

(Can be used in the following filters: RF, RFD, RFL, RFLD, NF, NFD)

Size

0660 R 010 V [-V
=

0030, 0060, 0110, 0160, 0240, 0280, 0330, 0450, 0500,
0580, 0660, 0750, 0850, 0950, 1300, 1700, 2600, 2700

Type
R Return line filter element

Filtration rating in pm
003, 005, 010, 020

Filter material of element
\%

Supplementary details

Vv FPM (Viton) seal

Others on request.

3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
AP, g = S€€ housing curve in the

relevant filter brochure

-0 . _SK* , viscosity
Apelement Q 1000 30

(*see Point 4.1)
NOTE

4. ELEMENT

CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Pressure filter element "R"...V

Size 3 um 5 um 10 um (20 um
0030 19.4 14.2 7.9 3.8
0060 15.9 9.3 5.4 3.3
0110 7.6 5.1 3.0 2.0
0160 4.9 3.5 2.4 1.5
0240 3.2 2.6 1.7 1.2
0280 1.4 1.1 0.7 0.5
0330 2.1 1.7 1.1 0.8
0450 1.7 1.3 0.9 0.6
0500 1.5 1.2 0.8 0.5

0580 0.7 0.5 0.3 0.3

0660 1.0 0.8 0.6 0.4

0750 0.6 0.5 0.3 0.2

0850 0.8 0.6 0.4 0.3

0950 0.7 0.6 0.4 0.2

1300 0.5 0.4 0.3 0.2

Pressure filter element "D"...V

Size 3 um 5um 10 um |20 um
0030 18.4 13.5 7.5 3.6
0060 16.0 9.3 5.4 3.3
0110 8.2 5.6 3.3 2.2
0140 5.8 4.8 3.1 2.3
0160 4.6 3.2 2.3 1.4
0240 3.1 2.5 1.7 1.1
0280 2.3 1.7 1.2 0.8
0330 2.2 1.8 1.2 0.8
0500 1.5 1.2 0.8 0.5
0660 1.1 0.9 0.6 0.4
0990 0.8 0.6 0.4 0.3
1320 0.6 0.5 0.3 0.2
1500 0.3 0.2 0.2 0.1

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

1700 0.4 0.3 0.2 0.1
2600 0.3 0.2 0.1 0.1
2700 0.2 0.1 0.1 0.1

4.2 FILTRATION AREA [CM?]

Pressure filter element "D"...

Size V

0030 268
0060 318
0110 648
0140 852
0160 1082
0240 1702
0280 3615
0330 2260
0500 3640
0660 4770
0990 4735
1320 6454
1500 13294

Pressure filter element "R"

Size V

0030 221

0060 372
0110 758
0160 1071
0240 1685
0280 3578
0330 2081
0450 2652
0500 3182
0580 6732
0660 4659
0750 7956
0850 5999
0950 6813
1300 9520
1700 12297
2600 19424
2700 31175

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. PAPER ELEMENT

1.1 DESCRIPTION
Paper filter elements are usually for
applications requiring low levels of
filtration. Typical applications are,
for example, waste compactors for
the filtration of lubrication oil or high-
viscosity oils > 1ISO VG 100.

The filter element is constructed from
randomly laid organic fibres that are
stiffened with a binder.

Compared to P/HC elements,
P elements have a smaller pleat
depth.

"P/HC" paper elements are used in our
return line filters.

Additional paper version

For low differential pressure stability
(usually 2.5 to 3 bar) and for use

as fuel and engine filters, randomly
laid organic fibres are utilized, and
stiffened using a phenolic resin as the
binder.

HYDAC uses this material primarily in
filler/breathers (e.g. BF, ELF: 0005 L
003 P), suction filters (e.g. SF, SFM:
0160 RS 010 P) as well as in spin-on
cartridges (e.g. MF, MFD: 0160 MA
010 P). The pleated design provides a
large filter surface at low cost.

For further information please see the
relevant filter brochures.

Paper

Filter Elements P/HC
up to 10 bar, filtration rating 10, 20 uym

1.2 GENERAL DATA

Collapse stability

10 bar

Temperature range

-30 °C to +100 °C
For sealing material FPM to -10 °C

Flow direction

From outside to inside

Filtration rating

10, 20 uym (others on request)

Bypass cracking pressure

Return line filter element ("R"): standard 3 bar
(others on request)

Category of filter element

Single use element

1.3 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

© E7.214.1/04.15
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2. MODEL CODE

2.1 MODEL CODE FOR STANDARD RETURN LINE FILTER ELEMENTS
(Can be used in the following filters: RFM, RF, RFD, RFL, RFLD, NF, NFD)

Size

0660 R 010

010 P/HC [-V
0650

0030, 0060, 0075, 0090, 0110, 0150, 0160, 0165, 0185,
0240, 0330, 0500, 0660, 0850, 0950, 1300, 1700, 2600

Type
R Return line filter element

Filtration rating in pm

010, 020
Filter material of element

P/HC
Supplementary details

V FPM (Viton) seal

Others on request

3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
AP, oueing = S€€ housing curve in the
relevant filter brochure

=Q - SK* . viscosity

1000 30

(*see point 4.1)

pelement

NOTE

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Pressure filter element "R"...P/HC

Size 10 um 20 uym
0030 3.30 1.67
0060 1.67 0.83
0075 1.29 0.65
0090 1.05 0.53
0110 0.91 0.46
0150 0.73 0.31
0160 0.63 0.31
0165 0.61 0.30
0185 0.52 0.30
0195 0.33 0.16
0210 0.32 0.19
0240 0.42 0.21
0270 0.17 0.07
0280 0.20 0.10
0330 0.30 0.15
0450 0.25 0.13
0500 0.20 0.10
0580 0.10 0.05
0660 0.15 0.08
0750 0.08 0.04
0850 0.12 0.06
0950 0.11 0.05
1300 0.08 0.04
1700 0.06 0.03
2600 0.04 0.02
2700 0.05 0.02

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

4.2 FILTRATION AREA [CM?]

Pressure filter element "R"...P/HC

Size

0030 283

0060 572

0075 1055
0090 1121

0110 1166
0150 1897
0160 1978
0165 1915
0185 2398
0195 3533
0210 4226
0240 3110
0270 8063
0280 6385
0330 4230
0450 5053
0500 6470
0580 12826
0660 8722
0750 15133
0850 11230
0950 15221
1300 21269
1700 23020
2600 43394
2700 36157

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. AQUAMICRON® ELEMENT

1.1 DESCRIPTION
The presence of water in hydraulic
media is a frequent cause of failures,
for example, blinding of very fine
filters or jamming of valves, and
these problems are often incorrectly
attributed to excessive levels of
solid contamination. In addition, the
formation of rust and the reduction in
lubricity on bearings and slideways

can result in significant deterioration in

system function. In other words, water
is itself a serious "contaminant" of the
hydraulic medium.

Since the conventional methods

of dewatering are in most cases
uneconomical in relation to the
purchase price of the system, HYDAC
Agquamicron® technology provides an
economically acceptable, yet effective
method of separating water from
hydraulic media.

Aguamicron® filter elements are
specifically designed to separate
water from mineral oils, HFD-R oils
and biodegradable oils. They are only
available in the dimensions to suit

HYDAC return line filter elements, size

330 and above. They can therefore
be installed in all HYDAC filter
housings, size 330 and above, which
are equipped with return line filter
elements.

The increasing pressure drop across
the filter element which is becoming
"saturated" with water indicates, with

the aid of standard clogging indicators,

that it is time to change the element.
As an added bonus when using

the Aquamicron® technology, solid
contamination is also filtered out of
the hydraulic medium. This means the
Aquamicron® element also doubles as
a safety filter. The filtration rating is 40
pUm absolute. To guarantee maximum
efficiency it is recommended that they
are installed offline.

Aquamicron®-

Filter Elements AM
up to 10 bar, filtration rating 40 um

1.2 GENERAL DATA

Max. permitted operating pressure

25 bar

Max. permitted Ap across element

10 bar

Temperature range

0°Cto +100 °C

Flow direction

From outside to inside

Filtration rating 40 ym

Bypass cracking pressure

Return line filter element ("R"): standard 3 bar
(others on request)

Category of filter element

Single use element

1.3 PRINCIPLES OF AQUAMICRON®
TECHNOLOGY

The separation of water from hydraulic
fluids with the aid of the superabsorber
embedded in the filter material

is based on a physico-chemical
reaction. The superabsorber reacts
with the water present in the medium
and expands to form a gel. This
reaction is not reversible, even under
increased pressure. The Aquamicron®
technology is capable of absorbing
circulating water, be it emulsified or
free. These filter elements cannot
remove dissolved water from the
system, i.e. water below the saturation
level of the hydraulic medium.

1.4 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

e Hydraulic oils H to HLPD DIN 51524

e Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

e Compressor oils DIN 51506

e Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

e Fire-resistant fluids HFA, HFB, HFC
and HFD

e Operating fluids with high water
content (> 50 % water content) on
request

The following principles apply to Aquamicron® technology:

High water content => | High absorption rate

Low water content = | Low absorption rate
Unsaturated filter element = |High absorption rate
Saturated filter element = | Low absorption rate
Hydraulic filter area load N | Absorption rate
(I/min/cm?) Water absorption capacity

Residual water content

Static pressure N | Absorption rate

Water absorption capacity
Residual water content

Pressure and flow rate
fluctuations present

Absorption rate
Water absorption capacity
Residual water content

Dispersant/detergent additives
present

Absorption rate
Water absorption capacity
Residual water content

NN KNNLZEEZI I |£NN
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2. MODEL CODE

(also order example)

Size

0660 R 040 A
e

=
I
<

0330, 0500, 0660, 0750, 0850, 0950, 1300, 1700, 2600, 2700

Type
R Return line filter element

Filtration rating in pm
040

Filter material of element

AM  Agquamicron®

4. ELEMENT
CHARACTERISTICS

4.1 GRADIENT COEFFICIENTS FOR
FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Supplementary details
Vv FPM (Viton) seal

3. DETERMINATION OF
THE WATER CONTENT Gy
PRESENT IN THE SYSTEM

Two methods can be employed to
determine the water content Gy
present in the system:

e Hydrogen gas method

e Karl Fischer method to DIN 51777
The hydrogen gas method can
be carried out using portable test
equipment, e. g. the HYDAC Water
Test Kit WTK, however, reading
accuracy at water contents below
500 ppm is limited.
The Karl Fischer method on the other
hand can only be conducted in the
laboratory and is offered by HYDAC
Filtertechnik as a laboratory service.
The water content GW is usually given
in ppm (parts per million) or in percent
(100 ppm corresponds to 0.01 %).

3.1 DETERMINATION OF THE WATER
RETENTION CAPACITY Cy, (CM?)
q =QA
(recommendation: g < 0.04 I/min cm?)
q = specific filtration area load

of afilter element in I/min cm?

Q = flow rate in I/min

A = filtration area in cm?
(see Point 4.2)

Cw = Ky xA (cm?)
Cw = Water retention capacity
of afilter element in cm?®

Kw = specific water retention capacity
dependent on the
specific filtration area load
in g (10-3 cm? H,O/cm?)

A = filtration area in cm? (see Pt. 4.2)

NOTE

Size 40 ym

330 2.10

500 1.38

660 0.93

750 0.55

850 0.72

950 0.66

1300 0.47

3.2 WATER ABSORPTION QUICK 1700 0.36
SIZING TABLE 2600 0.23
2700 0.26

When sizing elements with the water
absorbing filter material Aquamicron,
we recommend using the table below:

4.2 FILTRATION AREA

Size Recommended Water absorption
filter flow rate capacity [cm?] at
[I/min] Ap =2.5barand a
viscosity of
30 mm?/s
330 13 ideal 260
100 maximum 180
500 19 ideal 400
155 maximum 280
660 28 ideal 570
255 maximum 400
750 48 ideal 982
390 maximum 691
850 35 ideal 730
286 maximum 520
950 39 ideal 800
314 maximum 570
1300 54 ideal 1120
437 maximum 790
1700 73 ideal 1505
599 maximum 1059
2600 109 ideal 2230
870 maximum 1570
2700 98 ideal 2020
803 maximum 1422

3.3 CALCULATION OF THE WATER
QUANTITY M,, TO BE ABSORBED
BY THE FILTER ELEMENT

m, = AG, x10%xV;(cm?)

m,, = water quantity to be
absorbed by filter element
in cm?

AG,, = Difference between the initial

and required final water
content in ppm

Please note:

It is impossible to achieve

a final water content which is
below the saturation level

of the hydraulic medium!

V; =Tank volume in | x 100

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

Size cm?
330 2785
500 4259
660 6174
750 9961
850 7949
950 8667
1300 12111
1700 15271
2600 20499
2700 20499

For information on bypass valve curves,
please see Filter Element (Quick
Selection) brochure no.: E 7.221../..

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. BETAMICRON®/
AQUAMICRON®ELEMENT

1.1 DESCRIPTION

The presence of water in hydraulic
media is a frequent cause of failures,
for example, blinding of very fine
filters or jamming of valves and

these problems are often incorrectly
attributed to excessive levels of

solid contamination. In addition, the
formation of rust and the reduction in
lubricity on bearings and slideways
can result in significant deterioration in
system function.

In other words, in addition to solid
particles, water is an equally serious
contaminant of the hydraulic medium.
Since the conventional methods

of dewatering are in most cases
uneconomical in relation to the
purchase price of the system, HYDAC
BN4AM technology provides an
economically acceptable, yet effective
method of separating water from
hydraulic media which at the same
time achieves absolute filtration of
solid particles.

General

BN4AM filter elements are specifically
designed to separate water, and to
achieve absolute filtration of solid
particles, from mineral oils, HFD-R oils
and biodegradable oils.

A superabsorber reacts with the water
present in the medium and expands
to form a gel. This reaction is not
reversible, even under increased
pressure. These filter elements cannot
remove dissolved water from the
system, i.e. water below the saturation
level of the hydraulic medium. Solid
particles are also removed by the
Betamicron® filter element meshpack.

Betamicron® Aquamicron®-

Filter Elements BNAAM
up to 10 bar, filtration rating 3, 10 ym

1.2 GENERAL DATA

Max. permitted operating pressure |10 bar

Max. permitted Ap across element [10 bar

Temperature range 0°Cto+100 °C

Flow direction From outside to inside

Filtration rating 3,10 ym

Bypass cracking pressure Return line filter element ("R"): standard 3 bar
(others on request)

Category of filter element Single use element

1.3 PRINCIPLES OF THE BN4AM 1.4 COMPATIBILITY WITH
COMBINED FILTER ELEMENTS HYDRAULIC FLUIDS ISO 2943

¢ BN4AM filter element based on e Hydraulic oils H to HLPD DIN 51524
inorganic and water-absorbent fibres e Lubrication oils DIN 51517. API

° Exemp!ary absprpt!on of water ACEA. DIN 51515, ISO 6743
from mineral oils with the aid of a oC iis DIN 51506
superabsorber embedded in the filter ompressor olls ) .

e Biodegradable operating fluids

material
e Excellent absorption of finest particles VDMA 24568 HETG, HEES, HEPG

over a wide differential pressure range | ® Fire-resistant fluids HFA, HFB, HFC
(3, 10 ym absolute) and HFD

e Exemplary B-stability over wide e Operating fluids with high water
differential pressure ranges content (> 50 % water content) on

e Extremely high contamination request
retention capacity

e Good chemical resistence through the
use of epoxy resins for impregnation
and bonding

e Element protection due to high burst
pressure stability
(e. g. during cold starts and dynamic
differential pressure surges)

The following principles apply to water separation:

High water content => | High absorption rate

Low water content = | Low absorption rate

Unsaturated filter element = |[High absorption rate

Saturated filter element = | Low absorption rate

Hydraulic filter area load N | Absorption rate 7

(I/min/cm?) Water absorption capacity 7
Residual water content A

Static pressure N | Absorption rate =
Water absorption capacity =
Residual water content A

Pressure and flow rate Absorption rate A

fluctuations present Water absorption capacity Y]
Residual water content 7

Dispersant/detergent additives Absorption rate A

present Water absorption capacity =
Residual water content 7

© E7.218.1/04.15
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5. ELEMENT
2. MODEL CODE :
al | ) CHARACTERISTICS
also order example
2 5.1 GRADIENT COEFFICIENTS FOR
s 0650 R 090 BN4AM LV | FILTER ELEMENTS
ize . - :
0330, 0500, 0660, 0750, 0850, 0950, 1300, 1700, 2600, 2700 The gradient coefficients in mbar/
T (I/min) apply to mineral oils with a
Rype Return line filter element kinematic viscosity of 30 mm?/s. The
X i L. pressure drop changes proportionally
g'olgaga%“ rating in ym to the change in viscosity.
Filter material of element Size 3 pm 10 pm
BN4AM Betamicron®Aquamicron® 330 8.7 3.0
. 500 5.7 2.0
Supplementary details
v FPM (Viton) seal 660 33 1.2
750 2.3 0.8
850 2.8 0.9
950 24 0.8
1300 1.6 0.6
3. DETERMINATION OF 4. FILTER CALCULATION / ;ggg 8-2 gg
THE WATER CONTENT G, SIZING 2000 o0 o2
PRESENT IN THE SYSTEM The total pressure drop of a filter at a ' '
Two methods can be emp]oyed to certain flow rate Q is the sum of the
determine the water content G, housing Ap and the element Ap and is | 5-2 CONTAMINATION RETENTION
present in the system: calculated as follows: CAPACITYIN G
e Hydrogen gas method APwtai = APhousing T APelement The contamination retention and
. AProusina = S€€ housing curve in the particle filtration performance of
* Karl Fischer method to DIN 51777 Phousig relevant filtgr brochure an element are established in the
The hygjrogen gas method can SK*  viscosity multipass test to ISO 16889. This
be carried out using portable test APaement =Q * —500 * T procedure with its precisely defined
equipment, e. g. the HYDAC_Water (*see Point 5.1) test conditions and a standard
Test Kit WTK, however, reading ' test dust (ISO MTD) enables the
accuracy at water contents below performance data of different elements
500 ppm is limited. to be compared.
The Karl Fischer method on the other Size 3um 10 pm
hand can only t?e conducted in the 330 55.0 60.0
laboratory and is offered by HYDAC 500 83.9 93.9
Filtertechnik as a laboratory service. 660 120.0 140.0
The water content Gy, is usually given 750 209.3 234.5
in ppm (parts per million) or in percent 850 156.5 175.3
(100 ppm corresponds to 0.01 %). 950 170.0 190.0
1300 240.0 270.0
3.1 WATER ABSORPTION - QUICK 1700 3208 3504
SIZING TABLE 2600 490.0 540.0
Size Recommended | Water absorption 2700 430.7 4825
filter floyv rate capacity [cm?] at
] A‘;éﬁ):ﬁ; 2?0' For information on bypass valve curves,
30 mm?/s please see Filter Element (Quick
330 13 180 Selection) brochure no.: E 7.221../..
500 19 280
660 28 400
750 48 691
850 35 520
950 39 570
1300 54 790
1700 73 1059
2600 109 1570
2700 98 1422
NOTE :—ngDAc FiI:)ertechnik GmbH
. S . - o ndustriegebiet
ggseérrilgc;rdmanon in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar
For applications or operating conditions not described, please contact the relevant lel‘:_ % %88 %77//%%%'%2)0
technical department. Inatlt)a(l.'net' W hyd:;\c com
Subject to technical modifications. E-Mail- filter@hydac.com




The HYDAC

Betterfit Range
With our Investment,
You Can't Lose.
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(HYDAC)

The HYDAC Betterfit Range:
The Royal Flush
in Filter Elements.

The Best Combination. Every Time.
On Paper and
in Practice.

With HYDAC and the HYDAC Betterfit Range z
you hold all the aces e
when it comes to conditioning your fluids:

Global Presence.
HYDAC forges close links with its customers by providing engineering advice and fluid engineering
in over 40 international subsidiaries and over 500 distributors and service partners worldwide.

Specialist expertise.
HYDAC has developed expertise in the research, development and
production of filter housings, filter systems and filter elements over many decades.

Industry competence.
HYDAC industry competence forged through close cooperation with the
most exacting international clients in almost all industries in the world.

Complete range. Q
HYDAC filter elements provide a comprehensive range to suit all applications and also

almost all competitor filters. Our customer-focused service package is included,

ranging from specialist advice to availability at short notice.

Quality from the ground up.
In the HYDAC Fluid Care Center, which is our own state-of-the-art industrial laboratory for basic
research, functionality and quality testing as well as application-specific development,
we explore the most efficient fluid technology solutions.

This results in high-end quality filters and elements with maximum efficiency.

Strongest link in the chain.

As a system partner with wide-ranging industrial experience, HYDAC does

its utmost to ensure each filter element is one of the most efficient links

in the functionality chain of fluid technology systems. HYDAC therefore guarantees the
greatest possible component protection for the longest possible service life.

Better is better than good enough.
The HYDAC Betterfit range combines the best ideas and the best in
fluid engineering — filter elements which stand up to every comparison and every challenge.
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Don't fall for
a cheap bluff.

Using elements of
inferior quality can
have drastic consequences:

Poorer cleanliness classes in the customer's system
Inadequate component protection

Shorter filter lifetimes

Threat to operating reliability and even risk of system failures
Restricted system availability

Increased Life Cycle Cost for the customer

Never trust a poker face.
Don't let yourself be taken in!

Trust HYDAC,
Your system will thank you for it!

The shocking evidence of these
no-name elements which have collapsed
shows exactly what happens to cheap

filter elements after just a few hours operation.
The often unseen damage caused to control
components and systems can sometimes
have the effect of paralysing
whole production systems.

By contrast,

with HYDAC filter elements
and their rigorous

and systematic quality,

you will have the

winning hand

for every application.



(EY107-\® Betterfit Range

B-E-T-T-E-R-F-I-T
Better for quality and efficiency.

I Here you are guaranteed
to find the right element.

The HYDAC Betterfit range

covers a wide variety of replacement
elements in the dimensions

used by competitors, particularly

all well-known filter element
manufacturers.

Our Betterfit elements are made
predominantly from the
tried-and-tested Betamicron4 element
technology (other materials, such as
synthetic fibre or wire mesh are also
available).

Put your money on genuine quality
equipment and opt for Hydac
replacement elements — your system
will thank you for it!

By using our Betterfit elements
you will benefit from the whole
Hydac service package — from

oil sampling to oil analysis.

This also includes identifying the
source of faults and designing
filtration concepts.

Hydac supports you at every stage
and in all aspects of fluid service.

Just as our motto says

"With our investment, you can't lose"
we will take care of your system,
leaving you to concentrate fully

on your core competence.

I Steady expansion
of the Betterfit range.

Since launching the Betterfit range

the number of replacement filter
elements has increased daily.

We respond to your request.

If the required element is not yet
available, we will endeavour to add it
to the Betterfit product range as quickly
as possible once we have examined the
design.

Today there are approximately 23,000
replacement elements in the Betterfit
line of elements and the number is
growing day by day.

E 7.208.1/04.15
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l Betamicrone4

Decades of experience and ongoing
further development in the field of
hydraulic and lubrication oil filtration
have given HYDAC the technological
edge in top quality filter element
technology.

The high performance Betamicron®4

is the predominant material used in the
Betterfit element product range.
This innovative glass fibre media

will convince you with its exceptionally
high contamination retention
capacities, excellent filtration

efficiency and optimized Ap/Q
characteristics.

Particular customer benefits of
HYDAC filter elements:

I| Energy cost savings
thanks to particularly low
pressure drops

1| High quality component protection
and long system life

due to excellent

filtration efficiency

I| Long service life

and low operating costs

due to particularly high
contamination retention capacities

I| High degree of operating reliability
because of compact and
robust construction

B EFriciEncy

Global and yet local.

40 overseas companies and over 500
sales and service partners

provide a worldwide presence

on the ground.

We provide efficient support

on demand.

B ToTAL CLEANLINESS

And your system
will thank you for it.

TECHNICAL SUPPORT

Skilled advisors
in the regional offices and
overseas subsidiaries.

ONE FORALL

All from one supplier.

HYDAC can supply you with the whole
spectrum of products including

outstanding Fluid Service.

Specifically in the area of filtration,

we can supply you with

every filter element used in your

production processes from our Betterfit range
- just tell us your filter cartridge requirement
and you will receive the complete package
from one supplier.

In short: we take care of your filtration needs
whilst you concentrate fully on

your core competence.

CLEANLINESS

System cleanliness assured
by professionalism and quality.

FLUID MANAGEMENT

With HYDAC, your fluid
is in safe hands

We know your fluid and welcome the
opportunity to help you reduce the burden
of fluid service. You will see for yourself
the clear benefit of having a hydraulic or
lubrication system that works perfectly,
leaving you to concentrate fully on your
specialism. Entrust us with your fluid and
benefit from our Fluid Engineering package
since this ensures:

A long system life
thanks to better component protection.

A definite cost saving
due to reduced operating and
downtime costs.




And fits all housings, fluids and

cleanlines

INTELLIGENT
FLUID SERVICE

By making use of HYDAC fluid
service specialists.

In fluid service, too, you can benefit
from decades of experience and
development.

How HYDAC's excellent
fluid service benefits you:

On-site diagnostics with
our laboratory vehicles

Specialist staff
available on demand

Lower costs thanks to
professional oil sample analysis,
monitoring and support
(condition-based maintenance)

Lower maintenance and
spare part costs

Increased operating reliability due
to fewer breakdowns

s classes.

B Trenb:

SYSTEM EXPERTISE

Sub-systems and systems.

HYDAC is not only a component

specialist, but also has decades of
experience in power unit and system
engineering. The filter component is
therefore never viewed in isolation,

but always as an important part

of the whole system. This practice

is followed through to the complete system!

With this wealth of expertise in
applications and systems, HYDAC
automatically sees its individual
components, such as filters and filter
elements, in conjunction with the whole

be configured to suit the particular system
requirements.

Within the framework of Fluid

system and understands how they can best

Engineering HYDAC guarantees you
the right filter and the right

filter element in the right

location — because for

HYDAC, this is not just

wishful thinking,

but an everyday

reality.




Don't gamble with
your components.

Our advice:
Invest in
genuine quality!

The many years' development in the area

of element technology is your guarantee of
first class quality in Hydac filter elements

and this applies equally to the Betterfit range.

By using Betterfit elements, the Life Cycle Cost

of your system will be optimized, thereby reducing
the total costs of the machine or a component,

from procurement right through to disposal. Reducing
these costs is one of the megatrends pursued by
large-scale end users in machine building.

Leading automotive manufacturers demand, for example,
authoritative data on the Life Cycle Cost and the values derived
from it — e.g. for machine tools for 10 years life,
for presses even up to 30 years life. New investments
by machinery manufacturers are decided
on the basis of the machine prices and
\_\FELE
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the Life Cycle Cost calculation provided.
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Cost progression during the whole life cycle of the machine / system
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Budget-driven

decision on total cost

3 o |
°
2 i
3
c
£ i I —
]
©
E i —
]
o - | — gt ] —— —
T ?
s| B SN G S
B 3
O +— o —
E ]

System 1 System 2 System 3 System 1 System2  System 3

Source: MAN B & W Diesel AG, on the Daimler Chrysler example

The winners in terms of system properties




With Us, Your Fluid
is in Safe Hands.

The specialists at HYDAC have a good knowledge of your fluid and welcome
the opportunity to help you reduce the burden of fluid service. You will see for
yourself the clear benefit of having a hydraulic or lubrication system that works
perfectly, leaving you to concentrate fully on your area of expertise.

When you decide on a HYDAC Betterfit element, you are not "just" buying a
filter element, but you are also benefitting at the same time from the HYDAC
network of expertise and service available worldwide:

All from HYDAC Professional
a single source Q Quality fluid management
f \Z f( )

A5
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g -
. il
System Global Local Service

expertise presence expertise specialists

Highest level of operating reliability for your applications
In HYDAC you have a professional partner for all aspects of fluid cleanliness and

operating reliability for your system.

The complete HYDAC Betterfit range currently comprises
approx. 23,000 elements and is growing daily.

The HYDAC filter range is also impressive with over 50 types of filter in
every conceivable size and type. In addition, new individual solutions are
constantly being developed, partly in active development partnership with the
manufacturers.

HYDAC filters offer you the following advantages.

Low costs
the filter elements and housings are optimized for the particular industry

Easy maintenance
simple element change and easy-to-install filter housing

High level of operating reliability
filter media have high filtration efficiency for exceptional
cleanliness classes and benefit from a high level of production quality

Low operating costs
particularly low pressure drops across filter and filter element
for low energy consumption

All components and systems from one company
providing comprehensive system know-how and integrated system approach

Worldwide availability and advice
provided by our worldwide network of regional offices, agents and service
partners

E 7.208.1/04.15
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HYDAC, your Partner
for Hydraulics and
Lubrication Applications.

With 8,000 employees worldwide, HYDAC is one of the leading suppliers of fluid
technology, hydraulic and electronic equipment.

Our wide range of products, combined with our established
expertise in all aspects of hydraulics and lubrication applications
qualify HYDAC to be your professional partner for every aspect
of hydraulics. Particularly in the area of filtration

you will profit from the decades of HYDAC experience

and development successes.

Our quality and environment certification ISO 9001/2000 and
ISO 18001 denote first class quality

and responsible management

of our resources.

That's why you can count on HYDAC - we provide, you profit.

B All from one supplier.
HYDAC will help find the solution for you!

From first class components
right up to turnkey
system solutions,
from support during
commissioning

to maintenance

and optimization, from
professional filtration,
to oil condition
monitoring and

expert

cooling.

(AT SECENTER:

I First class laboratory and testing expertise
in the HYDAC Fluid Care Center

The new Fluid Care Center, specifically designed for filters and filter monitoring,

is an important component in HYDAC fluid management and the HYDAC service
concept. Equipped with the most up-to-date instruments and test rigs, it offers a
huge range of options for fluid analysis and application-specific filtration efficiency
testing.

In our new laboratories, highly qualified staff are dedicated to continuously improving
products and developing applications as well as carrying out analyses to customer
specification — always tailored to the particular operating

conditions. In addition to the central facility at our headquarters there are further
laboratories and mobile fluid laboratories in several HYDAC centres in Germany and
overseas.

NOTE

The information in this brochure
relates to the operating conditions and
applications described.

For applications or operating
conditions not described, please
contact the relevant technical
department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

0 D-66280 Sulzbach/Saar
§ Tel.: 0 68 97 / 509-01

E Fax: 0 68 97 / 509-300

3_ Just one example of the numerous filter testing procedures: Oil analysis in the HYDAC laboratory Internet: Www.hydac.com
b~ | Multipass test rig. at company headquarters. E-Mail: filter@hydac.com
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1. TECHNICAL
SPECIFICATIONS

1.1 GENERAL

HYDAC clogging indicators are
designed to indicate visually and/or
electrically when the filter elements
must be cleaned or changed. The
operational safety of a system and
efficient utilisation of a filter element
can only be guaranteed if clogging
indicators are used.

Depending on the type of filter,
vacuum, return line or differential
pressure clogging indicators are used.

1.2 SEALS
NBR (= Perbunan) or V (= Viton)
1.3 INSTALLATION

Some users install filters without
clogging indicators and prefer instead
to replace or clean the elements
according to a specified time schedule
or according to a set number of
operating hours. However, this
involves some risk.

Fitting a clogging indicator has two
main advantages:

® The operator no longer has to estimate
when the element is clogged.

® The unnecessary costs of changing
the element too early are avoided.
All standard filters can be fitted with
a clogging indicator at any time, by
simply screwing it in.

Filter

Clogging Indicators

1.4 DESIGN
Return line indicators

These are used for return line and
suction filters. In return line filters they
react to the increasing static pressure
before the filter element, and in suction
filters to the decreasing pressure after
the filter element, which is caused by
increasing contamination.

Differential pressure indicators

These are used for all inline filters
and react to the increasing pressure
differential caused by increasing
contamination of the filter element.

The simplest installation of the
differential clogging indicator is

via G ¥2" cavity (according to HYDAC
works standard HN 28-22)

The differential pressure indicator type
V02 is piped up separately.

clean side

1.5 SPECIAL INDICATORS
Mobile indicators

These indicators have been developed
for special applications and are fitted
with AMP, Deutsch and Junior Power
Timer plugs.

ATEX indicators

These indicators are used in
potentially explosive locations and
are subject to the ATEX Equipment
Directive 94/9/EC and the ATEX
Operator Directive 1999/92/EC.

UL and CSA indicators

Indicators which are exported to

the USA and Canada often require
classification according to current UL
and CSA standards. The UL and CSA
symbols are found on many products,
particularly in the field of electrical

engineering.
(DR

UL
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2. QUICK SELECTION TABLES FOR CLOGGING INDICATORS
2.1 BY INDICATOR TYPE
Please select the type of indicator you require from the table.

Type Vacuum Permitt. Return line Permitt. Differential Permitt.
indicator operating indicator operating pressure operating
pressure [bar] pressure [bar] indicator pressure [bar]

Visual B ° 7 ° 210/420

BF ° 40

BM o 210/420

E ° 7 (11)

ES ° 7

K ° * ° *

R ° 7

UBM ° 0

UE ° 0

UED o 0

\% ) 100
Electrical C ° 40 ° 210/420

D o 40 ° 210/420

F o 40

LE o 7 ° 420

Lz ° 7 ) 420

UF ° 0

VE ) 100

VZ ) 100
Electronic GC ° 7 ) 420

GW ° 25
Mobile CD ° ° 210

CcJ o ° 210/420

CM ° 10 ° 210

FD ° 11

LEM ° 7 o 420

M ° 210
ATEX B o 7 ° 210/420

C ° 200 ° 210/420
k’:'bgp&‘g’f' c o 210/420
CSA Approval C ) 40

* Dependent on application.




2.2 BY FILTER TYPE
Please select the clogging indicator required for your filter from the table.

Type BF BL | BLT | DF |[DFDK| DF |DFM | DFN | DFP | DFZ | ELF | FLN [FLND| HDF | HDP | HFM | LF | LFM | LFN
DFF |DFDKN|MA/QE DFNF | DFPF FMND | HDFF LFF LFNF
DFFX KP/MP

B ° ° ° ° ° ° ° ° ) ° ° °

BF

BM ° ° ° ° ) ° ° ° ) ° ) ° ° )

E

ES)

K ) ° ) )

R

UBM ° ° ° °

UE Yl 'Yl

UED °

Vv

C ° ° ° ° o ° ° ° ° ) ) ° ° °

D ° ° ° ° ° ° ° ° o ) ° ° ° °

F

LE ° ° ° ° ° ° ° ° ° ° ° ° ° °

Lz ° ° ° ° ° ) ° ° ° ° ° ° ° °

UF [ 3} o

VE

VvZ

GC ° ° ° ° ° ° ° ° ° ° ° ° ° °

GW

CD ) ° ° ° ° ° ° ° ° ) ) ° ° )

CJ ° ° ° ) ° ° ) ° ° ° ° ° ° °

CM ) ° ° ° °

FD

M ° ° ° ) °

LEM [} [ [ [ [} ® [ [ ° ° [ ° [ [

Type LPF | MDF | MF | MFD | MFM | MFX | NF | NFD | RF | RFD | RFL |[RFLD| RFN |RFND| RFM | RKM | SF | SFF | SFM

B ° ° ) ° ° ° ° ° ) ) ) °

BF ° )

BM ) ) ° ) ) ) ° °

E [ X ( X ° ° ° ° °

ES ° ° ) ) °

K

R )

UBM

UE [ 3 [ Y [ Y o ° ° ° °

\% [ ) [

C ° ° ° ° ° ° ° ° ° ) ) ) ) °

° ° ° ) ° ° ° ° ° ) ) ) ° )

F ° ° o ° ° ° ) )

LE ° ° ° ° ° ° ° ° ° ° ° ° ) °

Lz ° ° ° ° ° ° ° ° ° ° ° ° ) )

UF o [ Y (3 [ 2l ° ° ° °

VE ° °

Vz [} )

GC ° ° ° ) ) ) ° ° ° ° ° ° °

GW ) ) ) ° °

CD ° ° ) ° ° ° ° ° ° ) ) ) °

CcJ ) ) ° ) ) ) ) ) ° ° ° ° )

CM ° ° ° ) ) ) ) ° ° ° ° )

FD ) ) ) ) ° ° ° )

M ° °

LEM ° ° ° ° ° ° ° ° ° ° ° ° ° °

" Can only be used for suction operation

2 Use VMF 16 E.O only
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3. SPECIFICATIONS
3.1 VACUUM INDICATORS
VMF x UE.x

Type of indication

visual-analogue, scale indication

Weight

54 g

Pressure setting or
indication range

-1 bar to 0 bar

Permitt. operating pressure

-0.7 to 0 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G g

Max. torque

15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VMF 1 UE.O

SW 12

#50

34

G1/8

Type of indication

visual-analogue, scale indication

Weight

1259

Pressure setting or
indication range

-1 bar to 0 bar

Permitt. operating pressure

-0.7 to 0 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G

Max. torque

30 Nm

Seal ring

O-ring 18x2.5

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VR 1 UE.O

Type of indication

visual-analogue, scale indication

Weight

14149

Pressure setting or
indication range

-1 bar to 0 bar

Permitt. operating pressure

-0.7 to 0 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G

Max. torque

33 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VRD 1 UE.O

j




VMF x UF.x

Type of indication

electrical switch

Weight

170 g

Pressure setting or
indication range

-0.2 bar £ 0.1 bar

32

Permitt. operating pressure |40 bar —
Permitt. temperature range [-30 °C to +100 °C
Thread G s
Max. torque 15 Nm
Switching type N/O contact o
o
Max. switching voltage 48V ~
Electrical connection threaded connection
Max. switching voltage 60 W =
at resistive load 100 VA ~
switching capacity ohmic2.5Aat24V =
ohmic2.5Aat42V ~
Protection class to IP 65, terminals IP 00
DIN 40050
Order example VMF 0.2 UF.0
VR x UF.x
Type of indication electrical switch
Weight 170 g ?32
Pressure setting or -0.2 bar £ 0.1 bar
indication range
Permitt. operating pressure |40 bar
Permitt. temperature range (-30 °C to +100 °C
Thread G,
Max. torque 30 Nm
Switching type N/O contact
0
Max. switching voltage 48 V ' §
Electrical connection threaded connection (
Max. switching voltage 60 W = W18
at resistive load 100 VA ~
switching capacity ohmic2.5Aat24V = | | 3
ohmic2.5Aat42V ~
Protection class to IP 65, terminals IP 00 G112
DIN 40050
Order example VR 0.2 UF.0
VRD x UF.x
Type of indication electrical switch
Weight 170 g ®32
Pressure setting or -0.2 bar £ 0.1 bar
indication range I
Permitt. operating pressure |40 bar ;
Permitt. temperature range |-30 °C to +100 °C
Thread G, ‘
Max. torque 33 Nm
Switching type N/O contact ;
(s}
o
Max. switching voltage 48V -
Electrical connection threaded connection SW 27 %%
Max. switching voltage 60 W =
at resistive load 100 VA ~ ~
switching capacity ohmic2.5Aat24V = : o
ohmic2.5Aat42V ~

Protection class to
DIN 40050

IP 65, terminals IP 00

Order example

VRD 0.2 UF.0

G122
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VMF x UBM.x

Type of indication

visual, yellow pin

Weight 54 g

Pressure setting or -0.035 bar
indication range

Permitt. operating pressure |1 bar

Permitt. temperature range [-30 °C to +100 °C
Thread M10 x 1

Max. torque 10 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VMF 0.035 UBM.O

50.50

VMF x UED.x

Type of indication

visual-analogue, scale indication
(filled with silicone oil)

Weight

54 g

Pressure setting or
indication range

-1 bar to 0 bar

Permitt. operating pressure

-0.7 to 0 bar continuous

Permitt. temperature range

-20 °C to +90 °C

Thread

G g

£50

- —

S 12

Max. torque

15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VMF 1 UED.O

G 1/8

34




3.2 RETURN LINE INDICATORS

VMF x B.x
Type of indication visual, red pin
Weight 84 g
Pressure setting or 2 bar - 0.2 bar

indication range
Permitt. operating pressure | 7 bar

Permitt. temperature range [-30 °C to +100 °C
Thread G'/g

Max. torque 15 Nm

~ 5 stroke
=3
o

Switching type -

~58

Max. switching voltage -

\
|

Electrical connection - 1

SW 30

Max. switching voltage -
at resistive load

switching capacity -

22

12

Protection class to - Gi
DIN 40050

Order example VMF 2 B.1

Type of indication visual, red pin

Weight 44 g

Pressure setting or 2 bar - 0.2 bar

indication range
Permitt. operating pressure |7 bar i !
Permitt. temperature range [-30 °C to +100 °C
Thread G/,

Max. torque 15 Nm

~ 5 stroke

- 42

~55

Switching type -

Max. switching voltage -

‘r‘_[: _1'_
Electrical connection - \\ ’/-/
— | ;
Max. switching voltage - N /
at resistive load ) —----F—-—
switching capacity - G112

Protection class to -

DIN 40050
Order example VR 2 B.1
VMF x C.x
Type of indication electrical switch
Weight 270 g
Pressure setting or 2 bar - 0.3 bar

indication range
Permitt. operating pressure |40 bar

Permitt. temperature range |-30 °C to +100 °C f& =
Thread G'lg E
Max. torque 15 Nm {5 Ei] _E
Switching type N/C or N/O . o
(change-over contacts) 8 3
Max. switching voltage 230V | swar
|
Electrical connection Male connection M20 g i
Female connector to DIN 43650
Max. switching voltage 250 W = e
at resistive load 300 VA ~
switching capacity Ohmic6Aat24V =
Ohmic 0.03 to 6 A at max. 230 V ~ ©
Protection class to IP 65 (only if the connector is wired and s
DIN 40050 fitted correctly) E
Order example VMF 2 C.1 §
~
w
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VR x C.x

Type of indication electrical switch
Weight 340 g
Pressure setting or 2 bar - 0.3 bar

indication range
Permitt. operating pressure |40 bar
Permitt. temperature range [-30 °C to +100 °C |

imaamni|

Thread G, ! '
Max. torque 30 Nm @ @
Switching type N/C or N/O
(change-over contacts)

Max. switching voltage 230V

~ 1035

~ 78

Electrical connection Male connection M20 ( . ﬁ- , -
Female connector to DIN 43650 s] ] T 1

Max. switching voltage 250 W = ‘

at resistive load 300 VA ~ ot

switching capacity Ohmic6Aat24 Vv
Ohmic 0.03 to 6 Aat max. 230 V ~

Protection class to IP 65 (only if the connector is wired and

DIN 40050 fitted correctly)

Order example VR 2C.1

Type of indication electrical switch

Weight 3409

Pressure setting or 2 bar - 0.3 bar

indication range

Permitt. operating pressure |40 bar W= I ~34

Permitt. temperature range [-30 °C to +100 °C

Thread G, > @g

Max. torque 33 Nm —

ifrih

Switching type N/C or N/O
(change-over contacts)

Max. switching voltage 230V

~111.5

SwW27

~ 100

Electrical connection Male connection M20 4
Female connector to DIN 43650 9
Max. switching voltage 250 W =
at resistive load 300 VA ~ o2
switching capacity Ohmic6Aat24V
Ohmic 0.03 to 6 A at max. 230 V ~
Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VRD 2 C.1
Type of indication visual indicator and
electrical switch
Weight 300 g
Pressure setting or 2 bar - 0.3 bar

indication range
Permitt. operating pressure |40 bar
Permitt. temperature range [-30 °C to +100 °C 028 ~34
Thread G s \

Max. torque 15 Nm @ T ‘I_E

Switching type N/C or N/O | [ 15
(change-over contacts)

Max. switching voltage 24,48, 115,230 V ' 'ﬂlﬂl]ﬂﬂmﬂ]]ﬂ]][ﬂl ﬂﬂlﬂlﬂﬂ‘lﬂﬂ[ﬂﬂﬂ'

~90.5

(depending on the type of light insert) I |
Q@io— < B _+| | Electrical connection Male connection M20 | i Su
8 o1 ¢ Female connector to DIN 43650 = ;
l= = Max. switching voltage 250 W = = ]
. at resistive load 300 VA ~ c1s
switching capacity Ohmic6 Aat230V =
R Ohmic 0.03 to 6 A at max. 230 V ~
o N Protection class to IP 65 (only if the connector is wired and

o 1 DIN 40050 fitted correctly)

Oo——< } Order example VMF 2 D.1 /-L24




VR x D.x /-L...

Type of indication

visual indicator and
electrical switch

Weight 360 g

Pressure setting or 2 bar - 0.3 bar

indication range 028 ~34
Permitt. operating pressure |40 bar :

Permitt. temperature range |-30 °C to +100 °C @ /@/—I'E
Thread G, E | 1§
Max. torque 30 Nm o

Switching type N/C or N/O 'Iﬂ]ﬂﬂ]ﬂlﬂllﬂ]]ﬂﬂﬂl |U]]]]]|||][Iﬂ|]||]|ﬂu|

(change-over contacts)

Max. switching voltage

24,48, 115,230 V
(depending on the type of light insert)

~107.5

Q10— Electrical connection Male connection M20 ( . ?ﬁ
8 o] Female connector to DIN 43650 :I 1] Im
L= Max. switching voltage 250 W =
. at resistive load 300 VA ~ HO20%,

switching capacity Ohmic6Aat24V =

o . Ohmic 0.03 to 6 A at max. 230 V ~

°'°°OK i h Protection class to IP 65 (only if the connector is wired and

1 DIN 40050 fitted correctly)
e Order example VR 2D.1/-L110

VRD x D.x /-L...

Type of indication visual indicator and
electrical switch

Weight 360 g
Pressure setting or 2 bar - 0.3 bar
indication range
Permitt. operating pressure |40 bar 028 ~34
Permitt. temperature range [-30 °C to +100 °C L —
Thread G, ‘ ﬁﬂ IE
Max. torque 33 Nm ‘ = J_E
Switching type N/C or N/O ‘

(change-over contacts)

Q20—9p— <
© 3 o—

Max. switching voltage

24,48, 115,230V
(depending on the type of light insert)

Electrical connection

Male connection M20
Female connector to DIN 43650

Q
Connection ~
block

Qs

~115.5

Max. switching voltage 250 W = 5 ;
at resistive load 300 VA ~ | | !==J
switching capacity Ohmic6Aat24V = G‘m

Ohmic 0.03to 6 Aat max. 230V ~

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VRD 2 D.1/-L110

VMF x D.x /-LED

Type of indication

visual indicator and
electrical switch

Weight 300 g

Pressure setting or 2 bar - 0.3 bar
indication range

Permitt. operating pressure |40 bar

Permitt. temperature range [-30 °C to +100 °C
Thread G'lg

Max. torque 15 Nm

Switching type

N/O contact

Max. switching voltage

24V

Electrical connection

Male connection M20
Female connector to DIN 43650

N
[\
O 3

Connection
block

|||—

Max. switching voltage 250 W =
at resistive load 300 VA ~
switching capacity Ohmic6Aat24V =

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VMF 2 D.1 /-LED

~90.5

i

sw27

~65

G118
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VR x D.x /-LED

Type of indication

visual indicator and
electrical switch

N
[\
O 3

Weight 360 g

Pressure setting or 2 bar - 0.3 bar
indication range

Permitt. operating pressure |40 bar

Permitt. temperature range [-30 °C to +100 °C
Thread G1/2

Max. torque 30 Nm

Switching type N/O contact

Max. switching voltage 24V

~107.5

Electrical connection

Male connection M20
Female connector to DIN 43650

Connection
block

|||—

Max. switching voltage 250 W =
at resistive load 300 VA ~
switching capacity Ohmic6Aat24V =

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VR 2D.1/-LED

|14

$20.96

VRD x D.x /-LED

Type of indication

visual indicator and
electrical switch

Weight 360 g

Pressure setting or 2 bar - 0.3 bar
indication range

Permitt. operating pressure |40 bar

Permitt. temperature range [-30 °C to +100 °C
Thread G1/2

Max. torque 33 Nm

Switching type

N/O contact

Max. switching voltage

24V

Electrical connection

Male connection M20
Female connector to DIN 43650

Connection
block

|||—

Max. switching voltage 250 W =
at resistive load 300 VA ~
switching capacity Ohmic6Aat24V =

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VRD 2 D.1 /-LED

~115.5

| |

27

G1/2

VMF x E.x

Type of indication

visual-analogue,
scale indication

Weight

54 g

Pressure setting or
indication range

0 bar to +10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G g

Max. torque

15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VMF 2 E.O

£50

34

SW 12

G1/8

S @




VMF 16 E.x

Type of indication

visual-analogue,
scale indication

Weight

54 ¢g

Pressure setting or
indication range

0 bar to +16 bar

Permitt. operating pressure

11 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G g

Max. torque

15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VMF 16 E.O

#50

- —

34

SH 12

G 1/8

Type of indication

visual-analogue,
scale indication

Weight

1259

Pressure setting or
indication range

0 bar to +10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G

Max. torque

30 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VR2E.O

Seal ring

O-ring 18x2.5

Type of indication

visual-analogue,
scale indication

Weight

1419

Pressure setting or
indication range

0 bar to +10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G

Max. torque

33 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VRD 2 E.O

P50

P46

30

ﬂLi
I
72

27
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VMF x ES.x

Type of indication

visual-analogue,
scale indication

Weight

54 g

Pressure setting or
indication range

0 bar to +10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G g

Max. torque

15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VMF 2 ES.0

(@
\

30

VR x ES.x

Type of indication

visual-analogue,
scale indication

Weight

1259

Pressure setting or
indication range

0 bar to +10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G

Max. torque

30 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VR 2 ES.0

B 50

e
\N

26
14

30

(HYDALT)

j N G

VRD x ES.x

Type of indication

visual-analogue,
scale indication

Weight

1419

Pressure setting or
indication range

0 bar to +10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G

Max. torque

33 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VRD 2 ES.0

~87

SW 27

27

30




VMF x F.x

Type of indication

electrical switch

Weight

70g

Pressure setting or
indication range

2 bar + 0.3 bar

Permitt. operating pressure

40 bar

Permitt. temperature range

-30 °C to +100 °C

Thread

G g

Max. torque

15 Nm

Switching type

N/O contact
(N/C as an option)

Max. switching voltage

42V

Electrical connection

threaded connection

@32

4 sw24 4
Max. switching voltage 60 W =
at resistive Ioagd § 100 VA ~
__> T~ o o ||switching capacity Ohmic2.5Aat24 V =
C — 5 o Ohmic 2.5 Aat42V ~ G 18
Protection class to IP 65, terminals IP 00
DIN 40050
B Order example VMF 2 F.0
VR x F.x
Type of indication electrical switch
Weight 130 g 32
Pressure setting or 2 bar £ 0.3 bar
indication range — |
Permitt. operating pressure |40 bar E%
Permitt. temperature range [-30 °C to +100 °C
Thread G,
Max. torque 30 Nm !
Switching type N/O contact
(N/C as an option) 8
Max. switching voltage 42V 8
A Electrical connection threaded connection ]
SW19
Max. switching voltage 60 W =
at resistive Io:gd g 100 VA ~ <
__> T~ ¢ | |switching capacity Ohmic 2.5 Aat24 V = | | -
L & 5 5 : Ohmic 2.5 A at42Vv 1
rotection class to IP 65, terminals IP 00
DIN 40050
2 Order example VR 2F.0
VRD x F.x
Type of indication electrical switch
Weight 130 g e
Pressure setting or 2 bar £ 0.3 bar I
indication range
Permitt. operating pressure |40 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G,
Max. torque 33 Nm
Switching type N/O contact
(N/C as an option) =
Max. switching voltage 42V :
A Electrical connection threaded connection SW 27
Max. switching voltage 60 W =
at resistive Ioagd i 100 VA ~ | | 15
__> ~ 1 5 5 | |switching capacity Ohmic 2.5Aat24 V =
C . Ohmic2.5Aat42V ~
Protection class to IP 65, terminals IP 00 G1/2

DIN 40050

Order example

VRD 2 F.0

E 7.050.14/04.15
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VR x GC.x

Type of indication Electronic/analogue

(4-20 mA or 1-10 V)

1 electrical switching contact at 75%
and at 100% of the pressure setting
Analogue signal up to 20% of the
pressure setting constant 4mAor 1V

]_!_
Weight 340 g
Pressure setting or 2 bar -10%
indication range . :
Permitt. operating pressure |7 bar K %
Permitt. temperature range [-30 °C to +80 °C
Thread G/,
Max. torque 15 Nm |
Switching type N/C or N/O, electronic ) ==

PNP positive switching (factory setting) =

Max. switching voltage Operating voltage 20-30 V DC z 2
Electrical connection 7 pole plug to DIN 43651; PG 11 ’(*‘f\\, \\~45
Max. switching voltage 12W \\\4;\/ \/>/
at resistive load ISR g gon be reposiones
switching capacity Ohmic0.4Aat30V = NE[’?‘!’J‘E@I‘E& ,,,,,,,
Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VR 2 GC.0 /-LED-SQ-123

VMF x K.x
Type of indication visual-analogue,

. scale indication #50
' Weight 54 g
Pressure setting or -1 bar to + 0.6 bar
indication range '
Permitt. operating pressure |-0.7 to +0.4 bar continuous i
Permitt. temperature range [-20 °C to +60 °C | ™
Thread G s SW 12
Max. torque 15 Nm i
Switching type -
G 1/8

Max. switching voltage -

Electrical connection -

Max. switching voltage -
at resistive load

switching capacity -

Protection class to - o)
DIN 40050
Order example VMF 0.6 K.0
VMF x LE.x
Type of indication visual, red pin

and electrical switch
1 switching contact at 100% of the

pressure setting ED
Weight 120 g ‘ T
Pressure setting or 2 bar - 0.2 bar @ -8
indication range ‘ - ‘ o
Permitt. operating pressure |7 bar ‘ gl
Permitt. temperature range [-30 °C to +100 °C M&% '
Thread G /s g
P Max. torque 15 Nm g
1] Switching type N/C or N/O contacts o1

Reed contacts (change-over contacts)
Max. switching voltage 115V

~79

Electrical connection Male connection M20
A Female connector to DIN 43650 -
F—t-"r——=—5 1 |Max. switching voltage 15 W = _,@,,
| : ! , | |atresistive load max. 15 VA ~ =] )
> % @Q; | switching capacity Ohmic 1Aat 15V = | | i
i T ' Ohmic 1Aat15V ~ s (oo
- ——- .J Protection class to IP 65 (only if the connector is wired and M20x1.5
B DIN 40050 fitted correctly)
Order example VMFE 2 LE.1




VR x LE.x

Type of indication

visual, red pin

and electrical switch

1 switching contact at 100% of the
pressure setting

Weight 143 g
Pressure setting or 2 bar - 0.2 bar ] N
indication range || '@"'—D 4
Permitt. operating pressure |7 bar P 9
Permitt. temperature range |-30 °C to +100 °C swao ' '_ L '
Thread G/, ~
Max. torque 15 Nm i -
Switching type N/C or N/O contacts G"z
Reed contacts (change-over contacts)
Max. switching voltage 115V ~79
Electrical connection Male connection M20
A Female connector to DIN 43650 N W
M—t-—r——""5 1 |Max switching voltage 15W = A7
‘ | ! ' |at resistive load max. 15 VA ~ | 3
l W “E= @ai ‘ switching capacity Ohmic1Aat15V = - (ol
‘ T—-}-o ' Ohmic1Aat15V ~ oot 5
{ _ .J Protection class to IP 65 (only if the connector is wired and
B DIN 40050 fitted correctly)
Order example VR 2 LE.1
VMF x LZ.x
Type of indication visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting
Weight 230 g /M
Pressure setting or 2 bar—0.2 bar — —
indication range <@> @ B
Permitt. operating pressure |7 bar =/ || EmiERE o
Permitt. temperature range |-10 °C to +100 °C RIEE|
Thread G 1/8 M‘LA
Max. torque 15 Nm [ ] El
l il Switching type N/C or N/O contacts e
Reed contacts (change-over contacts) ous
Max. switching voltage 115V
Electrical connection Male connection M20 g
Female connector to DIN 43650 — —
Max. switching voltage 15W= o -
1 |at resistive load max. 15 VA ~ = =! ]

ssssss
wwwwwwwww

.!|switching capacity

Ohmic1Aat15V =
Ohmic1Aat15V ~

Protection class to DIN
40050

IP 65 (only if the connector is wired
and fitted correctly)

Order example

VMF 2 LZ.1

VR x LZ.x

Type of indication

visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting

Weight 190 g

Pressure setting or 2 bar—-0.2 bar
indication range

Permitt. operating pressure |7 bar

Permitt. temperature range |-10 °C to +100 °C
Thread G/,

Max. torque 15 Nm

Switching type

N/C or N/O contacts
Reed contacts (change-over contacts)

Max. switching voltage

115V

Electrical connection

Male connection M20
Female connector to DIN 43650

nnnnnnnn

L

|Protection class to DIN

Max. switching voltage
at resistive load

15W=
max. 15 VA ~

030

switching capacity

Ohmic1Aat15V =
Ohmic 1 Aat15V ~

'[40050

IP 65 (only if the connector is wired
and fitted correctly)

Order example

VR2LZA

12

M20x1.5

E 7.050.14/04.15
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VMF x LZ.x /-DB

Type of indication visual, red pin

and 1 electrical switching contact at 75%
and at 100% of the pressure setting

1 green LED constantly lit

1 yellow LED lights from 75%
1 red LED lights from 100% Ap
Weight 170 g HE 57
Pressure setting or 2 bar - 0.2 bar RImEE i
indication range swao [ ]
Permitt. operating pressure |7 bar 1 Bl
Permitt. temperature range [-30 °C to +100 °C o
Thread G /s s
Max. torque 15 Nm " o
Switching type N/C or N/O contacts
Reed contacts (change-over contacts) o
sreutboars |Max. switching voltage 24V | .
A motntcg Electrical connection Male connection PG 11 g
Female connector to DIN 43651
Max. switching voltage 15 W= 8 D
at resistive load max. 15 VA ~ j |
switching capacity Ohmic1Aat15V = .
Ohmic1Aat15V ~
Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VMF 2 1LZ.1/-DB
VR x LZ.x /-DB
Type of indication visual, red pin

and 1 electrical switching contact at 75%
and at 100% of the pressure setting

1 green LED constantly lit

1 yellow LED lights from 75%

1 red LED lights from 100% Ap

Weight 190 g @—— =1 5
Pressure setting or 2 bar - 0.2 bar
indication range %%

Permitt. operating pressure |7 bar
Permitt. temperature range [-30 °C to +100 °C

Thread G, e
Max. torque 15 Nm s e
Switching type N/C or N/O contacts
Reed contacts (change-over contacts)
et board Max. switching voltage 24V | 3
n mounted Electrical connection Male connection PG 11 g
Female connector to DIN 43651
Max. switching voltage 15W= 3 &
at resistive load max. 15 VA~
switching capacity Ohmic1Aat15V =
Ohmic1Aat15V ~ =%
Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VR 2LZ.1/-DB
VMF x LZ.x /-CN
Type of indication visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting
1 green LED goes out at 75%
1 yellow LED lights from 75%
1 red LED lights from 100% Ap
Weight 170 g HE s
_Prde_ssij_re setting or 2 bar - 0.2 bar T
indication range swn [T
Permitt. operating pressure | 7 bar ] ] Bl
Permitt. temperature range [-30 °C to +100 °C o
Thread G s G
Max. torque 15 Nm e vort
Switching type N/C or N/O contacts
A crout boar Reed contacts (change-over contacts) |E
_____ mounted Max. switching voltage 24V o
[ @ | | Electrical connection Male connection PG 11 £
' A 370 Female connector to DIN 43651
‘ Lomaog E > [Max. switching voltage 15 W = 8 D
i ! g i at resistive load max. 15 VA ~ j il
| ‘I8 = ——==—° [switching capacity Ohmic 1Aat 15V =
‘ o 7 ¥ Ohmic1Aat15V ~
e——r——r=— == Protection class to IP 65 (only if the connector is wired and
B8 DIN 40050 fitted correctly)
Order example VMF 21Z7.1/-CN




VR x LZ.x /-CN

Type of indication visual, red pin

and 1 electrical switching contact at 75%
and at 100% of the pressure setting

1 green LED goes out at 75%

1 yellow LED lights from 75%

1 red LED lights from 100% Ap 2
Weight 190 g
Pressure setting or 2 bar - 0.2 bar
indication range
Permitt. operating pressure |7 bar

Permitt. temperature range [-30 °C to +100 °C

Thread G,

Max. torque 15 Nm

Switching type N/C or N/O contacts P61
Reed contacts (change-over contacts) : I

R sreut board Max. switching voltage 24V \ o
mounted

Electrical connection Male connection PG 11 g ij' b
Female connector to DIN 43651 v =

Max. switching voltage 15W = 35

at resistive load max. 15 VA ~ 113

switching capacity Ohmic 1Aat15V = - -
Ohmic 1Aat15V ~

Protection class to IP 65 (only if the connector is wired and

DIN 40050 fitted correctly)

Order example VR 2LZ.1/-CN

Type of indication visual, red pin

and 1 electrical switching contact at 75%
and at 100% of the pressure setting

Weight 120 g
Pressure setting or 2 bar (or 2.5 bar) - 10%
indication range — &
Permitt. operating pressure |7 bar
Permitt. temperature range [-10 °C to +100 °C
Thread G'lg
Max. torque 15 Nm %_'
Switching type N/O (75%) o
N/C (100%) ki
A Max. switching voltage 24\ _U% 2
SW 30
e — z | | Electrical connection Male connection
R M12 x 1 1 [
c 1 4 | |Max. switching voltage 15W =
"> I @—- 1" at resistive load max. 15 VA ~ G118
switch * | |switching capacity Ohmic 1Aat15V =
AN s Ohmic 1Aat 15V ~
Protection class to IP 65
B DIN 40050
Order example VMF 2 1LZ2.1/-BO
VR x LZ.x /-BO

Type of indication visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting

Weight 145 g

Pressure setting or 2 bar (or 2.5 bar) - 10%
indication range

Permitt. operating pressure |7 bar
Permitt. temperature range [-10 °C to +100 °C

73
035

Thread G,
Max. torque 15 Nm
Switching type N/O (75%)

~ 87

N/C (100%)

A Max. switching voltage 24V
% SwW30
T ewitch — . i |Electrical connection Male connection %3

20

i switch
I R M12 x 1 g M
- B s+ | |[Max. switching voltage 15W =
&> R T " ! |atresistive load max. 15 VA ~ G112
switch T L | |switching capacity Ohmic 1Aat15V = ©
"o |E s Ohmic 1Aat15V ~ s
= | Protection class to IP 65 3
A DIN 40050 g
Order example VR2LZ.1/-BO N
w
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VMF x LZ.x [-AV

___________________________

Type of indication

visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting

Weight

120 g

Pressure setting or
indication range

2 bar (or 2.5 bar) - 10%

Permitt. operating pressure

7 bar

Permitt. temperature range

-10 °C to +100 °C

Thread

G 'lg

Max. torque

15 Nm

Switching type

N/C (75% and 100%)

Max. switching voltage

24V

Electrical connection

Male connection

73

035

~96

SW 30

% switch 2
[l i | ee—— T
i s ax. switching voltage = ;
Es == at resistive load max. 15 VA ~ o1
o @ 1 switching capacity Ohmic1Aat15V =
T Ohmi -
amng | ¢ N . . mic1Aat15V
| = Protection class to IP 65
| DIN 40050
B Order example VMF 2 LZ.1 /-AV
VR x LZ.x /-AV

___________________________

Type of indication

visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting

Weight

1459

Pressure setting or
indication range

2 bar (or 2.5 bar) - 10%

Permitt. operating pressure

7 bar

Permitt. temperature range

-10 °C to +100 °C

Thread

G,

Max. torque

15 Nm

Switching type

N/C (75% and 100%)

Max. switching voltage

24V

Electrical connection

Male connection

| & M12 x 1
C | L& | |Max. switching voltage 15W =
A - at resistive load max. 15 VA ~
. E ! switching capacity Ohmic1Aat15V =
w?;rlrg C | s Ohmic1Aat15V ~
| = Protection class to IP 65
| DIN 40050
B Order example VR2LZ.1/-AV

73

o35

~ 87

SW 30

40

12

G112

VMF x LZ.x /-D4C

v
I
[

Wy ov A
i . ;
I fant T I
v H fe
I i N
\L LN U g
T dhen N e S
I . |
‘ ‘

Lol —mmz
circuit diagram i
7t | | shownincold : —
{ i || | condition (<30°) 5 SWitch:
[ alarm
—_ 100%
- ﬁ"ﬂd switch
] warning
et T 75%

Type of indication

1 electrical switching contact at 75% and
100% of the pressure setting

and suppression of the switching signal
up to approx. 30 °C

2 green LED's light when below 30 °C

1 green LED lights from 30 °C

1 yellow LED lights from 75%

1 redLED lights from 100% Ap

Weight

245¢g

Pressure setting or
indication range

2.5 bar - 10%

Permitt. operating pressure |7 bar

Permitt. temperature range [-10 °C to +100 °C

Thread G'lg

Max. torque 15 Nm

Switching type N/O (75%), N/C (100%)

Max. switching voltage 24V

Electrical connection Male connection
M12 x 1

Max. switching voltage 15W=

at resistive load max. 15 VA ~

switching capacity Ohmic1Aat15V =
Ohmic1Aat15V ~

Protection class to IP 65

DIN 40050

Order example

VMF 2 LZ.1 /-D4C

~ 9150




VR x LZ.x /-D4C

,J\ I*
oy
R

Tl by

wv oy
S !
s
v B
| =
-,\L SIRE b
doo | Ve |
|

ot

circuit diagram
shownincold :
condition (<30°) #

— =

switch:
alarm

~100%

switch
warning
75%

Type of indication

1 electrical switching contact at 75% and
at 100% of the pressure setting

and suppression of the switching signal
up to approx. 30 °C.

2 green LED's light when below 30 °C

1 green LED lights from 30 °C

1 yellow LED lights from 75%

1 red LED lights from 100% Ap

Weight 205¢ B y
Pressure setting or 2.5bar-10% i f—ﬁ g
indication ranqeg dd ‘ } ( )
Permitt. operating pressure |7 bar 4 |' i —é/" d
Permitt. temperature range [-10 °C to +100 °C o 'y 8
Thread G, LI e
Max. torque 15 Nm \ =
Switching type N/O (75%), N/C (100%) sz
Max. switching voltage 24V
Electrical connection Male connection

M12 x 1
Max. switching voltage 15W= o @ ;@
at resistive load max. 15 VA ~ § A
switching capacity Ohmic1Aat15V =

Ohmic1Aat15V ~
Protection class to IP 65

DIN 40050

Order example

VR 2LZ.1/-D4C

VMF x LZ.x /[-BO-LED

switch:
a; alarm
i 100%
f 2
NG -
I
7 e
L~ ]
L i
G . >
| /SEE
C a 52 o
switch
8 warning

75%

Type of indication

1 electrical switching contact at 75% and
at 100% of the pressure setting

1 green LED constantly lit

1 yellow LED lights from 75%

1 red LED lights from 100% Ap

Weight

245 g

Pressure setting or
indication range

2.5 bar-10%

4

Mi2a

Permitt. operating pressure |7 bar
Permitt. temperature range [-10 °C to +100 °C d
Thread G /s ot T
Max. torque 15 Nm |
Switching type N/O (75%), N/C (100%) "ﬁlzy—
Max. switching voltage 24V ' s
Electrical connection Male connection

M12 x 1
Max. switching voltage 15W = a1 O
at resistive load max. 15 VA~
switching capacity Ohmic1Aat15V =

Ohmic1Aat15V ~
Protection class to IP 65

DIN 40050

Order example

VMF 2 1.Z.1/-BO-LED

VR x LZ.x /-BO-LED

switch:
a; alarm
i 100%
! 2
® i
Z
4
e I
L &
& [—B'-—m & 1 e
E | s ,
: D= W
i switch
B: warning

75%

Type of indication

1 electrical switching contact at 75% and
at 100% of the pressure setting

1 green LED constantly lit

1 yellow LED lights from 75%

1 red LED lights from 100% Ap

Weight 205 g

Pressure setting or 2.5 bar-10%

indication range

Permitt. operating pressure |7 bar

Permitt. temperature range [-10 °C to +100 °C

Thread G,

Max. torque 15 Nm

Switching type N/O (75%), N/C (100%)

Max. switching voltage 24V

Electrical connection Male connection
M12 x 1

Max. switching voltage 15W=

at resistive load max. 15 VA ~

switching capacity Ohmic1Aat15V =
Ohmic1Aat15V ~

Protection class to IP 65

DIN 40050

Order example

VR2LZ.1/-BO-LED

;J

D
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VR x LZ.x /-GM

Type of indication

visual, red pin

and 1 electrical switching contact at 75%
and at 100% of the pressure setting
Indicator function possible in conjunction
with the "No element” indicator

Weight 290 g
Pressure setting or 2.5bar-10%
indication range
Permitt. operating pressure |7 bar X
Permitt. temperature range [-10 °C to +100 °C n =
Thread G, €
Max. torque 15 Nm RS
Switching type - *
Max. switching voltage 24V
Electrical connection Male connection ==/
M12 x 1
- | [Max. switching voltage 15W = -
S: g at resistive load max. 15 VA~
—h '3“'@"2“ switching capacity Ohmic1Aat15V =
____ = - Ohmic1Aat15V ~
QJ switch:  switch Protection class to IP 65

alarm  warning | DIN 40050

100%  75%
Order example VR2LZ.1/-GM
Type of indication visual-analogue,

scale indication 250
Weight 54 ¢
Pressure setting or 0to 10 bar
indication range '
Permitt. operating pressure | 7 bar continuous 2
Permitt. temperature range |-20 °C to +60 °C ! ™
Thread G'lg SW 12
Max. torque 15 Nm [
Switching type -
G 1/8

Max. switching voltage -
Electrical connection -
Max. switching voltage -
at resistive load
switching capacity -
Protection class to -
DIN 40050
Order example VMF 2 R.0

Type of indication

visual-analogue,
scale indication

Weight

1259

Pressure setting or
indication range

0 to 10 bar

Permitt. operating pressure

7 bar continuous

Permitt. temperature range

-20 °C to +60 °C

Thread

G,

SWi12
SW19

Max. torque

30 Nm

Seal ring '/s

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VR2R.0

O-ring 11x2.5




3.3 DIFFERENTIAL PRESSURE INDICATORS

VM x B.x
Type of indication visual, red/green band
Automatic reset
Weight 55¢
Pressure setting or 2 bar-10%
indication range 5 bar - 10%
8 bar £ 10% £27
Permitt. operating pressure [ 210 bar 1 T
Permitt. temperature range [-30 °C to +100 °C |
Thread G, C 1] 2
Max. torque 33 Nm |
Switching type - e )
Max. switching voltage - ?r;f?l : I////ﬂ
7 4
Electrical connection - {?;é// : <\/\//
<= /7<
Max. switching voltage - T
D R I~d
at re5|§t|ve Ioad. \(QW /,//
switching capacity - |
Protection class to -
DIN 40050
Order example VM 5 B.1
Type of indication visual, red/green band
Automatic reset
Weight 110 g
Pressure setting or 2 bar - 10% D27
indication range 5 bar - 10%
8 bar + 10%
Permitt. operating pressure [420 bar r A
Permitt. temperature range [-30 °C to +100 °C
Thread G, | 0
Max. torque 100 Nm o
Switching type - SW 27 N
Max. switching voltage - I
N |

Electrical connection - ;
Max. switching voltage %
at resistive load

switching capacity - G2
Protection class to -
DIN 40050
Order example VD 5B.1
VM x BM.x
Type of indication visual, red/green band
Manual reset
Weight 559
Pressure setting or 2 bar - 10%
indication range 5 bar - 10% g
8 bar + 10% Zes 3
Permitt. operating pressure | 210 bar Y\
Permitt. temperature range [-30 °C to +100 °C = |
Thread G, d
Max. torque 33 Nm E—
Switching type - SH27
Max. switching voltage - ?W—QE%?%—
\7/ Ml
Electrical connection - %; —x 7
L S
L < 7
Max. switching voltage - < 4// ;
at resistive load %‘7%7/ //
switching capacity - A“f“/’/
n
Protection class to - s
DIN 40050 E
Order example VM 5 BM.1 §
~
w

| 129



N
w

O E7.050.14/04.15

VD x BM.x

Type of indication

visual, red/green band
Manual reset

Weight 110 g
Pressure setting or 2 bar-10 % 27
indication range 5 bar - 10%
8 bar + 10%
Permitt. operating pressure [420 bar F %
Permitt. temperature range [-30 °C to +100 °C |
Thread G, i o
Max. torque 100 Nm ‘{
Switching type -
SW 27 "
Max. switching voltage - == [
] ) ‘ Electrical connection -
|
l Max. switching voltage -
at resistive load Y
i switching capacity -
"""""" - G112
i |Protection class to -
~ ~  |DIN 40050
Order example VD 5 BM.1
VM x C.x
Type of indication electrical switch
Weight 120 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10% ~34
8 bar £ 10% 028
_ Permitt. operating pressure | 210 bar |
Permitt. temperature range [-30 °C to +100 °C ‘EM
Thread G, EE T -E
Max. torque 33 Nm —
Switching type N/C or N/O I I
(change-over contacts) sw30 5
Max. switching voltage 230V é J\j !
]
A Electrical connection Male connection M20
7777777777777777 Female connector to DIN 43650 |
—=—=o- | |Max. switching voltage 60 W =
& B > o. | |atresistive load 100 VA ~ K @‘
C_—+— o o, [|Switching capacity " Ohmic3Aat24V = =
................ i Ohmic 0.03 to 5 A at max. 230 V ~
>—0
[, Protection class to IP 65 (only if the connector is wired and L%‘
i DIN 40050 fitted correctly)
Order example VM 5 C.0
VD x C.x
Type of indication electrical switch
Weight 220 g
Pressure setting or 5 bar - 10% —%—
indication range 8 bar £ 10% D|28
Permitt. operating pressure [420 bar —
Permitt. temperature range [-30 °C to +100 °C @ s E
Thread G/, Eg _E
Max. torque 100 Nm ‘ L
o 1
Switching type N/C or N/O © —/Fﬁsw S
(change-over contacts) ? J\| '
Max. switching voltage 230V
A Electrical connection Male connection M20
77777777777777777 Female connector to DIN 43650 N
. —=—o: | |Max. switching voltage 60 W =
& ~® 1 _ . |atresistive load 100 VA ~
C_——— & &, |Switching capacity " Ohmic3Aat24 V= GHI1Z
. Ohmic 0.03 to 5 A at max. 230 V ~
I Protection class to IP 65 (only if the connector is wired and
DIN 40050

fitted correctly)

Order example

VD 5 C.0

" Required amperage > 20 mA,; for lower amperages, order "-SO135" indicators (see Supplementary details).




VM x D.x /-L...

Type of indication

visual indicator and
electrical switch

Weight 150 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10%

8 bar £ 10%
Permitt. operating pressure |210 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G/,
Max. torque 33 Nm
Switching type N/C or N/O

~34
028

~
(change-over contacts) 2 J\j:M 5
Max. switching voltage 24,48, 115, 230 V ?
(depending on the type of light insert) '
© Electrical connection Male connection M20
0: Female connector to DIN 43650
©e Max. switching voltage 60 W =
at resistive load 100 VA ~ N
Gomection loclc | |7 Switching capacity " Ohmic 3Aat24V =
Ohmic 0.03 to 5 Aat max. 230 V ~ i
- Protection class to IP 65 (only if the connector is wired and G 12
Qs DIN 40050 fitted correctly)
® o< - Order example VM 5 D.0 /-L24
VD x D.x /-L...
Type of indication visual indicator and
electrical switch
Weight 250 g
Pressure setting or 2 bar -10% 3
indication range 5 bar - 10% D28
8 bar + 10% |
Permitt. operating pressure | 420 bar —EL'ZWE
Permitt. temperature range [-30 °C to +100 °C -
Thread G, _E
Max. torque 100 Nm
Switching type N/C or N/O : ‘ -
(change-over contacts) ° J\ /—EM ©
Max. switching voltage 24,48, 115,230 V T
(depending on the type of light insert) |
Electrical connection Male connection M20
Female connector to DIN 43650
Max. switching voltage 60 W = ~
at resistive load 100 VA ~ o ‘
Gomeston block |7 Switching capacity Ohmic 3Aat24 V= [
Ohmic 0.03 to 5 Aat max. 230 V ~ G112
N Protection class to IP 65 (only if the connector is wired and
e | DIN 40050 fitted correctly)
Oe———< ] Order example VD 5 D.0 /-L24
VM x D.x /-LED
Type of indication visual indicator and
electrical switch
Weight 150 g ~ 34
Pressure setting or 2 bar-10% 028
indication range 5 bar - 10%
8 bar £ 10%
Permitt. operating pressure 210 bar
Permitt. temperature range |-30 °C to +100 °C I
Thread G,
Max. torque 33 Nm 1
Switching type N/C or N/O o SW30 ©
(change-over contacts) b J\ j:
Max. switching voltage 24V ! !
Electrical connection Male connection M20
Qe—— < | F A Female connector to DIN 43650
L 1| [Max. switching voltage 60 W =
o < b at resistive load 100 VA ~ N
Switching capacity ohmic3Aat24V =
Q 3
@

Connection block l

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VM 5 D.0 /-LED

G1/2

" Required amperage > 20 mA,; for lower amperages, order "-SO135" indicators (see Supplementary details).

E 7.050.14/04.15
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VD x D.x /-LED

Type of indication

visual indicator and
electrical switch

Weight 250 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10%
8 bar + 10%
Permitt. operating pressure | 420 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G/,
Max. torque 100 Nm
Switching type N/C or N/O
(change-over contacts)
Max. switching voltage 24V

Electrical connection

Male connection M20
Female connector to DIN 43650

~34

M20x1.5

~110
(7]

\s

8

~67

Max. switching voltage 60 W = ~
at resistive load 100 VA ~ o !
Switching capacity ohmic3Aat24V = !
e G112
Connection block l Protection class to IP 65 (only if the connector is wired and
1 DIN 40050 fitted correctly)
Order example VD 5 D.0 /-LED
VD x GC.x
Type of indicator Electronic/analogue
(4-20 mAor 1-10 V)
1 electrical switching contact at 75% and
at 100% of the pressure setting
Analogue signal up to 20% of the
pressure setting constant 4mAor 1V — J | E
Weight 400 g 3 . :
Pressure setting or 2 bar - 10% :
indication range 5 bar - 10% 8
8 bar - 10% g
Permitt. operating pressure [420 bar ! E g
Permitt. temperature range [-30 °C to +80 °C i
Thread G/, 1N J\l}
Max. torque 100 Nm
Switching type N/C or N/O, electronic
PNP positive switching (factory setting) o
Max. switching voltage Operating voltage AN ==
20-30 V DC (N
Electrical connection 7 pole plug to DIN 43651; PG 11 A
Max. switching voltage 12W ™ <7 .
at resistive load t;r@\ﬁ'%%fg?egi e

switching capacity

ohmic0.4Aat30V =

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VD 5 GC.0 /-LED-SQ-123

VL x GW.x

e s

u - Controller

Type of indication

Electronic/analogue (4-20 mA) for
condition monitoring filters incl. bypass
monitoring. 1 switching contact at 75%
and at 100% of the pressure setting

Weight 157 g

Pressure setting p 2bar+5% | 3bar+5% | 5bar+5%

(switching contact 100%) Swse
Indication range Ap 0-5bar 0-5bar 0 -8 bar j
Indication range 25 bar

"pressure before filter"

Type of switching electronic switch, PNP positive switching
switching outputs Ap N/O or N/C contacts (factory setting) | | l
Output Load 400 mA c

Max. switching voltage
/ operating voltage

20..30v DC

Analogue outputs
"press. before filter" & Ap

4...20 mA (max. load resistance 600Q)

Electrical connection M12 x 1/ 8 pole
I—¢ | Protection class to IP 65
= |DIN 40050
: 5 Permitt. operating pressure | 25 bar
= |Permitt. temperature range |-40 °C to +85 °C
s |Thread G,
S i Max. torque 33 Nm

Order example

VL 5 GW.0 /-V-123

=

hex. SW 27

©f

63
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" Required amperage > 20 mA,; for lower amperages, order "-SO135" indicators (see Supplementary details).




VD x LE.x

Type of indication

visual, red pin
and electrical switch

1 switching contact at 100% of the |
pressure setting ‘
Weight 198 g I : i
Pressure setting or 2 bar-10% @ L
indication range 5 bar - 10% - s
8 bar - 10% SW 30 T T 1
Permitt. operating pressure | 420 bar = =l
Permitt. temperature range [-10 °C to +100 °C L[] N
Thread G, =
Max. torque 50 Nm o
Switching type N/C or N/O contacts

Reed contacts (change-over contacts)

Max. switching voltage

15V

Electrical connection

Male connection M20
Female connector to DIN 43650

Max. switching voltage
at resistive load

15W=
max. 15 VA~

switching capacity

Ohmic1Aat15V =
Ohmic1Aat15V ~

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VD5 LE.1

M20x1.5

Type of indication

visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting

Weight 2409
Pressure setting or 2 bar —10%
indication range 5 bar - 10%

8 bar - 10%
Permitt. operating pressure |420 bar
Permitt. temperature range |-10 °C to +100 °C
Thread G,
Max. torque 50 Nm
Switching type N/C or N/O contacts

Reed contacts (change-over contacts)

Max. switching voltage

15V

0

~58

Electrical connection Male connection M20 | A\ ]
Female connector to DIN 43650 I N
3 _ Max. switching voltage 15W = | e EEE
vy T at resistive load max. 15 VA ~ o ] |
e 5 s .. |[switching capacity Ohmic 1Aat15V = w015
S:{E{ ! EE: Ohmic 1Aat15V ~
e Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VD5LZA
VD x LZ.x /-DB
Type of indication visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting
1 green LED constantly lit
1 yellow LED lights from 75%
1 red LED lights from 100% Ap o
Weight 2459 Mo
Pressure setting or 2 bar - 10% = ﬁr J
indication range 5 bar - 10% ) 4
8 bar - 10% o g
Permitt. operating pressure 420 bar
Permitt. temperature range [-10 °C to +100 °C
Thread G,
Max. torque 50 Nm
Switching type N/C or N/O contacts N

Reed contacts (change-over contacts)

Max. switching voltage

24V

Electrical connection

Male connection PG 11
Female connector to DIN 43651

Max. switching voltage
at resistive load

15W=
max. 15 VA ~

switching capacity

Ohmic1Aat15V =
Ohmic1Aat15V ~

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VD5LZ.1/-DB

36

%100
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VD x LZ.x /-CN

Type of indication visual, red pin
and 1 electrical switching contact at 75%
and at 100% of the pressure setting
1 green LED goes out at 75%
1 yellow LED lights from 75%
1 red LED lights from 100% Ap mm|
Weight 245 g . p=
Pressure setting or 2 bar - 10% 3 Lo
indication range 5 bar - 10% S L
8 bar - 10%
Permitt. operating pressure 420 bar
Permitt. temperature range [-10 °C to +100 °C
Thread G,
Max. torque 50 Nm -
Switching type N/C or N/O contacts e el i
Reed contacts (change-over contacts)
Max. switching voltage 24V L |
Electrical connection Male connection PG 11 rF
Female connector to DIN 43651 i —O
Max. switching voltage 15W= E 3
at resistive load max. 15 VA~ 100
switching capacity Ohmic1Aat15V =
Ohmic1Aat15V ~
Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VD5LZ.1/-CN
Type of indication visual, red pin and one electrical
switching contact at 75% and at 100%
of the pressure setting
Weight 197 g
Pressure setting or 2 bar - 10%
indication range 5 bar-10%
8 bar - 10% o3 _
Permitt. operating pressure | 420 bar F .
Permitt. temperature range |-10 °C to +100 °C (o =
Thread G 1/2 1% ) T I
L Max. torque 50 Nm | =
' Switching type N/O (75%) ‘ — ¢
Ty N/C (100%) ?F—‘—l :
5 ?'&;{; Max. switching voltage 24V . ‘ //
: 2 Electrical connection Male connection Z/ =
= M12 x 1 Q@g/
r ,_ 4 Max. switching voltage 15W= 57,
at resistive load max. 15 VA~
E ! switching capacity Ohmic1Aat15V =
L s Ohmic1Aat15V ~
I —== Protection class to IP 65
| warning DIN 40050
B Order example VD 5LZ.1/-BO
VD x LZ.x /-AV
Type of indication visual, red pin and one electrical
switching contact at 75% and at 100%
of the pressure setting
Weight 197 g
Pressure setting or 2 bar-10%
indication range 5 bar - 10%
8 bar - 10%
Permitt. operating pressure [420 bar
Permitt. temperature range [-10 °C to +100 °C N
Thread Gy s
Max. torque 50 Nm B
Switching type N/C (75% and 100%) &
A switch: Max. switching voltage 24V
E alarm
1 P 1oo% 5 Electrical connection Male connection
! @_—.__ M12 x 1
| [ 4+ |Max. switching voltage 15W=
'~[|%:l |“* at resistive load max. 15 VA~
1 2 L |switching capacity Ohmic1Aat15V =
| [ s Ohmic1Aat15V ~
[ —= | Protection class to IP 65
e DIN 40050
B ek Order example VD 5LZ.1/-AV




VD x LZ.x /-D4C

Type of indication

1 electrical switching contact at 75% and
at 100% of the pressure setting and
suppression of the switchin S|gnal when
operatlngtemperature is below 30 °

2 green LEDs light when below 30 °C

1 green LED lights from 30 °C

1 yellow LED lights from 75%

1 red LED lights from 100% Ap

Weight 256 g .
Pressure setting or 2 bar - 10% SO
indication rangéJ 5 bar - 10% blE [ )
8 bar - 10% s
Permitt. operating pressure | 420 bar 1] B
Permitt. temperature range [-10 °C to +100 °C e yetiow; green. areen)
Thread G,
o5y Max. torque 50 Nm
i Switching type N/O (75%), N/C (100%) <!
o Max. switching voltage 24V
ircuit di Electrical connection Male connection
S 2 TTA P,
condition (<30°) Max. switching voltage 15 W= g (W /6});141
at resistive load max. 15 VA~ -
switch: | switching capacity Ohmic1Aat15V =
b Ohmic 1Aat15V ~
wwitch | Protection class to IP 65
waning | DIN 40050
75% Order example VD 5LZ.1/-DAC
VD x LZ.x [-BO-LED
Type of indicator 1 electrical switching contact at 75% and
at 100% of the pressure setting
1 green LED constantly lit
1 yellow LED lights from 75%
1 red LED lights from 100% Ap
Weight 250 g P
Pressure setting or 2 bar - 10%
indication range 5 bar - 10% ! —:—\a— 3
8 bar - 10% ] ‘m G .
Permitt. operating pressure [420 bar N ' Ww# J
Permitt. temperature range [-10 °C to +100 °C 1T ! i
Thread G/, ' \ / Vll'
Max. torque 50 Nm ; :
. Switching type Schlieler (75%) ==
a; alarm Offner (100%)
{ 100% Max. switching voltage 24V
- )
L‘\EL_,—f— Electrical connection Male connection —
e | M12 x 1 ] 4} >w§:@
G Z 4 . Max. switching voltage 15 W= § L
: — Is ™ |atresistive losd 2 max. 15 VA ~ '
L “ley? w |switching capacity Ohmic1Aat15V =
i switch Ohmic1Aat15V ~
o ‘;Vsanr/"‘”g Protection class to IP 65
o DIN 40050
Order example VD 5LZ.1/-BO-LED
V02 x V.x

Type of indication

visual-analogue

Weight

580 g

Pressure setting or
indication range

0.8 bar £ 10%
2.0 bar+ 10%
4.3 bar £ 10%

Permitt. operating pressure

100 bar

Permitt. temperature range

-30 °C to +100 °C

Thread

Gy

Max. torque

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

V022 V.0

nnnnnnnnn
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V02 x VE.x

Type of indication

Visual/analogue indicator
and electrical switching contact 100% of
the pressure setting

Weight

640 g

Pressure setting or
indication range

0,8 bar £ 10%
2,0 bar £ 10%
4,3 bar £ 10%

Permitt. operating pressure

100 bar

nnnnnnnnn
Side.

Permitt. temperature range

-30 °C to +100 °C

Thread

Gy

Max. torque

Switching type

100% change-over contact

Max. switching voltage 250V

Electrical connection threaded connection
M16 x 1.5

Max. switching voltage 100% contact

at resistive load 30W=
60 VA ~

switching capacity Ohmic2.5Aat24 V =
Ohmic 1 Aat220V ~

Protection class to IP 65

DIN 40050

Order example V02 2 VE.O

Type of indication

Visual/analogue indicator
and 1 electrical switching contact at
75% and 100% of the pressure setting

Weight

650 g

Pressure setting or
indication range

0,8 bar+ 10%
2,0 bar+ 10%
4,3 bar £ 10%

Permitt. operating pressure

100 bar

Permitt. temperature range

-30 °C to +100 °C

Thread

G,

Max. torque

Switching type

75% - N/O contact
100% - change-over contact

Max. switching voltage

250V

Electrical connection

threaded connection M16 x 1.5

Max. switching voltage
at resistive load

75% contact 100% contact
120 W = 30W=
120 VA ~ 60 VA ~

switching capacity

Ohmic2.5Aat24V =
Ohmic 1Aat220V ~

Protection class to IP 65
DIN 40050
Order example V02 2VZ.0




3.4 MOBILE INDICATORS
3.4.1 RETURN LINE
VMF x CM.x

&

Type of indication

electrical switch

Weight

90 g

Pressure setting or
indication range

2 bar + 0.3 bar

M12x1

Permitt. operating pressure {10 bar E
Permitt. temperature range |-10 °C to +100 °C
Thread Gl
Max. torque 15 Nm o
Switching type N/C or N/O g7
(change-over contacts)
A Max. switching voltage 24V swii—— 8
; Electrical connection Male connection T =
: o M12 x 1 =
L @ Max. switching voltage 250 W= s '
= ; |atresistive load 300 VA~
switching capacity Ohmic6Aat24V =
]_—’_L. Ohmic 0.03 to 6 A at max. 230 V ~
) 4 h . . .
! Protection class to IP 67 (only if the connector is wired
I‘B DIN 40050 and fitted correctly)
Order example VMF 2 CM.1 /-4MO
VMF x FD.x (plug connection: Deutsch DT 04-2P)
Type of indication electrical switch
Weight 70 g
Pressure setting or 2 bar £ 0.3 bar
indication range
Permitt. operating pressure | 11 bar continuous f
Permitt. temperature range [-30 °C to +100 °C |
Thread G /s ' 2
Max. torque 15 Nm gl !
 ——— t
Switching type N/O or N/C sSw24 I ‘ ‘ S
@
Max. switching voltage 42V J ol
A Electrical connection Deutsch DT 04-2P G18
] i Max. switching voltage 60 W =
B | |at resistive load 100 VA ~ °
/D R 1 . . R N _ 9l
> ———=—0 | |switching capacity Ohmic 2.5Aat 24V =
L — o o] Ohmic 1Aat220V ~
!'| Protection class to IP 67 (only if the connector is wired and
" | DIN 40050 fitted correctly)
8 Order example VMF 2 FD.0 /-2M0
VR x FD.x (plug connection: Deutsch DT 04-2P)
Type of indication electrical switch
1y Weight 90 g @25
Pressure setting or 2 bar + 0.3 bar
indication range [
Permitt. operating pressure | 11 bar continuous
Permitt. temperature range [-30 °C to +100 °C
Thread G, S
Max. torque 30 Nm o
I 1 @l t
Switching type N/O or N/C < a
4
Max. switching voltage 42V ’J:=|_)
" Electrical connection Deutsch DT 04-2P f { ®
1
I'|Max. switching voltage 60 W = 20.96
| |at resistive load 100 VA ~
__> ~& »—o | |switching capacity Ohmic2.5Aat24V =
L 5 & 3 . Ohmic 1 Agt 220V ~ —
i | Protection class to IP 67 (only if the connector is wired and
| DIN 40050 fitted correctly)
B

Order example

VR 2 FD.0 /-2M0O
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VR x LEM.x

Type of indication

visual, red pin
and electrical switch

1 switching contact at 100% of the
pressure setting

Weight 140 g

Pressure setting or 2 bar -0.2 bar
indication range

Permitt. operating pressure |7 bar

Permitt. temperature range |-10 °C to +100 °C
Thread G,

Max. torque 15 Nm

Switching type N/C or N/O contacts

Reed contacts (change-over contacts)

Max. switching voltage

24V

Electrical connection

Male connection

M12 x 1
Max. switching voltage 15W=
at resistive load max. 15 VA ~
switching capacity Ohmic1Aat15V =
. Ohmic1Aat15V ~
Protection class to IP 65

DIN 40050

Order example

VR 2 LEM.1 /-4MO

73

~ 87

12

G172




3.4.2 DIFFERENTIAL PRESSURE
VL x BF.x

Type of indication visual

Weight 25¢

Pressure setting or 1 bar — 10%

indication range 2.5 bar—10% 676
Permitt. operating pressure |40 bar 54

Permitt. temperature range |-10 °C to +80 °C ,.1_, -
Thread M3; M4 o ||

Max. torque 0.6 Nm " i =) i
Switching type - M u'l
Max. switching voltage .

Electrical connection .

Max. switching voltage - ‘

at resistive load ‘

switching capacity w
Protection class to _

DIN 40050

Order example VL 2.5BF.0

VM x CD.x (plug type: Deutsch DT 04-2P)

Type of indication

electrical switch

Weight 100 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10%

8 bar £ 10%
Permitt. operating pressure [ 210 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G/
Max. torque 33 Nm
Switching type N/O or N/C
Max. switching voltage 48V
Electrical connection -
Max. switching voltage 60 W =
at resistive load 100 VA ~
switching capacity Ohmic3Aat24V =

Ohmic 0.03to 5 Aat max. 230V ~

Protection class to
DIN 40050

IP 67 (only if the connector is wired and
fitted correctly)

Order example

VM 5 CD.0 /-2M0

67.3

47.3

Plug: Deutsch DT 04-2-P

25.8

VM x CJ.x (plug type: Junior Power Timer)

-,

N
]
e

Type of indication

electrical switch

Weight 100 g
Pressure setting or 2 bar - 10%
indication range 5 bar-10%

8 bar + 10%
Permitt. operating pressure | 210 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G 1/2
Max. torque 33 Nm
Switching type N/O or N/C
Max. switching voltage 48 V

Electrical connection

Junior Power Timer

Max. switching voltage 60 W =
at resistive load 100 VA ~
switching capacity Ohmic3Aat24V =

Ohmic 0.03 to 5 Aat max. 230 V ~

Protection class to
DIN 40050

IP 54 (only if the connector is wired and
fitted correctly)

Order example

VM 5 CJ.0 /-2MO0

SW30

60.3

473

Plug: Junior Power Timer 2P

25.8
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VM x CJ.x (plug type: Junior Power Timer)

<,

e
o

Type of indication

electrical switch

Weight 200 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10%

8 bar £ 10%
Permitt. operating pressure | 420 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G,
Max. torque 100 Nm
Switching type N/O or N/C
Max. switching voltage 48V

Electrical connection

Junior Power Timer

Max. switching voltage 60 W =
at resistive load 100 VA ~
switching capacity Ohmic3Aat24V =

Ohmic 0.03to 5Aat max. 230V ~

Protection class to
DIN 40050

IP 54 (only if the connector is wired and
fitted correctly)

Order example

VD 5 CJ.0 /-2M0

60.3

473

Plug: Junior Power Timer 2P

258

Type of indication

electrical switch

M12x1

Weight 709
Pressure setting or g Eg: B 182;" -
indication range 8 bar + 100/2
Permitt. operating pressure {210 bar
Permitt. temperature range |-10 °C to +100 °C
Thread G, 8
Max. torque 33 Nm
Switching type N/C or N/O -
(change-over contacts) N

A Max. switching voltage 48V i

3 Electrical connection Male connection G112

i 2 M12 x 1 ®28

m e Max. switching voltage 60 W =

:' 4 |atresistive load 100 VA ~
switching capacity ohmic2.5Aat24V =
L 4 ohmic 2.5Aat 42V ~ 3

§ Protection class to IP 67 (only if the connector is wired z

é DIN 40050 and fitted correctly)
Order example VM 2 CM.0 /-4MO

VM x M.x

Type of indication

single pole (ground switching)

Weight

319

Pressure setting or
indication range

2 bar £ 15%

M3

Permitt. operating pressure [210 bar '
Permitt. temperature range |-30 °C to +100 °C o %" [ 1
Thread G, - r\lf

Max. torque 33 Nm . i 1
Switching type N/O or N/C ! .

Max. switching voltage 24V %

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

terminals IPO0

Order example

VM 2 M.O0




VD x LEM.x

Type of indication

visual, red pin

and electrical switch

1 switching contact at 100% of the
pressure setting

73

Weight 350 g

Pressure setting or g Eg: B ]822 e
indication range 8 bar — 10%

Permitt. operating pressure [420 bar

Permitt. temperature range |-10 °C to +100 °C

Thread G,

Max. torque 50 Nm 8 .
Switching type N/C or N/O contacts T 1T

Reed contacts (change-over contacts)

Max. switching voltage

24V

Electrical connection

Male connection

M12 x 1
Max. switching voltage 15W=
at resistive load max. 15 VA ~
switching capacity Ohmic1Aat15V =
. Ohmic1Aat15V ~
Protection class to IP 65

DIN 40050

Order example

VD 5 LEM.1 /-4MO

30

27

SW 30
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3.5INDICATORS IN ACCORDANCE WITH ATEX DIRECTIVE

3.5.1 RETURN LINE

VR x B.x (ATEX) Can be used on aluminium filters up to Zone 1

Type of indication

visual, red pin

Weight

44 g

Pressure setting or
indication range

2 bar - 0.2 bar

Permitt. operating pressure

7 bar

Permitt. temperature range

-30 °C to +100 °C

Thread

G,

Max. torque

15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VR 2 B.0 /-2GC

VR x B.x (ATEX) Can be used on steel/cast iron filters up to Zone 1

Type of indication

visual, red pin

Weight 44 g

Pressure setting or 2 bar - 0.2 bar

indication range

Permitt. operating pressure |7 bar ; 1;
Permitt. temperature range [-30 °C to +100 °C H ==
Thread G/ i JEEL
Max. torque 15 Nm

Switching type

Max. switching voltage

Electrical connection

Max. switching voltage
at resistive load

switching capacity

Protection class to
DIN 40050

Order example

VR 2 B.0 /-2GC-S0O174

VMF x C.x /-Ex2G

Type of indication

electrical switch

Weight

4159

Pressure setting or
indication range

2 bar £ 0,5 bar

Permitt. operating pressure

200 bar

Permitt. temperature range

-20 °C to +70 °C (T6)/-20 °C to +80 °C (T5)

Thread G'lg
Max. torque 15 Nm
Switching type N/C or N/O

(change-over contacts)

Max. switching voltage

250V

Electrical connection

Cable connection PG 9
Cable length 2 m

Max. switching voltage 625 W =
at resistive load 250 VA ~
switching capacity Ohmic 0.25Aat 250V =

Ohmic 1Aat250V ~

Protection class to
DIN 40050

IP 65

ATEX designation

& [ 2GEEXxdIICT6/T5

Order example

VMF 2 C.0 /-Ex2G

147

G118

SW 19




VR x C.x I-Ex2G

Type of indication

electrical switch

Weight

47049

Pressure setting or
indication range

2 bar + 0,5 bar

Permitt. operating pressure |40 bar
Permitt. temperature range |-20 °C to +70 °C (T6)/-20 °C to +80 °C (T5)
Thread G,
Max. torque 30 Nm
Switching type N/C or N/O
(change-over contacts)
Max. switching voltage 250V

Electrical connection

Cable connection PG 9
Cable length 2 m

approx. 166

approx. 59

Max. switching voltage 62.5W = -&
at resistive load 250 VA ~ ) i
switching capacity Ohmic 0.25Aat 250 V = 1o

Ohmic 1Aat250V ~
Protection class to IP 65 3 .
DIN 40050 o
ATEX designation &II2GExdIICT6/T5

Order example

VR 2 C.0 -Ex2G

VR x C.x (ATEX) Can be used on filters up to Zone 1

*

Type of indication

electrical switch

Weight

3409

Pressure setting or
indication range

2 bar + 0.3 bar

Permitt. operating pressure

40 bar

Permitt. temperature range

-30 °C to +100 °C

Thread

G

Max. torque

30 Nm

Switching type

N/C or N/O
(change-over contacts)

Max. switching voltage

*

Electrical connection

Male connection M20
Female connector to DIN 43650

~103.5

l{@

14

Max. switching voltage
at resistive load

*

switching capacity

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VR 2 C.1/-2GBC

* The clogging indicator is simple electrical operating equipment according to DIN EN 60079-14 and may only be

used in intrinsically safe circuits (supplied with manufacturer's declaration and operating instructions).
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3.5.2 DIFFERENTIAL PRESSURE
VM x B.x (ATEX) Can be used on aluminium filters u

p to Zone 1

Type of indication

visual, red/green band
Automatic reset

Weight 110 g
Pressure setting or 5 bar - 10%
indication range 8 bar + 10%
Permitt. operating pressure [210 bar i
Permitt. temperature range [-30 °C to +100 °C ( !
Thread G, |
Max. torque 33 Nm m g
Switching type - - |
Max. switching voltage - r;f i I//’,/,/z 7
=
Electrical connection - {?;?/{ ! <\/\//
\ /7<
Max. switching voltage - I i
at resistive load \(f)@/{/
switching capacity - - | ”
Protection class to -
DIN 40050
Order example VM 5 B.1/-2GC
VD x B.x (ATEX) Can be used on filters up to Zone 1
B Type of indication visual, red/green band
Automatic reset
Weight 110 g
Pressure setting or 5 bar-10%
indication range 8 bar + 10% 27
Permitt. operating pressure | 420 bar - —
Permitt. temperature range |-30 °C to +100 °C |
Thread G, C 1 "
Max. torque 100 Nm | i
Switching type - SiEn
V.- 77,
Max. switching voltage - ‘§;§‘ | I//////Zl
S R 2
Electrical connection - é{/// | / /\\?/(
=T
Max. switching voltage - @W/{/
at resistive load LA
switching capacity - |
Protection class to -
DIN 40050
Order example VD 5 B.1/-2GC
Type of indication electrical switch
Weight from 600 g
Pressure setting or 2 bar —10%
indication range 5 bar - 10%
8 bar + 10% S2d
Permitt. operating pressure [420 bar

Permitt. temperature range

-20 °C to +60 °C (setting)
(media temperature max. 75 °C)

Thread

G/,

Max. torque 100 Nm

Switching type Change-over

Max. switching voltage 250 V

Electrical connection Cable connection
Max. switching voltage 60 W =

at resistive load 100 VA ~

switching capacity ohmic3Aat24V =

ohmic 0.03Ato 5Aat250V ~

Protection class to
DIN 40050

IP 66

ATEX designation

& 112G Exd lIC T6

Order example

VD 2 C.1 /-2GEXDIIC

~97

SW 30

20

27

G112

35




VM x C.x (ATEX) Can be used on aluminium filters u

p to Zone 1 *

Type of indication

electrical switch

Weight 120 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10%

8 bar + 10%
Permitt. operating pressure |210 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G,
Max. torque 33 Nm
Switching type N/C or N/O

(change-over contacts)

Max. switching voltage

*

Electrical connection

Male connection M20

~106

aHE-

| |E

swWa3o

|
Female connector to DIN 43650 =
Max. switching voltage * N Lo
at resistive load ‘gg
switching capacity *
G2
Protection class to IP 65 (only if the connector is wired and
DIN 40050 fitted correctly)
Order example VM 5 C.0 /-2GBC-S0135
VR x C.x (ATEX) Can be used on filters up to Zone 1 *
Type of indication electrical switch
Weight 120 g
Pressure setting or 2 bar - 10% .
indication range 5 bar - 10%
8 bar + 10% ”|28
Permitt. operating pressure |420 bar J M16x1.5
Permitt. temperature range |-30 °C to +100 °C Eﬁ 1 -E
Thread G '/; =L E
Max. torque 100 Nm [
Switching type N/C or N/O | [

(change-over contacts)

Max. switching voltage

*

Electrical connection

Male connection M20
Female connector to DIN 43650

Max. switching voltage
at resistive load

*

switching capacity

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VD 5 C.0/-2GBC-SO135

~ 106

27

G1/2

* The clogging indicator is simple electrical operating equipment according to DIN EN 60079-14 and may only be
used in intrinsically safe circuits (supplied with manufacturer's declaration and operating instructions).
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3.6 INDICATORS WITH UL OR CSA APPROVAL

3.6.1 DIFFERENTIAL PRESSURE
VM x C.x (UL, Standard 508)

Type of indication

electrical switch

Weight 120 g
Pressure setting or 2 bar - 10%
indication range 5 bar - 10%
8 bar + 10%
Permitt. operating pressure | 210 bar
Permitt. temperature range [-30 °C to +100 °C
Thread G,
Max. torque 33 Nm ‘I ]
Switching type N/C or N/O sw3 ©
(change-over contacts) 2 J\ }"—
Max. switching voltage 115V B
Electrical connection Male connection M20 !
Female connector to DIN 43650 —
Max. switching voltage 60 W = HVE_
at resistive load 100 VA ~ &
switching capacity ohmic3Aat24V =
Protection class to IP 65 (only if the connector is wired and G1/2
DIN 40050 fitted correctly)
Order example VM 5 C.0 /-CRUUS
VD x C.x (UL, Standard 508
Type of indication electrical switch
Weight 120 g
Pressure settin - 109 ~36
indication rangéJ o 523 Eg: - 18"//2 a27
8 bar £ 10%
Permitt. operating pressure | 420 bar
Permitt. temperature range [-30 °C to +100 °C I E
Thread G, ' E
Max. torque 100 Nm
Switching type Pl/r? or N/O tacts) =
change-over contacts swao 8
Max. switching voltage 115V J\_j: ‘

Electrical connection

Male connection M20
Female connector to DIN 43650

Max. switching voltage 60 W =
at resistive load 100 VA ~
switching capacity ohmic3Aat24V =

Protection class to
DIN 40050

IP 65 (only if the connector is wired and
fitted correctly)

Order example

VD 5 C.0 /-CRUUS

~108

27

G172




3.6.2 RETURN LINE
VR x C.x (CSA)

Type of indication

electrical switch

Weight 340 g

Pressure setting or 2 bar — 0.3 bar

indication range

Permitt. operating pressure |40 bar

Permitt. temperature range |-5 °C to +120 °C

Thread G,

Max. torque 30 Nm

Switching type N/C or N/O
(change-over contacts)

Max. switching voltage 230V

Electrical connection

Male connection PG 9
Female connector to DIN 43650

Max. switching voltage 250 W =
at resistive load 300 VA ~
switching capacity ohmic4 Aat24 VvV

ohmic 0.3 to 4 Aat max. 230 V ~

Protection class to
DIN 40050

IP 65 (only if the connector is wired
and fitted correctly)

Order example

VR 2 C.0/-CSA

~108

PG 9

SwW 18

~84

14
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4. MODEL CODE
4.1 STANDARD CLOGGING INDICATORS

Category
VMF return line indicator; connection G /g

VR return line indicator; connection G /»

VRD return line indicator; for differential pressure cavity

VM differential pressure indicator; up to 210 bar operating pressure

VD differential pressure indicator; up to 420 bar operating pressure

VL differential pressure indicator; up to 25 bar operating pressure

V02 differential pressure indicator; piped separately; up to 160 bar operating pressure

Pressure setting
see particular clogging indicator

Type
B visual with automatic reset

BF visual, mobile

BM visual with manual reset

C  electrical

CA electrical with AMP plug (Mark II)

CD electrical with Deutsch plug (DT 04-2P)

CJ electrical with Junior Power Timer

CM electrical with M12x1 plug

D  visuallelectrical

E pressure gauge, horizontal

ES pressure gauge, vertical

F pressure switch

FD pressure switch with Deutsch plug (DT 04-2P)

GC electronic

GW electronic

H pressure switch

K pressure gauge, horizontal

LE visual-mechanical indicator with 100% switching contact
LEM visual-mechanical indicator with 100% switching contact and M12x1 plug
LZ visual mechanical with 75% and 100% switching contact
M  electrical, ground switching

R pressure gauge, horizontal

UBM visual, vacuum

UE vacuum pressure gauge, horizontal

UF vacuum switch

V visual/analogue

VE visual/analogue with 100% switching contact

VZ visual/analogue with 75% and 100% switching contact

Modification number
X the latest version is always supplied
Supplementary details

r
|~
S

30C cold start suppression of switching outputs up to 30 °C +5 °C
(only for C, D, LZ indicators; DC voltage supply only — max. 24 Volt;
C and D indicators only for VD and VM; on D and LZ indicators, contacts must be wired N/O only)
L... light with corresponding voltage (24, 48, 110, 230 Volt) only for
LED 2 LEDs up to 24 Volt ] type "D"
OE N/C function
S0135 indicator suitable for PLC controls due to Gold-Crosspoint contacts
W suitable for oil/water emulsions (HFA, HFC)
V  sealin Viton (FPM), suitable for phosphate esters (HFD-R) and biodegradable oils
(must be specified for type "GW")

Supplementary details for "GC" type

113 N/C function pressure peak suppression up to 10 sec.
cold start suppression of switching outputs .
(PNP technique, positive switching) up to 25 °C | Must be specified!

123 N/C function pressure peak suppression up to 10 sec. Others on request
cold start suppression of switching outputs
(PNP technique positive switching) up to 25 °C |

30C cold start suppression of switching outputs up to 30 °C (other temperatures on request)

LED 3 LED's (green, yellow, red) in terminal box

PF floating switching outputs (due to relay in the plug)

SP analogue signal: voltage output 1-10 V

SQ analogue signal: voltage output 4...20 mA (current source)

Supplementary details to "GW" type

113 N/O function pressure peak suppression up to 10 sec.
cold start suppression of switching outputs .
(PNP technique positive switching) up to 25 °C | Must be specified!

123 N/C function pressure peak suppression up to 10 sec. Others on request
cold start suppression of switching outputs
(PNP technique positive switching) up to 25 °C

if SP or SQ are not specified
"current sink" model supplied




Supplementary details for "LZ" type

AV plug and connector to AUDI, VW specification

BO plug and connector to BMW, Opel, Ford specification

BO-LEDas for BO, but with progressive LED strip

CN electrical connection, 1 connector DIN 43651 with 3 LEDs (to CNOMO specification NF E 48-700)

DB electrical connection, 1 connector to DIN 43651 with 3 LEDs (to Daimler-Benz and BMW specification)
D4C plug and connector to Daimler-Chrysler specification with cold start suppression 30 °C

Supplementary details to "ATEX" type

2GC for visual indicator type "B" with ATEX certificate

2GBC for electrical indicator type "C" with ATEX certificate (the switch used in the indicator is a passive component according
to EN 50020 and can therefore be used in intrinsically safe circuits as simple apparatus in accordance with
EN 60079-14)

2GEXDIIC for electrical indicator suitable for use in Zone 1 (Category 2), gas atmosphere, Category d (Flameproof Enclosure),
Explosive subdivision IIC to ATEX directive

EX2G Ex-protection type for the return line indicator type "C"

Supplementary details for "UL"™ and "CSA" approval
CRUUS for electrical differential indicator type "C"
with UL approval
CSA for electrical return line indicator type "C" with CSA approval
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5. ADAPTERS

51 TYPES
Designation ADAPTER VD-D-S.0 G1/2
Part no. 00318736
Description Extending adapter for ===
differential pressure cavity to
HYDAC works standard
HN 28-22
/,
G1/2
Designation ADAPTER VD-D+D-S+S.0
Part no. 00318732 N
Description Y-adapter to convert 1 differential " |
pressure cavity into 2 differential / )
pressure cavities according to / }
HYDAC works standard HN 28-22. i
Swivel-type on request! L
l
[
61/2
Designation ADAPTER VD-1/4+1/4-W+W.0 /-00404337
Part no. 00404337
Description Test adapter for different pressure
cavity according to HYDAC works
standard HN 28-22.
To test the pressure before and after
the filter element.
Also available without minimess
couplings (on request)!
6 i/2
Designation ADAPTER VR-R+R-S+S.0
Part no. 00318741 60
Description Y-adapter to convert 1 return line cavity Y Y
into 2 return line cavities (G 72) \
. % I
Swivel-type on request! % % |
— =
Z|
L
G1/2
Designation ADAPTER YV % I-D-S.0
Part no. 00318730 Al
Description Connection adapter for piping clogging

indicators separately with differential
pressure cavity according to HYDAC
works standard HN 28-22.

Two connections G 74
(one before and one after the
filter element)




Designation

ADAPTER VD-D+1/4+1/4-S+W+W.0

B57
Part no. 00318744 ;
Description Extending adapter for differential !
pressure cavity according to l
HYDAC works standard HN 28-22. ]
Also two connections, one before and N W
one after the filter element. 8 B
"m’. SW 27
G112
Designation ADAPTER VF-D-S.0 /-RT P
Part no. On request
Description only for the following filters:

LFR, LPFR, MDFR, RFLR, RKMR,
RMER, RMTR, RPER

80

39.5

5.2 MODEL CODE (= EXAMPLE)

Connection

ADAPTER VD-D+1/4+1/4-

internal

VF differential pressure indicator; flange type

Ports (several ports are possible!)

differential pressure indicator; connection G 2
return line indicator; connection G 2
differential pressure indicator; connection G %4

D  differential pressure cavity G 2

R return line cavity G 72
MF

cavity for pressure gauge and pressure switch
1/4  cavity G Y for Minimess test points (M16 x 1.5)

1/8 cavity G /s for Minimess test points

(plug-in connection)

Orientation of the ports
S vertical
W horizontal

Type code

X the latest version is always supplied

Supplementary details

ESB swivel type

V  sealin Viton (FPM), suitable for phosphate ester (HFD-R)

and biodegradable oils

VD-D+1/4+1/4-S+W+W.0

port 2

- _ connection

port 3

+W+W.X [-ESB VD-D-S.0

Tl E| €
o O o
ol ol a

— AN M

el el By

ol0O| O

o|lQa|l Q

VR-R+R-S+S.0

5.3 OTHER EXAMPLES

Port

/mnberﬂ

Type: D
Orientation:
vertical

connection: VD

Port
Number:2
Type: R
Orientation:
vertical

- connection: VR
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6. DESINA SPECIFICATION 6.2. CLOGGING INDICATORS

DESINA is a fully comprehensive system intended to bring standardization The following clogging indicators are
and decentralization to the field of fluid technology and to electrical installation approved to DESINA specification:
of machinery and systems. The system engineering, automotive and supply VD 5 LZ.x /-D4C
industries have worked together to draw up specifications of the necessary VR 2.5 LZ.x /-D4C
components. DESINA makes use of tried-and-tested solutions, such as open VD 5 LZ.x /-BO
bus systems, standard industrial plugs etc. VR 2.5 LZ.x /-BO
By standardizing components, interfaces and connection systems, such as a VD 5 LZ.x [-AV
hybrid field bus cable (Cu/LWL), a wide range of different field bus systems can VR 2.5 LZ.x [-AV
be made compatible on a single physical base. VR 2.5 LZ.x [-GM
6.1. TOTAL CONCEPT FOR MACHINE TOOL INSTALLATION all with M 12 x 1 connector!

4 x1.5mm?und 2 x LWL

C -.—"'; {1 .. -

DESINA

The DESINA logo is shown on
the type code label of approved
clogging indicators.

switch cabinet

+ "HAN-Q8 oder 10E"
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NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS
1.1 PLASTIC TANK SYSTEMS

When ordering tank systems, the
customer receives the complete
system from one company, factory-
tested and ready-to-install. It includes
the tank, hydraulic filter, breather, fluid
level gauge, with standard or special
threaded connections, depending

on the version. What is more, the
client will also save considerably on
installation, logistics and transportation
costs.

Our tank systems are available in two
versions: Basic and Premium.

1.2 FILTER ELEMENTS
The HYDAC filter elements used in the
plastic tank systems are validated and

their quality is constantly monitored
according to the following standards:

@ |SO 2941, 1ISO 2942, ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Plastic Tank Systems
Standard models

Basic version
45 litres

70 litres

1.3 TANK SPECIFICATIONS

Premium version
45 litres

70 litres

Tank volume

45 or 70 litres

Materials

PA model: Polyamide (PAG)
PE model: Crosslinked polyethylene (XLPE)

Maximum operating temperatures

-25 °C to +105 °C for PAG
-30 °C to +65 °C for XLPE

Colour

Basic version: natural/transparent
Premium version: black

Filtration ratings and materials

On return line filter: 10 ym abs. (Mobilmicron)
On the air breather: 3 um paper

On the filler-breather filter: 3 um paper

On the suction filter: 125 ym wire mesh

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION

Plastic tanks are generally used
where a light, space-saving design is
required, typically in mobile hydraulics.

1.6 SPECIAL MODELS AND
ACCESSORIES

® Clamping bands, vertical or horizontal,
depending on the application (please
contact the HYDAC Accessories
division)

® Customized tank versions and steel
tanks (please contact Filter Division
Technical Sales or one of our regional
offices)

® Extension for oil outlet

1.7 SPARE PARTS

See original spare parts list for the
relevant filter.

1.8 COMPATIBILITY WITH
OPERATING FLUIDS
DIN ISO 2943:

® Hydraulic oils H to HLPD DIN 51524

® |ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids to
VDMA 24568 HETG, HEES, HEPG on
request

® Operating fluids with high water
content (> 50 % water content) on
request
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2. MODEL CODE (also order example)

Tank PE 45 SK 1.X [-

Type
Tank

Material
PA polyamide
PE polyethylene

Tank size
45 45 litres
70 70 litres

Tank versions (see also point 3)
SB Standard tank - Basic:

- includes return line filter RFM 165 (for 45 I) or RFM 185 (for 70 |) incl. 10 um Mobilemicron filter material

- includes air breather BF 30
- includes suction connection M48 x 2
- includes drain G 1/2 with threaded plug DIN 908

SK Standard tank - Premium:

- includes return line filter RFM 165 (for 45 I) or RFM 185 (for 70 I) incl. 10 um Mobilemicron filter material

- includes filler/breather ELF 30/-KT

- includes suction filter 0070 SHB 125 W /-M48 (DN32)
- includes fluid level gauge FSA

- includes additional connection G 1/2

- includes additional connection G 1

- includes drain G 1/2 with threaded plug DIN 908

Type code
1

Modification number
X the latest version is always supplied

Supplementary details
If required

3. TANK VERSIONS
3.1 STANDARD TANK - BASIC

. Return line filter
. Breather filter

. Suction port

. Drain

A WON =

. Return line filter

. Filler / breather filter
. Suction filter

. Fluid level gauge

. Additional return
line connection

. Additional return
line connection

. Drain

3.3 CUSTOMIZED PLASTIC TANKS

We will be pleased to discuss your particular installation
requirements and answer your questions on the range of
accessories.

Please contact us for further information.

Here are some examples:




4. PLASTIC TANK SYSTEMS - 100 LITRE PREMIUM VERSION
TECHNICAL DESCRIPTION

Since the demand for tanks with larger filling volumes is constantly increasing, a
100 litre tank was added to the range of plastic tanks.

Material: PA6
Max. operating temperatures: -20...+100 °C
Version: Standard tank - Premium
MODEL CODE Tank PA 100 SK 1.X [-...
Type
Tank
Material
PA polyamide
Tank size

100 100 litres
Tank versions
SK - with return line filter RFM 210 incl. 10um Betamicron®-filter material (BN4HC) 1

- with filler / breather filter ELF 30 2
- with suction filter 0110 SHB 125 W 3
- with fluid level gauge FSA 4

- with additional connection M48 x 2 5

- with additional connection G1 6

- with additional connection M22 x 1.5 7
- with additional connection G 1 8

Type code
1
Modification number
X the latest version is always supplied
Supplementary details
If required
. 700 RFM 210 WE
DIMENSIONS V e N
EZIEN
$ o
I_ﬂ[--‘ T 7N == @ :jm/ssmn
7 ™ —H- 1] B L
@ > \|>t’:: @ =R q TN o J;
X &u' IAOEF 10
Connection M48x2 sealed Eeiitriten © i) g2z L&

with blanking plug DIN 908 with blanking plug DIN 808

P
i o v \
="/ A 2l
-2 \yL 4
= H

Connection M22x1.5 sealed Connection G 1 sealed
with blanking plug DIN 908 with blanking plug DIN 908

v Caution!
Rotated by 3° Ensure the oil outlet
is below
oil level in all operating
® || conditions.

XQ:2) =

135

Drain connection G1/2" closed

1
with drain screw DIN 908 [ jﬂ

175
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5. DIMENSIONS
5.1 BASIC VERSION 45 LITRES

~12%

500

70 240

60.4

240 240

X (1:1)

- I
- L
,Jr,,i,i,;i g 74r:3
I I |
SEE . | |
RN ,J o
| &
—E——TF e
3N
g _+ &
T g : e g
ol M48x2
=
84 157.5 ‘
Filter can be turned
thru 90°
in both directions
= T
/M
o ‘ ‘ |
© |
sl |
~ |
~ : . '\
S| |
|
?A v = L A
‘ ‘ ‘ View perpendicular to lJ
L o, this surface. 208
+/ /
_Jm”pu/.««.q ~
Caution! /
Ensure the oil outlet is below
oil level in all operating
conditions.
5.2 BASIC VERSION 70 LITRES
500
83
=\
. |
————1 T
o |o B
o ~
ol =
§ @ r Iz i
1" & =t
2 ]
2 100 3
o 2
' 1
, =
v
=

A-A
o
| | |
‘ — o
by H
=
i -
i g-J 4
/
i
= = -
Caution!
Ensure the oil outlet
is below
oil level in all operating
conditions.

Filter can be turned
thru 90°
in both directions

J)

View perpendicular
to this surface.

261.8

160

™
)

T

I

T

Drain connection G1/2" closed
with drain screw DIN 908

2618

160

Drain connection G1/2" closed
with drain screw DIN 908




5.3 PREMIUM VERSION 45 LITRES

310
70 240
558
T
' =
] I
w0 U i
&
732
o
& : =
o w)
—E— 1 ¢ 5 g Ee——i =
= &
= | o
- o ~
O -4 , i __F
] = : 7 =
© ¢ SW55 . !
o
Filter can be turned
thru 90°
in both dir/echons
—— T Dt ‘
Il
w]
g ’
0
: | |
- Hlb - o
A . ! A €
View perpendicular to N
this surface. Drain connection G1/2" closed
with drain screw DIN 908
Caution!
Ensure the oil outlet
is below
oil level in all operating
conditions.
500 240 240
55.8
ol T
8 NT o
N il 2
- il
————1 N 8
©
S |o s | .
A 2 = A 0
ki s |
B | i ©
—E——1—— 1 & [ h——+ 48 E———— & 3
i 5 SO T &
2T i o) | e
5 o1 I
IR —" S 28 LI R _ 1
N = w;'ﬁf“ ‘ mmn ) ﬁ}l
1 2 ‘ = &
55 G1/2"
2 X
= 84 | 63
o o A-A 162 157.5 Filter can be turned

Caution!

Ensure the oil outlet

is below

oil level in all operating
conditions.

thru 90°
in both directions

77

208

View perpendicular to
this surface.

Drain connection G1/2" closed
with drain screw DIN 908

@32

| ]
=

View perpendicular to
this surface.

2618 160

B

P

nt ﬁ
|
118
Pn
[ L [
| | N -
(&) o1
- = [
-_F 1 v,
o) \_ 140 T
8 &t View perpendicular to

this surface.
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS
1.1 CABINAIRCARE

Increasing pollution combined with
more stringent demands on air
quality in vehicle cabs, for example
in the construction industry and in
agriculture, has meant that existing
vehicle air conditioning systems and
air filtration are now inadequate.
The number of ultrafine particles is
sometimes alarmingly high, be it due
to the widespread use of combustion
engines or technical improvements
in pre-filtration. Depending on their
size, these ultrafine and nano-
particles not only settle in the lungs
but also spread through the entire
body via the bloodstream. This can
result in susceptibility to asthma

and cardiovascular conditions. This
has now been recognised by the
authorities and future legislation will
reflect the changes in environmental
conditions. To meet these demands
and, of course, to provide a healthy
cab climate conducive to effective
working, HYDAC already offers highly
efficient air filter systems that can be
fitted or retrofitted into vehicle cabs.

1.2 FUNCTION

For the filtration of airborne
pollutants, including nano-particles
and gases.

1.3 APPLICATION BENEFITS

For certain target groups, HYDAC
offers specific designs and where
necessary can adapt the entire filter
system, e.g. in the agricultural sector
(certified to DIN EN 15695), the
construction industry or specialist
applications with increased air quality
requirements (ambulances, mobile
medical facilities).

A patented closing and sealing
concept offers reliable protection
for employees and operators
inside closed cabs and passenger
compartments.

CabinAirCare CACR
Housing mounted on vehicle exterior

CACR

e

1.4 TECHNICAL SPECIFICATIONS

Air flow rate 30 — 320 m3/h
(max. depending on choice of fan)
Possible overpressure in vehicle cab 25 Pa - 300 Pa

(max. depending on choice of fan)

Power supply

24V DCor12VDC

Pressure differential across filter

between 0.4 mbar and approx. 10 mbar

Weight

approx. 20 kg

Service life of filter stages

max. 1 year, depending on application

1.5 STANDARD DESIGN
® plastic or steel housing
® with mechanical fan control

® without internal cab pressure
monitoring

® without clogging indicator

® without RFID element monitoring

® with TPE seal
(thermoplastic elastomer)

1.6 SPECIAL DESIGNS AND
ACCESSORIES

® with automatic fan control

® with internal cab pressure monitoring

® with clogging indicator

® with RFID element monitoring
(radio-based system for element
detection)

® with special electrical connection
(standard and HMG plug)
Others available on request.

1.7 SPARE PARTS

See original spare parts lists and
operating instructions for the particular
CabinAirCare unit. On request.

1.8 TEST OPTIONS

® On-site measurement of airborne
pollutants at customer's premises

® In-house cab air test rig in accordance
with DIN EN 15695-1

1.10 CONSTRUCTION

| i
7]
. | JEA
I8 1 | &
1 Airvent
2 Control and plug-in connection*
3 Suction fan
4  AK1 active carbon filter*
5 H13 HEPAfilter*
6  GF combined filter stage comprising F7
fine dust filter* and G4 coarse dust filter*
7  Protective strainer
8 Airinlet
9  Fixings

*shown as example
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2. MODEL CODE (also order example)
2.1 CabinAirCare

O
>
(2]
(7]
o
e
[>

Type
CACR

Coarse filter stage (protective strainer)
W  no strainer
S strainer

Fan power
60 30, 60, 120 m?*h (others on request)

Version

AS Mounted outside cab, steel housing
EK Mounted inside cab, plastic housing
AK  Mounted outside cab, plastic housing

Electrical connection

12 12V DC
24 24VDC

Clogging indicator
W without clogging indicator

O  output signal

L output signal and visual LED on the housing

Type code
1

Modification number

X the latest version is always supplied
Supplementary details — must be specified!

S 12 W 1.0 [-GF47THAK131 - 1A2B4A5

Filter groups Characteristics using the example of

particles and gases removed by the

Letter code
= filter classes

Recommended application

filter EN 779/EN 1822
Coarse dust filter for ® |nsects G3 Pre-filters and circulation air filters
particles > 10 pm O Tl filres amdl (et G4* or civil defence facilities, exhaust
rom spray booths and kitchen
® Sand xtraction, etc.
® Fly ash Pollution protection for air
® Pollen onditioning and compact units (e.g.
® Spores, pollen a|rr]1;j)0w-type air conditioning units,
® Cement dust
Fine dust filter for ® Pollen M5 Pre-filters and circulation air filters
particles 0.1 — 10 yum @ Spores, pollen M6 in central ventilation systems, final
’ F7* ilters in air conditioning systems

® Cement dust

® Particles that cause staining or dust
deposits

® Bacteria and germs on host particles

or offices and production facilities,
ontrol centres, hospitals, IT
entres, pre-filters for active carbon
ilters

Combination of coarse
and fine dust filters

Example: GF47 = G4+F7

HEPA filter for particles |® QOil vapour and soot in original state H12 Final filters for clean rooms to Class
0.1—1um ® Germs, bacteria, viruses H13* 100,000 or 10,000
® Airborne radioactive particles Fingl .filters for civil defence

acilities, exhaust filters for nuclear
installations

Nano-filtration ® Absolute filtration of NF bsolute filters for the strictest

particles < 0.3 uym of > 99% emands for air in the cab
Gas filtration (active ® Gas filter in accordance with EN AK1* ategory 4 cabs in accordance with
carbon element) 15695-2 AK2 EN 15695-1

® Other gases on request

Combination of HEPA
filter and/or nano-filter
and gas filter

Example: HAK131 = H13+AK1

*Preferred series

Positioning of filter layers in CabinAirCare — see point 2.2

Others available on request

Other supplementary details — optional
ASL Automatic fan control switch
KIDU Internal cab pressure monitoring
RFID RFID element monitoring




2.2 Positioning of the filter cartridges

All filter cartridges are the same height and width; only the depth "x" is in 3 different
sizes:

Flow

A: 50 mm
B: 100 mm
C: 150 mm

The cavity for the cartridges is max. approx. 250 mm and
is divided into 5 zones which you are free to choose. The
standard is 3 zones

(see example 3)

- A
4
3 g
2
1

The type code for the size and position of the cartridges is made up of the cartridge depth (A, B, C) and the composition of the
cavity (1-5).
Important notice regarding composition:

When combining the filters the filtration rating of the filter cartridges must get finer in the direction of flow. If used, the gas filter
stage (active carbon element) must be the last filter group.

Example 1: 1A2B4A5A A Example 2: 1A2A3C A
Example 3: 1B3A4B A Example 4: 1C4B A
Example in complete model code: CACR S 60 AS 12 W 1.0 /-GF47THAK131 |-1A2B4A5A|-RFID

E 7.016.1.2/04.15
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3. DIMENSIONS

approx. 200

655

350

gi=!

®)

approx. 500

@3

/

@60

apprag.

°

The final housing dimensions may vary slightly depending on the version used.

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

HYDAC FILTERTECHNIK GMBH
Industriegebiet

D-66280 Sulzbach/Saar

Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300

Internet: www.hydac.com

E-Mail: filter@hydac.com




SLY0/C LY L3

1)

y




N
(2]

o E7.411.2/04.15

Your Professional Partner for
Breathers and Filler Breathers.

HYDAC Quality.

HYDAC's filtration technology is the culmination of rigorous laboratory testing as well
as practical field-testing. It offers a complete range of filters for liquid and gaseous
media. The HYDAC Filter Division manufactures products tailored to market
requirements and to the highest quality standards, backed by modern
machinery and a large production capacity. HYDAC Filtration Technology

is based on intensive basic research, technical problem solving, specific
customer requirements, and international standardization.

HYDAC Products.

Our wide range of products, combined with our expertise in
development, manufacturing, sales and service enables the
widest range of requirements to be met worldwide.

Our quality and environment certification to ISO 9001/2000
and I1SO 14001 denote first class quality and responsible
management of our resources.

System solutions.
One supplier. One contact.
Wherever you need us, we are there to help you find

the most effective solution — for every application, from
components to a complete system.

HYDAC is represented in all industries.
For more than 50 years and with over 8,000 employees,
45 overseas subsidiaries and over 500 sales and service
partners worldwide, we are in close contact with our
customers, providing engineering advice, production,
installation and service. Core industries include:

Mobile Hydraulics:
Construction Machinery
Agricultural Machinery
Municipal Machines

Fork Lifts

Mining Machinery
Industrial Hydraulics:
Machine Tools

Injection Moulding Machines
Paper Industry

Power Plant Technology
Mining

Automotive Industry
Iron/Steel/Metal Production
Oil and Gas Industry

Wind Energy

(Y® SERVICENTER
e <v. |




The importance of top quality air filters.

Air filters are an essential component of every hydraulic system. They guarantee that the air
drawn into the tank as a result of fluctuations in the oil level is filtered reliably.

Very often too little attention is paid to air filters, with disastrous consequences.
They are seen as mass-produced items and are selected purely on price. This
misapprehension can lead to inefficiency in the system and even to failure of components.

By using first class, cost-effective HYDAC breather filters, contamination is prevented from
entering the system from the air — which means:
Longer life expectancy and availability for the whole system.

Top quality filter elements.

HYDAC air filter elements consist of high quality phenolic resin impregnated paper and
provide a low-cost, yet very efficient protection against airborne contamination.

In contrast to the foam material elements, phenolic resin impregnated paper is resistant to
water and therefore also ensures optimum component protection when water is drawn in.

HYDAC paper elements for air filters have a filtration rating of 3 ym

at a separation value of 3 = 500. This corresponds to a retention rate of 99.5 % for particles of
2 ym and 100 % for particles of 3 ym.

Recommendations.

Higher specifications for cleanliness of the operating fluid result in increased demands on the
filtration concept used. Accordingly, HYDAC recommends selecting an air filter that has at
least the same filtration rating as the finest system filter in the hydraulic circuit.

The following changing intervals are recommended:
For air breathers without clogging indicator:
Please change your air filter every 6 months or at every service interval.

For air breathers with clogging indicators:
Please change your air filter at 0.2 pressure drop since a higher pressure drop could lead to
cavitation at the pump.

Special features of the filter housing.

The durable HYDAC air filter housings are made from strong metal or glass fibre reinforced
polyamide (PAG). They are particularly appropriate for the punishing demands of mobile
applications.

Options:

HYDAC's unique anti-splash feature prevents oil from splashing out of the tank via the
breather filter (e.g. when the mobile machine is in driving mode)

(not available for BF 8 and 9 or BF/ELF 3 and 4).

Visual clogging indicator (available for BF 7, 8 and 9)
Dipstick (only on BF 10, 30)
Integrated check/bypass valve for pressurized tanks (not for BF/ELF 10, 30 and 5)

Custom thread (available on BF 7, 10 and 30) and cap with company logo (available for BF/
ELF 7, 10 and 30)

Anti-splash protection Visual clogging indicator BF 10 Cap with company name / Custom thread
with dipstick company logo

I}

Breather filters and dryers.

Drymicron breather filters and dryers prevent contamination particles and water vapour from
entering the tank (see "Breather Dryer BDL/BDM" and "BDE" sections of the Filter Catalogue).

BDL / BDM BDE

E 7.411.2/04.15
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BF 10 ELF 10 BF 4 ELF 4 BF 30 ELF 30 ELF 72

Technical data BF 10 ELF 10 |BF4 |ELF4 |BF 30 ELF 30 BF3 [(ELF3 |BF7 ELF7 |BF 72 ELF 72
Litres/min
(at Ap = 0.01 bar) 200 200 125 125 400 400 400 400 1000 1000 1200 1200
Litres/min
(at Ap = 0.04 bar) 380 380 340 340 880 880 880 880 1800 1800 2100 2100
Connection type Thread Flange Thread |Flange |Thread Flange |[Thread |Flange Thread Flange Thread Flange
S ST G34, 304 NPT, 3/4 NPT,
Connection size M22>;1 5 3 hole G1/4 3 hole M30x1 5 6 hole G1/2 6 hole G1 male, 6 hole G1 male, 6 hole
G3/8 = flange male flange 1 1/1&1'20,\‘ flange G3/8 flange 15/16-12 UN |flange 15/16-12 UN |flange
11/16-12 UN M42x2 male M30x1.5 M30x1.5
Enei 3ur_n 3 um 3 um 3 um 3um 3 um 3 um 3 um 3pr_n 3 um Sur_n 3 um
papier paper paper paper papier paper paper paper papier paper papier paper
Replaceable element No No No No No No No No Yes Yes Yes Yes
Material of cap Polyamide Polyamide |Steel Steel Polyamide [Polyamide |Steel Steel Polyamide Polyamide  |Polyamide Polyamide
Material of strainer - Polyamide |- Polyamide |— Polyamide |— Polyamide|— Polyamide |- Polyamide
Clogging indicator - - - - - - - - Optional Optional |Optional Optional
options ~~ |[BF10  |[ELF10|BF4 |ELF4 [BF30 |ELF30BF3 [ELF3 [BF7 ELF7 |BF72  |ELF 72
Check valve Optional Optional |- - Optional Optional |Optional |Optional |- - - -
Anti-splash Optional Optional |- - Optional Optional |- - Optional Optional |Optional Optional
Dipstick Optional Optional |- - Optional Optional |Optional |Optional |- - - -

For sizes BF/ELF 10 to BF/ELF 72, we recommend sizing the filters according to differential pressure (Ap = 0.01bar)

oo E7.411.2/04.15

N
(o]



Technical data

BF 5

ELF 5

BF 52

ELF 52

BF 8

BF 9

Litres/min
(atv=20m/s)

Litres/min
(at Ap = 0.01 bar)

Connection type

Connection size

Element media

Replaceable element
Material of cap
Material of strainer

Clogging indicator

2600

3000

Thread

G21/2
female

2 1/2 NPT
3 um paper

Yes

Steel

2600

3000

Thread

G21/2,G3
male

3 um paper

Yes
Steel

Steel

3600

5000

Thread

G21/2
female

2 12 NPT
3 um paper

Yes

Steel

3600

5000

Thread

G21/2,G3
male

3 pm paper

Yes
Steel

Steel

5500

10000

Flange

DN93,
4 hole flange

1 um, 2 ym
Betamicron

Yes
Steel

Optional

9700

15000

Flange

DN125
8 hole flange

2 um
Betamicron

Yes
Aluminium

Optional

Check valve
Anti-splash

Dipstick

Optional

For sizes BF 5 to BF 9, we recommend sizing
the filters according to flow velocity (v = 20 m/s)
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
Breather filter sizes 4, 10, 3 and 30
consist of a housing which is screwed
onto the oil tank, and a built-in filter
element.
Sizes 5, 52, 7 and 72 have housings
which are screwed onto the oil tank
and have one or two exchangeable
filter element(s).
BF 5 and 52 are fitted with a built-in oil
mist trap as standard.
Sizes 8 and 9 consist of a flange for
mounting to the tank, an exchangeable
element and a cap. The BF 9 also has
an oil mist trap which allows the oil to
be drained via an oil drain plug.

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

® SO 2941

@ SO 2942

@ SO 2943

®|SO 3724

® SO 3968

® SO 11170

@ISO 16889

Contamination retention capacities

ing

Paper
BF 3 um
4 2.9
10 2.9
3 6.2
30 6.2
7 26.1
72 52.2
5 85.1
52 170.2

The filter elements are made from phenolic resin
impregnated paper and cannot therefore be
cleaned.

Tank Breather Filter BF

up to 11000 I/min

BF4 BF10 BF3 BF30 BF7 BF72 BF5 BF52

!!!T?'--

1.3 FILTER SPECIFICATIONS

14

Temperature range

-30 °C to +100 °C

Material of housing

Steel, zinc-plated/plastic coated
(BF 4, 3),

Steel (BF 5, 52)

Steel, galvanized (BF 8)
Aluminium (BF 9)

Glass fibre reinforced plastic
(BF 10, 30, 7, 72)

Type of clogging indicator

VMF (pressure gauge)

Pressure setting of clogging indicator

1.4 SEALS
NBR (= Perbunan) on filter
Polyurethane on element
Cardboard on mounting flange

1.5 SPECIAL MODELS AND
ACCESSORIES

® with check/bypass valve to support the
suction characteristics of the pump
Not 100% air-tight or leakage-free!
(only BF 10 (except for G%), 3, 30, 5
and 52)

® with anti-splash device
(only BF 10, 3, 30, 7, 72)

® with connection for a clogging indicator

(only BF 7,72, 8, 9)

® with manual pressure release
(= BFPR; only BF 10)

1.6 SPARE PARTS
See Original Spare Parts List

1.7 CERTIFICATES, APPROVALS,
STANDARDS
BF 7, 72 to Renault standard;
others on request

1.8 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
The standard models are suitable for
use with mineral and lubrication oils.
For fire-resistant and biodegradable
oils, see tables:
Fire-resistant fluids

0.6 bar K pressure gauge

0.035 bar UBM indicator

(others on request)
Biodegradable fluids
BF HTG HE HPG

PAG PRG

4,10,3,30, + + ° °
7,72,5,52 + + ° °
8,9 + + ® °

BF HFA HFC _ HFD-R
4,3,5,52 — - -
10,30,7,72 ® ° —
8,9 [J [ °

® HFA oil in water emulsion
(H20O content > 80 %)

® HFC water polyglycol solution
(H20O content 35-55 %)

® HFD-R synthetic, water-free
phosphate ester

+ suitable for all
® contact our Technical Sales Department
— not suitable

® HTG vegetable oil based hydraulic
fluids

® HE
fluids

® HPG polyglycol-based synthetic
hydraulic fluids

® PAG sub-group of HPG:
polyalkylene glycol

® PEG sub-group of HPG:
polyethylene glycol

1.9 CHANGING INTERVALS
The filter elements or filters must be
replaced as frequently as the fluid
filters, but at least every 12 months.

ester-based synthetic hydraulic

Symbol
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2.MODEL CODE (also order example)
2.1 COMPLETE FILTER

211BF4and3

BEP3G3W4.X/[RV

Filter type T

BF

Filter material

P Paper

Size of filter

BF 4,3

Type and size of connection

Des. | Type Connection Filter size

BF4 | BF3
G Thread G Vs .
I1ISO 228 G% °

G% D
G 3/8 °

Filtration rating in ym !
P 3 (absolute)

Type of clogging indicator
W without port, no clogging indicator

Type code

Size Code Connection Ap [bar]
BF 3 1.X G% -

BF 3 2X G3/8 -

BF 3 3X G% -
BF3./-RV 4X G% 0.4
BF3../-RV 5X G% 0.7
BF3../-RV 6.X G% 0.2
BF3../-RV 7X G% 1.0

BF 4 1.X GV -

Modification number
X the latest version is always supplied
Supplementary details

RV  check/bypass valve (not for BF 4)

2.1.2 BF 10 and 30 BFE P30 G3W1.X/[RV

Filter type I

BF

Filter material

Paper

Size of filter

BF 10, 30

Type and size of connection

Des. |Type Connection Filter size

BF10 | BF30

G thread G Vs .

Gh .
1ISO 228 G % °

M metr. connection| M 42x2 .
M 30x1.5 .
M 22x1.5 °

N NPT thread A o
3/ °

U UNF thread 1 1/16-12UN-2A ° .

Filtration rating in pm

P 3 (absolute)

Type of clogging indicator

W without port, no clogging indicator

Type code

Size Code Connection

BF30G... 1.X G%

BF30M... 1.X M42x2

BF30M... 2.X M30x1.5

BF30N.. 1.X NPT%

BF30U... 1.X 11/16-12UN-2A

BF10G... 1.X G

BF 10 G 2X G

BF 10 M 1.X  M22x1.5

BF 10 N 1.X NPT%

BF10U... 3.X 11/16-12UN-2A

Modification number

X the latest version is always supplied

Supplementary details

AS anti-splash without check/bypass valve
Exgi valve with relevant pressure setting
RVO.7 (not for BF 10 with G 1/4)

2.1.3BF 7 and 72

P72 G3WH1.X[-A

BF
Filter type I
BF
Filter material
P Paper
Size
BF 7,72
Type and size of connection
Des. | Type Connection |Filter size
7 72
G Thread G1 . .
1ISO 228
N NPT- 34 . .
Thread
U UNF- G1%12UN | o o
Thread
M metric M30 x 1.5 . .
connection

Filtration rating in pm

P 3 (absolute)

Type of clogging indicator

W without port, no clogging indicator
K pressure gauge (measuring range

-1 to +0.6 bar) (not for BF 72)

UBM visual/analogue vacuum gauge
with manual reset
(pressure setting: -0.035 bar)

Type code

1

Modification number

X the latest version is always supplied

Supplementary details

AS

AS anti-splash device

(not for model with K pressure gauge)

2.1.4 BF 5 and 52

Filter type 1

BF

Filter material

P Paper

BN Betamicron®

Size of filter

BF 5,52

Type and size of connection

Des. | Type Conn. Filter size

5 52

G Thread G 2% . .
1ISO 228

N NPT- 2% . °
Thread

Filtration rating in pm
BN 3, 10 (absolute)
P 3 (absolute)

Type of clogging indicator

W without port, no clogging indicator

Type code
1
Modification number

X the latest version is always supplied

Supplementary details

RV0.4 check/bypass valve with 0.4 bar pressure setting

S0479 filter suitable for HFC fluids

BE P52 G 3 W 1.X [-RV0.4




21.5BF 8and 9 BEFBN8F1A1.X
Filter type 1
BF

Filter material
BN Betamicron®

BN/AM Betamicron®Aguamicron®
Size of filter
BF 8,9
Type and size of connection
Des. |Type Filter size

8 9
F Flange ° °
Filtration rating in pm
BN 1,2 for BF 8

BN 2 for BF 9
BN/AM 1 for BF 8

Type of clogging indicator
A blanking plug in indicator port

K pressure gauge (measuring range -1 to +0.6 bar)
Type code
1
Modification number
X the latest version is always supplied

2.2 REPLACEMENT ELEMENT

0005 L
e

(=3
(=3
(%)
o

Size
0005 for BF 5, 52 (on BF 52: 2 x 0005 L...)
0007 for BF 7

0072 for BF 72

0008 for BF 8

0009 for BF 9

Type
L

Filtration rating in pm
P: 003 (BF 5, 52, 7, 72)
BN: 001, 002 (BF 8)

BN: 002 (BF 9)

BN: 003, 010 (BF 5, 52)
BN4AM:001 (BF 8)

Filter material
P Paper (BF 5, 52, 7, 72)

BN Betamicron® (BF 5, 52, 8, 9)
BN4AM Betamicron®Aquamicron® (BF 8)

Replacement elements cannot be ordered for BF 4, 10, 3, 30.
These filters are only available complete!

2.3 REPLACEMENT CLOGGING INDICATOR
VMF 0.6 K . X

Type
VMF Return line indicator

Pressure setting
0.6 -1 to +0.6 bar
0.035 -0.035 bar

Type

A blanking plug in indicator port

K pressure gauge (pressure setting -1 to +0.6 bar)

UBM visual-analogue vacuum gauge with manual
reset (pressure setting: -0.035 bar)

Modification number
X the latest version is always supplied
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2.4 MODEL CODE FOR BF 7 AND 72 TO RENAULT SPECIFICATION

BEP7F3UBMO.X
Size |
7 Tank volume from 20 to 400 litres
72 Tank volume over 400 litres
Type and size of connection
Des. |Type Filter size
7 72

G with threaded . .

adapter
F with flange . .

adapter
S with weld . °

adapter
Type of clogging indicator
UBM visual analogue vacuum pressure gauge with manual reset, measuring range 0 to +0.035 bar
Type code (TKZ)
0 without adapter (basic model)
2 incl. adapter with male thread G %
3 incl. adapter with female thread 1%2-16 UNC
4 incl. adapter with female thread G %
5 incl. flange adapter (1%2-16 UNC)
6 incl. flange adapter (G %)
7 incl. weld adapter (1%2-16 UNC)
8 incl. weld adapter (G %)
9 incl. adapter with male thread G 1%4
Modification number
X  the latest version is always supplied
EFS Filling protection

Basic model With threaded adapter With flange adapter With weld adapter
—
S ="/
Dimensions BF 7/72 to RENAULT specification 38
BF 7 g BF 72
$120

Interface to
DIN 24557/Pt 2

0X. 60
I =
:[g_g‘

a

rox. 130

81

a
1

' T
28 M5x16 DIN 963
36

o
t=1
12

For further information on the BF7/72 to Renault specification please contact HYDAC.

M5x16 DIN 863




2.5 BREATHER FILTER WITH MANUAL PRESSURE RELIEF BFPR

MODEL CODE
Type |Filter material |Size Type of Filtration | Type of Type Modification Supplementary
connection rating clogging code number details
[um] indicator
BFPR |P = 10 U = 3 e 1 X= [Rvo3s=
phenolic resin 1 1/16-12UN-2A without port (no The latest pre-charge pressure
impregnated clogging indicator) version is 0.35 bar
paper others on always |
request supplied RV0.7 =
pre-charge pressure
0.7 bar |
RV1.15 =
pre-charge pressure
[116bar__ 1
Required
information!
TECHNICAL DESCRIPTION
) . DIMENSIONS
Breather filters with manual pressure
release "BFPR" consist of a housing | !
which is screwed onto the oil tank manual pressure release
and which has an integrated air filter
element.
An integrated valve allows the oil
tank to be pressurized to different
pressures, for example to support the
pump during start-up, thereby avoiding
cavitation of the pump.
The manual pressure release
function enables complete pressure o
release which is initiated when the
pressure release buttop is pre_ssed. ° 1 1M6-12UN-2A o
This pressure release is required - ; : ring
for example before carrying out < 23.47 x 2.95-NBR-70Sh
maintenance on the tank and LE_J
connecting pipes or hoses, to prevent o !
potential accidents or injury by h
opening a pressurized system. I J
11/16-12UN-2A
CAUTION: sSwa2
This filter must not be used as a safety
valve!
Max. flow rate: 200 I/min /.\
Weight: 0.22 kg / \\
o o 1L (o)
Curves and further information on S KJ
request.
B49
©
g
N
=]
N
~
w
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2.6 BREATHER FILTER BF 6 — INTEGRATED CHECK VALVE OPTION AVAILABLE

TECHNICAL DESCRIPTION

The latest breather filter development
from HYDAC is the BF 6.

The BF 6 can be fitted with a
hydrophobic filter element ("DRY")
with an ~ 1,500 cm? filter surface, thus
removing any water spray.

Option available with four integrated
check valves to enable tank pre-
charging — even at different pressure
settings.

Max. flow rate: 500 I/min
Material: plastic (PA 6)
Sealing material: NBR; HNBR

Filter material: hydrophobic material
(DRY) or material impregnated with
phenol resin (P)

e Connections: G % (inner)

e Weight: 0.3 kg

Please contact us for further
information and characteristics!

MODEL CODE
Type |Filter material |Size Type of Filtration | Type of Type Modification Supplementary
connection rating clogging code number details
[um] indicator
BF DRY = 6 G= 5 W= 1 X = RV0.3 =
Hydrophobic Thread G 3/4 No clogging The latest Pre-charge pressure
material indicator option version is 0.3 bar
always
supplied
P=
Material More available K=
impregnated on request Pressure gauge
with phenol (pressure setting
resin -1 to +0.6 bar)
DIMENSIONS
e —
(N il
1 T
N
-—
-
t
o
~
]
A
Dewatering groove (1x) @100
®116
G
#
J ’
. A S )
Clogging indicator ( )
(optional)
1
Hydraulic tank /_
1
= X | ]
5
@16 min. o
Recommended sealing: 52
. . "
Sealing ring as per G¥%"female T
DIN 7603 DIN EN 1SO 228 g
'_




3. FILTER CALCULATION /
SIZING

3.1 SINGLE PASS FILTRATION
PERFORMANCE DATA FOR AIR
FILTER ELEMENTS
The following separation values were
established under real-life simulated
conditions.

This means that the selected velocity
of the flow against the filter mesh-pack
was 20 cm/s and the contamination
added was 40 mg/m? of ISO MTD test
dust.

Filtration Retention For particle Filter
rating value d... size material
3 um d 80 0.74 ym Paper
d 100 2.64 um
10 ym d 80 0.25 ym BN
d 100 0.84 um

The d 80 value refers to the particle
size which is filtered out at a rate

of 80 % during the retention test.
The particle size determined by this
method is called the nominal filtration
rating of the air filter. The d 100
value therefore refers to the particle
size which is filtered out at a rate of
100 % during the single pass test.
The particle size determined by this
method is called the absolute filtration
rating of the air filter.

Table of average dust concentrations
in real life:

Urban regions with
a low level of industry

3-7 mg/m? air

General mechanical
engineering

9-23 mg/m? air

Construction industry
(wheeled vehicles)

8-35 mg/m? air

Construction industry
(tracked vehicles)

35-100 mg/m? air

Heavy industry 50-70 mg/m? air

3.2 DIFFERENTIAL PRESSURE
ACROSS BREATHER FILTER
The differential pressure (with clean
element) for the various filter sizes is
shown in the graphs under Point 3.4.

3.3 SIZING GUIDELINES
The rate at which contamination
enters a hydraulic system can be
considerably reduced by using efficient
tank breather filtration.

Caution:

Incorrectly sized tank breather filters
can place additional strain on the
system and reduce the service life of
hydraulic filter elements.

For optimum sizing the following
should therefore be observed:

® Filtration rating of breather filter <
filtration rating of hydraulic filter

® Only use breather filters with an
absolute retention rate (d100 < x um;
x = given filtration rating)

® Max. permitted initial pressure loss:
0.05 bar, optionally 0.01 bar (with a
clean filter element and calculated air
flow rate)

® Determining the calculated air flow:
Q,=BxQ,
Q, = calculated air flow in Iy/min
f5 = factor for operating conditions
Qp = max. flow rate of the
hydraulic pump in I/min
Ambient conditions
Low dust concentration;
filter fitted with clogging indicator; 1-2
continuous monitoring of the filter
Average dust concentration;
filter without clogging indicator; 3-6
intermittent monitoring of the filter
High dust concentration;
filter without clogging indicator; 7-10
infrequent or no monitoring of the
filter

Factor f5
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3.4 AIR FLOW RATE
BF 4

0.04

0.03

0.02

Ap [bar]

0.01 —

]
0 50 100 150

Q [I/min]

7

0.02 —

L
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Pressure drop curves for BF filters with
check/bypass valve (version /-RV...)
on request.




4. DIMENSIONS BF 3 BF 7 ‘
Tank requirements di b o
1. In the filter contact area, the tank flange should
have a maximum flatness of 0.3 mm and RA 3.2 .
um maximum roughness. = ==
2. In addition, the contact area should be free of
damage and scratches.
3. The fixing holes of the tank flange must be blind,
or stud bolts with threadlocker must be used to
fix the filter.
As an alternative, the tank flange can be _
continuously welded from the inside. < i
4. Both the tank sheet metal and/or the filter T t T
mounting flange must be sufficiently robust so |
that neither deform when the seal is compressed |
during tightening. !
[
o T SW
< | i
Il
BF 4 dl I
ds
L nY d2
| BF 72
|
— BF 30
C
d1
}
N
T T
| |
2 (R oW
Ll _/
|
=
dS
d2 " swW
£
BF 10 d1
ds
d2
Type BF 7"G" BF 72 "G"
- Type BF 3.1X _ BF3.2X _ BF3.3X d1 116 116
= d2 G1 G1
d1 76 76 76 a3 o) 130
| | d2 G % G 3/8 G h 110 162
d5 19 12 15 h3 T8 18
| h1 79 72 76
h4 60 90
h3 16 12 14 b1 a4 24
2 i SW 36 22 27 SwW 41 41
Weight 0.33 kg Weight 0.40 kg 0.65kg
Type !.3':..30 'IIBF"SO 'I'BF"SO Type BE 7 "N BF 72 "N"
G"...1.X M"...1.X M"...2.X a1 116 116
d1 83 83 83 d2 NPT % NPT %
d2 d2 G% M42x2 M30x1.5 d3 120 120
d5 20.5 34.5 20.5 " 110 162
h1 76 76 76 h3 18 18
h3 16 16 16 h4 60 90
Type BF 4... SW 32 46 32 b1 44 44
d1 441 Weight 0.12 kg 0.13 kg 0.12 kg SW 32 32
d2 G% Weight 0.40 kg 0.65 kg
ds 8 Type BF 30 BF 30
h1 62 "N"...1.X "U"...1.X Type BF 7 "U" BF 72 "U"
h3 13.5 d1 83 83 d1 116 116
SW 17 d2 NPT % 11/16-12 UN d2 15/16-12 UN 15/16-12 UN
Weight 0.08 kg d5 20.5 20.5 d3 120 120
h1 76 76 h1 110 162
Type BF 10 "G"... BF 10 "M"... h3 16 16 h3 18 18
d1 49 49 SW 32 32 h4 60 0
d2 GV M22x1.5 Weight 0.12 kg b1 44 44
d5 7 16 SW 41 41
h1 64 71 Weight 0.40 kg 0.65 kg
h3 13.5 18
Weight 0.047 kg 0.052 kg Type BF 7 "M" BF 72 "M"
d1 116 116
Type BF 10 "U"... BF 10 "N"... d2 M30x 1.5 M30 x 1.5
d1 49 49 d3 120 120
d2 11/16-12 UN NPT % h1 110 162
d5 16 14 h3 23.5 23.5
h1 71 71 h4 60 90
h3 18 18 b1 44 44
Weight 0.059 kg 0.049 kg SW 36 36
Weight 0.40 kg 0.65 kg
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BF 5 BF 8 BF 9
<
< < <
di £ di =
d1
2 2
~ a |
é | !
< |
e ! g €
3 l !
1
|
g | '
1
Ve H T
| o
BF 52 | '=°| l__l
I I 1 '
d3
<
di 1
w I
£ 1
| |
] 1
1 1
a2
c
ds ds
d4
e M =
¥ e
w / A Y i 4
©
o - -
W
\ , N
]
Interface
Type BF5'G"... BF 52 'G"... Type BF 8... Type BF 9...
d1 177 177 d1 200 d1 250
d2 G2Y% G 2% d2 200 d2 177
h1 107 173 d4 93 d3 246
h4 90 90 d5 160 d4 116
Weight 2.00 kg 2.60 kg d6 18 d5 210
h1 510 d6 17
Type BF 5 "N"... BF 52 "N"... h2 365 h1 455
d1 177 177 h4 400 h2 290
d2 NPT 2% NPT 2% h6 20 h4 330
h1 107 173 Weight 12.4 kg h6 8
h4 90 90 Weight 6.2 kg
Weight 2.00 kg 2.60 kg
NOTE HYDAC Filtertechnik GmbH

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01
Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
Tank breather filters size 4, 10, 3 and
30 consist of an air filter top, which is
connected to the mounting flange by a
bayonet plate or a threaded boss, and
a filler strainer.
Sizes 5 and 52 consist of a two-part
threaded air filter top, with built-in oil
mist trap, one or two exchangeable
filter element(s) and a filler strainer.
Sizes 7 and 72 consist of a two-part
flanged filter top, an exchangeable
filter element and a filler strainer.

1.2 FILTER ELEMENTS
Contamination retention capacities
ing

Paper
ELF 3 um
4 2.9
10 2.9
3 6.2
30 6.2
7 26.1
72 52.2
5 85.1
52 170.2

The filter elements are made from phenolic resin
impregnated paper and cannot therefore be
cleaned.

Tank Breather Filter
with Filler Strainer ELF

up to 5500 I/min

ELF4  ELF10 ELF3 ELFL3 ELF 30 ELF7

ELF 72

:Hﬂﬂ'ﬁ%

1.3 FILTER SPECIFICATIONS

Temperature range

-30 °C to +100 °C

Material of housing

Steel, zinc-plated/plastic coated

(ELF 4, 3), steel (ELF 5, 52)

glass fibre reinforced synthetic material
(ELF 10, 30, 7, 72)

Material of filler strainer

Synthetic: ELF 10, 4, 30, 3,7, 72
Metal: ELF 5, 52

Type of clogging indicator

VMF (return line indicator)

Pressure setting of clogging indicator

1.4 SEALS
NBR (= Perbunan) on filter
NBR / Polyurethane on element
Cardboard on mounting flange

1.5 SPECIAL MODELS AND
ACCESSORIES

® |ockable model (only ELFL 3)

® with check/bypass valve to support the
suction characteristics of the pump
Not 100 % air-tight or leakage-free!
(only ELF 10, 3, 30, 5 and 52)

® with anti-splash device
(only ELF 10, 3, 30, 7, 72)

® with connection for a clogging indicator
(only ELF 7, 72)

@ with filler adapter for automotive
applications
(only ELF 7 and 72) - see Point 5.

1.6 SPARE PARTS
See Original Spare Parts List

1.7 CERTIFICATES AND APPROVALS
On request

1.8 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
The standard models are suitable for
use with mineral and lubrication oils.
For fire-resistant and biodegradable
oils, see table:
Fire-resistant fluids

0.6 bar K pressure gauge
0.035 bar UBM indicator
(others on request)
Biodegradable fluids
ELF HTG HE HPG
PAG PRG
all
sizes + + ° °

ELF HFA__HFC HFD-R
4,35 52 - - -
10,30,7,72 e D _

® HFA oil in water emulsion
(H20 content > 80 %)

® HFC water polyglycol solution
(H20 content 35-55 %)

® HFD-R synthetic, water-free
phosphate ester

+ suitable for all
® contact our Technical Sales Department
— not suitable

® HTG vegetable oil based hydraulic
fluids

® HE
fluids

® HPG polyglycol-based synthetic
hydraulic fluids

® PAG sub-group of HPG:
polyalkylene glycol

® PEG sub-group of HPG:
polyethylene glycol

1.9 CHANGING INTERVALS
The filter elements or filters must be

replaced as frequently as the fluid
filters, but at least every 12 months.

ester-based synthetic hydraulic
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2.MODEL CODE (also order example)
2.1 COMPLETE FILTER

2.1.1 ELF 4, 10, 3, 30 and ELFL 3

ELF P 30 F 3 W 1

- X [[RVO0.4
ELE

Filter type
ELF

ELFL (lockable)
Filter material
P Paper
Size
ELF 4,10, 3, 30
ELFL 3
Type and size of connection
Filter size
4 10 3 30
F = Flange () [ J ® ®
Filtration rating in pm
P 3 (absolute)
Type of clogging indicator
W without port, no clogging indicator
Type code

Filter size
ELF 4

ELF 10

ELF 3

ELF 3.../-RV
ELF 3.../-RV
ELF 3.../-RV
ELF 3.../-RV
ELF 30

Modification number
X the latest version is
always supplied
Supplementary details
AS anti-splash without check/bypass valve (not ELF 3 & 4)
KT for plastic tank systems (only ELF 30)
RV check/bypass valve (not ELF 4)

E\\;gi valve with relevant cracking pressure
: (only ELF 10 and 30)

RV0.7
S0O148 metal filler strainer, 200 mm long (only ELF 3 and 30)
metal filler strainer, 100 mm long (only ELF 3 and 30)

S0O175
S0394 ELF filter without strainer

)

Ap [bar]

SN N [o14;]F NP NN Fet
olo|~N|™

|| X< ><[><|>4 S
' =|ololo| !

21.2ELF 7 and 72

ELF P 72 F 3 W 1.X [-S0148
ELE

Filter type
ELF

Filter material
P Paper

Size
ELF 7,72
Type and size of connection
Filter size
772
F = Flange DIN 24557/Pt2 @ D
Filtration rating in pm
P 3 (absolute)
Type of clogging indicator
W without port, no clogging indicator
K pressure gauge (measuring range
-1 to +0.6 bar) (not for ELF 72)
UBM visual/analogue vacuum gauge
with manual reset
(pressure setting: -0.035 bar)
Type code
0 for type UBM
1 for types W and K

Modification number
X the latest version is always supplied

Supplementary details
AS anti-splash
(only ELF 7, 72 without check/bypass valve)

metal filler strainer, 200 mm long
metal filler strainer, 100 mm long
ELF filter without strainer

S0O148
SO175
S0394

2.1.3 ELF 5 and 52

ELF P 52 G 3 W 2.X /-RV0.4
Filter type
ELF
Filter material
P Paper
BN Betamicron®
Size
ELF 5,52
Type and size of connection ————
Filter size
) 52
G11/2 ® ®
G = Thread G2 [ ®
G21/2 ® ®
G3 ® )

Filtration rating in pm
P 3 (absolute)
BN 3 (absolute)

Type of clogging indicator
W without port, no clogging indicator

Type code

Code  Connection
2.X G 2%

3.X G3

4.X G2

5.X G1%

Modification number
X the latest version is always supplied

Supplementary details
RV0.4 check/bypass valve with 0.4 bar pressure setting
S0479 filter suitable for HFC fluids

2.2 REPLACEMENT ELEMENT

0005 L 00
S

(3]
U

Size
0005 for ELF 5, 52
0007 for ELF 7
0072 for ELF 72

Type
L

Filtration rating in pm
P
BN 003 (only for 0005)

Filter material
P Paper
BN Betamicron®

Replacement elements cannot be ordered for ELF 4, 10, 3, 30 and
ELFL 3. These filters are only available complete!

2.3 REPLACEMENT CLOGGING INDICATOR

VME 0.6 K . X
T

Type
VMF

Pressure setting
0.6 -1 to +0.6 bar
0.035 -0.035 bar

Return line indicator

Type
(see Point 2.1.2)

Modification number
X the latest version is always supplied




3. FILTER CALCULATION /
SIZING

3.1 SINGLE PASS FILTRATION
PERFORMANCE DATA FOR AIR
FILTER ELEMENTS
The following separation values were
established under real-life simulated
conditions.

This means that the selected velocity
of the flow against the filter mesh-pack
was 20 cm/s and the contamination
added was 40 mg/m? of

ISO MTD test dust.

Filtration Retention For particle Filter
rating value d... size material
3 um d 80 0.74 ym

d100 2.64 um Paper

The d 80 value refers to the particle
size which is filtered out at a rate

of 80 % during the retention test.
The particle size determined by this
method is called the nominal filtration
rating of the air filter. The d 100
value therefore refers to the particle
size which is filtered out at a rate of
100 % during the single pass test.
The particle size determined by this
method is called the absolute filtration
rating of the air filter.

Table of average dust concentrations
in real life:

Urban regions with
a low level of industry

3-7 mg/m? air

General mechanical
engineering

9-23 mg/m? air

Construction industry
(wheeled vehicles)

8-35 mg/m? air

Construction industry
(tracked vehicles)

35-100 mg/m? air

Heavy industry 50-70 mg/m? air

3.2 DIFFERENTIAL PRESSURE
ACROSS BREATHER FILTER
The differential pressure (with clean
element) for the various filter sizes is
shown in the graphs under Point 3.4.

3.3 SIZING GUIDELINES
The rate at which contamination
enters a hydraulic system can be
considerably reduced by using efficient
tank breather filtration.

CAUTION:

Incorrectly sized tank breather filters
can place additional strain on the
system and reduce the service life of
hydraulic filter elements.

For optimum sizing the following
should therefore be observed:

® Filtration rating of breather filter =
filtration rating of hydraulic filter

® Only use breather filters with an
absolute retention rate (d100 = x ym;
x = given filtration rating)

® Max. permitted initial pressure drop:
0.01 bar (with a clean filter element
and at calculated air flow)

® Determining the calculated air flow:
QA =f5x Qp
Qa = calculated air flow in Iy/min
f5 = factor for operating conditions
Q, = max. flow rate of the
hydraulic pump in I/min
Ambient conditions
Low dust concentration;
filter fitted with clogging indicator;
continuous monitoring of the filter
Average dust concentration;

filter without clogging indicator;
intermittent monitoring of the filter
High dust concentration;

filter without clogging indicator;
infrequent or no monitoring of the
filter

Factor f5

1-2

3-6

7-10

3.4 AIR FLOW RATE
ELF 4
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4. DIMENSIONS

Tank requirements

ELF 10 ELF 3
1. In the filter contact area, the tank flange should
have a maximum flatness of 0.3 mm and RA 3.2
um maximum roughness. a2
2. In addition, the contact area should be free of di
damage and scratches. a2 ¢l
3. The fixing holes of the tank flange must be blind, S
or stud bolts with threadlocker must be used to
fix the filter.
As an alternative, the tank flange can be ™
continuously welded from the inside. < m
4. Both the tank sheet metal and/or the filter
mounting flange must be sufficiently robust so <l —
that neither deform when the seal is compressed < —
during tightening. M22x1.5 c
oV
gt ia
ELF 4
d’Z ) [EET]__= ‘
d3
d '] M 5x12 DIN 7500
o ELFL 3 ]
M == L2
- — di
[ |
r ) 3| 2
E d3 ? U 8
| f
o\ <
= d7
: : o
‘ ‘ : <
1 T
I a3 d3
d2
d4
] dS l
/ ©
o)
d5
7 d4
Interface Interface Interface to DIN 24557/Pt 2
ELF 4... ELF 10... ELF 3.../ELFL 3...
d1 44 d1 54 d1 76
d2 50 d2 49 d2 83
d3 28 d3 28 d3 49
d4 41.3 d4 41.3 d4 73
d5 30 d5 30 d5 60
d6 M5 d6é M5 d6 M5
h1 135 h1 158 d7 8
h2 81.5 h2 82 h1 159
h3 53.5 h3 76 h2 96.5
Weight 0.20 kg h4 38 h3 61.5
h5 6 h4 21
Weight 0.08 kg h5 31
11 67.5
12 57.5
Weight 0.25 kg




ELF 30

h3

h4

h1

h2

Interface to DIN 24557/Pt 2

h§

ELF 7

ol

h4

bl

h3

countersunk slotted
screw M5x16 DIN 963

hi

h2

Interface to DIN 24557/Pt 2

d6

ELF 72

h4

d1

b1

h3

h1

|

0
countersunk  /

slotted screw M5x16

DIN 963

dé

Interface to DIN 24557/Pt 2

ELF 30... ELF7... ELF 72...
d1 86 d1 116 d1 116
d2 83 d2 120 d2 120
d3 47 d3 47 d3 47
h1 185 d4 73 dé M5
h2 100 d5 60 h1 236
h3 85 dé M5 h2 97
h4 40 h1 181 h3 139
h5 5 h2 97 h4 60
Weight 0.23 kg h3 84 b1 44
h4 60 Weight 0.58 kg
b1 44
Weight 0.38 kg
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ELF 5 ELF 52
dl 2
dl
4&::\ m
| | ) ‘
88}
2 \_SW - L i J
| . |
4 0
. | g T\
i o8 £
i |
a3 |
d3
ELF 5... | ELF 5.. ELF 52...| ELF 52...
I-RV I-RV
d1 177 d1 177
.2.X G2%/705 .2.X G 2%/70.5
48 /d3  _-3X G3/705 48 /d3  _3X G3/705
.4.X G2/515 4.X G2/515
..5.X G1%/41.5 ..5.X G1%/415
h1 350 | 360 h1 416 | 438
h2 240 h2 240
h3 105 | 126 h3 176 | 198
h6 25 h6 25
h7 90 h7 125 [ 112
SW 90 SW 90
..2.X 2.70 kg ..2.X 3.10 kg
Weight  —=3X 3.10 kg Weight ~—3X 3.50 kg
.4.X 2.70 kg ..4.X 3.10 kg
..5.X 2.60 kg ..5.X 3.00 kg
NOTE

The information in this brochure relates to the operating conditions and applications

For applications or operating conditions not described, please contact the relevant
technical department.
Subject to technical modifications.

5. FILLER ADAPTER

This adapter can only be used on
ELF 7 and ELF 72 filters!

milm
s
(&2

59
SHRN
50
84

]
|
L| T

=
—]

G112

@73
84

flange interface
to DIN 24557

These filler adapters are available in
the following threaded connections:

® Adapter ELF /-FA12 (G %)
(Part No.: 00318597)

® Adapter ELF /-FA34 (G )
(Part No.: 01282563)

® Adapter ELF /-FA1 (G 1)
(Part No.: 01274065)

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL

SPECIFICATIONS

1.1 DEFINITION OF THE PROBLEM
In hydraulic and lubrication systems,
water ingress into the tank is a familiar
problem. System operators are
constantly faced with high breakdown
and maintenance costs that can be
traced back to water in the system. This
is because water, even in its dissolved
state, causes accelerated degradation of
the additive components by hydrolysis.
These reactions cause the oil to lose its
desired characteristics and to age more
rapidly. The depletion of the additives
also leads to increased oxidation in the
base fluid.

Water also has serious and adverse
effects on the operating system
components, damaging them by
corrosion and hydrogen embrittlement.

1.2 FILTER HOUSING
Construction
The distinctive feature of the breather
dryers BDE is that it has two separate
chambers which can be filled with
two desiccants, which in combination
increase total water retention (two-stage
dewatering).
As an option, and as a special protection
of the desiccant, four valves are built
into the bottom of the unit so that during
system shutdown the desiccants will not
become saturated.
A check valve is available as an option
to prevent exhaust air from the tank/
transmission from flowing back through
the desiccant. This means the desiccant
is protected from oil mist and there is no
re-drying of the exiting air.

1.3 FILTER MEDIUM
The built-in pleated air filter element
(absolute filtration of particles > 2 um)
provides the filter with a very high
contamination retention capacity (26g).
In order to ensure reliable function, the
entire cartridge must be replaced.
When the filter is due to be changed,
the colour changes from dark red to light
orange.

Breather Dryer
BDE

BDE 200

BDE 400

BDE 1000

1.4 FILTER SPECIFICATIONS

Temperature range

-30 °C to +100 °C
Storage temperature: -40 °C to +100 °C

Material of filter housing

Plastic (PA, PC and POM)

Material of filter cartridge unit

Combination of 2 different
desiccants

Material of air filter element

phenolic resin impregnated paper

1.5 SEALS
NBR (= Perbunan)

1.6 SPECIAL MODELS AND
ACCESSORIES
On request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
The filter cartridge actively prevents
contamination particles and humidity
from entering the tank. Compatible

with mineral oils and bio oils as well as
diesel.

The new BDE is not suitable as a
breather for reservoirs containing
highly flammabile liquids (e.g. fuel,
solvents, etc...)!

1.10 CHANGING INTERVALS

When the filter is due to be changed,
the colour changes reliably from dark
red to light orange.

Symbol: BDE with valves

Inlet
Ambient air

Outlet

Ambient air

Outlet

Tank - Gearbox

Symbol: BDE without valves

Inlet
Ambient air

desiccant
A

desiccant
B

air filter 2um

Outlet

Tank - Gearbox
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2. MODEL CODE (also order example) BDE 400 G 2 W 1. X /-RV0.02

2.1 COMPLETE FILTER

Filter type
BDE

Size of filter
200, 400, 1000

Type and size of connection

F Flange (to DIN 24557)
G Thread

N Thread NPT

M Thread metric

S Slip fit

Filtration rating in pm
2 2 um absolute

Type of clogging indicator
W  without port, no clogging indicator
UBM vacuum indicator

Type code
Type code Thread Thread Thread Slip fit Flange
connection G connection N connection M connection S connection F
1 G1 NPT 1" M42x2 1" T2
2 BSP 3/4" NPT 2" — — —

oo E7.407.1.2/04.15

N
(0]

Modification number
X the latest version is always supplied

Supplementary details
ELF with filler strainer (only for connection type F = Flange)
RV0.02  check/protection valve with 0.02 bar pressure setting

RV0.003 check/protection valve with 0.003 bar pressure setting

2.2 REPLACEMENT CARTRIDGE
BDE 400 X 2 W 0.X

Filter type
BDE

Size
200, 400, 1000

Connection type
X replacement cartridge

Filtration rating
2 2 ym absolute

Type of clogging indicator
W without port, no clogging indicator
UBM vacuum indicator

Type code
0 replacement cartridge

Modification number
X the latest version is always supplied




3. FILTER CALCULATION /
SIZING

3.1 SIZING GUIDELINES
The rate at which contamination
enters a hydraulic system can be
considerably reduced by using efficient
tank breather filtration.

CAUTION:

Incorrectly sized tank breather filters
can place additional strain on the

0.06

3.2 SIZING / AIR FLOW RATE

The following table indicates the size of BDE filters for gearbox lubrication in wind
power plants (according to size in megawatts).

<1 1-3 23

MW MW MW
Standard conditions 200 400 1000
Longer service life/ service intervals 400 1000 2x1000
Very humid climate 400 1000 2x1000

Additional information on sizing criteria:

. . Size Optimum Max. Max. FOR HYDRAULIC TANKS max. tank size with
system .an_d reduce the service life of air flow drying drying stat. venting, e.g.
hydraulic filter elements. rate * capacity for |capacity gears
. [l air / min] average for high max. suction rate |max.
Ap-Q graph: humidity humidity tank size
[m® ai] [m* arl
200 10 10 6 120 Ipm 3001 500 |
BDE 1000 400 20 25 15 150 Ipm 600 | 1000 |
DE 400
1000 35 42 25 180 Ipm 1000 | 2000 |

0.05

pBDE 200

0.04 /
0.03 /,
0.02

7

AP [bar]

0.01

0.00

0 100 200 300 400 500 600
Q [I/min]

* Air flow rate with the highest drying efficiency

Saturation content:

600

550 /
500 /
T 450 /
5 400 /
€ 350
[}
S 300
O 250
£ 200
©
= 450
A
100 L~
50

0

0 10 20 30 40 50 60 70 80 90 100
Temperature [°C]

3.3 WATER RETENTION CAPACITY

Size Maximum water retention
capacity

200 0.251

400 0.501

1000 0.751
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4. DIMENSIONS
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?136
<>
Connection Thread length | AF width Type Weight [kg]
B [mm] SW [mm] BDE 200 |[1.7
1" Slip fit connection |18 50 BDE 400 23
0334 BDE 1000 |3.0
G1" 18 50
G 3/4" 18 50
M42 x 2 18 50
NPT 1" 18 50
NPT 2" 24 65
Flange adapter 20 50
DIN24557/Pt 2

NOTE

The information in this brochure
relates to the operating conditions and
applications described.

For applications or operating conditions
not described, please contact the
relevant technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The inline version BDL and the
breather dryer BDM consist of a
filter cartridge only, which is non-
replaceable.

1.2 GENERAL

The breather dryer cartridges are
filled with silica gel (orange) which,
once completely saturated, cannot be
regenerated.

A durable contamination filter above
and below the silica gel prevents
contamination from penetrating inside
the cartridge (particle filtration > 2 ym
nominal).

This ensures optimum humidity
absorption.

To guarantee the performance of

the protective filter layers, the entire
cartridge must be replaced.

When the filter is due to be changed,
the colour changes from orange to
green.

Breather Dryers

BDL, BDM

BDM 15-80 BDL 30-200

almd [] DD

1.3 FILTER SPECIFICATIONS

Temperature range

-32 °C to +100 °C

Material of filter cartridge

Plastic with silica gel filling
(orange)

1.4 SEALS
NBR (= Perbunan)

1.5 SPECIAL MODELS AND
ACCESSORIES
on request

1.6 SPARE PARTS
See Original Spare Parts List

1.7 CERTIFICATES AND APPROVALS
on request

1.8 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
The filter cartridge actively prevents
contamination particles and humidity
from entering the tank. Compatible

with mineral oils, bio oils and diesel
fuel.

1.9 CHANGING INTERVALS

When the filter is due to be changed,
the colour changes reliably from gold/
orange to green.

BDL

E 7.407.2/04.15
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2. MODEL CODE (also order example)

2.1 COMPLETE FILTER
Filter type

00
=)
—

BDL Inline version
BDM Mini version

N
(=
o

Size of filter
BDL: 30, 50, 60, 200
BDM:15, 30, 50, 80

Type and size of connection
N NPT thread connection (%2" female)

Filtration rating in pm
2 2 um

Type of clogging indicator
W  without port, no clogging indicator

Type code
1

Modification number

X the latest version is always supplied

3. FILTER CALCULATION /
SIZING

3.1 SIZING GUIDELINES
The rate at which contamination enters
a hydraulic system can be considerably
reduced by using efficient tank breather
filtration.

CAUTION:

Incorrectly sized tank breather filters
can place additional strain on the
system and reduce the service life of
hydraulic filter elements.

3.2 WATER RETENTION CAPACITY

Type H20
BDL 30 0.031
BDL 50 0.051
BDL 60 0.06 |
BDL 200 0.191
BDM 15 0.011
BDM 30 0.031
BDM 50 0.051
BDM 80 0.08 |




4. DIMENSIONS

BDM 15-30 a1 BDL 60-200 BDL 30-50
d1 di
a2 | d2
[ |
42 |
BDM 50-80
L d2 |
d2
d2
Type BDM BDM BDM BDM Type BDL BDL Type BDL BDL
15 30 50 80 60 200 30 50
d1 51 51 83 83 d1 82 82 d1 51 51
d2 NPT NPT NPT NPT d2 NPT 4" NPT 15" d2 NPT 145" NPT 15"
V" " " V" I 135 212 I 137 216
| 59 89 57 90 Weight 0.48 0.80 11 124 203
11 52 82 - - (kd] Weight 0.10 0.21
Weight 0.17 0.22 0.35 0.47 [kg]

[kd]
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. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filters consist of a spin-on filter
can which screws onto a connection
tube installed on the oil tank.
The connection can either be a
flanged or weld version.

1.2 FILTER ELEMENTS
Contamination retention capacities

Tank Breather Filter with
Spin-On Filter Cartridge BL

up to 1800 I/min

BL 162 F BL162S BL82F

A

1.3 FILTER SPECIFICATIONS

BL82S

Temperature range

-30 °C to +100 °C

Material of connection tube

Steel

Material of spin-on can

Sheet steel

Type of clogging indicator

VMF (return line indicator)

ing
BL 10 um 20 uym
82 67.6 99.4
162 192.0 201.3

The filter elements are made from phenolic resin
impregnated paper and cannot therefore be
cleaned.

Pressure setting of clogging indicator

0.6 bar (K pressure gauge)

1.4 SEALS
Perbunan (=NBR)
Cardboard on the mounting flange

1.5 SPECIAL MODELS AND
ACCESSORIES

® \ith connection for a clogging indicator

@ With filler adapter

1.6 SPARE PARTS
See Original Spare Parts List

1.7 CERTIFICATES AND APPROVALS
On request

1.8 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
The standard models are suitable for
use with mineral and lubrication oils.
For fire-resistant and biodegradable
oils, see table:

Fire-resistant fluids

BL HFA __HFC HFDR
82 D D -
162 o o -

® HFA oil in water emulsion
(H20O content > 80 %)

® HFC water polyglycol solution
(H20 content 35-55 %)

® HFD-R synthetic, water-free
phosphate ester

Biodegradable fluids

BF HTG HE HPG
PAG PRG

82, 162 + + o °

+ suitable for all
® contact our Technical Sales Department
— not suitable

® HTG vegetable oil based hydraulic
fluids

o HE
fluids

® HPG polyglycol-based synthetic
hydraulic fluids

® PAG sub-group of HPG:
polyalkylene glycol

® PEG sub-group of HPG:
polyethylene glycol

1.9 CHANGING INTERVALS

The filter elements or filters must be
replaced as frequently as the fluid
filters, but at least every 12 months.

ester-based synthetic hydraulic

Symbol
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

00
—
v
|
(2]
N
(7]
|=
| (=]
=
b
I
>
=
N

Filter type
BL

Filter material of element

P Paper
BN Betamicron® (for BL 82: only 20 um available)

Size of filter or element
BL: 82, 162

Type and size of connection

Type |[Connection Filter size

82 162
F Flange connection [ ®
S Weld connection ) )

Filtration rating in pm

P 10 absolute = 3um in air
BN 10 =1 ym absolute in air
20 = 2 ym absolute in air

Type of clogging indicator

W  without port, no clogging indicator

K pressure gauge, measurement range -1 to +0.6 bar

Type code
1 for BL 82
2 for BL 162

Modification number

X the latest version is always supplied

Supplementary details

FA12 with filler adapter G %2
FA34 with filler adapter G % only for BL 162
FA1 with filler adapter G 1

2.2 REPLACEMENT ELEMENT
Size

=3
S
oo
1=
=
(9}
=)
—
le
-

AI

0080 only BL 82
0160 only BL 162

Type

MA only BL BN 162...
MU only BLP 162...
MG only BL .. 82...

Filtration rating in ym
P :010
BN :010, 020 (for BL 82: only 20 um available)

Filter material

P, BN

2.3REPLACEMENT CLOGGING INDICATOR

VMFE 0.6 K. X

Type of indicator
VMF return line pressure indicator

Pressure setting

il

0.6 -1to +0.6 bar

Type of clogging indicator
K  (see Point2.1)

Modification number

X the latest version is always supplied




3. FILTER CALCULATION /
SIZING

3.1 SINGLE PASS FILTRATION
PERFORMANCE DATA FOR AIR
FILTER ELEMENTS
The following separation values were
established under real-life simulated
conditions.

This means that the selected velocity
of the flow against the filter mesh-pack
was 20 cm/s and the contamination
added was 40 mg/m? of

ISO MTD test dust.

Filtration Retention For particle Filter
rating value d... size material
10 ym d 80 0.25 ym

d 100 0.84 uym BN
20 pm d 80 0.36 ym

d 100 1.21 ym
10pm d80 1.49 ym p

d 100 9.56 uym

The d 80 value refers to the particle
size which is filtered out at a rate

of 80 % during the retention test.
The particle size determined by this
method is called the nominal filtration
rating of the air filter. The d 100
value therefore refers to the particle
size which is filtered out at a rate of
100 % during the single pass test.
The particle size determined by this
method is called the absolute filtration
rating of the air filter.

Table of average dust concentrations
in real life:

Urban regions with
a low level of industry

3-7 mg/m? air

General mechanical
engineering

9-23 mg/m? air

Construction industry
(wheeled vehicles)

8-35 mg/m? air

Construction industry
(tracked vehicles)

35-100 mg/m? air

Heavy industry 50-70 mg/m? air

3.2 DIFFERENTIAL PRESSURE
ACROSS BREATHER FILTER
The differential pressure (with clean
element) for the various filter sizes is
shown in the graphs under Point 3.4.

3.3 SIZING GUIDELINES
The rate at which contamination enters
a hydraulic system can be considerably
reduced by using efficient tank breather
filtration.

CAUTION:

Incorrectly sized tank breather filters
can place additional strain on the
system and reduce the service life of
hydraulic filter elements.

For optimum sizing the following
should therefore be observed:

® Filtration rating of breather filter =
filtration rating of hydraulic filter

® Only use breather filters with an
absolute retention rate (d100 = x ym;
x = given filtration rating)

® Max. permitted initial pressure drop:
0.01 bar (with a clean filter element
and at calculated air flow)

® Determining the calculated air flow:
Q,=BxQ,
Q, = calculated air flow in ly/min
f5 = factor for operating conditions
Qp = max. flow rate of the
hydraulic pump in I/min

Ambient conditions Factor f5

Low dust concentration;
filter fitted with clogging indicator;
continuous monitoring of the filter

1-2

Average dust concentration;
filter without clogging indicator;
intermittent monitoring of the filter

3-6

High dust concentration;

filter without clogging indicator;
infrequent or no monitoring of the
filter

7-10

3.4 AIR FLOW RATE
BL 82
' /
= v
8 0.02 //
Q.
g /
0.01 ///
A
000 ]
Q [I/min]
BL 162
' /
— 003 //
g vl
Q_ 0.02 /
< /
0.01 /
Q [I/min]
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4. DIMENSIONS

Tank requirements
1. In the filter contact area, the tank flange should have a
maximum flatness of 0.2 mm and RA 3.2 ym maximum
roughness.
2. In addition, the contact area should be free of damage
and scratches.
3. The fixing holes of the tank flange must be blind, or stud
bolts with threadlocker must be used to fix the filter.

BL82F..., BL162 F...

As an alternative, the tank flange can be continuously }-
welded from the inside.
4. Both the tank sheet metal and/or the filter mounting d1
flange must be sufficiently robust so that neither deform
when the seal is compressed during tightening.
BL82S...,BL 162 S... /I
<
£
d1 I
(9}
<
\ !
— i
£
WLy
pATAN
| ] L
o - ™
L [
1 1 |
— | |
< | |
[ |
—-=L | 1 1 |
It =
1 !
— d7 e
| I
I d3
I i
| I
i 1
| |
d7 2
| d3 |
dS
[ S
* = Flange connection DIN 24557
BL 82 S... BL 162 S... BL82F... BL 162 F...
d1 94 127 d1 94 127
d3 27 43 d3 83 80
d5 25 41 d4 * *
d7 16 25 d5 60 60
h1 187 238 dé * *
h2 146 176 d7 16 25
h4 90 90 h1 194 246
h6 7 7 h2 146 176
Weight 0.73 kg 1.90 kg h4 90 90
h6 7 7
Weight 1.00 kg 2.10 kg
NOTE

The information in this brochure relates to the operating conditions and applications
described.
For applications or operating conditions not described, please contact the relevant
technical department.
Subject to technical modifications.

5. FILLER ADAPTER

| h . m
g{ _\Q;Q/A
1 LAl
N ';Iﬂ 5
% D1 N I t 8
il I I
G1/2

;g
P73

S~
122
flange
interface
to DIN 24557

These filler adapters are available in
the following threaded connections:

® Adapter FA12
Connection: G %2
(Part No.: 00318597)

® Adapter FA34
Connection: G %
(Part No.: 01282563)

® Adapter FA1
Connection: G 1
(Part No.: 01274065)

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




Tank Breather Filter
and Dehumidifier BLT
up to 270 I/min

BLT 160 S BLT 160 F BLT 160 G
1. TECHNICAL 1.7 FILTER SPECIFICATIONS
SPECIFICATIONS Temperature range -30 °C to +100 °C
1.1 FILTER HOUSING Material of connection tube Steel
Construction Material of spin-on can Sheet steel
The filters consist of a spin-on filter
can which screws onto a connection
tube installed on the oil tank. The 1.8 COMPATIBILITY WITH Symbol
connection can either be a flange, HYDRAULIC FLUIDS ISO 2943
weld or threaded version. The tank breather filter/dryer BLT
1.2 FILTER CARTRIDGES is suitable for use with all standard
: mineral and lubrication oils. - I
The replacement cartridges comply [ m |
with all relevant ISO test criteria. 1.9 CHANGING INTERVALS !
1.3 SEALS The filter elements or filters must be ‘ o e
) replaced as frequently as the fluid 1
Cardboard for flange model. filters, but at least every 6 months. ,
1.4 SPECIAL MODELS AND .
ACCESSORIES l dehumidifier
On request .
1.5 SPARE PARTS |____
See Original Spare Parts List
1.6 CERTIFICATES AND APPROVALS
On request
2. MODEL CODE BLT M 160 F 3 W 1.X
2.1 COMPLETE FILTER
Filter type
BLT

Filter material
M molecular sieve

Size of filter

160

Type and size of connection

Type |Connection Size of filter
160

F Flange connection °

S Weld connection ®

G Threaded connection ®

Filtration rating in pm
3 3 um absolute

Type of clogging indicator
W without port, no clogging indicator

Type code
1

Modification number
X the latest version is always supplied

2.2 REPLACEMENT CARTRIDGE: 0160 MU 003 M

E 7.403.2/04.15
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3. FILTER CALCULATION /
SIZING

Differential pressure across breather
filter

The differential pressure in the clean
condition is shown in the graph below.

BLT 160

0,045
0.04 /
0.035
= /
@© 003
o) /
'a' 0,025 v
<l o002 //
0015
rd
0.01 //
0.005
L~
0
[ 100 200 300 400 500 600
Q [I/min]

3.1 SIZING GUIDELINES
The rate at which contamination and
humidity enters a hydraulic system
can be considerably reduced by using
efficient tank breather filtration.

CAUTION:

Incorrectly sized tank breather filters can
place additional strain on the system and
reduce the service life of hydraulic filter
elements.

For optimum sizing the following should
therefore be observed:

® Filtration rating of breather filter =
filtration rating of hydraulic filter

® Only use breather filters with an absolute
retention rate (d100 = x pm;
x = given filtration rating)

® Max. permitted initial pressure drop:
0.01 bar (with a clean filter element and
at calculated air flow)

® Determining the calculated air flow:
QA =f5x Qp
Q, = calculated air flow in [y/min
f5 =factor for operating conditions
Q, =max. flow rate of the
hydraulic pump in I/min

Ambient conditions Factor f5

Low dust concentration;
filter fitted with clogging indicator;
continuous monitoring of the filter

1-2

Average dust concentration;
filter without clogging indicator;
intermittent monitoring of the filter

3-6

High dust concentration;

filter without clogging indicator;
infrequent or no monitoring of the
filter

7-10

3.2 WATER RETENTION CAPACITY

Temperature Rel. humidity gH,O

0°C 30 % 190
15 °C 60 % 210
25°C 90 % 230
NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications and operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

4. DIMENSIONS

Tank requirements
In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and RA 3.2 ym maximum roughness.
In addition, the contact area should be free of damage and scratches.

o
2
3.

4.

The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the filter.
As an alternative, the tank flange can be continuously welded from the inside.
Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither deform when the seal is

compressed during tightening.

Flange version

screws are not
supplied
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HYDAC Filtertechnik GmbH
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Internet: www.hydac.com
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1. TECHNICAL

SPECIFICATIONS
1.1 UNIT CONSTRUCTION

The TankConditioner® TC is a multi-functional
unit consisting of a fluid level and temperature
monitoring system, an optional temperature
display and a breather filter BF7 or BF 72.

1.2 FLUID LEVEL MONITORING
Values are measured using the float principle.
For simple monitoring functions (e.g. pump
protection or tank level monitoring) the fluid
level monitoring device has two bistable
switch contacts which can be turned through
180° for either N/O or N/C function.

A resolution of 10 mm makes it easy to set
the switch points to suit the requirements of
the system. The switch points can also be
displayed via 3 LEDs (green, yellow, red), if
specially requested by the customer.
Depending on the type of unit, the actual

oil level can also be output as an analogue
control signal for system control.

Oil level monitoring is maintenance-free for
fluids which do not form a residue on the
sensor tube during operation.

.3 FLUID TEMPERATURE
MONITORING

The thermal contact required for this is fitted
to the end of the contact strip and therefore
monitors the oil temperature in the lower part
of the tank.

The normally closed contact responds at

70 °C and acts as an emergency cut-out.

If switching functions are to be carried out

in conjunction with temperature monitoring
(to control an oil cooler, for example) then,
depending on the model, up to 2 PNP switch
outputs can either be programmed hysteresis-
free from 0 - 100 °C, or can be output as an
analogue control signal.

1.4 TANK BREATHER FILTER

To meet the most likely customer
requirements, the TankConditioner® TC is
fitted with the BF 7 or BF 72 breather filter as
standard.

The breather filter is designed in such a

way that it is impossible to fill or top up

the tank with hydraulic fluid via the filter
housing (exception: version FABF). The
TankConditioner® TC can be supplied without
a port for a clogging indicator or with a
visual-analogue clogging indicator. To make
the breather filter even more maintenance-
friendly, we recommend fitting a UBM type
clogging indicator, which is easily visible and
includes a memory function.The yellow reset
button is used to reset the indicator after
changing the element.

TankConditioner® TC
with Breather Filter, Float Switch and
Temperature Monitoring System

TC
TC visual/
electrical electrical

it

1.5 GENERAL TECHNICAL SPECIFICATIONS

Flange connection

DIN 24557/ Part 2: mounting hole @61

Installation position

vertical £30°

Operating voltage

12V ... 30V DC

Electrical connection

Male: Series M12x1/ 4-pole IP67
For type S44 screened cables
must be provided by the customer!

Filter element

3 um

Air flow rate

BF 7. max. 900 |, /min
BF 72: max. 1200 |, /min

Sensor tube / float /
protective sleeve (option)

synthetic material / brass
(optional stainless steel)

Nominal pressure max. 1 bar
Temperature of fluid max. 100 °C
Flange connection to DIN 24557 / Part 2 For pin assignment see Point 3. Dimensions
M5 (10 deep) 2
1
Q2
)
3
se_a—l;”Q)QO 4

For further information, please see Point 3.
1.6 TANK FILLING OPTION 1.10 FLOAT

For simple applications the tank can

be filled via the breather filter (see
Supplementary Details code FABF).

To protect the hydraulics a filler-strainer is
built into the tank flange as a coarse filter.
For high performance hydraulic systems
we recommend the filling connection
which allows the filling of filtered oil to be
monitored (Supplementary Details FA34).
The required quick release coupling is not
supplied.

1.7 FILTER ELEMENTS
Contamination retention capacities

ing

Paper
BF 3 um
7 26.1
72 52.2
1.8 SEALS

NBR (= Perbunan)
NBR and cork for version FA34

1.9 WAVE MOTION PROTECTION

Wave motion on the surface of the oil can
affect the float and can therefore cause
measurement errors, particularly in large
tanks. A protective sleeve is therefore
available in brass (type code 1.x) or
stainless steel (type code 2.x) as an
accessory for these applications.

To ensure compatibility with many standard
hydraulic fluids, the TankConditioner®
TC sensor tube and float are made from
synthetic material and brass, with stainless
steel as an option.

1.11 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

Brass version:

® Hydraulic oils H to HLPD DIN 51524

® [ubrication oils DIN 51517, API, ACEA,
DIN 51515, ISO 6743
Stainless steel version:

® Hydraulic oils H to HLPD DIN 51524

® ubrication oils DIN 51517, API, ACEA,
DIN 51515, ISO 6743

® Biodegradable operating fluids VDMA 24568
HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC and
HFD

N E 7.410.3/04.15
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2. MODEL CODE (also order example) ICP7F 3 UBM + D 1.X [-S12-V250 -SSR
2.1 COMPLETE UNIT T
Instrument type
TankConditioner® TC
Filter material
P Paper
Size of breather filter
7,72
Connection
F flange (to DIN 24557 / Part 2)
Filtration rating in pm
3
Type of clogging indicator
W  without port, no clogging indicator
UBM with visual vacuum indicator
Type of temperature monitoring
C electrical
D  visuallelectrical
Type code
1 material of float: polyurethane; material of sensor tube: brass
2 material of float and sensor tube: stainless steel
Modification number
X the latest version is always supplied
Supplementary details
Required: Switch assignment:
Switch Fluid level Temperature
S 1 2
S 4 4
1 = fluid level contact; normal setting: L1 = rising N/O, L2 = rising N/C
2 = N/C, 4 = measuring range 4-20mA
V250 Length of the sensor tube = 250 mm
V370 Length of the sensor tube = 370 mm
V520 Length of the sensor tube = 520 mm
Optional: SSR wave protection sleeve
(material, brass or stainless steel, is indicated by type code 1 or 2,
i.e. 1 =brass /2 = stainless steel)
FA34 filling adapter with G % connection (including wave protection sleeve)
FABF filling via breather filter (including wave protection sleeve)
LED optional LED display for fluid level
(green = operating; yellow = warning; red = critical) [ red |
(for this option, please contact HYDAC) TankConditioner® TC |
1
0O O Ol
A V  mooe
www.hydac.com
A L)
2.2 REPLACEMENT FILTER ELEMENT
0007 L 003 P
Size
0007, 0072
Type
L
Filtration rating in pm
003
Filter material
P Paper

2.3 PREFERRED MODELS

Out of all the different models of TankConditioner® TC, with all the options available to the customer, the following are
designated "standard models":

-TCP7F 3UBM+C 1.0 /-S12-Vxxx
-TCP7F 3UBM+D 1.0 /-S12-Vxxx
-TCP7F 3 UBM+C 1.0 /-S12-Vxxx-FABF
-TCP7F 3UBM+D 1.0 /-S12-Vxxx-FABF
-TCP7F 3UBM+D 1.0 /-S12-Vxxx-FA34
-TC P 7F 3 UBM+C 1.0 /-S44-Vxxx-FA34




3. DIMENSIONS and TECHNICAL SPECIFICATIONS

Tank requirements

1. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and RA 3.2 pm maximum roughness.
2. In addition, the contact area should be free of damage and scratches.

3. The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the filter.
As an alternative, the tank flange can be continuously welded from the inside.

4. Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither deform when the seal is compressed during

tightening.

3.1 TANKCONDITIONER® TC WITH SUPPLEMENTARY CODE "S12"
Version TC...C 1.x /-S12-Vxxx...(brass/synthetic material)

visual/analogue
vacuum indicator
gauge range 0.035 bar

scale in cm

L

=40 mm

~
® 1
- 5
o :
o !
M~ 2120 i |
[Ty 1
5 0 LW ]
o |
! 1
© ! i
© ! i
ol |
! i - >
o 7ZH ! 7 5
N 7B , 1% Iy
=) ! 3
Ll v I -~ <)
2| 3 a &
% I % coarse filter
N 2 built into =
= ! tank flange
o !
) i
£ i
= i
I i y
| -~ 5 !
- 1 H
i v
250 I
1
. optional
i protection
: sleeve with
o ! L
© i centering disc
c i
= 0
£ P ! N
- | u
244

TECHNICAL SPECIFICATIONS

Level switch points

bistable N/O / N/C
Max. 2 can be set

Resolution 10 mm
Hysteresis 4 mm
Thermal contact T70°C/N/C
Switching capacity 10W / VA max
30V / DC max.
Switching current 1 A max.

Ale B |Male col

Connection A

nnections
Connection B

Level contact(s):
1=12V-30V DC 1
2 =level L1 (+UB)
3 = not connected |3
4 =level L2 (+UB)

Temp. contact(s):
=12V-30V DC

= not connected

2+ 4 =T70/opens (+UB)

Customer equipment
M12x1, 4-pe

Connection A

Connection B
ole M12x1, 4-pole

Customer equipment

Level

Temperature

* PLC, controller, etc.

* PLC, controller, etc.

thermal contact

\ contact strip with

wireless (bistable).
fluid level contacts
Function: N/O or N/C

minimum distance
between two contacts

to alter the contact
function NO/NC,

9 turn the contacts
through 180°

TC..W+C../-S12...

TC...UBM+C../-S12...

Factory normal setting for type S12: "pump protection monitoring"

Switch [Sensor tube length L | Contact function Possible

points (250 |370 |[520 |of fluid level contacts application

L2 150 |270 [420 [NC -rising N/C Warning at "min. tank level"
L1 190 |310 [460 [NO -rising N/O Cut-out at "min. tank level"

N E 7.410.3/04.15
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Version TC...D 1.x /-S12-Vxxx... (brass/synthetic material)

BF 7 = 81

L visual/analogue
o ! Ty vacuum indicator
(Vo) o7
o gauge range 0.035 bar
Freansl | Fnees
'\ 1
& !
I :
= :
w | o120 /
® i
2x male T . T type D \
connection i | TR (L T
© 8888 indica
© | M12x1 ! OO0 O )
on back s 5 =0 =
1 T 1 = /
1 1 ] e}
& - : [
N 1 ] =
| t 3
gl ™ {
% A coarse filter
N 4) buitinto S
- : tank flange
& i
c i
= i
- ‘I_—II I .'"‘—’
0 {
i v 4
250 ! S
1
i
A optional
H protection
o i sleeve with
© i centering
S ! disc
£ o !
£ - ; 0
244

TECHNICAL SPECIFICATIONS

Level switch points

bistable N/O / N/C
Max. 2 can be set

Resolution

10 mm

Hysteresis

4 mm

Thermal element

Pt100

Temp. switch points

Max. 2 can be set

Hysteresis

1-99 K can be set

Switching capacity 10W / VA max
30V / DC max.

Switching current 1 A max.

Display for LED 3-digit

temperature monitoring

(4-digit w/o unit of meas.)

Indication range

-20 °C to +120 °C (-4 ° to +248 °F)

Male connections
Connection A

B

A

Connection B

Level contacts:
1=12V-30V DC
2 =level L1 (+UB)
3 = not connected
4 = level L2 (+UB)

Temperature contacts:
1=12V-30V DC

2 =temp. 2 (+UB)

3 =GND (0V)

4 = temp. 1 (+UB)

// //
T[—— T1[—=
T2| —— To| ——
hNE NES

TC..W+D../[-S12...

contact strip with
scale in cm

wireless (bistable).
fluid level contacts
Function: N/O or N/C
minimum distance

between two contacts
=40 mm

to alter the contact
function NO/NC,
turn the contacts
through 180°

thermal element

TC...UBM+D../-S12...

Customer equipment

Connection A
M12x1, 4-pole

Connection B
M12x1, 4-pole

Customer equipment

24v

* PLC, controller, etc.

Level

Temperature

24V

2 2|

b/f—-lh
L+ Tt V4 4l *

* PLC, controller, etc.

Factory normal setting for type S12: "pump protection monitoring”

Switch | Sensor tube length L | Contact function Possible

points [250 [370 |520 |of fluid level contacts application

L2 150 |270 [420 NC - rising N/C Warning at "min. tank level"
L1 190 |310 [460 NO - rising N/O Cut-out at "min. tank level"




Version TC...C 2.x /-812-Vxxx... (stainless steel)

3

50

~

visual/analogue
vacuum indicator
gauge range 0.035 bar

M~
™
— !
0y !
] 1
N
M~ I~ ! [HRNER
e | 2120; / Yo
@m L : ]
I\ 1 | 1 1 i
: : : \contact strip with
8 > | i i scale in cm
© Q1 | 1]
i i - = P wireless (bistable).
: ! : = fluid level contacts
= ; ; i IS Function: N/O or N/C
5 - (2]
0| o i — i minimum distance
gl 0 NG = between two contacts
£ : coarse filter =40 mm
& £y built into o
= i tank flange
]
S i
c 1
£ : to alter the contact
o & i function NO/NC,
= 0 { turn the contacts
260.3 ! g 7 through 180°
T -
I
i optional E E
protection
sleeve with I\
= centering thermal contact
< disc
=

TECHNICAL SPECIFICATIONS

Level switch points bistable N/O / N/C
Max. 2 can be set

Resolution 10 mm
Hysteresis 4 mm
Thermal contact T70 °C/N/C
Switching capacity 10W / VA max
30V / DC max.
Switching current 1 A max.

B |Male connections

Alo
H Connection A Connection B

Level contact(s): | Temp. contact(s):
1=12V-30V DC 1 =12V-30V DC
2=level L1 (+UB) |5 + 4 = T70/ opens (+UB)

3 = not connected —
4 = level L2 (+UB) 3 =not connected

Connection B
M12x1, 4-pole

Connection A
M12x1, 4-pole

Customer equipment Customer equipment

Level

Temperature

TC..W+C../-812... TC...UBM+C../-S12...

Factory normal setting for type S12: "pump protection monitoring”

Switch |Sensor tube length L | Contact function Possible

points [250 [370 |520 |of fluid level contacts application

L2 150 |270 [420 NC - rising N/C Warning at "min. tank level"
" PLC, controller, etc. " PLC, controller, etc. L1 190 [310 [460 |NO -rising N/O Cut-out at "min. tank level"

N E 7.410.3/04.15
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Version TC...D 1.x /-812-Vxxx... (stainless steel)

visual/analogue
o g vacuum indicator
o i gauge range 0.035 bar
o a—
‘fl’ n
N OL000
~ | o120 i)
L L e
P & L i
[ ) |
2x male i U i type D o
© connection K ’é‘*’é"”’a"”a’” /indicator conta(;t strip with
o M12x1 — 1S O Olyl | scale in cm
on back v | || — ) |~ wireless (bistable).
. . 3 fluid level contacts
& i i £ Function: N/O or N/C
o | v 3, o .
0l | - 3 minimum distance
£ @ : . = between two contacts
ﬁ I coarse filter =40 mm
N ) builtinto S
— ! tank flange
(=] 1
(&) 1
£ i
e i
It i to alter the contact
-~ A ! function NO/NC,
v A turn the contacts
260.3 / through 180°
|
AN optional
: protection
sleeve with
3 centering thermal element
£ disc
£

TECHNICAL SPECIFICATIONS
Level switch points bistable N/O / N/C
Max. 2 can be set
Resolution 10 mm
Hysteresis 4 mm

Thermal element Pt100
Temp. switch points Max. 2 can be set // //
Hysteresis 1 — 99 K can be set T —t— T1| —%—
Switching capacity 10W / VA max 2| — T2| —«
30V / DC max.
Switching current 1 A max. \ |\ :|:|:
Display for LED 3-digit
temperature monitoring  (4-digit w/o unit of meas.)
Indication range -20 °C to +120 °C (-4 ° to +248 °F)
Ale B |Male connections
1 ] |Connection A Connection B TC..W+D..[-812... TC...UBM+D../-S12...
Level contacts: Temperature contacts:
1=12V-30V DC 1=12V-30V DC
2 = level L1 (+UB) 2 =temp. 2 (+UB)
3 = not connected 3 =GND (0V)
4 =level L2 (+UB) 4 = temp. 1 (+UB)
Customer equipment Connection A Connection B Customer equipment
M12x1, 4-pole M12x1, 4-pole
Level Temperature
+ 1 ( apioToToTooog 1 > 1 +
)
=[- I N I -
2y : —H—'EL : v Factory normal setting for type S12: "pump protection monitoring"
I2 |+ T2 :2 2| Switch |[Sensor tube length L | Contact function Possible
ls S ‘o points [250 [370 |520 |of fluid level contacts application
—t Lt L2 150 270 [420 |NC -rising N/C Warning at "min. tank level"
* PLC, controller, etc. * PLC, controller, etc. L1 190 [310 |460 [NO -rising N/O Cut-out at "min. tank level"




3.2 TANKCONDITIONER® TC WITH SUPPLEMENTARY CODE "S44"

Version TC...C 1.x /-S44-Vxxx... (brass/synthetic material)

visual/analogue

o vacuum indicator
o gauge range 0.035 bar
(.
©® !
- T i
© i
I !
M~ | 8120 /
ok = ]
= i L
male connection ' : : I : :
M12x1 C : I
£ | on back : i i
! i !
[ 1 H o~
1 1 1
S ! ! !
& ! !
o i '
O ! -
~ | o ]
3 N !
© 20mA ,i. coarse filter
- 5! built into
o g
= ‘Lf_) : tank flange
> & :
B £ i
= :
5| I |
i i
1
! 250
i
4mA 4 optional
~;‘) protection
+ sleeve with
= ! centering
= ; disc
—— m -
& - : 0
-t i u
s44
TECHNICAL SPECIFICATIONS
Fluid level monitoring
Output signal 4 — 20 mA
Meas. range for V250 165 mm
Meas. range for V370 285 mm
Meas. range for V520 435 mm
Resolution 4 mm
Hysteresis 0 — 10 %
Temperature monitoring
Output signal 4 — 20 mA
Measuring range 0— 100 °C
Hysteresis 0—-1K
Ohmic resistance RB=U-8V
20 mA

Data transfer Screened cable must be provided!

Male connections

Connection

Fluid level/Temperature signals:
1=12V-30V DC

2 = temperature 4 — 20 mA

3 = not connected

4 =level 4 — 20 mA

Connection A
M12x1, 4-pole

Customer equipment

Level and Temperature

24V

* PLC, controller, etc.

TC..W+C../-S44...

TC..UBM+C../-S44...

N E 7.410.3/04.15
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Version TC...D 1.x /-S44-VxxXx...

(brass/synthetic material)

visual/analogue
vacuum indicator

(=]
e gauge range 0.035 bar
M~
™
~
@
I~
N~ N~
LL LL
o m .
male : Q[ 7z Conditioner 7o | type D
© lc\:/<|)1n2ne10tlon g 8888 i indicator
® on b)e(lck : - Q Q wQ-s :
|| vAD i =
; e i
o 2 : 7
N i | 17
o )
Lo A el
s P :
o q
N S [ coarse filter
> 20mA &y built into
E o i tank flange
>l & i
§ £ !
= i
- - !
| 1
I
' 250
i
4mA ,!r) optional
i protection
: sleeve with
e : centering
- i disc
. — Lo |
E ™ Pl E
244 |
TECHNICAL SPECIFICATIONS
Fluid level monitoring
Output signal 4 —20 mA
Meas. range for V250 165 mm
Meas. range for V370 285 mm
Meas. range for V520 435 mm
Resolution 4 mm
Hysteresis 0—10 %
Temperature monitoring
Output signal 4 —20 mA
Measuring range 0—100 °C
Hysteresis 0—1K
Ohmic resistance RB=U-8V
20 mA
Data transfer Screened cable must be provided!
Display for LED 3-digit TC..W+D../-S44...

temperature monitoring

(4-digit w/o unit of meas.)

Indication range -20 °C to +120 °C (-4 ° to +248 °F)

Male connections
Connection

Fluid level/Temperature signals:
1=12V-30V DC

2 = temperature 4 — 20 mA

3 =GND (0V)

4 =level 4 —20 mA

Connection A

Customer equipment
M12x1, 4-pole

Level and Temperature

24v

* PLC, controller, etc.

TC...UBM+D../-S44...




Version TC...C 2.x /-S44-Vxxx-... (stainless steel)

50

visual/analogue
vacuum indicator
gauge range 0.035 bar

5 ——
T T M
@ :
[N '
el | 120! /
L L i
mm \ : ; i /
i |\ 1 | 1 ] ll
male connection ; f 1
M12x1 : : i
© | on back : : :
© T i 1
i i 1
i i i| <
o ! ! !
13 ! : :
o i -
s Tl ® !
3 N ! filt
© i coarse filter
- 20mA 4 built into
50 o : tank flange
> o i
s| = i
Q] £ i
2| £ i
| - !
— J
1
i 260.3
T
i
4mA A optional
; protection
- : sleeve with
5 i centering
c : disc
£ J

TECHNICAL SPECIFICATIONS

Fluid level monitoring

Output signal 4 — 20 mA

Meas. range for V250

143 mm

Meas. range for V370

263 mm

Meas. range for V520

413 mm

Resolution

7.5 mm

Hysteresis

0-10 %

Temperature monitoring

Output signal

4 -20 mA

Measuring range

0-100°C

Hysteresis

0-1K

Ohmic resistance

RB=U-8V
20 mA

Data transfer

Screened cable must be provided!

Male connections
Connection

Fluid level/Temperature signals:

1=12V-30V DC

2 = temperature 4 — 20 mA

3 = not connected
4 =level 4 — 20 mA

Customer equipment

Connection A
M12x1, 4-pole

23%

* PLC, controller, etc.

Level and Temperature

TC..W+C..[-S44...

TC..UBM+C../-S44...

N E 7.410.3/04.15
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Version TC...D 2.x /-S44-Vxxx... (stainless steel)

visual/analogue

o vacuum indicator
w0 gauge range 0.035 bar
M~
™
-
°|‘|’ I :
N
~ I~ 2120 ! /
L L . i .
m m : : :
Lt I 1)
male S — type D
o | connection |'I"| (8888 g indicator
8| miza — 1o o
on back V| | Ao i
i i| ¥
o 7h J J
& A . :
] T
=~ 8 e} : -
Q n| o !
2 ﬁ : coarse filter
1
S i 4) built into
1
@ 8 : tank flange
8| < |
2| € E
al < i
= !
1
i 860.3
T
i
4mA A optional
: protection
e sleeve with
e} centering
= disc
=
251
TECHNICAL SPECIFICATIONS
Fluid level monitoring
Output signal 4 —20 mA
Meas. range for V250 143 mm
Meas. range for V370 263 mm
Meas. range for V520 413 mm
Resolution 7.5 mm 4-20mA
Hysteresis 0—10 % N
Temperature monitoring T
Output signal 4 —20 mA

Measuring range 0— 100 °C | \ :H:

Hysteresis 0—1K

Ohmic resistance RB=U-8V
20 mA
Data transfer Screened cable must be provided!
Display for LED 3-digit TC..W+D../[-S44... TC..UBM+D../-S44...

temperature monitoring (4-digit w/o unit of meas.)
Indication range -20 °C to +120 °C (-4 ° to +248 °F)

Male connections

Connection
Fluid level/Temperature signals:
1=12V-30vV DC
2 = temperature 4 — 20 mA
3 =GND (0V)
4 =level 4 — 20 mA
Customer equipment | Connection A
M12x1, 4-pole

Level and Temperature

24V [ —_— ]

* PLC, controller, etc.




3.2 TANKCONDITIONER® TC WITH ADDITIONAL SUPPLEMENTARY CODE "FA34"
Version TC...D 1.x /-S12-Vxxx-FA34 (FA34 with filling adapter)

visual/analogue

=T o= ;7 vacuum indicator
A=A

rv | —+= gauge range 0.035 bar

50
;
_-l

v 770
i
™ 1
™ N
L !
i fic \ |
mm \ 71 82 / .
|\ Tt
1t
2x male liv indicator
10 | connection | 4 N
© mizx1 i T5e
_— 1 Minimess
' test point
= == e mounting interface
- i H e to DIN 24557/ Pt 2
© i t )
2] 0l ! , : .
I 12 contact strip with
i ! scale in cm olela
! Qs I8In
< ; = wireless (bistable). 2| ==
A % fluid level contacts 10 - i L
| © Function: N/O or N/C n R 3y filling
o i Z = connection
2 i =3 minimum distance
= . & between two contacts
ol £ it Q -
S g != © o =40 mm
gl - A =
£ .
— 1l !
Ane il
= i
f o
i to alter the contact
!j ¥ Afunction NO/NC,
| 7 _/ turn the contacts
i sampling through 180°
1l tube
- :
©
£ Ie} =)
£ s D thermal element

TECHNICAL SPECIFICATIONS

Level switch points bistable N/O / N/C
Max. 2 can be set
Resolution 10 mm
Hysteresis 4 mm

Thermal element Pt100
Temp. switch points Max. 2 can be set
Hysteresis 1 — 99 K can be set
Switching capacity 10W / VA max
30V / DC max.
Switching current 1 A max.
Display for LED 3-digit

temperature monitoring  (4-digit w/o unit of meas.)
Indication range -20 °C to +120 °C (-4 ° to +248 °F)

Al® @|B |Maleconnections
E E] Connection A Connection B TC..W+D../-S12... TC..UBM+D../-S12...
Level contact(s): Temperature contacts:

1=12V-30V DC 1=12V-30V DC
2 =level L1 (+UB) 2 =temp. 2 (+UB)
3 = not connected 3 =GND (0V)

4 = level L2 (+UB) 4 =temp. 1 (+UB)

Customer equipment Connection A Connection B Customer equipment
M12x1, 4-pole M12x1, 4-pole
Level Temperature
————————————————— 1 1 +
~ o rT— ~
]
HE b\ |3 sl -3
kad - 2y Factory normal setting for type S12: "pump protection monitoring"
./L.:& 2| Switch |Sensor tube length L | Contact function Possible
P ol points |250 [370 [520 |of fluid level contacts |application
———————————————— L2 150 |270 [420 |NC -rising N/C Warning at "min. tank level"
" PLC, controller, etc. " PLC, controller, etc. L1 190 (310 [460 |NO -rising N/O Cut-out at "min. tank level"

N E 7.410.3/04.15
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Version TC...C 1.x /-S44-Vxxx-FA34 (FA34 with filling adapter)

\ visual/analogue
—=icozs Vvacuum indicator
gauge range 0.035 bar

50

137

BF7=81
BF72

56

T
male g idg
connection (]| i h
M12x1 i nd
i 1t
1
mounting interface

t
jolow [ to DIN 24557/ Pt 2
I T

ot

o

Minimess
3 test point
i M16

50

T -

20mA

L2

290
@73
260

> filling
7 .
Sl o connection

180

L (v250, V370, V520)

min.215

L1

measuring range

sampling

i ~.__ tube

4mA

i

50

&
o«

min.35

TECHNICAL SPECIFICATIOh]S
Fluid level monitoring
Output signal
Meas. range for V250
Meas. range for V370
Meas. range for V520
Resolution
Hysteresis
Temperature monitoring
Output signal
Measuring range
Hysteresis
Ohmic resistance

4 —20 mA
165 mm
285 mm
435 mm

4 mm
0-10%

4 -20 mA
0-100°C
0-1K
RB=U-8V
20 mA
Screened cable must be provided!

Data transfer

TC..W+C../[-S44...

Male connections

Connection

Fluid level/Temperature signals:
1=12V-30V DC

2 = temperature 4 — 20 mA

3 = not connected

4 =level 4 — 20 mA

Connection A
M12x1, 4-pole

Customer equipment

Level and Temperature

24V

* PLC, controller, etc.

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

TC...UBM+C../-544...

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
head (with 2-hole flange), filter bowl
and a screw-on cover plate.
Standard equipment:

® with bypass valve

® connection for a clogging indicator
(Important: for RFM 75 to 195, please
state mounting position for indicator!)

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@S0 2941, ISO 2942, I1ISO 2943
ISO 3724, 1SO 3968, ISO 11170
ISO 16889

Contamination retention capacities

ing

Betamicron® (BN4HC)

RFM 3 um 5 pum 10 um 20 um
75 10.3 11.4 13.7 15.5
90 12.2 13.5 16.2 18.3
150 20.4 22.6 27.2 30.8
165 18.7 20.7 24.9 28.1
185 25.6 28.4 34.1 38.6
195 34.4 38.2 45.9 51.9
210 50.7 56.2 67.6 76.5
270 78.4 86.9 104.5 118.2
330 38.4 42.6 51.2 57.9
500 58.9 65.3 78.6 88.9
660 87.1 96.5 116.1 131.3
850 112.1 124.2 149.5 169.1
950 130.0 1441 173.3 196.1
1300 181.0 200.7 2414 273.1
2600 369.4 409.4 492.5 557.2

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
ECOmicron® (ECON2): 10 bar
Stainl. steel wire mesh (W/HC):20 bar
Paper (P/HC): 10 bar
Betamicron® / Aquamicron®

(BN4AM): 10 bar
Aquamicron® (AM): 10 bar
Mobilemicron (MM): 10 bar

Return Line Filter RFM
with 2-Hole Mounting

Tank-top

RFM RFM RFM RF RFM RFM
75 90 150 165 185 195

ITT]

versions: up to 200 I/min, up to 10 bar

In-tank versions: up to 2,600 |/min, up to 10 bar

RFM RFM RFM
S KIT SET

Hﬂﬂj

1.3 FILTER SPECIFICATIONS

RFM
SET

Nominal pressure

10 bar

Temperature range

-30 °C to +100 °C (short-term: -40 °C)

Material of filter head

Aluminium: all RFM

Material of filter bowl

Polyamide: all RFM except 210, 270

Material of cover plate

Polyamide: all RFM

Type of clogging indicator

VMF  Connection thread G 1/8
(return line indication)

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3 bar (others on request)

1.4 SEALS
NBR (=Perbunan)
1.5 MOUNTING
Tank-top or in-tank filter
1.6 SPECIAL MODELS AND
ACCESSORIES

® Extension tube (except RFM 90, 150)
on request

® Tank breather filter built into head on
RFM 75 to 195

® Dipstick for RFM 75, 165, 185, 195
(RFM 90 and 150 on request)

® 4-hole flange (see brochure "Return
Line Filter RFM with 4-hole mounting")

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, AP,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION

® Filter housings must be earthed

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector

® If an extension tube is to be fitted to the
two-piece filter housing, the tube must
be made of synthetic material or thin-
wall aluminium

® Extensions must be protected by fitting
a bulkhead plate or other means of
protection so that no forces can be
transmitted to the filter housing or the
extension

® The filter can normally only be used for
tank-mounting

® The filter must be fitted absolutely
vertically, or after consultation with the
manufacturer, only within the tolerances
specified

® The filter must not be used as a suction
filter

® Components (e.g. coolers) must not be
installed after the filter

Symbol for hydraulic systems

N E 7.106.14/04.15
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2. MODEL CODE (also order example)
2.1. COMPLETE FILTER: TANK-TOP VERSION

Py]
2
=
Z

|:|:
3)
—
(=2]
(3]
w
(9]

|=

(=]
o
>
=
=
N
>

Filter type
RFM

Filter material of element
BN/HC Betamicron (BN4HC)

ECO/N ECOmicron (ECONZ2) - not for RFM SET-Version 2600
P/HC Paper

W/HC Stainless steel wire mesh

MM Mobilemicron

Size of filter or element
RFM: 75, 90, 150, 165, 185, 195

Operating pressure

B = 10 bar
V = 7 bar (for RFM with clogging indicator up to max. 7 bar operating pressure)
Type and size of connection
Type |Port Filter size KIT, SET,
75 | 90 | 150 165|185 195 S versions
B G % ° X | X ° ° ° see point 2.5
C G¥% o (o | o o (o | o
D G 1 ® | X | X ® [ [ X on request
Filtration rating in ym
BN/HC, ECO/N: 3, 5, 10, 20 W/HC: 25, 50, 100, 200
P/HC: 10, 20 MM: 10, 15

Type of clogging indicator
plastic blanking plug in indicator port
steel blanking plug in indicator port

o0 w><

visual for other clogging indicators
electrical , see brochure no. 7.050../..
visual and electrical

Type code

0 without port, no clogging indicator

1-3 see point 2.4 - note position of clogging indicator!
Modification number
X the latest version is always supplied
Supplementary details
A..-B.. setting pressure of indicator and cracking pressure of bypass in bar (e.g.: A5-B6)

L... light with appropriate voltage (24, 48, 110, 220 Volt) ] only for clogging indicators

LED 2 light emitting diodes up to 24 Volt type "D"

PSxx dipstick for RFM 75, 165, 185, 195 on request

PZxx dipstick for RFM 90, 150 on request

T with tank breather filter

V FPM seals

Vxxx with extension tube (where xxx is the final dimension of the extension — no extension for RFM 90, 150!)
W  suitable for HFA und HFC emulsions

2.2 REPLACEMENT ELEMENT 0165 R 010 BN4HC /-V
Size

0075, 0090, 0150, 0165, 0185, 0195, 0210, 0270, 0330, 0500, 0660, 0850, 0950, 1300, 2600

Type

R

Filtration rating in pm
BN4HC, ECON2: 003, 005, 010,020 W/HC: 025, 050, 100, 200
P/HC: 010 MM: 010, 015

Filter material
BN4HC, ECON2, W/HC, P/HC, MM

Supplementary details
V (for descriptions, see point 2.1)

2.3 REPLACEMENT CLOGGING INDICATOR

Type
VMF connection thread G 1/8

Pressure setting
2 standard 2 bar, others on request

Type of clogging indicator
see Point 2.1

Modification number
X the latest version is always supplied

Supplementary details
L..., LED, V (for descriptions, see point 2.1)
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2.4 TYPE CODE: MOUNTING POSITION OF THE CLOGGING INDICATOR

RFM 90, 150

20 1 3.0

RFM 75, 165, 185, 195

4.0 (on request)

[T

5.0 (on request)

8.0 (on request)

20 * 30

NOTE
Other type codes on request.

Type code Mounting position of the clogging indicator  Type of indicator
2.X Clogging indicator on left front, VMF...
45° to the inlet
3.X Clogging indicator on right front, VMF...
45° to the inlet
Type code Mounting position of the clogging indicator  Type of indicator
1.X Clogging indicator on left back, VMF...
90° to the inlet
2.X Clogging indicator on left front, VMF...
45° to the inlet
3.X Clogging indicator on right front, VMF...

45° to the inlet

N E 7.106.14/04.15
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2.5 MODEL CODE: IN-TANK MOUNTING FILTER

KIT VERSION

SET VERSION, screw-on
Sizes 330 and 500

=

SET VERSION, screw-on
Sizes 950 to 2600

S VERSION, weld-in version

f

RFM BN/HC 165 KIT 10 W 1.0 [-V

Size
75, 90, 150, 165, 185, 195, 210, 270, 330, 500, 661, 851

In-tank mounting version
KIT bowl only with element and seal

Supplementary details
B. bypass cracking pressure (e.g. B6 = 6 bar)

DFxxx spring (where xxx is the relevant length) - on request
G threaded connection in outlet (RFM 330 to 851)

V FPM seal

Vxxx extension tube (where xxx is the final dimension of the extension)

RFM BN/HC 330 SET 10 W 1.0 [-V
Size 1
330, 500

In-tank mounting version
SET  bowl only with element and seal, plus adapter ring

Supplementary details
B. bypass cracking pressure (e.g. B6 = 6 bar)

G threaded connection in outlet
Vv FPM seal
Vxxx extension tube (where xxx is the final dimension of the extension)

RFM ECO/N 950 SET 10 W 1.0 [-SO441

Filter material of element (only for this version)

ECO/N ECOmicron (ECON2)
BN/HC Betamicron (BN4HC)
Size
950, 1300, 2600

In-tank mounting version

SET element only with integral contamination retainer,
element location spigot and spring

Supplementary details
S0441 this code must be specified!
(also required for replacement element)

Vv FPM seal
RFM BN/HC 165 S 10 W 1.0 [-V
Size 1
75, 165, 185
In-tank mounting version
S bowl only with element, spring and seal,

plus weld-in housing
Supplementary details

B. bypass cracking pressure (e.g. B6 = 6 bar)
Y, FPM seal
Vxxx extension tube (where xxx is the final dimension of the extension)

Note:
- Other supplementary details on request (or point 2.1)
- For replacement elements for in-tank filters, see point 2.2




3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

3.2 GRADIENT COEFFICIENTS (SK)
FOR FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally

APa = AProusing + APeiement to the change in viscosity.
AP, g = S€€ graphs
(point 3.1)
- . . RFM | ECON2 W/HC
=Q - SK* , viscosity
Petement 1000 30 3pm |5pm |10 pm |20 ym |-
(*see point 3.2) 75 [220 [142 [81 |44 [0.362
For ease of calculation, our Filter 90 149 [101 |67 32 0312
Sizing Program is available on request | 150 |89 |6.0 |40 |19 |0.185
free of charge. 165 |11.2 |78 4.5 2.4 0.199
NEW: Sizing online at www.hydac.com | 185 |8.9 6.1 3.3 1.8 0.907
3.1 Ap-Q HOUSING CURVES BASED 195 |6.6 4.5 2.4 1.3 0.668
ON ISO 3968 210 |- - - 0.068
The housing curves apply to mineral 2710 |- - - - 0.044
oil with a density of 0.86 kg/dm*®and a 330 |4.2 2.7 1.7 1.2 0.195
kinematic ViSCOSity of 30_mm2/s. 500 3.0 1.9 13 0.8 0.128
In this case, the differential pressure 600 |- N N a ;
changes proportionally to the density.
660 1.9 1.2 0.8 0.5 0.067
RFM 90, 150 850 1.5 1.0 0.7 0.4 0.052
s 950 1.2 0.8 0.5 0.4 0.048
‘ / 1300 |0.8 0.6 0.4 0.3 0.034
04 / 2600 |0.4 0.3 0.2 0.1 0.017
E 03
2 /
o BN4HC: RFM 75
4 02 s 3pm
5um
04 . )y . A
0 = / /
’ ? Q [|/ . 1;0 " g 075 // // _~10um
min : —
% 05 ,/// ] "
um
RFM 75, 165, 185 I e
0.25 o.é’/
/ 0 20 40 60 80 100
0.2
= Q [I/min
8 0.15 / [ ]
= BN4HC: RFM 90
< o1 / 3um 5pm
1.5
0.05 / 1.25
— pd
0 E 1 10 pm
4 50 100 150 200 a 075 A
Q [I/min] g ~
0.5 / / 20 ym
RFM 195 025 —
025 04
Q 25 50 75 100 125 150
. /‘ Q [I/min]
®
8, o /' BN4HC: RFM 150
2— 01 15 3 um
7 /
0,05 / 125 // 5pm
_— T 7 /’/
0 ] £ / __A10um
0 50 100 150 200 250 o 0.75 7 /,
Q [V/min] < 0 i
20 um
0.25 %,//: l// !
=
0 25 50 75 100 125 150 175 200
Q [I/min]

BN4HC: RFM 165

15

[N
©
3

5 um

v
125 // //
= / /
§ 0.75 // ‘/ l/ﬂ)um
a Verdunr=d
< os . a — 20 pm
/ e /, [ !
025 ,/ ] ]
T
0 25 5 75 100 125 150 175 200
Q [I/min]
BN4HC: RFM 185
15 3 um
125 P 5um
ElE // //
2 // /
o 07 / o
< 05 ,/,/
A/ | T |t 20 ym
0.25
/ /7
=
0 25 50 75 100 125 150 175 200
Q [I/min]
BN4HC: RFM 195
1.4 / 3pm
1.2 /,
T 1 5um
S yd
Q. /
< 0¢ / 10 ym
0.4 ]
// |t 20pm
0.2
o 4/
0 50 100 150 200 250
Q [I/min]
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4. DIMENSIONS

Tank requirements
1. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and Ra 3.2 ym maximum roughness.
2. In addition, the contact area should be free of damage and scratches.

3. The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the filter.
As an alternative, the tank flange can be continuously welded from the inside.
4. Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither deform when the seal is
compressed during tightening.
5. When using a dipstick through a mounting screw, threadlock the screw into the thread, using Loctite 243, for example, or a
similar threadlocker.

RFM 75, 165, 185, 195

258
40 74 69 ;; g
port for = || =
clogging
indicator _ inlet
E 0 G1,634,612
3
tank -
breather
filter 'L 2
£
E s
z 0
x| 3
‘ é L=
- E
L] -
LT ©
outlet 32
@71
$84.3
1
11
= i\
i (N 10| 10| w0
(&) CEE
=R ~—~ 2
29
RFM | Weight incl. Vol. of pressure
element [kg] vessel [I]
75 0.90 0.60
90 0.54 0.60
150 0.75 0.80
165 1.10 0.90
185 1.14 1.10
195 1.30 1.60
NOTE

=400

RFM 195

RFM 90, 150

inlet

connection for
clogging indicator

215
300

RFM 90
RFM 150

79

65

56.5

64!

RFM90 = 167 &2
250 =2

opening in tank

RFM 150

tank breather filter

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant
technical department.
Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




Return Line Filter RFM
with 4-Hole Mounting

Tank-top mounted versions:

1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
head (with 4-hole flange), filter bowl
and a screw-on cover plate.
Standard equipment:

® with bypass valve

® connection for a clogging indicator
(Important: please state mounting
position for indicator!)

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941, ISO 2942, 1ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities

ing

Betamicron® (BN4HC)

RFM 3 um 5 pum 10 um 20 um
75 10.3 11.4 13.7 15.5
90 12.2 13.5 16.2 18.3
150 20.4 22.6 27.2 30.8
165 18.7 20.7 24.9 28.1
185 25.6 28.4 34.1 38.6
195 34.4 38.2 45.9 51.9
210 50.7 56.2 67.6 76.5
270 78.4 86.9 104.5 118.2
330 38.4 42.6 51.2 57.9
500 58.9 65.3 78.6 88.9
600 145.5 161.3 194.0 219.4
660 87.1 96.5 116.1 131.3
850 112.1 124.2 149.5 169.1
950 130.0 144 .1 173.3 196.1
1300 181.0 200.7 2414 273.1
2600 369.4 409.4 492.5 557.2

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
ECOmicron® (ECON2): 10 bar
Stainl. steel wire mesh (W/HC):20 bar
Paper (P/HC): 10 bar
Betamicron® / Aquamicron®

(BN4AM): 10 bar
Aquamicron® (AM): 10 bar
Mobilemicron (MM): 10 bar

up to 850 I/min, up to 10 bar

RFM RFM RFM RFM RFM RFM RFM RFM
75 90 150 165 185 195 210 270

1.3 FILTER SPECIFICATIONS

RFM

RFM RFM

330

ui, 'i, N

RFM
500

RFM
600

Nominal pressure

10 bar

Temperature range

-30 °C to +100 °C (short-term: -40 °C)

Material of filter head

Aluminium: all RFM

Material of filter bowl

Polyamide: all RFM except 210, 270, 600
Steel: RFM 210, 270, 600

Material of cover plate

Polyamide: RFM 75 to 270
Aluminium: RFM 330 to 851

Type of clogging indicator

VR Connection thread G 1/2
VMF Connection thread G 1/8
(return line indication)

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3 bar (others on request)

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
Tank-top filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® Connections for filling the hydraulic
system via return line element
(RFM 330 and above)

® Extension tube (except RFM 90, 150)
on request

® Tank breather filter built into head on
RFM 75 to 270

® Dipstick for RFM 75, 165, 185, 195
(RFM 90 and 150 on request)

® 2-hole flange (see brochure "Return
Line Filter RFM with 2-hole mounting")

® Multiport head on RFM 75, 165, 185,
195

® Single port version for RFM 75, 165,
185 and 195 on request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, AP,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

@ Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION

® Filter housings must be earthed.

® \When using electrical clogging indicators,
the electrical power supply to the system
must be switched off before removing the
clogging indicator connector.

@ If an extension tube is to be fitted to the
two-piece filter housing, the tube must be
made of synthetic material or thin-wall
aluminium.

® Extensions must be protected by fitting
a bulkhead plate or other means of
protection so that no forces can be
transmitted to the filter housing or the
extension.

® The filter can normally only be used for
tank-mounting

® The filter must be fitted absolutely
vertically, or after consultation with the
manufacturer, only within the tolerances
specified

® The filter must not be used as a suction
filter

® Components (e.g. coolers) must not be
installed after the filter

Symbol for hydraulic systems

N E 7.106.1.1/04.15
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2. MODEL CODE (also order example) REM BN/
2.1. COMPLETE FILTER: TANK-TOP VERSION T

Filter type
RFM

Filter material of element
BN/HC Betamicron® (BN4HC) ECO/N ECOmicron® (ECON2) - not RFM 210, 270

m
=
(@)
15
=]
=)
w

P/HC Paper BN/AM Betamicron®Aquamicron® - only RFM 330 bis 851
W/HC Stainl. steel wire mesh AM Aquamicron® - only RFM 330 to 851
MM Mobilemicron * RFM 600 only available with material BN4HC!

Size of filter or element
RFM: 75, 90, 150, 165, 185, 195, 210, 270, 330, 500, 600, 661, 851

Operating pressure

B = 10 bar

\% = 7 bar (for RFM with clogging indicator up to max. 7 bar operating pressure)

Additional inlet

Type [Port Filter size not possible on
75 [165 [185 [195 | 330|500 | 600 | 661 | 851 RFM 90 and 150

D G1 ® ° D D

F G1% e | o

K SAE DN 40 [ °

M SAE DN 65 [ °

Z To customer specification °

Type and size of port (1 inlet)

Type |Port Filter size
thread 75 | 90 (150|165 | 185 (195 | 210|270 | 330 | 500 | 600 | 661 | 851
B GY% X | X[ X[ X[ X ]| X
C G% X| e[| o | X | X | X
D G1 o o o (o | o o
E G1% ° ° o
E G1% ° o (o | o o
K SAE DN 40 e | o o
L SAE DN 50 o
M SAE DN 65 ° ® Xonrequest

Filtration rating in pm
BN/HC, ECO/N: 3,5, 10,20 BN/AM: 3, 10 (only RFM 330 to 851)  W/HC: 25, 50, 100, 200
P/HC: 10, 20 AM: 40 (only RFM 330 to 851) MM: 10, 15

Type of clogging indicator
Y plastic blanking plug in indicator port
A steel blanking plug in indicator port
B/BM visual

C  electrical

D  visual and electrical

Type code

for other clogging indicators
see brochure no. 7.050../..

0 without port, no clogging indicator
1-4 see point 2.5 - Installation position of clogging indicator!
Modification number

X  the latest version is always supplied

Supplementary details
4L  4-hole flange for mounting (must be specified for RFM 75 to 185)

A..-B..setting pressure of indicator and cracking pressure of bypass in bar (e.g.: A5-B6)

BA filling connection G 2 (RFM 330 to 851)

G  with threaded port at outlet (RFM 330 and above)

L... light with appropriate voltage (24, 48, 110, 220 Volt) ]only for clogging indicators

LED 2 light emitting diodes up to 24 Volt type "D"

PSxx dipstick RFM 75, 165, 185, 195 on request

PZxx dipstick RFM 90, 150 on request

T with tank breather filter (only for RFM 75 to 270)

V FPM seals

Vxxx with extension tube (where xxx is the final dimension of the extension - no extension for RFM 90, 150!)
W  suitable for HFA and HFC emulsions

xooxx RFM 600 only (see point 2.4)

2.2 REPLACEMENT ELEMENT 0

Size

0075, 0090, 0150, 0165, 0185, 0195, 0210, 0270, 0330, 0500, 0600, 0660, 0850

Type
R

Filtration rating in pm
BN4HC, ECON2: 003, 005, 010,020  W/HC: 025, 050, 100, 200 AM: 040
P/HC: 010 BN4AM: 003, 010 MM: 010, 015

Filter material

BN4HC, ECON2, P/HC, W/HC, BN4AM, AM, MM

Supplementary details
V (for descriptions, see point 2.1)




2.3REPLACEMENT CLOGGING INDICATOR

N
O
x
I
N
I

Type
VR connection thread G 1/2
VMF connection thread G 1/8

] return line indicator

Pressure setting
2 standard 2 bar, others on request

Type of clogging indicator
see Point 2.1

Modification number

X the latest version is always supplied

Supplementary details

L..., LED, V (for descriptions, see point 2.1)

2.4 PORT CONFIGURATION RFM 600
Since there are numerous options for
machining the ports on the head of the
RKM 600, the code BZx is selected
here as standard.

In order to determine the position and
size of the ports, a 5-letter code is
added as supplementary detail. This is
determined using the table below.
Unused ports are indicated by a "0".

for RFM 600...BZK

G 1%
SAEDN40 | K
plugged 0

for RFM 600...BZL

G 1%
SAE DN 50 L
plugged

2.5 TYPE CODE: INSTALLATION POSITION OF THE CLOGGING INDICATOR

RFM 90, 150 .../-4L

RFM 75, 165, 185, 195 .../-4L
(Multiport head)

Example:
RFM BN/HC 600 BZL 10 A 1.0 /-OFLOC

V

t

Type code Mounting position of the clogging indicator  Type of indicator
2.X Clogging indicator on left, VMF...

90° to the inlet
3.X Clogging indicator on right, VMF...

90° to the inlet
Type code Mounting position of the clogging indicator  Type of indicator
1.X see drawing VMF...

N E7.106.1.1/04.15
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On request:
RFM 75, 165, 185, 195 .../-4L

/‘%E\/ 3.
y J

(Single port head)

RFM 210, 270
1.0 4.0
2.0 3.0
RFM 330, 500

(A;n request) + (c;n request)

2.0

3.0

RFM 661, 851

Type code

Mounting position of the clogging indicator

Type of indicator

2.X

Clogging indicator on left,
90° to the inlet

VMF...

N E7.106.1.1/04.15
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3.X Clogging indicator on right, VMF...
90° to the inlet
Type code Mounting position of the clogging indicator  Type of indicator
1.X Clogging indicator on left back, VMF...
135° to the inlet
2.X Clogging indicator on left front, VMF...
45° to the inlet
3.X Clogging indicator on right front, VMF...
45° to the inlet
4.X Clogging indicator on right back, VMF...
135° to the inlet
Type code Mounting position of the clogging indicator  Type of indicator
1.X Clogging indicator on left, VR...
90° to the inlet
Type code Mounting position of the clogging indicator  Type of indicator
1.X see drawing VMF...
2.X see drawing VMF...
3.X see drawing VMF...
Type code Mounting position of the clogging indicator ~ Type of indicator
1.X Clogging indicator on left, VR...
90° to the inlet
NOTE

Other type codes on request.




2.6 RETURN LINE FILTERS

RFM ALL-PLASTIC Model Code
RFMP BN/HC 165 Y HB 10 A 1 .
Type
RFMP
Filter material
BN/HC Betamicron
ECO/N ECOmicron
MM Mobilemicron
Size
165
Operating pressure
Y 7 bar
Type of connection
HB Hose connection (hose barb)
Filtration rating
BN/HC, ECO/N 3,5, 10, 20
MM 8,10, 15
Type of clogging indicator (VA)
The RFM All-Plastic filter provides A steel blanking plug in indicator port
a cost-effective alternative to the Type code
standard RFM product range. 1
This filter is an all-plastic version with )“g°d'f'°fht'°|"t"“tmber. el el
a simple hose connection as the return € latest version Is always supplie
line port. Supplementary details
4L 4-hole flange for mounting = must be specified!
The weII-knpwn HYDAC elgment B6 Bypass 6 bar
technology is of course available for
these filter types
Dimensions
Nominal pressure: 7 bar inlet
Flow rate up to 100 I/min 1" hose nozzle 85.4 SAE-4 connection for
Temperature range: 30 °C to +100 °C connection / clogging indicator
o A
Ap-Q HOUSING CURVES = = :/; % ﬁh.
BASED ON ISO 3968 = £ '

The housing curves apply to mineral
oil with a density of 0.86 kg/dm® and
a kinematic viscosity of 30mm?/s.

In this case, the differential pressure @78
changes proportionally to the density.

70
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jé
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N
0,2
'g' N |
2, 015 7 8
o /
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3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)

-0 . _SK* , viscosity
Apelement Q 1000 30
(*see point 3.2)
For ease of calculation, our Filter

Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968
The housing curves apply to mineral oil
with a density of 0.86 kg/dm?® and
a kinematic viscosity of 30 mm?s.
In this case, the differential pressure
changes proportionally to the density.
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3.2 GRADIENT COEFFICIENTS (SK)
FOR FILTER ELEMENTS

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

RFM | ECON2 W/HC
3um S5pum 10 ym 20 pm -
75 220 142 81 4.4 0.362
90 149 101 6.7 3.2 0.312
150 | 89 6.0 4.0 1.9 0.185
165 | 112 7.8 45 24 0.199
185 | 8.9 6.1 3.3 1.8 0.907
195 | 6.6 45 24 1.3 0.668
210 | - - - - 0.068
270 | - - - - 0.044
330 |42 27 17 1.2 0.195
500 [ 30 19 13 0.8 0.128
600 | - - - - -
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4. DIMENSIONS

Tank requirements

1. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and Ra 3.2 ym maximum roughness.

2. In addition, the contact area should be free of damage and scratches.

3. The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the filter.
As an alternative, the tank flange can be continuously welded from the inside.

4. Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither deform when the seal is

compressed during tightening.

5. When using a dipstick through a mounting screw, threadlock the screw into the thread, using Loctite 243, for example, or a

similar threadlocker.
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©60
8.5 connection for

clogging indicator

tank breather filter

g RFM |Weight incl. Vol. of pressure
element [kg] chamber [l]
90 0.54 0.60
150 0.75 0.80




RFM 75, 165, 185, 195 .../-4L (MULTIPORT HEAD)

RFM 185 = 300

RFM 75 =150
RFM 165 = 230
RFM 195 = 400

-

2

81
81

122

RFM 75
RFM 165 = 206

RFM 185 = 272

=369

RFM 195

L
outlet ,/ 2 2

tank breather filter

connection for
clogging indicator

g 8
8 & —
RFM | Weight incl. Vol. of pressure
element [kg] chamber [I]
75 0.90 0.60
165 1.10 0.90
71 185 1.14 1.10
124 195 1.45 1.50
ON REQUEST:
MULTIPORT HEAD SINGLE PORT HEAD
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RFM | Weight incl. Vol. of pressure
element [kg] chamber [I]

210 | 3.10 2.20

270 | 4.30 3.60

330 | 3.90 2.00

500 | 4.50 3.00
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RFM | Weight incl. Vol. of pressure
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600 | 7.30 7.70

661 9.00 7.20

851 10.50 8.50
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail- filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a housing
tube, filter cover plate and an element
location spigot.
The element is top-removable.
Standard equipment:

® bypass valve

® magnetic core built into cover plate

® element location spigot

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ISO 2941, 1SO 2942, ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities in g
Glass fibre (ULP)

RMER * 10 um 25 uym
170 22.3 27.2
230 31.3 38.1
300 57.4 70.0
310 48.8 59.5
400 65.2 79.5
500 78.9 96.2
600 153.0 170.0
800 207.0 230.0
1200 306.0 340.0

Glass fibre with pre-filter (UHC)

RMER * 10 ym 20 pm
170 36.4 44.4
230 476 58.1
300 77.7 94.8
310 67.8 83.3
400 91.2 111.3
500 117.0 142.7
600 408.0 459.0
800 552.0 621.0
1200 816.0 918.0

*5 um on request

Available pressure stability values:

Glass fibre (ULP): 6 bar
Glass fibre with pre-filter

(UHC): 6 bar
Wire mesh (WR): 6 bar

Return Line Filter RMER
Element flow direction from in to out

In-tank versions:

up to 1,100 I/min, up to 10 bar

RMER
170 230

1.3 FILTER SPECIFICATIONS

iij 1)

600 800 1200
[ e S e W e o

Nominal pressure up to 10 bar
Temperature range -30 °C to +120 °C
Material of housing tube Steel

Material of cover plate

Size 170, 230, 300: EN-GJL-250
Size 310, 400, 500: EN-AC-46100
Size 600, 800, 1200: EN-GJS-400-15

Bypass cracking pressure

Size 170, 230, 300: 2.5 bar
Size 310, 400, 500: 2.5 bar
Size 600, 800, 1200: 3 bar
(others on request)

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
In-tank filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® without magnetic core

® with protective tube

@ different inlet void height

@ additional protective tube for
RMER 170 to 500

Others on request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
Test certificate 2.2
Other approvals on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

A

E 7.138.0/04.15

231



N E 7.138.0/04.15

N
w

2. MODEL CODE (also order example) RMI
2.1 IN-TANK MOUNTED FILTER VERSION

Filter type
RMER

Filter material of element
ULP Glass fibre

UHC  Glass fibre with pre-filter
WR Wire mesh

Size of filter or element
RMER: 170, 230, 300, 310, 400, 500, 600, 800, 1200

In-tank version
SET  housing tube and filter cover plate only
Filtration rating in pm
ULP : 10,25*
UHC: 10,20*

WR : 25,40, 60

Type of clogging indicator
W without port, no clogging indicator

Type code
1

(L]
o
o
(o]
(=
o
(2]
m
—]
|=
=

Modification number

X the latest version is always supplied
Supplementary details

no details = standard bypass cracking pressure

B. special bypass cracking pressure (e.g. B2 = 2 bar)

OM without magnetic core

SSR  with protective tube

V FPM seals

2.2 REPLACEMENT ELEMENT 0800 R 010 UL
Size

0170, 0230, 0300, 0310, 0400, 0500, 0600, 0800, 1200

Type

R Return line filter element — flow direction from in to out

Filtration rating in pm
ULP :010, 025 *

UHC : 010, 020 *

WR : 025, 040, 060

Filter material
ULP, UHC, WR

Supplementary details

o

V (for descriptions, see point 2.1)

* 5 ym on request




3. FILTER CALCULATION /
SIZING

3.1 GRAPHS FOR COMPLETE FILTER
The total pressure drop graphs apply to
mineral oil with a density of 0.86 kg/dm?
and a kinematic viscosity of 30mm?/s.
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4. DIMENSIONS

RMER 170, 230, 300

RMER 310, 400, 500

(38)
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RMER B C min. Weight incl.
element [kg]
170 240 330 5.1
230 310 400 6.0
300 400 490 6.9

RMER B C min. Weight incl.
element [kg]

310 354 460 5.3

400 444 550 6.5

500 554 660 7.6




RMER 600, 800, 1200
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RMER B C min. Weight incl.
element [kg]
600 694 570 23.9
800 680 685 252
1200 1324 1005 32.1
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a housing
tube, filter cover plate and an element
location spigot.
The element is top-removable.
Standard equipment:

® bypass valve

® magnetic core built into cover plate

® element location spigot

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941, ISO 2942, 1ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities
ing

Glass fibre (ULP)

RMTR 5um 10 ym 25 um
600 85 153 170
800 115 207 230
1200 170 306 340

Glass fibre with pre-filter (UHC)

RMTR 5um 10 ym 20 ym
600 272 408 459
800 368 552 621
1200 544 816 918

Available pressure stability values:

Glass fibre (ULP): 6 bar
Glass fibre with pre-filter

(UHC): 6 bar
Wire mesh (WR): 6 bar

Return Line Filter RMTR
Element flow direction from in to out

In-tank versions:

up to 1,100 I/min, up to 10 bar

RMTR
600 800

1.3 FILTER SPECIFICATIONS

1200

Nominal pressure up to 10 bar
Temperature range -30 °C to +120 °C
Material of housing tube Steel

Material of cover plate EN-GJL-250
Bypass cracking pressure 3 bar

(others on request)

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
In-tank filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® without magnetic core
® with element location spigot

® outlet grille in openings in protective
tube

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
Test certificate 2.2
Other approvals on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems
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2. MODEL CODE (also order example) uL
2.1 IN-TANK MOUNTED FILTER VERSION

Filter type
RMTR

Filter material of element
ULP Glass fibre

UHC  Glass fibre with pre-filter
WR Wire mesh

Size of filter or element
RMTR: 600, 800, 1200

In-tank version
SET housing tube, filter cover plate and element location spigot only
Filtration rating in pm
ULP : 5,10, 25
UHC : 5,10, 20

WR : 25,40, 60
Type of clogging indicator
W without port, no clogging indicator

Type code
1

ZY
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Modification number

X the latest version is always supplied
Supplementary details

no details = standard bypass cracking pressure

B. special bypass cracking pressure (e.g. B6 = 6 bar)

OM without magnetic core

SSRA outlet grille in openings in protective tube

V FPM seals

2.2 REPLACEMENT ELEMENT 0800 R 010 UL
Size

0600, 0800, 1200

Type

R Return line filter element — flow direction from in to out

Filtration rating in pm
ULP : 005, 010, 025
UHC : 005, 010, 020
WR : 025, 040, 060

Filter material
ULP, UHC, WR

Supplementary details

o

V (for descriptions, see point 2.1)




3. FILTER CALCULATION /
SIZING

3.1 GRAPHS FOR COMPLETE FILTER
The total pressure drop graphs apply
to mineral oil with a density of
0.86 kg/dm? and a kinematic viscosity
of 30mm?/s.
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4. DIMENSIONS

RMTR 600, 800, 1200
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RMTR B C min. Weight incl.
element [kg]
NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a housing
tube, filter cover plate and an element
location spigot.
The element is top-removable.
Standard equipment:

® bypass valve

® magnetic core built into cover plate

® protective tube (perforated plate)

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly

monitored according to the following
standards:

@ISO 2941, 1SO 2942, ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities
ing

Return Line Filter RPER
Element flow direction from in to out

In-tank versions:

up to 300 I/min, up to 10 bar

RPER
170 230 300

1.3 FILTER SPECIFICATIONS

Nominal pressure

up to 10 bar

Temperature range

-30 °C to +120 °C

Material of housing tube

Cast aluminium

Material of cover plate

Die-cast aluminium

Material of tube

Steel

Bypass cracking pressure

2.5 bar (others on request)

Glass fibre (ULP)
RPER * 10 um 25 um
170 22.3 27.2
230 31.3 38.1
300 57.4 70.0

Glass fibre with pre-filter (UHC)

RPER * 10 ym 20 pm
170 36.4 44.4
230 47.6 58.1
300 77.7 94.8

*5 um on request

Available pressure stability values:

Glass fibre (ULP): 6 bar
Glass fibre with pre-filter

(UHC): 6 bar
Wire mesh (WR): 6 bar

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
In-tank filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® without magnetic core

® without protective tube

® outlet grille in openings in protective
tube

Others on request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
Test certificate 2.2
Other approvals on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

@ Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off

before removing the clogging indicator

connector.

Symbol for hydraulic systems

A

90|

o

N E 7.137.0/04.15

N
—_



N
N

N E 7.137.0/04.15

2. MODEL CODE (also order example)
2.1 IN-TANK MOUNTED FILTER VERSION

:
%
S
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N
S
(@)

(o)
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Filter type
RPER

Filter material of element

ULP Glass fibre
UHC  Glass fibre with pre-filter
WR Wire mesh

Size of filter or element

RPER: 170, 230, 300
Operating pressure

B 10 bar
Type and size of connection

Port Filter size
170 230 300
F G1% ) ) )

K SAE DN 40 ® ° [

Type

Others on request

Filtration rating in pm
ULP*: 10, 25

UHC*: 10, 20

WR: 25, 40, 60

Type of clogging indicator
without port for clogging indicator
steel blanking plug in indicator port

visual o
electrical ] for other clogging indicators

Dow>Ss

visual and electrical see brochure no. 7.050../..

Type code

0-3 see point 2.4
Modification number

X the latest version is always supplied
Supplementary details

no details = standard bypass cracking pressure 2.5 bar

B.  special cracking pressure of bypass (e.g. B2 = 2 bar)
L.... light with appropriate voltage (24, 48, 110, 220 Volt)
LED 2 light emitting diodes up to 24 Volt

OM without magnetic core

V FPM seals

2.2REPLACEMENT ELEMENT

Size

] only for clogging indicators
type "D"

|
o
1

0170, 0230, 0300

Type
R Return line filter element — flow direction from in to out

Filtration rating in pm

ULP*: 010, 025
UHC*: 010, 020
WR: 025, 040, 060

Filter material

ULP, UHC, WR

Supplementary details
V (for descriptions, see point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR

<
=
T
—
N
(¢}
I

_|

Type
VMF connection thread G 1/8

Pressure setting

0.8 0.8 bar
1.2 1.2 bar
1.8 1.8 bar

Type of clogging indicator

(see point 2.1)
Modification number

X the latest version is always supplied

Supplementary details
L..., LED, V (for descriptions, see point 2.1)

*5 um on request




2.4TYPE CODE

Threaded connection

Type Mounting position

code of clogging indicator

0.x Plain, undrilled

1.x Bore at pos. 1

2.X Bore at pos. 2

3. Bore in both positions,
plugged

3. FILTER CALCULATION /
SIZING

3.1 GRAPHS FOR COMPLETE FILTER
The total pressure drop graphs apply
to mineral oil with a density of
0.86 kg/dm? and a kinematic viscosity
of 30mm?/s.
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4. DIMENSIONS

RPER 170, 230, 300
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RPER B C min. Weight incl.
element [kg]
170 244 300 3.2
230 314 370 4.1
300 404 460 5.0
NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed

in accordance with international
regulations. They consist of a filter head,
filter bowl and a screw-on or bolt-on
cover plate.

Standard equipment:

Return line and

Suction Boost Filter RKM
up to 850 I/min, up to 10 bar

RKM  RKM
80 100

1]

1.3 FILTER SPECIFICATIONS

RKM
120

RKM
151

RKM
201

RKM
251

RKM
201/-TH 300

= e |

.

RKM

Nominal pressure 10 bar
Temperature range -30 °C to +100 °C (short-term: -40 °C)
Material of filter head Aluminium

Material of filter bowl Steel (all RKM except RKM 300)

Polyamide (RKM 300)

Material of cover plate Polyamide (RKM 80 to 251, 350)

Aluminium (RKM 300, 400, 800)

Type of clogging indicator VMF — Connection thread G 1/8

® with bypass valve
® with back-pressure valve
® without anti-cavitation valve

Pressure setting of the clogging indicator

-0.2 bar (vacuum pressure)
2 bar (back-pressure)
(others on request)

Application

RKM return line & suction boost filters

are ideally suited for use in equipment
with two or more circuits. In particular

this filter is the "first choice" for mobile
machinery using hydrostatic drives (e.g.
wheel loaders, fork-lift trucks, harvesting
machines), if the return flow is greater than
the flow required on the suction side under
operating conditions.

Function

The return flow of the operating hydraulics
is supplied to the filter via one or several
inlets "A" and is cleaned by the filter
element (full flow return line filtration). A
pressure of 0.5 bar (standard) is applied
inside the element by the back-pressure
valve "V1".

This ensures that the filtered return

line flow is available to the hydrostatic
feed pumps connected in "B" ports (full
flow suction boost filtration). The risk of
cavitation is significantly reduced. The
excess flow is drained to the tank via port
"T". Abypass valve "V2" (standard = 2.5
bar) is fitted to relieve excessive back-
pressures in the element (important on
cold starts when viscosity is high). This
valve arrangement ensures that only finely
filtered oil is available to the suction port
during operation (exception: RKM 350).
With optional valve "V3", oil can be drawn
from the tank for short periods, e.g. initial
filling, venting after changing element.

1.2 FILTER ELEMENTS

The filter elements used in RKM filters
are notable for low back-pressures,
especially at high viscosities (e.g. cold
starts).

Bypass cracking pressure (V2) 2.5 bar (others on request)

Setting for back-pressure valve (V1) 0.5 bar (others on request)

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

® [SO 2941, 1ISO 2942, ISO 2943,
ISO 3724, 1ISO 3968, ISO 11170

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

@ Compressor oils DIN 51506

ISO 16889
Contaminati tenti ities i ® Biodegradable operating fluids
ontamina |on“;ebﬁn |9n capacities in g VDMA 24568 HETG, HEES, HEPG
opillemicron . . .
R 5 im 10 om 5o ° Flrg-ﬁerlljstant fluids HFA, HFB, HFC
80 11.0 11.0 13.3 und HF o
100 16.3 16.3 19.6 ® Operating fluids with high water
120 20.7 20.7 25.0 content (> 50 % water content) on
151 33.4 33.4 40.3 request
201 50.9 50.9 61.4
551 819 816 07 1.19 IMPORTANT INFORMATION
300 556 556 67 1 ® Filter housings must be earthed.
350 87.0 87.0 105.0 ® \When using electrical clogging
400 67.4 67.4 81.3 indicators, the electrical power supply
800 863 ___ 86.3 104.2 to the system must be switched off
Pressure stability value: 10 bar before removing the clogging indicator
1.4 SEALS connector.
Perbunan (=NBR)
1.5 MOUNTING Symbol for hydraulic systems

Tank-top filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® with bleed valve

® with multiport head (only RKM 80 to
251; see point 2.4)

® with integral thermal bypass valve
(only RKM 151, 201, 251; see point
2.5)

® with anti-cavitation valve (V3)

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

VA = clogging indicator
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

Filter type
RKM

Filter material of element

RKM MM 300 BTF 10 WO0.X

MM Mobilemicron

Size of filter or element

RKM: 80, 100, 120, 151, 201, 251, 300, 350, 400, 800
Operating pressure
B 10 bar
V 7 bar (for RKM with clogging indicator up to max. 7 bar operating pressure)
Type and size of suction line
Type |Port Filter size
80 | 100|120 | 151 ] 201 | 251 | 300 | 350 | 400 | 800
T 2xCS1% D D ® D
\ 2 x G1 ° ® °
X 1xG1 ° ® ° °
Y 1xG¥% ° ° ®
Z To customer spec. [J ® o | o | o | ®* Y °
Type and size of return line ) ) .
Type |Port Filter size ° only in conjunction
80 | 100|120 | 151 [ 201 | 251 [ 300 | 350 | 400 | 800  With multiport head
C 1xG% o | o D * only in conjunction
D 1xG1 e o o with thermal
E 1xG1% © | o o bypass valve
F 1xCS1% L
G 1xG1% °
Z To customer spec. e°| 0° | 0° | 0*° | 0*° | 0*° ® ®

Filtration rating in pm

MM: 8, 10, 15

Type of clogging indicator
without port for clogging indicator

Y plastic blanking plug in indicator port

A steel blanking plug in indicator port

F pressure switch

K return line & vacuum pressure gauge | for other clogging indicators
R return line pressure gauge see brochure no. 7.050../..
UF  vacuum switch

Type code

0 no indicator
1-5 see point 2.6

Modification number
X the latest version is always supplied
Supplementary details

no details = standard (without anti-cavitation valve; seals NBR; bypass valve 2.5 bar; back-pressure valve 0.5 bar)
B3-CV3.5 bypass valve with 3 bar cracking pressure and back-pressure valve with 3.5 bar cracking pressure (only RKM 350)

B6-CV3  bypass valve with 6 bar cracking pressure and back-pressure valve with 3 bar cracking pressure (only RKM 100, 300)
ES vent plug

EV air bleed valve

NR anti-cavitation valve (not on RKM 350)

NRF125 anti-cavitation valve and coarse strainer 125 pym (not on RKM 350) for symbols

ND pressure release valve in back-pressure valve e yoint 27

uT filter suitable for use when immersed horizontally in oil P :

V FPM seals

0300 RK 010 MM /-V

XXXXX only RKM 80 to 251 (see point 2.4)

xxxxxxxx only RKM 400 and 800 (see point 2.4)

THxx only RKM 151, 201, 251 (see point 2.5)

2.2 REPLACEMENT ELEMENT

Size

0080, 0100, 0120, 0151, 0201, 0251, 0300, 0350, 0400, 0800
R

Filtration rating in ym

MM 008, 010, 015
Filter material

MM
Supplementary details
\% FPM seal

2.3 REPLACEMENT CLOGGING INDICATOR
The return line indicator monitors the level of contamination in the element.
The vacuum indicator monitors the suction side pressure.

Type

VMF thread G 1/8

Pressure setting
0.2 -0.2 bar (vacuum pressure)
2 2 bar (back-pressure)

Type of clogging indicator (see Point 2.1)

others on request

Modification number

X the latest version is always supplied




2.4 PORT CONFIGURATION RKM 80 TO 251 MULTIPORT HEAD AND RKM 400 AND 800

Since there are numerous options for machining the ports on the multiport head and the head of the RKM 400/800, the
general code BZZ is selected here. In order to determine the position and size of the ports, a 5-digit or a 9-digit code is added
as a supplementary detail. This is determined using the table below. Unused ports are indicated by a "0".

R = Return line port; S = Suction port

Port configuration RKM 80, 100, 120 Multiport
Position in code | 1 2 3 4 5
Connection R1 | R2 | R3 | S1 | S2
G%

G %

G1

Port plugged
Special port 4 Z 4 Z 4
Example: RKM MM 100 BZZ 15 W 1.0 /-CBBCC

C
D
0

Port configuration RKM 151, 201, 251 Multiport
Position in code 1 2 3 4 5

Connection R1 | R2 | R3 | S1 | S2
G %

G1

G 1% E

Port plugged 0 0 0 0 0

Special port 4 4 4 4 4
Example: RKM MM 201 BZZ 15 W 1.0 /-ECCDD

Port configuration RKM 400 and 800
Positionincode | 1 | 2 | 3 |4 | 5|6 |7 |8 |9

Connection R1|R2|R3|S4|S5|S6|S7|S8|S9
SAE DN 50

SAE DN 65

G1 11 ]Aalal1]1]A]A
G1% 2 |(2) B |B|(2)|2) 8B |B
G1% 3[3]|©|©))3]3]|c]|c
Port plugged (0)]ofo]o]o]o](0)0)
Special port Z|Z\|\Z\|zZ2|Z\|Z|Z)|Z

Example: RKM MM 400 BZZ 15 A 1.0 /-102CC2200

N E 7.108.5/04.15
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2.5 PORT CONFIGURATION RKM 151, 201, 251 WITH
THERMAL BYPASS VALVE
The part flow which requires cooling can be directed via
separate ports via the thermal valve. During a cold start, the
spool of the thermal valve shuts off the flow to the cooler so
that the fluid flows directly through the filter element. The
position of the spool is regulated by the oil temperature.
From approx. 50-60 °C the inlet to the cooler is completely
open (diagram 1).
Alternative connection option according to diagram 2: A hose
connects the inlet line of the cooler to the thermal valve.
The connection configuration is determined by agreement
with the customer.

suction port

G1 temperature switch
return line / M14x1.5
(via thermal valve) 7
G3/8 ~._ o return line
. = (direct to the element)
suctlg? pqrt 4 v G% or G1
s connection for
return line clogging indicator
(direct to the element) - - G/
G% or G1 “~ return line
. (direct to the element)
— 3,
return line -~ . G%
(via thermal valve) | inlet to the cooler
e.g. M36x2 return line G%
(via thermal valve)
G3/8

Diagram 1

Diagram 2




2.6 TYPE CODE
RKM 80, 100, 120

/-NR

/-NRF125

Type Type of Measuring
code clogging indicator
1.X Return line Before filter element
2.X Return line Before filter element
3.X Vacuum After filter element
4.X Vacuum After filter element
5.X 2 indicators: Before & after element
Return line
& vacuum
Type Type of Measuring
code clogging indicator
1.X Return line Before filter element
2.X Return line Before filter element
3.X Vacuum After filter element
5.X 2 indicators: Before & after element
Return line
& vacuum
Type Type of Measuring
code clogging indicator
1.X Return line Before filter element
2.X Return line Before filter element
3.X Vacuum After filter element
4.X Vacuum After filter element
5.X 2 indicators: Before & after element
Return line
& vacuum
Type Type of Measuring
code clogging indicator
1.X Return line Before filter element
2.X Return line Before filter element
3.X Vacuum After filter element
4.X Vacuum After filter element
5.X 2 indicators: Before & after element
Return line
& vacuum

Other indicator configurations on request!

g )(!

RKM 350
A
V2
2 O
3 bar f:
(2.5 bar)
B
V1
3.5 bar
(0.5 bar)
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3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Aptotal - Aphousmg + Apelement
AP, ueng = (8€€ PoINt 3.1)
- . _SK* , viscosity
pelement Q 1 OOO 30

(*see point 3.2)
For ease of calculation, our Filter
Sizing Program is available on request
free of charge.
NEW: Sizing online at www.hydac.com

3.1 GRADIENT COEFFICIENTS (SK)
FOR FILTER ELEMENTS

The gradient coefficients in mbar/
(/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

RKM MM
8 um 10 ym 15 um

80 2.70 2.70 1.60
100 1.80 1.80 1.10
120 1.40 1.40 0.90
151 1.00 1.00 0.65
201 0.75 0.75 0.47
251 0.58 0.58 0.36
300 0.62 0.62 0.39
350 0.30 0.30 0.20
400 0.56 0.56 0.35
800 0.44 0.44 0.27

3.2 Ap-Q HOUSING CURVES
INCLUDING ELEMENT BASED
ON ISO 3968
The housing curves apply to mineral oil
with a density of 0.86 kg/dm? and
a kinematic viscosity of 30 mm?'s.
In this case, the differential pressure
changes proportionally to the density.
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4. DIMENSIONS
RKM 80, 100, 120

Tank requirements

1. In the filter contact area, the tank flange should have a
maximum flatness of 0.3 mm and Ra 3.2 pm maximum
roughness.

2. In addition, the contact area should be free of damage
and scratches.

3. The fixing holes of the tank flange must be blind, or
stud bolts with threadlocker must be used to fix the
filter.

As an alternative, the tank flange can be continuously
welded from the inside.

4. Both the tank sheet metal and/or the filter mounting
flange must be sufficiently robust so that neither deform
when the seal is compressed during tightening.

5. When using a dipstick through a mounting screw,
threadlock the screw into the thread, using Loctite 243,
for example, or a similar threadlocker..

RKM 80, 100, 120 Multiport

48

Size 80: approx. 270
Size 100: approx. 330

Size 120:

outlet

inlet

102

SW41 Swa1

12

@73

Size 80: 207
Size 100: 269
Size 120: 323

20

approx. 385

[o]

@110

Size 80: approx. 270
Size 100: approx. 330

Size 120:
approx. 385

s
&
R
R
&
8
102

19

12

Size 80:207
Size 100: 269
Size 120: 323

20

R1
inlet

$73

o

L]

T
|
é -
8|
[

Weight incl. Volume of
element [kg] pressure
chamber [l]
g RKM80 1.5 0.80
3 RKM 100 1.7 1.00
RKM 120 1.9 1.20
inlet . inlet
[&]
Weight incl. Volume of
element [kg] pressure
chamber [l]
RKM 80 1.8 0.80
RKM 100 2.0 1.00
RKM 120 2.2 1.20
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RKM 151, 201, 251 g

outlet  gfEr—mr—omo—omr—p outlet
14 | 44D
! | "’I ”‘. [mi 0
5 inlet 1 ;
$100 ‘
| i
( : |
i il
L= L]
T
AR : Weight incl. Volume of
\ element [kg] pressure
g 14 L il chamber [I]
e ; /‘ RKM 151 3.1 2.20
¥ . g RKM 201 3.7 2.50
i . RKM 251 4.0 3.00
80
RKM 151, 201, 251 Multiport
=]

inlet . inIL/ R ‘ Rz \dnlet

Size 151: 271
Size 201: 379
Size 251: 445

]
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Weight incl. Volume of

element [kg] pressure
chamber [l]

3.5 2.20

4.2 2.50

4.5 3.00




RKM 151, 201, 251 with Thermal Bypass Valve

RKM 300

g, =1 15 |
TS 2 | - |
IHEHon—1 1 e ]
= } & S N Lﬁ—l . Nlinlet
3100 inlet ‘
w i
| I
I I
l w—lf
L] = |
T
84 ’_‘ 84
2l NS
7‘777 \ Rf\ Weight incl. Volume of
| R d element [kg] pressure
! L J ' chamber [I]
1N B RKM 151 4.6 2.20
el RKM 201 5.2 2.50
bj —0 RKM 251 5.5 3.00

\outlet

(]

347

inlet

486

Weight incl. ~ Volume of
element [kg] pressure
chamber [I]
RKM 300 4.6 4.00
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RKM 350

approx. 635

85
W36

89.5
955

Weight incl. Volume of
element [kg] pressure
chamber [I]
RKM 350 6.3 6.00
RKM 400, 800
outlet outlet 22 outlet c/)utliet
\ 75 (413 Y
j - 1 } 1 Ej"_‘—ll Ll d\?‘ 0
NENTT= \i
| |
L ] a1
R 0|
[ [T [T1 ¢
| | |
. ! inlet T Ninlet 110 inlet
\ SAEZ 12 So00be ‘
o185 Sl e

RKM 400: 285
RKM 800 267

Weight incl.  Volume of
element [kg] pressure
chamber [I]
RKM 400 6.5 8.50
RKM 800 7.5 10.00

E 7.108.5/04.15

N
(@)]
S

NOTE HYDAC Filtertechnik GmbH
; ian in thi ; " A Industriegebiet
'gz:(;:?g(;?atlon in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

Tel.: 0 68 97 / 509-01
Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com

For applications and operating conditions not described, please contact the relevant
technical department.
Subject to technical modifications.
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RKM - New for Mobile:

Space saving

the need for at
least one filter
is eliminated

Reduced maintenance costs

reduces maintenance
by at least half

First class component protection

excellent filtration efficiency
of the filter element which is
optimized for cold starts

Increased operating reliability

new High Efficiency
filter element technology

Warranty security

individual branding




The New Generation: The New Optimum.

First class pump protection

cavitation is reliably prevented

Flexible use

numerous
connection
options

Improved ease of maintenance

new design optimized for service

Long service life

e

Q\

Sy

OrgclTY

L L S L L

-

R

L%

high contamination
retention

Guaranteed HYDAC quality

thanks to HYDAC Quality Protection

N E 7.124.0/04.15
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Your Professional
Partner for Mobile
Applications.

With over 8,000 employees worldwide, HYDAC is one of the
leading suppliers for fluid technology, hydraulic and electronic
equipment.

With 45 overseas companies and over 500 sales and service
partners we are a global player.

Our wide range of products, combined with our established
expertise in all aspects of mobile machines, ensures HYDAC
is qualified to be your professional partner for the mobile
sector. Especially in the area of hydraulic filtration, you will
benefit from decades of HYDAC experience and development
successes.

Our quality and environment certification to ISO 9001/2000 and
ISO 18001 denote first class quality and responsible
management of our resources.

B All from one supplier.
HYDAC will help find the solution for you!

From first class components
right up to turnkey
system solutions,
from support during
commissioning

to maintenance
and optimization, fro|
professional filtration,
to oil condition
monitoring and
expert cooling.

I First class laboratory and testing expertise
in the HYDAC Technical Centre

The new Technical Centre, specifically designed for filters
and filter monitoring, is equipped with the most up-to-date
instruments and test rigs. It offers a huge range of options for
fluid analysis and filtration efficiency tests.

In our new laboratories, highly qualified staff are dedicated
to continuously improving products and developing
applications as well as carrying out analyses to customer
specification — always tailored to the particular operating
conditions.

In addition to the central facility at our headquarters there are
further laboratories and mobile fluid laboratories in several
HYDAC centres in Germany and overseas.

Oil analysis in the HYDAC laboratory
at company headquarters.

Just one example of the numerous filter testing
procedures: Multipass test rig.

With Us, You and
Your Fluids are
in the Safest Hands.

The specialists at HYDAC have a good knowledge of your fluid and
welcome the opportunity to help you reduce the burden of fluid
service. You will see for yourself the clear benefit of having a hydraulic
or lubrication system that works perfectly, leaving you to concentrate
fully on your area of expertise.

When you have decided on a HYDAC filter concept for your mobile
machine, you are not "just" buying a filter, but are benefitting at the
same time from the HYDAC network of expertise and service, available
worldwide:

HYDAC

Q Quality

All from
a single source

Professional
fluid management

Service
specialists

System
expertise

Global e

presence

Local
expertise

Highest level of operating reliability for mobile
applications.

In HYDAC you have a professional partner for all aspects of fluid
cleanliness.

This product overview shows just a single filter type. The whole
filter range from HYDAC covers approximately fifty other types — the
majority of which have been developed for mobile applications.

In addition, new individual solutions are constantly being developed,
partly in active development partnership with the manufacturers.

HYDAC filters offer you the following advantages.

Low costs
the filter elements and housings are optimized for the mobile sector

Easy maintenance
simple element change and easy-to-install filter housing

High level of operating reliability
filter media have high filtration efficiency for exceptional cleanliness
classes and benefit from a high level of production quality

Low operating costs
particularly low pressure drops across filter and filter element
for low energy consumption

All components and systems from one company
providing comprehensive system know-how and integrated system
approach

Worldwide availability and advice
provided by our worldwide network of regional offices, agents and
service partners

Protection of the spare part business
thanks to special features such as "Brand Labelling" and "Quality
Protection"



Return Line
Suction Boost Filter RKM.

Filter housing
optimized for service.

Never before has the RKM
been so easy to service:
The element is, as
previously, lifted with the
filter bowl out of the
...tank-mounted head
of the filter.
What's new is

€ that the element
v\G% that the elemen
9%"{;\“ is now fimly
B screwedto the bowl.

It will not become loose
and can be lifted out
smoothly. In addition, the convenient
removal handle makes for a clean and

easy element change.

Special advantage: the optional
patented oil drain valve opens
automatically to the tank when the filter
cover plate is opened.

Customer benefits of the new
generation:

Improved ease of maintenance

no risk of injury

since the element is securely attached
to bowl and a convenient removal
handle is provided

Cleaner element change element

firmly attached to bowl
and automatic oil drain valve available
(as an option)

Patented oil drain valve.

Element with removal handle.

Filter elements
optimized for efficiency.

In the Return Line & Suction Boost Filter
RKM special "Mobilemicron”

filter elements have always
been used
which have an exceptionally
good pressure drop
characteristic.
In other words, for the same

,“o\'i ambient conditions
"eﬁe“ and flow rate,

(o)

9’“/ Mobilemicron elements
produce significant lower Ap than

comparable hydraulic elements.

For the new generation we have gone
one better: Mobilemicron elements
in a High-Efficiency version achieve
particularly high separation rates.
That means still greater efficiency
for these already highly efficient
Mobilemicron filter elements.

Customer benefits of the new
generation:

Excellent component protection and
increased machine availability due to
the outstanding filtration efficiency of the
new High Efficiency elements

Protection of the shaft seals

of the hydrostatic drive

particularly low pressure drop across the
element (especially during cold start)

Mobilemicron filter elements.

Filtration efficiency

Filtration f'ating

High-Efficiency graph.

oI

oV

vay
with your company logo

Quality
Protection.

The new RKM is equipped
with a ,,Quality Protection
solution”. The anti-copying
measures built into the top
quality original elements
prevent counterfeit elements
being fitted.

In addition, the RKM
elements can of course
be overprinted as usual

(Brand labelling).
Overprinting also supports the exclusive
use of original elements.

Customer benefits of the new
generation:

Outstanding quality of the
replacement element

and with that, long service life

of element and components,
guaranteed cleanliness and high level
of operating reliability

Safeguarding of the
spare parts business
particularly for OEMs

Guaranteed

spare part quality

and therefore oil cleanliness in respect
of warranty claims

Brand Labelling. (Element with customer logo)

N E 7.124.0/04.15
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The New Generation: Optimized for Service.

A filter crammed with
cutting-edge technology.

The new RKM has not only been
optimized in terms of service,
efficiency and quality, but it also
triumphs in terms of other beneficial
refinements.

On this double page you will see

the choice of possible RKM
configurations. Each of the versions
illustrated is the result of

a specific customized solution.

In other words, these are not

"off the shelf" products but have
developed from specific requests from
the mobile sector.

The result is a range with matchless
flexibility and a wealth of ideas.
Further details can be found

in the current brochure no. 7.108.2..

Needless to say, with the varied

RKM standard range as your starting
point, there is always the option

of developing new RKM solutions
individually tailored to your application
and requirement profile.

Please view this selection as a
"appetizer" and let us know what
solutions you are seeking.

RKM 85 - 255 and 405 - 805 I RKM 155 - 305 with
Variety of connections with Cost-Saving connection "CS".

"RKM Multiport". The patented CS connection is designed
Almost all RKM sizes are available with a to speed up.and. simplify the mountmg of
Multiport filter head. The huge number of hoses by using just four screws supplied
possible combinations of return line and with the filter.

suction boost connections and the different

port positions means that the filter can Particular advantages of this version:
be quickly configured to suit individual . .

customers. I Simplified installation

Whereas in the case of conventional SAE
flanges four screws, four washers and two
installation fittings are required per hose
connection, the CS connection does not
require any other additional installation
fitting.

For sizes 405 and 805 there are for example
nearly 200,000 (!) versions available (see table
below).

Particular advantages of having variety of
connections:

Space and cost saving I Improved cold start performance
Reduction in components compared to standard threaded

Need for blocks, hoses and threaded connecfrlons., due to lower pressure drop
connections is eliminated on suction side.

Reduced risk of leakage
Great flexibility

Return Suction
lines lines

Connection R1 R2 R3 S4 S5 S6 S7 S8 S9

SAEDN50 v
SAEDNG5 v
G1 v v v v v v v Vv

G 1% N Y N N I

-
G1% v v v v v v v v
$rs
Variety of connections with RKM Multiport. Connection options for return lines and suction lines. Advantageous Cost-Saving connection.




Optimized for efficiency. Quality protected.

RKM 155 - 255 with
thermal bypass valve

For the RKM 155 - 255, a temperature controlled
cooler bypass valve can be built directly into the filter
head, on request. This "intelligent" valve varies the
volume of the fluid to be cooled depending on the
temperature of the operating fluid.

Particular advantages of this version:

Enhanced protection of the shaft seals

during cold start

because the built-in temperature-controlled valve
provides huge savings in Ap, particularly compared to
externally piped cooler bypass valves which use check
valves. Also in comparison to externally piped thermal
valves, significant improvements in Ap are achieved.

Drastically reduced time and effort for installation
(Plug & Play),

because the complete package is supplied ready-to-
install (reduction in components) and the need for blocks
and fittings is largely eliminated.

RKM head with built-in thermal bypass valve
and numerous connection options (Multiport).

RKM 355 with
cooler bypass valve.

The valve "V1" is used here
as a cooler bypass valve.

It protects the cooler from excessive pressures.

If the back pressure increases at the cooler during
cold start, the valve opens and part of the flow
drains directly to the tank.

In order to ensure full flow cooling,
the element bypass valve discharges to the cooler.

Particular advantages of this version:

Space and cost saving
Cooler bypass valve built into
the filter

Increased operating safety
Cooler always supplied with finely filtered oil

Pressure protection of the cooler

Function of the RKM 355 with cooler bypass valve.

N E 7.124.0/04.15
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IHYDAC RKM: Two Filters in One.

B A design that saves money.

N E 7.124.0/04.15

By using a HYDAC Return Line & Suction Boost Filter RKM
you will benefit from:

Space saving
Just one filter required instead of two

Easy maintenance
Half the time required for installation and maintenance

Cost saving
Lower investment, storage and service costs

Increased operating safety

Cavitation at the pump is reliably prevented
and finely filtered oil is supplied

even in the suction line.

One filter.
Two functions.
All the advantages.

The RKM combines the advantages of a return line filter
with those of a suction filter in a single filter!

Return line & suction boost filters are particularly suitable
for use in machines with two or more circuits,

such as for example in mobile working machines with
hydrostatic traction drives (wheel loaders, forklifts).

Suction
filter

Return line
filter

Working
hydraulics

Application example for the RKM in mobile machines.

B Function.

The return line flow Qg is supplied to the element
via one or more inlets "A". Once the element has
been subjected to flow from the outside to the
inside, the back-pressure valve "V1" in the ele-
ment builds 0.5 bar positive pressure.
Particularly in cold start conditions this positi-

ve pressure supports the suction characteris-
tics of the pump(s) connected to "B" (e.g. boost
pumps). This considerably reduces the risk of cavitation.

Ensure that the return line volume in operating conditions is always
greater than the volume which is supplied on the suction side. The surplus
volume drains to tank via "T". The bypass valve "V2" is fitted to relieve
excessive back-pressure.

Part of the flow then drains directly to tank, bypassing the element. This
configuration of valves ensures that only finely filtered oil reaches the suc-
tion port during operation*. The gradual increase of the valve
characteristics contributes to keeping the back pressure in the return lines
sufficiently low, even with high viscosity levels.

With optional valve "V3", oil can be drawn from the tank for short
periods®, e.g. for initial filling and for venting.

Further options:

Throttle in back
pressure valve ,,V1“
for reducing pressure
and draining oil

Anti-cavitation valve*
in the element
bypass valve "V2"

for finely filtered

oil also in anti-
cavitation mode

Anti-cavitation valve*
with coarse strainer
for filtered oil also

in anti-cavitation mode

* not for RKM 355
VA = clogging indicator

filtered,
pre-charged oil
for the boost
pump (Qg)

E suction line,

filter outlet (B)

contaminated oil
from the operating
hydraulics (Qg)

-

return line, ﬁ-

filter inlet (A)

filter element FE

pre-charged oil
for the boost
pump (Qs)

return
to the tank

back-pressure

valve V1
bypass valve V2
outlet
to the tank (T)
Function of the RKM.




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction

The filter housings are designed
in accordance with international
regulations. They consist of a filter
cover plate and an element location
spigot. The element is top-removable.

Standard equipment:
® bypass valve

® magnetic core built into cover plate

1.2 FILTER ELEMENTS

HYDAC filter elements are validated

and their quality is constantly

monitored according to the following

Return Line Suction Filter RKMR

Element flow direction from in to out

In-tank versions:

up to 800 I/min, up to 10 bar

RKMR
600 SET

RKMR
800 SET

I

1.3 FILTER SPECIFICATIONS

Nominal pressure up to 10 bar
Temperature range -30 °C to +120 °C
Material of housing tube Steel

Material of cover plate EN-GJS-500

Bypass cracking pressure

3 bar (others on request)

standards:
@ |SO 2941
@ [SO 2942
®|SO 2943
® SO 3724
®|SO 3968
®[SO 11170
®|SO 16889
Contamination retention capacities
ing

Glass fibre (ULP)
RKMR- 5 pum 10 um 25 um
KIT
600 85 153 170
800 115 207 230
Glass fibre with pre-filter (UHC)

RKMR- 5 pum 10 um 20 uym
KIT
600 272 408 459
800 368 552 621

Filter elements are available with the
following pressure stability values:

Glass fibre (ULP):
Glass fibre with pre-filter
(UHC):

6 bar

6 bar

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
In-tank filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® without magnetic core

® air bleed valve in cover plate

® protective strainer for bypass and anti-
cavitation valve

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
Test certificate 2.2
Other approvals on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION

® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

&

3.0bar

0.04bar

0.04bar 4
-

AL}
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

Filter type

0
0
(o=
~
o
OO0
o
X
=
=
lo

RKMR

Filter material of element

ULP Glass fibre
UHC  Glass fibre with pre-filter

Size of filter or element

RKMR: 600, 800

In-tank version

KIT filter cover plate and element spigot only

Filtration rating in pm
ULP : 5,10,25
UHC : 5,10, 20

Type of clogging indicator

W without port, no clogging indicator

Type code
1

Modification number

X the latest version is always supplied

Supplementary details
no details = standard bypass cracking pressure B3 = 3 bar
B. special bypass cracking pressure

V FPM seals

OM without magnetic core

NRF protective strainer for anti-cavitation valve

BRF protective strainer for bypass valve

2.2 REPLACEMENT ELEMENT

Size

3
2
lo
€
o
<

0600, 0800

Type
R

Filtration rating in pm
ULP : 005, 010, 025
UHC : 005, 010, 020

Filter material

ULP, UHC

Supplementary details
V (for descriptions, see point 2.1)




3. FILTER CALCULATION /
SIZING

3.1 GRAPHS FOR COMPLETE FILTER
The total pressure drop graphs apply
to mineral oil with a density of
0.86 kg/dm? and a kinematic viscosity
of 30mm?/s.

RKMR 600 KIT: ULP

05
5
0.4 A7
—_ d
= /]
© 03 7
=} / 10 pm
Q 0.2 -~
< 25 um
0.1 15 =
éz/
0.0 -
0 100 200 300 400 500 600
Q [I/min]

RKMR 600 KIT: UHC

0.4
/5 pm
__ 03 7
© /
=3 0.2 10 um
01 / //// 20 pm
L~ —//
0.0 .é—_/__
0 100 200 300 400 500 600
Q [I/min]
RKMR 800 KIT: ULP
0.6
05 A 5um
'g‘ 0.4 ,/
=3 0.3 / 10 ym
o // /
< 02 /‘ 25 um
0.1 e
é//r
0.0 -
0 200 400 600 800
Q [I/min]

RKMR 800 KIT: UHC

04

/Spm

0.3
.g. e
2 oo / 410 um
0.1 ,/ // 20 pm
/
é/
0.0 -
0 200 400 800 800

Q [I/min]
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4. DIMENSIONS

RKMR 600 - 800 KIT

@235 +0.2

13

li"‘1'II

— ~/ pressure

release
opening

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.

190 +0.2

Subject to technical modifications.

anti-cavitation
valve
[ 0.04 bar

INBUS RIPP W251
M8-129

View from above (without cover plate)

back-pressure

suction connection

valve
0.04 bar
= = <= return line
éfilter with
magnetic core
1 1
3.0bar
0.04bar
I I
0.04bar &
T protectivie
strainer
tank
'
suction line
tube @ 60
RKMR B C min. Weight incl.
KIT element [kg]
600 695 570 294
800 807 685 32.4

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction
The filter consists of a filter head with
built-in bypass valve and a screw-on
filter cartridge.

Standard equipment:
® with bypass valve
1.2 FILTER CARTRIDGES

MG: Cartridge connection thread,
to ISO 228
Sealing on inside
(Note: the seal on the
0080 MA cartridge is also
on the inside!)

Cartridge connection,
UN thread sealing
on the outside

MA:

Seals Seals

Spin-On Filter MF/MFD
up to 300 I/min, up to 8 bar

MF MF MFD MFD
160 180 160 180

1.3 FILTER SPECIFICATIONS

MF
80

Nominal pressure

8 bar

Temperature range

-30 °C to +100 °C

Pressure setting of clogging indicator: Ap,

Type E: 0to 16 bar
Type F: 1.5 or 2 bar
Type UE: 0 to -1.0 bar
Type UF: -0.2 bar

Type of clogging indicator

VMF (return line indicator)

Material of filter head

Aluminium

Material of filter cartridge

Sheet steel

Cracking pressure of bypass valve

1.7 bar (standard for size 80)
2 bar (standard for size 160/180)

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
Inline filter

1.6 SPECIAL MODELS AND
ACCESSORIES

Without bypass or with other bypass
cracking pressures

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils to DIN 51524

® Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

Symbol for hydraulic systems

N E 7.301.17/04.15
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

=
T
|_\
1N
~

(oy

Filter type
MF  (all sizes; 1 filter cartridge)
MFD (sizes 160 and 180; 2 filter cartridges)

Filter material
BN  Betamicron®
P Paper (only MF 80 and MF/MFD 160)

Size of filter or cartridge

MF: 80, 160, 180
MFD: 160, 180

Operating pressure

A 8 bar

Type of cartridge connection
G thread to ISO 228 (G % on size 80; G 1% on size 160)

U UN thread (1-12 UNF on size 80, 12 x 16 UN-2B on size 160/180)

Type and size of port

Type | Connection |Filter size

80 160 180
C G% MF - -
E G1 7% — MF MF
F G172 = MFD | MFD

Filtration rating in pm
BN 3,5,10, 20
P 10

Type of clogging indicator
A steel blanking plug in indicator port
E pressure gauge
F pressure switch
UE vacuum gauge
UF  vacuum switch

pressure indicators

vacuum indicators

for other clogging indicators
see brochure no. 7.050../..

Type code
0

1-8 seePoint2.4

Modification number
X the latest version is always supplied

Supplementary details

B. cracking pressure of bypass (e.g. B0.2 = 0.2 bar; B0.25 = 0.25 bar)

KB  without bypass valve (only for size 160/180)

2.2 REPLACEMENT CARTRIDGE

0160 MA 01

|00
|4

Size
0080, 0160, 0180

Type

MG for filters with cartridge connection G (= thread to ISO 228);
paper filter material only (exception: MF 80: 20 BN)

MA for filters with cartridge connection U (= UN thread)

Filtration rating in ym
BN 003, 005, 010, 020 (for MF 80: MA = only 10 ym; MG = 20 uym)
P 010

Filter material
BN, P

2.3REPLACEMENT CLOGGING INDICATOR

<
=
T
N
M

Type of indicator
VMF Return line pressure indicator

Pressure setting

2 2 bar standard for size 160/180
1.5 1.5 bar standard for size 80

Type of clogging indicator

] (see Point 1.3)

F (see Point 2.1)
Modification number

X the latest version is always supplied




2.4 MOUNTING POSITION OF THE CLOGGING INDICATOR

MF 80 MF 160/180

For MF filters

MFD 160/180

Type Mounting position of Application of  Type of Specials
code clogging indicator complete filter indicator
0.X Without clogging indicator, blanking plug in all indicator ports —
1.X Filter inlet: on left ﬁeturn line Pressure indicator —
ilter
2.X Filter inlet: on right ]I:{Ieturn line Pressure indicator —
ilter
3.X Filter outlet: on left Suction filter ~ Vacuum indicator - with byp. cracking press. 0.2 bar (.../-B0.2)
- without bypass valve (.../-KB)
only for sizes 160 and 180
4.X Filter outlet: on right Suction filter ~ Vacuum indicator - with byp. cracking press. 0.2 bar (.../-B0.2)
- without bypass valve (.../-KB)
only for sizes 160 and 180
5.X Filter inlet & outlet: on left Pressure filter Pressure and -
vacuum indicator
6.X Filter inlet & outlet: on right Pressure filter Pressure and -
vacuum indicator
7.X Filter inlet: on right and left Return line filter Pressure indicator  —
8.X Filter outlet: on right and left Suction filter ~ Vacuum indicator ~ Only for sizes 160 und 180, on versions:

- with byp. cracking press. 0.2 bar (.../-B0.2)
- without bypass valve (.../-KB)

For MFD filters

Type Mounting position of Application of  Type of Specials

code clogging indicator complete filter indicator

0.X Without clogging indicator, blanking plug in all indicator ports —

1.X Filter inlet: on right Return line filter Pressure indicator —

3.X Filter outlet: on right Suction filter ~ Vacuum indicator Only on versions:
- with byp. cracking press. 0.2 bar (.../-B0.2)
- without bypass valve (.../-KB)

5.X Filter inlet & outlet: on right Pressure filter Pressure and -

vacuum indicator

2.5 CARTRIDGE SELECTION TABLE

Filter type MF

Filter type MFD

Size 80 Cartridge Size 80 Cartridge
MF P 80 AGC 10 ... 0080 MG 010 P - not available
MF BN 80 AUC 10... 0080 MA 010 BN — not available
MF BN 80 AGC 20 ... 0080 MG 020 BN - not available
Size 160 Cartridge Size 160 Cartridge

MF P 160 AGE 10...

0160 MG 010 P

MFD P 160 AGF 10...

0160 MG 010 P

MF BN 160 AUE 3...

0160 MA 003 BN

MFD BN 160 AUF 3...

0160 MA 003 BN

MF BN 160 AUE 5...

0160 MA 005 BN

MFD BN 160 AUF 5...

0160 MA 005 BN

MF BN 160 AUE 10...

0160 MA 010 BN

MFD BN 160 AUF 10...

0160 MA 010 BN

MF BN 160 AUE 20...

0160 MA 020 BN

MFD BN 160 AUF 20...

0160 MA 020 BN

Size 180

Cartridge

Size 180

Cartridge

MF BN 180 AUE 3...

0180 MA 003 BN

MFD BN 180 AUF 3...

0180 MA 003 BN

MF BN 180 AUE 5...

0180 MA 005 BN

MFD BN 180 AUF 5...

0180 MA 005 BN

MF BN 180 AUE 10...

0180 MA 010 BN

MFD BN 180 AUF 10...

0180 MA 010 BN

MF BN 180 AUE 20...

0180 MA 020 BN

MFD BN 180 AUF 20...

0180 MA 020 BN

2.6 CHANGING THE CARTRIDGE

Filter cartridge type MG:

Unscrew filter cartridge (using a strap
wrench, if necessary). Lubricate seal
on the new cartridge. Screw in new
cartridge until contact is made with the
sealing surface. Then hand-tighten.
Check for leakage and tighten further
if necessary.

Filter cartridge type MA:

Unscrew filter cartridge (using a strap
wrench, if necessary). Lubricate new
seal and insert it into the filter head.
Screw in new cartridge until contact is
made with the sealing surface. Then
hand-tighten. Check for leakage and
tighten further if necessary.

N E7.301.17/04.15
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3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)
-0 . _SK* , viscosity
Apelement Q 1000 30
(*see Point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968

The housing curves apply to mineral
oil with a density of 0.86 kg/dm?® and
a kinematic viscosity of 30 mm?/s.

In this case, the differential pressure
changes proportionally to the density.

MF 80

0.45
0.40 /
0.35
0.30

I
0.25 //
0.20

0.15 A

-

0.10 "

0.05 /

0.00

Ap [bar]

0 20 40 60 80 100
Q [I/min]

MF 160, 180

0.40
0.35

030 /
0.25 /

020 /
p.

0.15 /

0.10 -2
.~
0.05 ]

0 20 40 60 80 100 120 140 160 180
Q [I/min]

Ap [bar]

0.00

MFD 160, 180

0.45
0.40

0.35 /
0.30

0.25 /
020

0.15 /
0.10 //

Ap [bar]

005 !

0.00

0 50 100 150 200 250 300
Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS
The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in
viscosity.

BN Filtration rating

3 um 5 um 10 ym 20 pm
80 - - 4.3 2.5
160 4.3 3.6 2.0 1.1
180 2.2 1.9 1.1 0.6

3.3 SIZING GUIDELINES

Filters should be calculated on the basis of a total differential pressure with clean
element and at operating temperature; for use as:

Suction filter: 0.03 - 0.05 bar
Return line filter: 0.3-0.5bar
Pressure filter: 0.3-0.5bar

However, cold start conditions must be taken into account.




4. DIMENSIONS

MF 80
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MFD 160/180
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Summary
Filter type Port size Port size Weight incl. Vol. of pressure
Inlet / Outlet Cartridge element [kg] chamber [I]
MF 80 G¥% G%, 1-12 UNF 0.9 1.00
MF 160 G1% G1%, 17/2x16 UN-2B 2.3 2.00
MF 180 G1% 172x16 UN-2B 2.8 3.30
MFD 160 G1% G1%, 17x16 UN-2B 3.7 4.00
MFD 180 G1Y% 172x16 UN-2B 4.5 6.60

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet
D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01
Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL

SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.
Standard equipment:

® integrated thermal bypass valve

® bypass valve
® connection for a clogging indicator

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@[S0 2941, 1SO 2942, ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities

ing

Inline Filter LPF

With Integrated

Thermal vpass Valve

up to 140

LPF LPF LPF LPF
161TH  241TH 261 TH

%%’ﬁﬁ

1.6 FILTER SPECIFICATIONS

min, up to 50 bar

Nominal pressure

50 bar

Fatigue strength

At nominal pressure 10° cycles
from 0 to nominal pressure

Temperature range

-10 °C to +100 °C

Material of filter head

Aluminium

Betamicron® (BN4HC)
CPFATH 3pm __ 5pm 10 um 20 pm
161 15.2 16.8 20.2 22.9
241 25.1 27.8 335 37.9
261 38.8 43.0 51.7 58.5
281 62.4 69.2 83.2 94.1

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
Mobilemicron (MM): 10 bar
1.3 SEALS

Perbunan (=NBR)
1.4 INSTALLATION
Inline filter

1.5 SPECIAL DESIGNS AND
ACCESSORIES

® Seals in FPM, EPDM
® No clogging indicator port

Material of filter bowl

Aluminium

Type of clogging indicator

VM (differential pressure measurement
up to 210 bar operating pressure)

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3.4 bar

1.7 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFC and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

Symbol for hydraulic systems

B

65° < T < 80°
partial flow

through cooler <>

Tz T<80°

T1 T>65°

BRI

bypass
3.4 bar

1.8 FILTER CALCULATION /
SIZING

Curves on request!

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

(BN4HC)
3 um 5um 10um 20 um
161 134 10.4 6.5 3.5
241 8.1 6.3 3.9 2.1
261 5.2 4.1 2.5 1.4
281 3.3 2.5 1.6 0.9

N E 7.126.1/04.15
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2. MODEL CODE
2.1 COMPLETE FILTER

Type | Filter material |Size |Pressure |Type of Filtration Type of Type Modification | Supplementary
range connection rating [um] | clogging indicator* | code number details
LPF |BN/HC = 161 |G= I =1/16-12UN | BN/HC: A =steel blanking |1 X= TH = with integrated !
Betamicron® | 241 50 bar 3,5,10,20 plug in The latest | thermal bypass |
Glass fibre 261 Z =customer indicator version is -
281 Speciﬁc MM: ort always f :
MM = 8, 10, 15 B =5isua| supplied It is essential
(l\ggmferz';mn (other i C =electrical to quote this code!
s connections on D =visual/ _
fibre) request) electrical V. = FPMseal
L.. = light with appropr.
voltage (24, 48
110, 220 Volt)
* for other clogging indicators see brochure no. 7.050../..
2.2 REPLACEMENT ELEMENT 2.3 REPLACEMENT CLOGGING INDICATOR
Size | Type Filtration Filter Supplementary Type |Pressure Type of Modification Supple-
rating [um] material | details setting clogging number mentary
0161 |RD= BN4HC: BN4HC [B3.4 = indicator® details
0241 |Returnline |3, 5, 10, 20 with bypass valve VM 2= W = no port, X = V=
0261 |element for | MM: MM (cracking press. 3.4 standard no indicator The latest FPM
0281 |pressure 8,10, 15 bar) 2 bar B = visual version is seal
filter B6 = C = electrical always
with bypass valve D = visual/ supplied
(cracking press. 6 bar) electrical
KB =
without bypass valve

3. DIMENSIONS

@114

52

56

" 1

¢
= ©t=/s 9

nqnnu’_u’
| | PEE
wnogn
‘ ' 2388
’ EEEE
' ) -
[ |
SW 27
$95.2 EE
outlet 26
11/6-12UN lp 10 x 17 deep
uno
3 | 7 & & = B LPF Weight incl. element  Volume of pressure
— = & [kg] chamber [I]
<4 1 8 AN\ 2 161 36 06
) —
| inlet 241 3.8 0.9
L 1 1/6-12 UN
261 4.2 14
outlet
11/6-12UN 3] 26 65 281 4.7 2.0

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL

SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.
The built-in check valve in the filter
head supplies partial flow to the
cooler.
Standard equipment:

® cooler bypass valve

® connection for a clogging indicator

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941, ISO 2942, 1ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities

ing

Filter LPF
Flange-Mounted,

With Inteégrated Cooler B
l/min, up to 5

up to 26

LPF 161 LPF241 LPF261 LPF 281
GGA.. GGA.. GGA.. GGA..

1.6 FILTER SPECIFICATIONS

ass Valve
ar

Nominal pressure

50 bar

Fatigue strength

At nominal pressure 10° cycles
from 0 to nominal pressure

Temperature range

-10 °C to +120 °C

Material of filter head

EN-GJS-400

Material of filter bowl

Aluminium

Type of clogging indicator

VM (differential pressure measurement
up to 210 bar operating pressure)

Betamicron® (BN4HC)
LPFGGA 3 um 5um 10 um 20 um
161 15.2 16.8 20.2 22.9
241 251 27.8 33.5 37.9
261 38.8 43.0 51.7 58.5
281 62.4 69.2 83.2 94.1

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
Mobilemicron (MM): 10 bar
1.3 SEALS

Perbunan (=NBR)
1.4 INSTALLATION
Inline filter

1.5 SPECIAL DESIGNS AND
ACCESSORIES

® Seals in FPM, EPDM
® Without clogging indicator connection

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3.4 bar

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFC and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

Symbol for hydraulic systems

3.4 bar
}{ 3.4 bar
A <D OM—— B
N

1.10 FILTER CALCULATION /
SIZING

GRAPHS FOR COMPLETE FILTER

The total pressure drop graphs apply
to mineral oil with a density of

0.86 kg/dm?® and a kinematic viscosity
of 30mm?/s.

5

45 >
4 —
35 =
= 3 _
[}
2 25
Q
g 2
15
1
05
0
0 50 100 150 200 250 300
Q [I/min]

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

Betamicron® (BN4HC)
3 um 5pum 10 um 20 ym
161 13.4 10.4 6.5 3.5
241 8.1 6.3 3.9 2.1
261 5.2 4.1 2.5 1.4
281 3.3 2.5 1.6 0.9

N E 7.574.1.1/04.15



2. MODEL CODE
2.1 COMPLETE FILTER

o E7.574.1.1/04.15
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Type | Filter material |Size |Pressure |Inlet/ Type of Filtration | Type of Type | Modification | Supplementary
of element range outlet connection | rating clogging code |number details
to cooler [um] indicator*
LPF |BN/HC = 161 G= G= A = BN/HC: | W =without 1 X = V = FPM seal
Betamicron® | 241 50 bar M27x2 2 mounting |3, 5, port, no clogging The latest
(glass fibre) 261 holes 10,20 |indicator version is L.. = light with appropr.
281 A =steel plug in always voltage (24, 48
MM = MM: indicator supplied 110, 220 Volt)
Mobilemicron 8,10, port
(synthetic 15 B =visual
fibre) C =electrical
D =visual/
electrical
* for other clogging indicators see brochure no. 7.050../..
2.2 REPLACEMENT ELEMENT 2.3 REPLACEMENT CLOGGING INDICATOR
Size | Type Filtration | Filter Supplementary Type |Pressure Type of Modification | Supplementary
rating material details setting clogging number details
[um] indicator®
0161 |RD = BN4HC = | BN4HC = B34 = VM 2= W = no port, X = V=
0241 |Return line | 003, 005, | Betamicron® |with bypass valve standard no indicator | The latest FPM
0261 |element 010, 020 (cracking press. 3.4 bar) 2 bar B =visual version is seal
0281 |for MM = B6 = C = electrical always
pressure  |MM = Mobilemicron | with bypass valve D = visual/ supplied
filter 008, 010, (cracking press. 6 bar) electrical
015 KB =
without bypass valve
3. DIMENSIONS
69.8 10.10
&
o = | }
o 39 °
! @2
‘ 3
. 1/ 2
M27x2 ISO 6149 / |
! 10101010
233
wwown
| | BIEE
Wl
L5y
sw27
©$95.2 e
110
142
76 blanking plug SW 27 or
16 clogging indicator_ as
. LPF Weight incl. element  Volume of
[kg]l pressure
chamber [I]
f _ . N 161 4.8 0.6
-J:r- 241 5.0 0.9
. 261 5.4 1.4
281 6.0 2.0
NOTE HYDAC Filtertechnik GmbH
; L : s v Industriegebiet
The information in this brochure relates to the operating conditions and applications
described. D-66280 Sulzbach/Saar

Tel.: 0 68 97 / 509-01
Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com

For applications or operating conditions not described, please contact the relevant
technical department.
Subject to technical modifications.




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.

Standard equipment:

® 4 possible positions for a
clogging indicator

® bypass valve

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941

@ SO 2942

@ SO 2943

®|SO 3724

@ |SO 3968

@ SO 16889

Contamination retention capacities

ing

Betamicron® (BN4HC)

MEX |3 um |5um [10um |20 um
100 |24.2 |27.8 |27.8 |28.8
200 |41.3 |474 |474 |494

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
ECOmicron® (ECON2): 10 bar
Mobilemicron (MM): 10 bar

Inline Filter MFX
up to 130 I/min, up to 50 bar

MFX 100 MFX 200

1.3 FILTER SPECIFICATIONS

Nominal pressure

50 bar

Fatigue strength
(without BF clogging indicator)

At nominal pressure 10° cycles
from O to nominal pressure
300,000 cycles at 70 bar

Temperature range -10 °C to +80 °C
Material of filter head Aluminium
Material of filter bow! Aluminium

Type of clogging indicator

VM (Diff. pressure indicator up to 210 bar
operating pressure)

VL (Diff. pressure indicator up to 50 bar
operating pressure)

Setting pressure of the clogging indicator

Standard 2.5 bar, optional 1 bar
(others on request)

Bypass cracking pressure

Standard 3.5 bar, optional 1.7 bar
(others on request)

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
INLINE FILTER

1.6 SPECIAL MODELS AND
ACCESSORIES
Seals in EPDM (on request)

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, AP,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFC and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 MAINTENANCE INSTRUCTIONS
® Filter housings must be earthed.

® When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

N E 7.123.1/04.15
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2. MODEL CODE (also order example)

2.1 COMPLETE FILTER

z
N
|UJ
Z
|:|:
o

Filter type
MFX

Filter material of element

BN/HC Betamicron® (BN4HC)
ECO/N ECOmicron® (ECONZ2)

BN

(9]
|=
o
|0
m
S
X

MM Mobilemicron

Size of filter or element

MFX: 100, 200

Operating pressure

G = 50bar

Type and size of connection

Type |Connection Filter size
100 200

C G% ) )

D G1 ° )

E M26 x 1.5 ) )

I 11/16-12UN | @ )

K 15/16-12UN |® )

L M33 x 2 ° )

Filtration rating in pm

BN/HC, ECO/N :5, 10, 20

MM 8,10, 15

Type of clogging indicator

without port (no clogging indicator)
A plastic blanking plug in indicator port
B visual
C  electrical
D visual and electrical
BF

Type code

visual, mobile (only on type codes 3.X and 4.X)

for other clogging indicators,
see brochure no. 7.050../..

1-4 see point 2.5 —
Modification number

Installation position of the clogging indicator

X the latest version is always supplied

Supplementary details
B3.5 standard: Bypass cracking pressure 3.5 bar

B. special bypass cracking pressure (e.g. B1.7 = 1.7 bar)
L... light with appropriate voltage (24, 48, 110, 220 Volt)

LED 2 light emitting diodes up to 24 Volt
W  suitable for HFA and HFC emulsions

2.2 Preferred models

MFX ..... 100/200 G C .... BF 4.X/-B3.5
MFX ..... 100/200 G C .... W 0.X/-B3.5
MFX ..... 100/200 G C .... A2.X/-B3.5
MFX ..... 100/200 G D .... BF 4.X/-B3.5
MFX ..... 100/200 G D .... W 0.X/-B3.5
MFX ..... 100/200 G D .... A2.X/-B3.5

2.3 REPLACEMENT ELEMENT

Size

] A bypass is essential

and must be selected!
only for clogging indicators
] type IIDII

0100 MX 010 BN4HC

0100, 0200

Type
MX

Filtration rating in ym
BN4HC, ECON2 : 005, 010, 020
MM : 008, 010, 015

Filter material
BN4HC, ECON2, MM

[-B3.5

Supplementary details
W  (for descriptions, see point 2.1)
B3.5 standard: bypass cracking pressure 3.5 bar

B. special bypass cracking pressure (e.g. B1.7 = 1.7 bar)

]

A bypass is essential and must be
selected!




2.4REPLACEMENT CLOGGING INDICATOR

Type of indicator

VM 2.5 D.X [-L24

VM Diff. pressure indicator up to 210 bar operating pressure
VL Diff. pressure indicator type "BF" up to 50 bar operating pressure and max. operating temperature of -10 °C to +80 °C

Pressure setting
2.5 standard 2.5 bar, others on request

Type of clogging indicator (see Point 2.1)

Modification number

X the latest version is always supplied

Supplementary details

L..., LED, W (for descriptions, see point 2.1)

2.5 TYPE CODE: INSTALLATION
POSITION OF THE CLOGGING
INDICATOR

Type code 3.X and 4.X only possible
with indicator type "BF"!

3. FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APy ousing = 9iven in graphs

(see point 3.1)
-q . SK' - viscosity

1000 30
(*see point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

pelement

3.1 Ap-Q HOUSING CURVES BASED ON ISO 3968

The housing curves apply to mineral oil with a density of 0.86 kg/dm? and
a kinematic viscosity of 30 mm?/s.
In this case, the differential pressure changes proportionally to the density.

MFX 100/200: G1

1.00

0.90

0.80

0.70

0.60

0.50

Ap [bar]

0.40

Ap [bar]

0.30

~

0.20

1~

0.10

_—

0.00

"]

—

0

50 100

Q [l/min]

150

MFX 100/200: G 3/4

v/
//
//
//
/|
'
g /
1
[ 20 40 60 80 100 120 140 160 180 200
Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(lI/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

viscosity.
ECON2 MM*
3 um 5um 10 ym 20 um 10 um 15 uym
100 13.00 10.00 6.50 4.80 2.70 2.20
200 8.00 5.90 3.80 2.80 1.60 1.30
* 8 um values on request!
BN4HC: MFX 100 BN4HC: MFX 200
. Jo | w =
E N //
,%‘ 12 /Sw — o //Sum
< 06 / / & 04 A A
‘ //// / woum < 03 /4/ / o
04 - 20um /' / j—
// // 02
02 y P~ —
p— =
Q [I/min] Q [I/min]
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4. DIMENSIONS

MFX 100/200

101.6 ®101.6
&
5 - L
@ <
(oo}
= | | : ( ] 1 ‘ | Torque value for housing
©oN Ma =40 Nm
&S
-0
. x :
\. — — J — /
3 hex. 24 »84
35.1
l x MFX 100/200... Mounting x
D ..GC... M10 — 13 [0.5] deep
S % | - — I ...GD... M10 — 13 [0.5] deep
..GE... M10 — 13 [0.5] deep
- LGl 3/8 — 16 UNC, 13 [0.5] deep
E ..GK... 3/8 — 16 UNC, 13 [0.5] deep
.G L. M 10 — 13 [0.5] deep
MFX |Weight incl. Volume of
element [kg] pressure
chamber [I]
100 |[1.46 0.71
200 ([1.74 1.12
NOTE HYDAC Filtertechnik GmbH

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

Industriegebiet
D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01
Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction

The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.

Standard equipment:

@ differential pressure controlled relief

valve

® connection for a clogging indicator

1.2 FILTER ELEMENTS

HYDAC filter elements are validated

and their quality is constantly

monitored according to the following

standards:
@ |SO 2941
® SO 2942
®[SO 2943
®|SO 3724
®|SO 3968
®|SO 11170
@ISO 16889
Contamination retention capacities
ing

Betamicron® BN4HC

LFM 3 um 5um 10 um 20 uym
60 6.5 7.3 7.8 8.0
110 13.8 15.5 16.4 16.9
140 18.1 20.3 21.5 22.2

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC):

20 bar

Inline Filter LFM
with Differential Pressure

Relief Valve

up to 120 I/min, up to 63 bar

LFM 60 LFM 110 LFM 140

1.3 FILTER SPECIFICATIONS

Nominal pressure

63 bar

Fatigue strength

At nominal pressure 108 cycles
from O to nominal pressure

Temperature range

-30 °C to +100 °C
(LFM 140: -30 °C to -10 °C:
Pmax=31.5 bar)

Material of filter head

Aluminium

Material of filter bowl

Aluminium (steel for LFM 140)

Type of clogging indicator

VM (differential pressure measurement
up to 210 bar operating pressure)

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3.5 bar (others on request)

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
Inline filter

1.6 SPECIAL MODELS AND
ACCESSORIES

With pressure release / oil drain plug
(SO184)

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 MAINTENANCE INSTRUCTIONS
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

N E 7.567.2/04.15
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

-
-
=
|m
Z
|:|:
(@)
=
|
(@)
|=

Filter type
LFM

Filter material of element

BN/HC Betamicron® (BN4HC)
Size of filter or element

LFM: 60, 110, 140
Operating pressure

F = 63 bar

Type and size of connection
Type | Port

Filter size
60 | 110 | 140
© G % ® ) ®

Filtration rating in pm
BN/HC: 3, 5, 10, 20
Type of clogging indicator

plastic blanking plug in indicator port
stainless steel blanking plug in indicator port
visual

electrical

visual and electrical

Type code

for other clogging indicators,
see brochure no. 7.050../..

OO w> <

1

Modification number
X the latest version is always supplied

Supplementary details
DBV5.5 opening pressure of pressure relief valve 5.5 bar
L... light with appropriate voltage (24, 48, 110, 220 Volt)
LED 2 light-emitting diodes up to 24 Volt

S0O184 pressure release/oil drain screw

V FPM seals

2.2 REPLACEMENT ELEMENT

] only for clogging
indicators type "D"

(=]
=
—_
(=]
w]
(=]
-
o
00
Z
S
T
(o}
I
<

Size
0060, 0110, 0140

Type
D

Filtration rating in ym

BN4HC: 003, 005, 010, 020
Filter material

BN4HC

Supplementary details
V (for descriptions, see Point 2.1)

2.3 REPLACEMENT CLOGGING INDICATOR

<
=
N
[w)
X
=

Type of indicator

VM differential pressure indicator up to 210 bar operating pressure

Pressure setting

2 standard 2 bar, others on request
Type of clogging indicator

D (see Point2.1)
Modification number

X the latest version is always supplied

Supplementary details
L..., LED, V (for descriptions, see Point 2.1)




3. FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)
-0 . _SK* , viscosity
Apelement Q 1 ooo 30
(*see Point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968

The housing curves apply to mineral oil
with a density of 0.86 kg/dm? and

a kinematic viscosity of 30 mm?'s.

In this case, the differential pressure
changes proportionally to the density.

LFM 60/110/140

14
12 A

/
08 /

/
0.2 /

0.0

Ap [bar]

20 40 80 80 100 120
Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

viscosity.
LFM BN4HC
3 um 5 um 10 ym 20 ym
60 28.9 20.4 13.2 7.9
110 14.9 10.7 6.6 3.7
140 12.8 8.2 4.8 2.9
BN4HC: LFM 60 BN4HC: LFM 140
2 3um 5um 18
18 /,/ v 16 /3um
— 16 10um 14
& 14 VA4 — =, P
Q 12 / ~ _8 L~
= / / // = 5um
o 1 20 ym /
T os / u Q s /7 L
o.a P 0.6 L~ = 10um
0'4 A 04 AT P
) / = /// __.———""_—'—_—-l 2 um
024 ] 02 o —
ol . L=
0 20 40 60 80 100 120 o 20 40 60 80 100 120
Q [I/min] Q [I/min]
BN4HC: LFM 110
2
18 3um
16
'g‘ 14 A .
8, 1’? /// um
o // //
4 o8 10 um
06 P ——
04 — L e 20 pm
02 B e S
—
[} 20 40 60 80 100 120
Q [I/min]
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4. DIMENSIONS

outlet inlet
G 3/4 x 16 deep G 3/4 x 16 deep

B4

120
438

80

206.5
274.5
318.0

55

LFM 60
LFM 110
LFM 140

i

45

tank connection
M6 x 9 deep ) M18 x 1.5 x 12 deep

50
1
106

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

LFM | Weight incl. Vol. of pressure
element [kg] chamber [l]

60 1.9 0.20

110 2.3 0.33

140 | 4.5 0.40

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS
1.1 FILTER HOUSING

Construction

The filter housings are designed

in accordance with international
regulations.

They consist of a filter housing and a
fixed filter element.

Standard equipment:
® without bypass valve

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ISO 2941, 1SO 2942, ISO 2943,
ISO 3968, 1ISO 11170, ISO 16889

Filter elements are available with the
following pressure stability values:

Wire mesh (WR): 6 bar

Inline Filter ILFR

In-tank versions:

up to 50 I/min, up to 140 bar

ILFR 20 ILFR 30 ILFR 50

1.3 FILTER SPECIFICATIONS

Nominal pressure

up to 140 bar

Temperature range

-30 °C to +100 °C

Material

Steel

1.4 SEALS
Perbunan (=NBR)
1.5 INSTALLATION
Inline filter
1.6 SPECIAL MODELS AND
ACCESSORIES
® On request
1.7 SPARE PARTS
See Original Spare Parts List
1.8 CERTIFICATES AND APPROVALS

Test certificate 2.2
Other approvals on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS
DIN ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 MAINTENANCE INSTRUCTIONS
® Filter housings must be earthed.

Symbol for hydraulic systems

N E 7.585.0/04.15
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2. MODEL CODE (also order example) ILFR WR 30 J G D 60 W 1.
2.1 IN-TANK MOUNTED FILTER VERSION
Filter type
ILFR
Filter material of element
WR  Wire mesh
Size of filter or element
ILFR: 20, 30, 50
Operating pressure
J 140 bar
Type and size of port - inlet
Type |Port Filter size
20 | 30 | 50
D M22x1.5 )
G M26x1.5 [
H M30x2 ®
Type and size of port - outlet
Type |Port Filter size
20 | 30 | 50
D M22x1.5 °
G M26x1.5 ® °
Filtration rating in pm
WR: 60
Type of clogging indicator
W without port, no clogging indicator

Type code
1

Modification number

~
|.

X the latest version is always supplied
Supplementary details

AA connection type: male/male
\% FPM seals

3. FILTER CALCULATION / SIZING
3.1 GRAPHS FOR COMPLETE FILTER

The curves apply to mineral oil with a density of 0.86 kg/dm?
and a kinematic viscosity of 30mm?s.

ILFR 50
ILFR 20 02
07 0,18
06 0,16 /1’
' /' 0,14 /
05 oo
— © )
& 04 / 2 o //
o y.
=2 g oo
o 03 0.06 pd
< 02 0,04
: : 7
0,02 ,/
0,1 / 0 /
0 0 10 20 30 40 50 60 70
0 10 20 30 40 .
Q [I/min]
Q [I/min]
ILFR 30
05 ;
045
04 //
0,35 ~/
e 03
s :
2 025 //
g 02
0,15
0,1
0,05 —
0
0 10 20 30 40 50
Q [I/min]




4. DIMENSIONS

ILFR 20
DIN 475 - SW32 DIN 475 - SW32
ASE borehole W
13.5 \ 12 to DIN 3861
\ 7
L
] m A/
3
> < (44]
|/
inlet outlet
ILFR 30
DIN 475 - SW32 DIN 475 - SW32
146.5 £1
borehole W
to DIN 3861 12 \ 13.5
\\ ]
2\
b m j_ - -— <
|/
inlet outlet
ILFR 50
DIN 475 - SW36 DIN 475 - SW36
| 146 +1 |
borehole W
to DIN 3861 e \ s

(@70)
A
1

inlet

outlet

ILFR [A B Weight incl.
element [kg]

20 M22x1.5 |M26x1.5 [0.56

30 M26x1.5 |M22x1.5 [0.80

50 M30x2 M26x1.5 |1.62

N E 7.585.0/04.15
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.

Standard equipment:
® bypass valve

® connection for a clogging
indicator on the top of the head
(4 mounting holes)

@ filters are supplied phosphated and
primed

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941

@ SO 2942

@S0 2943

®|SO 3724

® SO 3968

® SO 11170

@ SO 16889

Contamination retention capacities

ing

Betamicron® BN4HC

MFM 3 um 5um 10 ym 20 uym
35 7.2 8.1 8.6 8.8
55 14 15.8 16.6 17.2
75 21.6 243 25.7 26.5
95 27.5 30.9 32.7 33.7

Filter elements are available with the
following pressure stability values:
Betamicron® (BN4HC): 20 bar

Inline Filter MFM
up to 100 I/min, up to 280 bar

MFM 35 MFM 55 MFM 75 MFM 95

1.3 FILTER SPECIFICATIONS

Nominal pressure

280 bar

Fatigue strength

0...280 bar, min. 107 cycles
0...320 bar, min. 10° cycles

Temperature range

-10 °C to +100 °C
(-30 °C t0 -10 °C: p,e= 140 bar)

Material of filter head

EN-GJS-400-15

Material of filter bowl

Steel

Type of clogging indicator

VD (differential pressure measurement
up to 420 bar operating pressure)

Pressure setting of the clogging indicator

5 bar (others on request)

Bypass cracking pressure

7 bar (others on request)

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
As inline filter

1.6 SPECIAL MODELS AND
ACCESSORIES

Connection for a clogging indicator
on the side of the head (3 mounting
holes)

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Operating fluids with high water
content (> 50 % water content)
on request

1.10 MAINTENANCE INSTRUCTIONS
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems
A

o>
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

Filter type
MFM

Filter material of element
BN/HC Betamicron® (BN4HC)

Size of filter or element
MFM: 35, 55, 75, 95

Operating pressure
G = 280 bar

Type and size of connection

=
h
=
00
<
ms
(@]
|
(3]
o
(&)
=
(=]
O
=N
x
"_
N
-
N

B
|

Type | Connection | Filter size

35 | 565 | 75 | 95
A M18 x 1.5 ° ) ) °
B Gl o ) ) )
D M22 x 1.5 ° ) ) )
H G % ) ) ) ®

Filtration rating in pm

BN/HC: 3, 5, 10, 20

Type of clogging indicator
without port (no clogging indicator)

A plastic blanking plug in indicator port
B visual PP

) for other clogging indicators,
C e]ectncal . see brochure no. 7.050../..
D visual and electrical
Type code

3 clogging indicator port on side of head - 3 mounting holes
4 clogging indicator port on top of head - 4 mounting holes

Modification number
X the latest version is always supplied

Supplementary details
B7 standard: bypass cracking pressure 7 bar

L. light with appropriate voltage (24, 48, 110, 220 Volt) ] only for clogging
LED 2 light-emitting diodes up to 24 Volt indicators type "D"
V FPM seals

W suitable for HFA and HFC emulsions
WAL right-angled bracket for side mounting, inlet on left (only possible for type code 4.x)
WAR right-angled bracket for side mounting, inlet on right (only for type code 4.x)

2.2 REPLACEMENT ELEMENT 0055 D 010 BN4HC
Size

0035, 0055, 0075, 0095
Type
D

D
<

Filtration rating in ym
BN4HC: 003, 005, 010, 020
Filter material
BN4HC

Supplementary details
V (for descriptions, see Point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR VD 5 D.X [-L24

Type of indicator
VD differential pressure indicator up to 450 bar operating pressure
Pressure setting
5 standard 5 bar, others on request
Type of clogging indicator
D (see Point2.1)

Modification number
X the latest version is always supplied

Supplementary details
L..., LED, V, W (for descriptions, see Point 2.1)




3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)
-0 * _SK* - viscosity
Apelement Q 1000 30
(*see Point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968
The housing curves apply to mineral oil
with a density of 0.86 kg/dm? and
a kinematic viscosity of 30 mm?'s.
In this case, the differential pressure
changes proportionally to the density.

MFM - Port M18 x 1.5/ G '

/
Y
yd
v

Ap [bar]

i

0.2 /

0.0

0 10 20 50 60 70

30 . 40
Q [I/min]

MFM - Port M22 x 1.5/ G %

09

08 //
07 /
— 06
= V
©
2 05 /
Q. /
< o4 L7
03 ¥
02
01
00
0 20 40 50 80 100
Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

viscosity.
MFM BN4HC
3 um 5 um 10 ym 20 ym

35 23.6 19.0 14.8 9.3

55 13.7 11.0 8.1 4.8

75 9.3 7.5 5.3 3.1

95 7.5 6.0 4.1 2.4
BN4HC: MFM 35 BN4HC: MFM 75
14 08

/3pm
12 3pum 07

= 1 //Sum = % // Sum

§ 08 //,/ .g 05 ///

10 ym —_— / ’10um

a P / aQ 94 - ——

J 08 /' oo T s / P
e | T
S e

0 e
° 0 10 20 30 40 50 ° o 20 40 60 80
Q [I/min] Q [I/min]
BN4HC: MFM 55 BN4HC: MFM 95
09 08
0.8 A 3 um 07 P 3pm

—_ 07 /// sum — 06 5pum

3 s S o r - d

Z 05 // 10 pm -E' oa /// 10 pm

5 2: //// o < o3 /////

‘ i | ’ 02 T ] 206
02 - =
01 — 0.1 = —
° 1] 10 20 30 40 50 60 ’ 0 20 40 60 80 100
Q [I/min] Q [I/min]
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4. DIMENSIONS

STANDARD VERSION 4.X

D347 1
92 M22x1.5
~O
[ - e
9
| ©
& E
g % £
D
v g
(5p]
7. l —
T ] = —_—-
type code : E L'(') N~ “::_)
label attached ; & 8_
! LEL Il '0\3 )
o P 2|9
™ — =|
Ll =3
( = )
L
=
N e
™ f
L0 )
SW 24
N . $76.20
R @86

ol &
e f
S
mounting thread
M8 x 12/16 deep
NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

SPECIAL VERSION 3.X

& 34/1 deep
M22x1.5 §?
g .
= v
8 1
S 4
=
Z
()]
g
o
B
h= —————
2
@86
NI

D45

mounting thread

M8 x 12/16 deep

MFM | Weight incl. Vol. of pressure
element [kg] chamber [l]

35 3.7 0.24

55 4.2 0.39

75 4.7 0.56

95 5.1 0.69

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL

SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.
Standard equipment:

® bypass valve

® without clogging indicator port
(3 mounting holes)

@ filters are supplied phosphated and
primed

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941, ISO 2942, ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities

ing

Inline Filter MFM
Inlet and Outlet on Same Side
up to 100 I/min, up to 280 bar

MFM MFM MFM MFM
35 OlU 55 OIlU 75 OIlU 95 OIU

r‘.ﬁ% cpEe, Aﬁ% P

1.6 FILTER SPECIFICATIONS

Nominal pressure

280 bar

Temperature range

10 °C to +100 °C
(-30 °C t0 -10 °C: Pmax= 140 bar)

Material of filter head

EN-GJS 400-15

Material of filter bowl

Cold extruded steel

Type of clogging indicator

VD (differential pressure measurement up to
420 bar operating pressure)

Pressure setting of the clogging indicator

5 bar (others on request)

Bypass cracking pressure

7 bar (others on request)

Betamicron® (BN4HC)
MFM 3 pum 5um 10um 20 um
35 7.2 8.1 8.6 8.8
55 14.0 15.8 16.6 17.2
75 21.6 243 25.7 26.5
95 27.5 30.9 327 33.7

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
Other filtration ratings on request.
1.3 SEALS
Perbunan (=NBR)
1.4 INSTALLATION
Inline filter

1.5 SPECIAL MODELS AND
ACCESSORIES

Connection for a clogging indicator in
the head

1.7 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
® Hydraulic oils H to HLPD DIN 51524

® |ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Operating fluids with high water
content (> 50 % water content)
on request

1.8 MAINTENANCE INSTRUCTIONS

® Filter housings must be earthed.

® When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

1.9 FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Aptotal = Aphousing + Apelement

Aphousing = Pplease refer to the
housing curve

APeiement = Q ¢ SK*/1000 e viscosity/30

(*gradient coefficient)
HOUSING CURVE
The housing curve applies to mineral

oil with a density of 0.86 kg/dm® and a
kinematic viscosity of 30mm?/s.

0.3

0.25 /
T 02 Wi
S, /1
a 0.15 /l
<

0.1 ,l/
/
0.05
/
0 —r"

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Q [I/min]

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

(BN4HC)
3 um 5pm 10 pm 20 ym
35 23.6 19.0 14.8 9.3
55 13.7 11.0 8.1 4.8
75 9.3 7.5 5.3 3.1
95 7.5 6.0 4.1 2.4

N E 7.556.1.1/04.15
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2. MODEL CODE
2.1 COMPLETE FILTER

Type | Filter material Pressure Type of Filtration | Type of Type Modification | Supplementary
range connection rating clogging code number details
[um] indicator*
MFM | BN/HC = 0 =280bar |B =G 1/2 3 W =without port 3=3 X= B7 =standard =~ |
Betamicron® D =M22x1.5 |5 A =steel plug in mounting The latest cracking pressure
H =G 3/4 10 indicator holes version is of bypass 7 bar |
20 port always
Z =customer- B =visual supplied |0IU = standard: |
specific C =electrical outlet and inlet
D =visual/ |on same side
electrical It is essential to include

this information!

V = FPM seal

* for other clogging indicators see brochure no. 7.050../..

2.2 REPLACEMENT ELEMENT 2.3 REPLACEMENT CLOGGING INDICATOR
Size Filtration Filter Supplementary Type |Pressure Type of Modification Supplementary
rating material details setting clogging number details
[um] indicator®
0035 BN4HC = V= VD 5= A = steel plug X = V=
0055 Betamicron® FPM seal standard in indicator port | The latest FPM seal
0075 5 bar B = visual version is
0095 C = electrical always
D = visual/ supplied
electrical
3. DIMENSIONS
55 type code label affixed
A A
P 1 =
p— EEE _—
=Z=Z
SW 24
: @76.2
288
60.6 1020
K
3 ing thread
I \}W i a?gzzmgxt 17/31 9 deep
N~ MFM Weightincl. | Volume of
. g ‘ element [kg] | pressure
ki chamber [l]
) € 35 3.7 0.24
& 8 55 G% 142 0.39
— M22x15
75 G 3/4 4.7 0.56
s 95 5.1 0.69

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL

SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.
Standard equipment:

® with bypass valve

® without clogging indicator connection

@ filters are supplied phosphated and
primed

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@S0 2941, ISO 2942, ISO 2943,
ISO 3724, 1SO 3968, ISO 11170,
ISO 16889

Contamination retention capacities

ing

Inline Filter MFM
Ports in L-configuration
up to 100 I/min, up to 280 bar

MFM
55
=

MFM

35

) 9 p.- ..
o Qe D o)

1.6 FILTER SPECIFICATIONS

MFM M

o

M

[".}) 8

& ]

Nominal pressure

280 bar

Temperature range

10 °C to +100 °C
(-30 °C t0 -10 °C: Pmax= 140 bar)

Material of filter head

EN-GJS 400-15

Material of filter bowl

Cold extruded steel

Type of clogging indicator

VD (differential pressure measurement up to
420 bar operating pressure)

Pressure setting of the clogging indicator

5 bar (others on request)

Bypass cracking pressure

7 bar (others on request)

Betamicron® (BN4HC)
MFM 3 um 5um 10 um 20 ym
35 7.2 8.1 8.6 8.8
55 14.0 15.8 16.6 17.2
75 21.6 24.3 25.7 26.5
95 27.5 30.9 32.7 33.7

Filter elements are available with the
following pressure stability values:
Betamicron® (BN4HC): 20 bar
1.3 SEALS
Perbunan (=NBR)
1.4 INSTALLATION
As inline filter

1.5 SPECIAL MODELS AND
ACCESSORIES

Connection for a clogging indicator in
the head

1.7 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943
® Hydraulic oils H to HLPD DIN 51524

® Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Operating fluids with high water
content (> 50 % water content)
on request

1.8 MAINTENANCE INSTRUCTIONS

® Filter housings must be earthed.

® When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

1.9 FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Aptotal = Aphousing + Apelement

Aphousing = Pplease refer to the
housing curve

APeiement = Q ¢ SK*/1000 e viscosity/30

(*gradient coefficient)
HOUSING CURVE
The housing curve applies to mineral

oil with a density of 0.86 kg/dm® and a
kinematic viscosity of 30mm?/s.

—_ /
EOJ /

02 P

0 10 20 30 40 5 60 70 80

Q [I/min]

90 100

The gradient coefficients in mbar/
(I/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

(BN4HC)
3 um 5pm 10 pm 20 ym
35 23.6 19.0 14.8 9.3
55 13.7 11.0 8.1 4.8
75 9.3 7.5 5.3 3.1
95 7.5 6.0 4.1 2.4

N E 7.556.2.1/04.15
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2. MODEL CODE
2.1 COMPLETE FILTER

Type |Filter material | Size Type of Filtration | Type of Type Modification | Supplementary
connection rating clogging code number details
[um] indicator*
MFM | BN/HC = 35 A =M18x1.5 |3 W =without 1 X = [B7 ='standard
Betamicron® |55 B =G 1/2 5 port, no clogging The latest | cracking pressure
75 L-configuration | p =Mm22x1.5 |10 indicator version is of bypass 7 bar
95 20 A =steel plug in always -
indicator supplied It is essential
Inlet: port to include this
bore d15 B =visual information!
with O-ring C =electrical
seal D =visual/
electrical V = FPM seal
2.2 REPLACEMENT ELEMENT 2.3 REPLACEMENT CLOGGING INDICATOR
Size Type Filtration Supplementary Type |Pressure Type of Modification | Supplementary
rating details setting clogging number details
[um] indicator®
0035 D 003 V= VD 5= A = steel plug X = V=
0055 005 FPM seal standard in indicator port The latest FPM seal
0075 010 5 bar B = visual version is
0095 020 C = electrical always
D = visual/ lied
* for other clogging indicators see brochure no. 7.050../.. elec;/rlii:? suppiie
3. DIMENSIONS
76 1020
type code
label affixed
308
Z2Z ==
i i SW24 i i
i @782
@88
42 Outlet
$30
]
MFM | Weightincl. | Volume of
- i element [kg] | pressure
i ( -— chamber [I]
|| - 35 |49 0.24
N 55 54 0.39
2 i 75 59 0.56
15
95 6.3 0.69

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




Inline Filter ILF
up to 120 I/min, up

1. TECHNICAL 1.3 FILTER SPECIFICATIONS

to 350 bar

SPECIFICATIONS
1.1 FILTER HOUSING

Construction
The filter housings are designed

Nominal pressure

ILF 1,2, 3: 350 bar

The permitted operating pressure will be
reduced according to the max. permitted
value of the threaded connection used!
ILF 4: 160 bar

in accordance with international -
regulations. They consist of a filter Fatigue strength

At nominal pressure 108 cycles
from O to nominal pressure

housing and a screw-in cover plate.
Temperature range

-10 °C to +100 °C

Standard equipment:

@ without bypass valve Material of filter housing and cover plate

ILF 1,2, 3: Steel 52-3

ILF 4: Aluminium

@”'V forILF 1, ILF 3 and ILF 4) Cracking pressure of bypass: ILF 2: 5.5 bar
® with bypass valve optional: ILF 3: 3 or 6 bar

(only for ILF 2 and ILF 3)

1.4 SEALS

1.2 FILTER ELEMENTS _ Symbol for hydraulic systems

HYDAC filter elements are validated Perbunan (=NBR)

and their quality is constantly 1.5 Installation ILF 1 R | A _. -

monitored according to the following As inline filter i ;

standards: 1.6 SPECIAL MODELS AND i ,
: :28 ggj; ACCESSORIES l ./ i
©1S0 2943 ® Bypass valve for ILF 3 ! 1
@[S0 3724 @ Others on request | Lo i
@S0 3968 see original spare parts list B
@ISO 16889 1.7 SPARE PARTS ILF 2

Filter elements are available with the See Original Spare Parts List . A

following pressure stability values:

Betamicron® (BN4HC): 50 bar 1.8 CERTIFICATES AND APPROVALS

Betamicron® (BH4HC): 210 bar On request

Wire mesh (W): up to 100 bar 1.9 COMPATIBILITY WITH

HYDRAULIC FLUIDS
DIN 1SO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 MAINTENANCE INSTRUCTIONS

® Filter housings must be earthed.

N E 7.569.2/04.15
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2. MODEL CODE (also order example)

2.1 COMPLETE FILTER
Filter type

ILF
Filter material

w Wire mesh
BN/HC Betamicron® (only ILF 3)
BH/HC Betamicron® (only ILF 3)
Size of filter or element

ILF: 1,2,3,4
Operating pressure

K = 160 bar (only ILF 4)
R = 350 bar

The permitted operating pressure will be reduced according to the max. permitted
value of the threaded connection used!
Type and size of port - inlet

Type |Port Filter size NOTE:
1 2 3 4 Same port size at
A M18x1.5 [ [ inlet and outlet (for ILF 1 and 2)
B G X Please see Point 4 "Dimensions"!
D M22x1.5 [ ® ®
5 MRS hd hd L X = only possible for female threads
H M30x2 od (Supplementary detail code: II)
Type and size of port - outlet
Type [Port Filter size

1 2 B 4
M18x1.5 ® [
G X
M22x1.5 [ J [ ® [

M24x1.5 - - X = only possible for female threads

M30x2 ® (Supplementary detail code: I1)
Filtration rating in pm

I|Mowi>

BN/HC, BH/HC : 10, 20 (only ILF 3)
W : 40, 80", 100, 200 others on request
Type of clogging indicator

W  without port, no clogging indicator

Type code
1

Modification number

X the latest version is always supplied
Supplementary details

B5.5 standard: bypass cracking pressure 5.5 bar = required info for ILF 22
B3 or B6 = required info for ILF 3 (if bypass valve is required!)
V FPM seals

Connection type = Required info:

HE03119932 100 -V
TERS L9992

Inlet Outlet _ Code NOTE:

Female Female |l Same port size at

Female Male IA inlet and outlet (for ILF 1 and 2)
Male Female Al Please see Point 4 "Dimensions"!
Male Male AA

» Only for ILF 4

2 Not possible for ILF 1 and ILF 4

2.2 REPLACEMENT ELEMENT

Size

0015 R"

0015 D" ] only for ILF 3

HE1468 only for ILF 1
HE03119932 only for ILF 2

Filtration rating in ym
BN4HC, BH4HC : 10, 20 (only for ILF 3)
W 140, 100, 200 others on request

Filter material

1<
I
<

BN4HC, BH4HC, W
Supplementary details

B3 standard: bypass opening pressure for R elements
B6 special bypass cracking pressure 6 bar (only for BN4HC elements)
V  (for descriptions, see Point 2.1)

Replacement element for ILF 4 not available. These filters are only available complete!
" Replacement element 0015 R... (bypass version) or 0015 D... (version without bypass)




3. FILTER CALCULATION /

SIZING
3.1 HOUSING CURVES

The curves apply to mineral
oil with a density of 0.86 kg/dm® and
a kinematic viscosity of 30mm?/s.

ILF 1
3

25

2

1.5

Ap [bar]

1
0.5

0 20 40

Q [I/min]

60

80

100

0 20 40 60

Q [l/min]

80

100

yd

Ap [bar]
-

e

T

0 5 10 15 20

Q [I/min]

ILF 4

0.8

25

30

35

0.7
0.6

0.5

0.4

Ap [bar]

0.3

0.2

0.1

i~

0 10 20 30 40

Q [l/min]

50

60

70

4. DIMENSIONS
60
ILF 1 2
dl
d4x1.5
\\s
1
a/
Y
2
N g
G
— =
— 9
©
o 00 OO0 g
VECRORI(
0O OO0
T
Qs (T—— filter element HE 1468
A1 |
!
d2
d3x1.5
SW 55
0 B
| |
I
[}
1
I
preferred direction
from A to B!
Alternating flow
is not possible!
ILF d1 d2 d3 d4 L1 L2 L3 L4 Weight incl.  Vol. of pressure
element [kg] chamber [I]
28 10 M18 M18 108 90 135 11 1.40
1 34 12 M22 M22 109 91 14,5 12 1.39 0.03
34 12 M24 M24 110 92 16.5 14 1.39

N E 7.569.2/04.15
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ILF 2

1
| 3 o —
’—ﬁ—-‘y =
/ I
/ .
1
(2}
= A 8
8 z
: E N :
> | 5 e E b — \
o f— -
™ |z gl [ -
= : :
) 2 IS - \
] g \ \
@ =
B S \ \
\ 1 \ s
]
\ |
 — ~
M - 1 \L
A
/ \ 1
ILF d1 d2 d3 d4 L1 L2 L3 L4 Weight incl. Vol. of pressure
element [kg] chamber [I]
9 M18x1.5 M18x1.5 107 22 22 12 0.77
2 42 12 M22x1.5 M22x1.5 111 24 22 14 0.78 0.04
12 M24x1.5* M24x1.5* 111 24 22 14 0.79
12 M30x2 M30x2 115 26 24 16 0.83

* Preferred types




ILF 3

115

100
15
12
o \
73 "L ) < kS
L | ot
outlet inlet
1325
17.5 100
15
12
15
10 =
ol § < [ 1 <3 g g
—-
|O-ring 19.4x2.1 inlet
outlet

female threaded
port

14

+0.2

19

150
175 100 175
15 15
12
15
10 =] = 10
g ¥g T : - ' Tl ¢
93 gL B ' = N §2
— - —
O-ring 19.4 x 21 inlet
outlet
132.5
100 17.5
15 15
12,
—
g 9y o | Tl = ¢
1 [
L—outlet O-ring 19.4x 2.1
inlet
ILF Weight incl. | Vol. of pressure
element [kg]| chamber [I]
3 approx. 1.4 [0.07

w E 7.569.2/04.15
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ILF 4

B ‘ Outlet
/ M22 x 1.5
Y I X ) ) )

76

100

14

Inlet
A M24 x 1.5

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.

Standard equipment:

@ differential pressure controlled relief
valve

® connection for a clogging indicator
1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941

@ SO 2942

@ SO 2943

®|SO 3724

@ |SO 3968

@[S0 11170

@ISO 16889

Contamination retention capacities

ing

Betamicron® BH4HC

DFM 3 um 5um 10 um 20 uym
160 12.9 12.6 13.9 15.9
240 21.6 211 23.2 26.5
280 48.1 47.1 51.8 59.1

Filter elements are available with the
following pressure stability values:
Betamicron® (BH4HC): 210 bar

Pressure Filter DFM
with Differential Pressure

Relief Valve

up to 280 I/min, up to 400 bar

DFM 160 DFM 240 DFM 280

1.3 FILTER SPECIFICATIONS

Nominal pressure

400 bar

Fatigue strength

At nominal pressure 108 cycles
from O to nominal pressure

Temperature range

-30 °C to +100 °C
(-30 °C to0 -10 °C: p,...= 200 bar)

Material of filter head

EN-GJS-400-15

Material of filter bowl

Steel

Type of clogging indicator

VD (differential pressure measurement
up to 420 bar operating pressure)

Pressure setting of the clogging indicator

5 bar (others on request)

Cracking pressure of differential
pressure controlled relief valve

20 bar (others on request)

NOTE:

On request, BN4HC elements
(pressure stability up to 20 bar) can
also be used at lower cracking
pressures.

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
Inline filter

1.6 SPECIAL MODELS AND
ACCESSORIES

With pressure release / oil drain plug
(S0O184)

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ [ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

@ Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 MAINTENANCE INSTRUCTIONS

® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off

before removing the clogging indicator
connector.

Symbol for hydraulic systems

w E 7.565.2/04.15
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

Filter type
DFM

Filter material of element

BH/HC Betamicron® (BH4HC)
Size of filter or element

DFM: 160, 240, 280
Operating pressure
S = 400 bar
Type and size of connection
Type |Port Filter size
160 | 240 | 280
E G1 7% ® ® o

Filtration rating in pm
BH/HC : 3,5, 10, 20

Type of clogging indicator

plastic blanking plug in indicator port
stainless steel blanking plug in indicator port

OO m> <

Vilsu?I. | for other clogging indicators,

electrica . see brochure no. 7.050../..
visual and electrical

Type code

1

Modification number
X the latest version is always supplied

Supplementary details
L... light with appropriate voltage (24, 48, 110, 220 Volt)
LED 2 light-emitting diodes up to 24 Volt

S0O184 pressure release/oil drain screw

Vv FPM seals

2.2 REPLACEMENT ELEMENT

only for clogging
] indicators type "D"

Size
0160, 0240, 0280

Type
D

Filtration rating in ym
BH4HC: 003, 005, 010, 020

Filter material
BH4HC

=
T
o
D
i<

Supplementary details
V (for descriptions, see Point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR

VD 5 D.X [-L24

Type of indicator

VD differential pressure indicator up to 420 bar operating pressure

Pressure setting
5 standard 5 bar, others on request

Type of clogging indicator
D (see Point2.1)

Modification number

X the latest version is always supplied

Supplementary details
L..., LED, V (for descriptions, see Point 2.1)




3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)
-0 . _SK* - viscosity

Apelement Q 1000 30

(*see point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968
The housing curves apply to mineral
oil with a density of 0.86 kg/dm?® and
a kinematic viscosity of 30 mm?/s.
In this case, the differential pressure
changes proportionally to the density.

DFM 160/240/280

1.50

125 /
1.00 /

T /

2. 075 /

o /

< A

0.50

P

0.25 //
0.00 "
[ 50 100 150 200 250 300 350 400
Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in
viscosity.

DFM BH4HC
3 um 5 um 10 ym 20 ym
160 16.8 10.4 5.9 4.4
240 10.6 6.8 3.9 2.9
280 5.7 3.4 1.8 1.6
BH4HC: DFM 160 BH4HC: DFM 280
2 3um 5um 16
18 ) 3um
16 / pd :: /
& 14 / /| A0 | /’
Q12 / / _~ _‘g 1
— / 4/ __~20um = // e 5 um
a 1 - e o 08 =
< os / -~ ] g e "
/1 L 06 Pt "
(1] g / 10 ym
04 v 1 04 7 = 20 pm
. %// 02 A
] NZ=a
0+ 0
0 50 100 150 200 250 o 50 100 150 200 250
Q [l/min] Q [I/min]
BH4HC: DFM 240
2 3um
18
16 5
=14 ,/
ERE // ]
= 1 / 10 ym
Q.
<] o8 // // /ZOum
06 L -~
04 N~ —
0.2 ////
0

Q [I/min]
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4. DIMENSIONS

150
—70 I clogging indicator
| I e.g. visual
N~
& N
o
——
30.5
148
68
20 20 20
filter inlet p &; filter outlet
- I -F.[
b IS
3| - . - -
o L o
D
mounting =
3x M8x14
ot J
!—I k [:
W
G1 ] tank
A_I

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

92
lo- ‘+
3 || 1
£ | 1
= ~
N | &
v
[s¢]
N
] l 0
S| <
o (2]
~ N
] = .
6|8
N
=
I L
a
N~
N~
—— =] <
BRI !
== S
[ee]
N
0 =
N 7| LL
T — =
-
\%—/ hex. SW32
|
©85.2 3
DFM | Weight incl. Volume of
element [kg] pressure
chamber [I]
160 11.0 0.6
240 12.5 0.8
280 171 1.45

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed
in accordance with international
regulations. They consist of a filter
head and a screw-in filter bowl.

Standard equipment:
® bypass valve

® connection for a clogging indicator on
the top of the head (4 mounting holes)

1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941

@ SO 2942

@ SO 2943

®|SO 3724

@ |SO 3968

@[S0 11170

@ISO 16889

Contamination retention capacities

ing

Pressure Filter HFM
up to 140 I/min, up to 400 bar

HFM 75 HFM 95

1.3 FILTER SPECIFICATIONS

Nominal pressure

400 bar

Fatigue strength

at nominal pressure 10° cycles
from O to nominal pressure

Temperature range

-10 °C to +100 °C
(-30 °C to -10 °C: ppa= 200 bar)

Material of filter head

EN-GJS 400-15

Material of filter bowl

Cold extruded steel

Type of clogging indicator

VD (differential pressure measurement
up to 420 bar operating pressure)

Pressure setting of the clogging indicator

5 bar (others on request)

Bypass cracking pressure

7 bar (others on request)

Betamicron® BN4HC

HFM 3 um 5um 10 um 20 uym
75 21.6 24.3 25.7 26.5
95 27.5 30.9 32.7 33.7

Filter elements are available with the
following pressure stability values:
Betamicron® (BN4HC): 20 bar

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
INLINE FILTER
1.6 SPECIAL MODELS AND
ACCESSORIES
On request
1.7 SPARE PARTS
See Original Spare Parts List
1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Operating fluids with high water
content (> 50 % water content)
on request

1.10 MAINTENANCE INSTRUCTIONS
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems
A
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

T
T
=
|w
Z
|:|:
(@]
1N
lon
w
[N
=)
(w)
X
I
=
N
e

Filter type
HFM

Filter material of element

BN/HC Betamicron® (BN4HC)

Size of filter or element

HFM: 75,95

Operating pressure

S = 400 bar

Type and size of connection

Type | Port Filter size
75 95

H G % ) °

J G1 ) )

Filtration rating in pm
BN/HC: 3, 5, 10, 20

Type of clogging indicator
without port (no clogging indicator)

A plastic blanking plug in indicator port

B visual for other clogging indicators,
C  electrical see brochure no. 7.050../..
D  visual and electrical

Type code

1

Modification number

X the latest version is always supplied

Supplementary details

B7 standard: bypass cracking pressure 7 bar

L... light with appropriate voltage (24, 48, 110, 220 Volt)
LED 2 light-emitting diodes up to 24 Volt

V FPM seals

W suitable for HFA and HFC emulsions

2.2 REPLACEMENT ELEMENT

] only for clogging
indicators type "D"

=
=]
N
o
O
=)
BY
=)
00
Z
=
.
(9]
I+
<

Size
0075, 0095

Type
D

Filtration rating in ym
BN4HC:003, 005, 010, 020

Filter material
BN4HC

Supplementary details
V (for descriptions, see Point 2.1)

2.3 REPLACEMENT CLOGGING INDICATOR

|<
o
3]
O
X
T
I
)
1N

Type of indicator

VD differential pressure indicator up to 420 bar operating pressure

Pressure setting
5 standard 5 bar, others on request

Type of clogging indicator
D (see Point 2.1)

Modification number
X the latest version is always supplied

Supplementary details
L..., LED, V, W (for descriptions, see Point 2.1)




3. FILTER CALCULATION /
SIZING

The total pressure drop of a filter at a

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

certain flow rate Q is the sum of the viscosity.
housing Ap and the element Ap and is
calculated as follows: HFM BN4HC
_ 3 um 5 um 10 ym 20 ym

A =A +A

Paa Phousig * “Petement 75 93 75 53 3.1
APy ousing = (€€ Point 3.1) 95 e 50 1 ”
Apelement = Q ¢ 1So}o<6 ¢ ViSCéOOSitV

(*see Point 3.2) BN4HC: HFM 75 BN4HC: HFM 95
For ease of calculation, our Filter oe P 0s o
Sizing Program is available on request o ) 07
free of charge. = z: P pm = 08 sum
: 0.5 L=
NEW: Sizing online at www.hydac.com 2 04 T e | 2 04 P e 10um
< s // /' 20 < a3 // "
. " m 20 ym
3.1 Ap-Q HOUSING CURVES BASED 02 e _—T 02 V//// —

ON ISO 3968 0'; %/ 0,; j'
The housing curves apply to mineral oil 0 » 40 80 8 0 2 a0 60 8 100
with a density of 0.86 kg/dm? and Q [I/min] Q [Vmin]

a kinematic viscosity of 30 mm?'s.
In this case, the differential pressure
changes proportionally to the density.

HFM
1.2

0 50 100

Q [I/min]

150 200
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4. DIMENSIONS

connection for
clogging indicator

.t ]
m e LY
N
o ;(;C T
- / |
S
/
1 1
o ' '
!
e
QN
ol © | i
o ~
2 =
| L
o T
=
L ! 1
T
N : .
[g\ SW 24
< $76.20
W
~N
& 321020 mounting thread M8
0
0 -~
A
: T
—| 8
et o = w| |
mounting thread M6
+2
104
HFM | Weight incl. Vol. of pressure
element [kg] chamber [l]
75 5.6 0.56
95 6.1 0.69
NOTE HYDAC Filtertechnik GmbH
. S . s o Industriegebiet
gg:c:lggzr?atlon in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar
For applications or operating conditions not described, please contact the relevant lel.:' % %88 %77//55%%'%2)0
technical department. In?[)e(.rnet' WWW. hydz;lc com
Subject to technical modifications. E-Mail filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. The SF filters consist of
a filter housing and a bolt-on cover

plate. The SFM and SFF filters consist
of a filter head with filter bowl and bolt-

on cover plate (on the SFF there is a

anti-drain valve in the base of the filter

bowl).
Standard equipment:
® bypass valve
® connection for a clogging indicator
1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly

monitored according to the following
standards:

® |SO 2941
® SO 2942
@ |SO 2943
®|SO 3724
@ |SO 3968
@ISO 11170
@ |SO 16889

The suction elements S are designed
to be screwed into the suction line on
pumps or inside tanks.

It is essential that suction filter
elements are always installed well
below the minimum oil level.

The suction filter elements S.. are
designed to be mounted simply onto
the outside of the tank. Hoses and

fittings must be supported to avoid any

load on the connection. Elements can
be changed very simply.
Standard equipment:

® without bypass valve

Filter elements are available with the
following pressure stability values:

Paper (P): 5 bar
Wire mesh (W): 5 bar

Suction Filter SF/'SFM/SFF and
Suction Filter Elements S/S..

up to 500 I/min

Filters:
SF SF SF SF SF SFM  SFF  SFF
60 110 160 240 330 330 400 500

i Hrr
A

1.3 FILTER SPECIFICATIONS

Nominal pressure

Suction operation

Temperature range

-10 °C to +100 °C

Material of SF filter Cover plate: aluminium
Housing: aluminium
Material of SFM filter Cover plate: aluminium
Filter head: aluminium
Filter bowl: polyamide
Material of SFF filter Cover plate: GGG40
Filter head: aluminium
Filter bowl: steel
Material of S elements Filter mesh: wire mesh
End caps: polyamide
Central tube: steel, zinc-plated
Material of S.. elements Filter mesh: wire mesh
End caps: on request
Central tube: on request

Type of clogging indicator

VR Connection thread G -
V1/4 Conn. thread NPT (only SFF)

Pressure setting of the clogging indicator

0.2 to 2 bar (others on request)

Bypass cracking pressure

0.25 bar (SFF filter)
0.3 bar (SF and SFM filter)
(others on request)

Cracking pressure of bypass valve for
suction filter elements S (optional)

0.2 bar

1.4 SEALS
NBR (=Perbunan)

1.5 INSTALLATION
Tank-top or inline filter.

1.6 SPECIAL MODELS AND
ACCESSORIES
On request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION

® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems
SF, SFM, SFF

VA = clogging indicator
S elements

w E7.406.2/04.15
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2. MODEL CODE (also order example)

2.1 COMPLETE FILTER
Filter type

(2}
L
)
=}
|=—
(=]
Im

SF, SFM, SFF

Filter material
P paper (not for SFF)
W stainless steel wire mesh

Size of filter or element
SF: 60, 110, 160, 240, 330
SFM: 330

SFF: 400, 500

Operating pressure

w suction operation

Type and size of connection

Type |Connection Filter size
SF | SF | SF | SF | SF | SFM | SFF |SFF
60 | 110 | 160 | 240 | 330 | 330 | 400 [500

G% [ °

G1% [ °

G1% [

G2 ®

SAE DN 40 (172") °

SAE DN 50 (2") °

SAE DN 65 (24" °

o|Z|r|x|e|m|m|o

SAE DN 100 (4") ®

Filtration rating

P: 10, 20 (not for SFF)
W: 75,125

Type of clogging indicator
steel blanking plug in indicator port

E presebile gelie)e for other clogging indicators

UE  vacuum gauge see brochure no. 7.050../..
UF  vacuum switch

Type code
1

Modification number
X the latest version is always supplied

Supplementary details
KB  without bypass valve

V FPM seals

W  suitable for HFA and HFC emulsions

@]
=]
3]
D

2.2 REPLACEMENT ELEMENT FOR SF / SFM / SFF FILTERS 0330 R
Size

0060, 0110, 0160, 0240, 0330, 0400, 0500

Type

RS

Filtration rating in ym

P: 010, 020 (not for SFF)
W: 075, 125

Filter material

Supplementary details
SFF must be added to model code for SFF filter
V, W (for descriptions, see Point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR

=
Im
<

5

Type
VR connection thread G % (only for SF and SFM filters)
V1/4 connection thread NPT (only for SFF filters)

Pressure setting
2 2 bar (for type E)

1 1 bar (for type UE)
0.2 0.2 bar (for type UF)

Type of clogging indicator (see Point 2.1)
Modification number

X the latest version is always supplied
Supplementary details

V (for descriptions, see Point 2.1)




2.4 SUCTION FILTER ELEMENT S 0050 S 125 W [-B
Size

0015, 0025, 0050, 0100, 0180
Type
S

'3

Filtration rating in pm
075, 125

Filter material
W

Supplementary details
B0.2  special cracking pressure of bypass 0.2 bar;
no details = standard

2.5 SUCTION FILTER ELEMENT S.. 0070 SG

Size

0040, 0060, 0070, 0110

Type

SHB*suction filter element hose connection
(38.1 and 32)

SUI* suction filter element UN thread
(1 1/16-12 UN and 1 5/16-12UN)

SG.* suction filter element thread
(G%,G1,G1%)

Filtration rating in pm
)

o
—
N
o

Filter material
W

*for further details on the designation, please see Point 5

3. FILTER CALCULATION / SIZING S
AND S..

3.1 Ap-Q-GRAPHS FOR SUCTION FILTER ELEMENTS S
(AT 30 MM?/S)

75 pym
0.008 |
0.007 0050 S
0.006 007032 S / 0100 S
oo
. 0.005 / /
5 1// /
V.. —
8, 0.004 /// / 0180S
0.002- // —
0.001- /
0
0 50 100 150 200 250 300 350 400
Q [I/min]
125 pm
0.006 | 00505
0.005 +—0015 .S /
Ioozs 5/ 0100 S
0.004 /’
=
®© / / /
Q0003 / / 0180S__
< 0002 /
0.001 //
/ ~
0
0 50 100 150 200 250 300 350 400
Q [I/min]

3.2 Ap-Q-GRAPHS FOR SUCTION FILTER ELEMENTS S..
FOR MOUNTING ON OUTSIDE OF TANK

Size 0060 and 0070

0.9 T I
0.8 T+ ===== 30 mm?/s
0.7 41— — — 290 mma/s "
— 061 1500 mm?/s //
§ 0.5 =
a 04
= 0.3
- 7
0.2 //
0.1 ~ B
O_‘4='_1__—_ :—::------ ST Ty 31 11§ |
0 20 40 60 80 100 120
Q [I/min]

Size 0040 and 0110 on request.
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4. FILTER CALCULATION /
SIZING SF, SFM, SFF
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Aptot;al = Aphousing + Apelement
APpousing = (see Point 4.1)
-0 . _SK* , viscosity
pelement Q 1 OOO 30

(*see Point 4.2)

For ease of calculation, our Filter

Sizing Program is available on request

free of charge.

NEW: Sizing online at www.hydac.com
4.1 Ap-Q HOUSING CURVES BASED

ON ISO 3968

The housing curves apply to mineral oil

with a density of 0.86 kg/dm® and

a kinematic viscosity of 30 mm?'s.

In this case, the differential pressure

changes proportionally to the density.

SF 60, 100

0.8

0.6

0.4

Ap [bar]

-~

—

40

0.2
0 .z/
0 20

60

Q [I/min]

80 100 120

SF 160, 240

0.18
0.15
0.12
0.09
0.06
0.03

0 e

0 20 40 60 80 100 120 140 160 180

Q [I/min]

Ap [bar]

e

SF 330

0.18
0.15
0.12
0.09
0.06
0.03

0

ad

Ap [bar]

——

-~

0 60 120

Q [I/min]

180 240 300 360

SFM 330
0.3
0.25
=02 //
Q W
= 0.15 =
S o o~
0.05
0 et
0 50 100 150 200 250 300 350 400 450
Q [I/min]
SFF 400, 500
0.14
012 SFF,400 /s 500
'g' 0.1
2 o008 /
Q 0.06 / /
< /
0.04
0.02 //
0 0 100 200 300 400 500 600 700
Q [I/min]

4.2 GRADIENT COEFFICIENTS (SK)
FOR FILTER ELEMENTS
(FOR SF/SFM/SFF FILTERS)
The gradient coefficients in mbar/
(/min) apply to mineral oils with a
kinematic viscosity of 30 mm?/s. The
pressure drop changes proportionally
to the change in viscosity.

RS W
75 pm 125 pm
60 1.03 0.54
110 0.52 0.26
160 0.36 0.19
240 0.25 0.13
330 0.19 0.10
400 0.20 0.16
500 0.20 0.16
60 W
0.09
0.08 < i
~
0.07
%‘ 0.06 — ~
0, 005
o 004 ] 1254
< 608 / l/
0.02 L —
0.01
0
0 20 40 60 80
Q [I/min]
110 W
0.07
0.06 76 pm
— 005
®
o oo
Q. 003 e 125 pm
/
< 0.02 L
"
0.01 /
’ 0 20 40 60 80 100 120
Q [I/min]

160 W
0.06
A 7sum
0.05
% 0.04 //
S ~
o o / /125um
< 0.02 . i
0.01 et
—
0
0 30 60 %0 120 150
Q [I/min]
240 W
007
0.06 7o
%‘ 005
2 on
k >
Q. m
I oo // //usu
002 // /
]
001 g
0
0 50 100 150 200 250
Q [I/min]
330w
0.07
75 pm
0.06
— 005 e
(]
o o
—_ 125 pm
Q003
<
0.02
0.01
0
0 50 100 150 200 250 300 350
Q [I/min]
400 W
0.09
0.08 5pm
— oo L~
®© 006 e
Re) L
— 005 ,/
2‘ 0.04
P
0.03 =
0.02 .
0.01 =
0
0 50 100 150 200 250 300 350 400
Q [I/min]
500 W
0.12
0.1 75 pm
— /
© 008 125 pm
o 006 =i
< //
0.04
//
0.02
0

100

200

300

Q [I/min]

400

500




5. DIMENSIONS Suction filter element S
Tank requirements E B
1. In the filter contact area, the tank flange should f =

have a maximum flatness of 0.3 mm and RA 3.2 ym
maximum roughness.

2. In addition, the contact area should be free of
damage and scratches.

3. The fixing holes of the tank flange must be blind, or

stud bolts with threadlocker must be used to fix the
filter.

As an alternative, the tank flange can be continuously 0 I O - d
welded from the inside. ® ‘]— E I R B R Q|
4. Both the tank sheet metal and/or the filter mounting a—
flange must be sufficiently robust so that neither _L_ . ﬁ"
deform when the seal is compressed during \
tightening. \
bypass valve (optional) \ SW
Types A B (¢} D E SW Flow rate
(ISO 228) I/min
0015 S 44 104 GY% 24 10.5 30 15
0025 S 63 127 G % 36 13.5 46 25
0050 S 63 159 G1 36 13.5 46 50
0100 S 86 210 G1% 46 18.5 69 100
0180 S 86.5 311 G2 46 18.5 69 180
Suction filter element S.. for mounting on the outside of tank
Type SHB 2
X X XX XX XXX XXX XXX
0 © gl - o
XX XX X XX X X X
$ L1
Type SUI P
XXX XXX XXX XXXXXXX
o w i -
XXX XXX XXX XXX XX XXX
L
Type SGx 2 e

NR R XX XXX XX XXX XX XXX

ol o ul z .
N XXX X XXX XXX XXX X X X
u r—

Designation G E d L1 L2 SW
0110 SHB 125 W 38.1 2%-12UN2B 32 176 158 70
0070 SHB 125 W 32.0 17/8-12 UNF 25 176 158 55
0060 SHB 125 W 32.0 17/8-12 UNF 25 143 125 55
0070 SUI 125 W 11/16-12 UN 17/8-12 UNF - 176 158 55
0060 SUI 125 W 11/16-12 UN 17/8-12 UNF - 143 125 55
0110 SGF 125 W G1% 2%-12UN2B 34 176 158 70
0070 SGD 125 W G1 2%2-12UN2B 25 176 158 60
0040 SGC 125 W G% 17/8-12 UNF 20 143 125 55

w E7.406.2/04.15
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SF 60 to 240

SF 330

w
£
(Te]
< b5
e
" N d7/t2
-C L
g1l m
type code label |
SF 607110
160/240 ™
o
=
o _ w
I8 4 Kol
2 - @
m
|l < /
ZZ y 4 I ry 77 i ]
b
d3 d3
= | 1
) k | < |
] < i
Bl |
. .|
T : 7
d3 | |
t1 T
= d4
t4
dl
inlet
W
o
i type code label &
2 \ - G
vent screw m
or < \\
clogging vent screw
bl indicator
or
clogging
indicator
outlet
outlet
SF |b1 [b3 |b5 b6 d1 d3"” d4 d5 |[d6? (d7 h1 h2 h3 h4 h5 h6 t1 t2 t4 |Weight |Volume
incl. of pressure
element | chamber
[ka] [
60 96 |55 |- - 80 G¥% - 100 (M5 |- 63 |88 44 6 12 80 17 - - 0.9 0.4
110 |96 |55 |- - 80 G% - 100 |M5 |- 130 |88 44 6 12 145 |17 - - 1.1 0.6
160 [126(72 |- - 106 |G 1% - 135 [M6 |- 89 108 |54 6 12 120 |20 - - 1.8 1.0
240 [(126|72 |- - 106 |G 1% - 135 [M6 |- 150 |108 |54 6 12 180 (20 - - |22 1.4
330 [150(85 |- - 135 [G2 G2 170 |M8 |- 138 131 |63 13 12 180 |27 - 27 |41 2.0
77.8 [42.9 SAE DN 50 M12 23

" Threaded port to ISO 228 / 2 Mounting hole for screw




SFM 330

(=]
&
69.9 S
(92
SAE DN 40 outlet ;
G11/2 w
@)
S
| 1] vi ] filling
S connection
/‘ o
{ N~ -
_ _ —— p
J A ® o2
e S
port for ] a2
clogging — .
indicator ™ N
M12
1
D
w
1 :
(32)
o
=
L
@)
1
I I 1
inlet
@P122
View from below
2 8l o
N BN [P~
|
1155 ‘
98 87
SFM | Weight Volume of
incl. pressure
element chamber
[kg] [
330 |3.9 2.0
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NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

M16x22

_e'e
|
_e'e

type code label

type code label

SFF

400
500

Volume
of pressure
chamber

1
4.23
4.63

HYDAC Filtertechnik GmbH

Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a cover
plate, filter head and housing tube.
The element is top-removable.
These filters can be installed
horizontally below the oil level.
Standard equipment:

® mounting holes on the filter head

® magnetic core built into cover plate

® anti-drain valve

® connection for a clogging indicator in
filter head

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ |SO 2941

@ SO 2942

@S0 2943

@S0 3724

@ SO 3968

® SO 11170

® SO 16889

Contamination retention capacities in

g for 0.5 bar

Polyester (PE)

SFAR 10 ym (nominal)
100 15.5
150 23.2
180 275
200 30.4
250 42.7

Filter elements are available with the
following pressure stability values:

Polyester (PE): 6 bar
Wire mesh (WR): 6 bar

Other filtration ratings on request.

Suction Filter SFAR
Element flow direction from in to out

up to 250 I/min

SFAR
100

SFAR
150

SFAR
180

SFAR
200

SFAR
250
3 0 4

1.4 FILTER SPECIFICATIONS

Temperature range

-30 °C to +100 °C

Material of housing tube

SFAR 100, 150, 180: PA6 — GF30

SFAR 200, 250: Steel DIN EN
10130-FE P04 A
Material of filter head SFAR 100, 150: Die-cast EN
AC 43300 - F
SFAR 180, 200, 250: Chill-cast EN
AC 43300-F

Material of cover plate

PA6 — GF30

Type of clogging indicator

VMFR - Connection thread G 1/8

Pressure setting of the clogging indicator

-0.25 bar (others on request)

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
Tank-top filter
1.6 SPECIAL MODELS AND
ACCESSORIES
® without port, no clogging indicator
® without magnetic core
1.7 SPARE PARTS
See Original Spare Parts List
1.8 CERTIFICATES AND APPROVALS

Test certificate 2.2
Other approvals on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® Lubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

A
= .=

VA = clogging indicator

w E7.412.2/04.15
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

Filter type
SFAR

Filter material

PE Polyester
WR Wire mesh

Size of filter or element

SFAR: 100, 150, 180, 200, 250

Operating pressure

W suction operation

Additional connection options multiport head

Type |Connection Filter size
100 150 180 200

250

Z to customer spec. [ [

Type and size of connection

Type [Connection Filter size
100 150 180 200

250

E G11/4 [ ®

F G11/2 ® ®

Filtration rating in pm

PE : 10
WR : 100

Type of clogging indicator
without port, no clogglng indicator

A steel blanking plug in indicator port

UE vacuum gauge ] for other clogging indicators

UF vacuum switch see brochure no. 7.050../..

Type code

0 without indicator port, no clogging indicator
1-4 see Point 2.5

Modification number

X the latest version is always supplied

Supplementary details
V FPM seals

OM without magnetic core

MPx Multiport head only for SFAR 180, 200, 250 (see Point 2.4)

2.2 REPLACEMENT ELEMENT

(=
—
(o]
o

Size
0100, 0150, 0180, 0200, 0250

Pl
(7]

Type
RS

Filtration rating in ym
PE : 010
WR : 100

0
Im

Filter material
PE, WR

Supplementary details

I
<

V (for descriptions, see Point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR

<
=
=
-—
=
Im

Type
VMF Thread G 1/8 (SFAR 100, 150)*

Pressure setting
1 1 bar (for type UE)
0.2 0.2 bar (for type UF)

Type of clogging indicator

(see Point 2.1)

Modification number

X the latest version is always supplied
Supplementary details

V (for descriptions, see Point 2.1)
* for SFAR 180, 200 and 250 on request




2.4 PORT CONFIGURATION
SFAR 180, 200, 250

Since there are numerous options for
machining the ports on the head of
the SFAR 180-250, the code WZF is
selected here as standard. In order
to determine the position and size of
the ports, an MPF, MPI or MPL code
is added as a supplementary detail.
These three connection options are
preferred types, please contact us to
discuss other options.

Example:
SFAR PE 200 WZF 10 W 0.0 /-MPI

2.5TYPE CODE
SFAR 100, 150

SFAR 180, 200, 250
C

Outlet

S1: Connection G1%
S2: Connection G1
S3: Connection G1'%
S4: Connection G1
MPI
S1: Connection G1%
S2: Connection G1%4
S3: Connection G1'%
S4: Connection G1%4
MPL
S1: Connection G1%
S2: Connection G1
S3: Connection SAE DN 50
S4: Connection G1
Type Mounting position
code of clogging indicator
0.x Plain, undrilled
1.X To right of filter outlet
2.X Opposite filter outlet
3.X To left of filter outlet
4.x All positions with G 1/8 port and with
blanking plug in ports
Type Mounting position
code of clogging indicator
0.x All undrilled
1.x* A=G1/4,B=G3/8,C=G3/8;D=G3/8
2.x* A=G3/8;,B=G3/8,C=G1/4,D=G 3/8
3.X A=G 3/8; C =G 3/8; B and D undrilled
4.x All positions with G 1/8 port and with

blanking plug in ports

* Preferred range

w E7.412.2/04.15
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3. FILTER CALCULATION /
SIZING

3.1 GRAPHS FOR COMPLETE FILTER
The total pressure drop graphs apply
to mineral oil with a density of 0.86
kg/dm? and a kinematic viscosity of
30mm?/s.

SFAR 100: PE

0 10 20 30 40 50 60 70 80 90 100

-0.01 \

Ap [bar]
4

Q [I/min]
SFAR 150: PE

20 40 60 80 100 120 140 160 180

001 \\

Ap [bar]
/

4. DIMENSIONS
SFAR 100 - 150

J3

17

|

38

Y

0110

g1l to U9

tank counterflange

— ==

Q [I/min]
SFAR 180: PE
-0.01 ——“\
-0.03 \
= -a0s N Type A C Weight incl.
8 oo \\ element [kg]
Qoo SFAR 100 274 250 1.8
< SFAR 150 354 330 21
| Q [I/min]
SFAR 200: PE
5 . ~
g ~
- Q [I/min]
SFAR 250: PE
T o ~
8,
2_ -0.06 \

Q [I/min]




SFAR 180 - 250

Q] -— __
- O y
3.2,
w
®117.5'3°
tank section
) f
I 1
— p—
B8
82g3
£n°z
a‘a @ 188
© 186
0140
i
D).
4
@ 2 n/%;i,;%
fo/e
@11
Type a B C Weight incl.
element [kg]
SFAR 180 404 396 520 3.63
SFAR 200 441 429 580 4.68
SFAR 250 583 571 690 5.38
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NOTES

NOTE HYDAC Filtertechnik GmbH

. C . s o Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ' Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed

in accordance with international
regulations. They consist of a filter
head, filter bowl and a bolt-on cover
plate.

Standard equipment:
® bypass valve
® connection for a clogging indicator
1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

® |SO 2941
@ |SO 2942
® SO 2943
® SO 3724
@ |SO 3968
®|SO 11170
® SO 16889

Contamination retention capacities
ing

Betamicron BN4AHC

RFN 3 um 6um 10 um 25 um
40 7.1 8.0 8.9 10.6
63 13.0 14.7 16.3 19.6
100 22.0 24.7 27.5 33.0
160 36.2 40.7 45.3 54.2
250 61.4 69.1 76.8 92.1
400 88.2 99.2 110.2 132.3
630 148.6 167.3 185.8 222.9

Filter elements are available with the
following pressure stability values:
Betamicron® (BN4HC):

20 bar

Tank-Top Return Line Filter RFN

with Elements to DIN 24550
up to 490 I/min, up to 10 bar

%‘ﬁ

1.3 FILTER SPECIFICATIONS

RFN 63 RFN 100 RFN 250

RFN 160

RFN 400

RFN 630

Nominal pressure 10 bar
Temperature range -10 °C to +100 °C
Material of filter head Aluminium
Material of filter bowl Polyamide

Material of cover plate

Polyamide (RFN 40 to 100)
Aluminium (RFN 160 to 630)

Type of clogging indicator

VR Connection thread G 1/2
VMF  Connection thread G 1/8

Pressure setting of the clogging indicator

2.5 bar (others on request)

Bypass cracking pressure

3.5 bar (others on request)

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
Tank-top filter

1.6 SPECIAL MODELS AND
ACCESSORIES

On request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems

A
____:"l

clogging
indicator
1

g
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

EN BN/HC 250 B F 10 D 1.X [-L24

Filter type
RFN

Filter material of element

BN/HC Betamicron® (BN4HC)

Size of filter or element
RFN: 40, 63, 100, 160, 250, 400, 630

Operating pressure
B 10 bar
V 7 bar (for RFN with clogging indicator up to max. 7 bar operating pressure)

Type and size of port

to DIN 24550 ( ® ), possible ports ( X )

Type | Connection | Filter size
40 | 63 | 100 | 160 | 250 | 400 | 630
B G % ° X X
C G% X ° X
D G1 X X °
E G1 7% ° X
F G17% X °
M DN 64 X o

Filtration rating in pm
BN/HC: 3, 6, 10, 25

Type of clogging indicator
Y plastic blanking plug in indicator port

A steel blanking plug in indicator port
B visual P
. for other clogging indicators,
C electrical . see brochure no. 7.050../..
D visual and electrical
LZ visual-mechanical / electrical
Type code
1

Modification number

X the latest version is always supplied

Supplementary details
L

light with appropriate voltage (24V, 48V, 110V, 220V) ]only for clogging

LED 2 light emitting diodes up to 24 Volt indicators type D

AV LZ indicator with plug to AUDI and VW specification

BO LZ indicator with plug and pin connection to BMW and Opel specification (M12x1)

CN LZ indicator with plug to DIN 43651 with 3 LEDs (CNOMO specification)

DB LZ indicator with plug to DIN 43651 with 3 LEDs (Daimler-Benz specification)

D4C LZ indicator with plug and connector to Daimler-Chrysler specification and cold start suppression 30°C

BO-LED as for BO, but with diode strip

GM LZ indicator with "no element" indicator

30C LZ indicator with temperature limiter (only in conjunction with type DB)

T with tank breather filter (only RFN 40, 63, 100)

BAN filling connection G¥% (from size RFN 160)

Vxxx  outlet extension (xxx = corresponding length in mm)

\% FPM seals

2.2 REPLACEMENT ELEMENT 0250 RN 010 BN4HC /-V
Size

0040, 0063, 0100, 0160, 0250, 0400, 0630

Type

RN

Filtration rating in pm

BN4HC: 003, 006, 010, 025

Filter material

BN4HC

Supplementary details

V (for descriptions, see Point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR %B 25 D.X [-L24

Type of clogging indicator

VR connection thread G 1/2 (size 160 and above)
VMF  connection thread G 1/8 (only size 40, 63, 100)

Pressure setting
2.5 standard 2.5 bar, others on request
Type of clogging indicator

D (see Point 2.1)
Modification number

X the latest version is always supplied

Supplementary details
L..., LED, V (for descriptions, see Point 2.1)




3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)
-0 . _SK* , viscosity

Apelement Q 1000 30

(*see point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968
The housing curves apply to mineral oil
with a density of 0.86 kg/dm?® and
a kinematic viscosity of 30 mm?'s.
In this case, the differential pressure
changes proportionally to the density.

RFN 40/63/100

Ap [bar]

0.00
0.00 2000 40.00 60.00 80.00 100.00

Q [I/min]

RFN 160/250

012

Ap [bar]

0.00 50.00 100.00 150.00 200.00 250,00

Q [I/min]
RFN 400/630

Ap [bar]

0.04 /

0.00 100.00 200.00 30000 40000 50000  600.00  700.00

Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic

viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

viscosity.
RFN BN4HC
3 um 6 um 10 ym 25 pym

40 14.2 7.8 4.8 2.6
63 9.5 5.2 3.4 1.8
100 6.8 3.3 2.3 1.2
160 3.6 1.8 1.2 0.5
250 2.8 1.4 0.9 0.4
400 2.2 1.6 1.3 1.0
630 2.1 1.6 1.3 0.9

BN4HC: RFN 40

BN4HC: RFN 250

0.8

3um

6 um

10 pm

25 ym

3um

& um
10 pm

25 pm

3pm

6 pm

10 pm

25pm

07
07 3um 06
— 08 // — 05
T os e _8 ,/
& 04 ’/ sum | o /
% 03 '/ —— % 03 /' /
02 /// = 10 i 0.2 L~ " [ —
01 /f/ﬁ———' zum 01 /// — J—
/é_____ /g____’__
° 0 10 20 30 40 50 ’ 0 50 100 150
Q [I/min] Q [I/min]
BN4HC: RFN 63 BN4HC: RFN 400
08 12
07 3um
= °° // = 1 P
S os P _8 08 /
Z 04 // 6um E 06 ///
< 03 |- < . ////
/ L— 10 um L~
o2 e - é
o4 /,/—/ 25 um 02
o Z—’_ 0
o 15 30 45 60 75 0 100 200 300
Q [Vmin] Q [Imin]
BN4HC: RFN 100 BN4HC: RFN 630
09 16
08 / Sum 14
07 L~ — 12
'%‘ 06 E , P
2, = 08 /
% z: 6 um % 06 ;4/4
0:2 | 10 4 04 ////
o Il | e 25 M 02 —
”
’ o 15 30 45 60 75 105 120 ’ 0 100 200 300 400
Q [I/min] Q [I/min]
BN4HC: RFN 160
08 3um
o e
T oo _~
2 o5 A
O o4 // // 6um
< s P ,//10 um
02 / '//
01 A — — e 25 M
. — ] ——
a 50 100 150 200 250
Q [I/min]

=3

0
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4. DIMEN

SIONS

Tank requirements
1. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and RA 3.2 ym maximum roughness.
2. In addition, the contact area should be free of damage and scratches.
3. The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the filter.

As an alternative, the tank flange can be continuously welded from the inside.

4. Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither deform when the seal is
compressed during tightening.

5. When using a dipstick through a mounting screw, threadlock the screw into the thread, using Loctite 243, for example, or a
similar threadlocker.

RFN 40, 63, 100 RFN 160, 250 RFN 400, 630
60 74 70 ~ port for < port for —
. < Clogging indicator ) Clogging indicator <
::%El%ol;.eather d1 INLET MLED;— o 121\ 110
= . “ LiF3
grjl/ i I- ] “ g B u-: ﬁ
gﬁ,';;?n'g o | 2 j_ wl ™
indicator I m Bdlxtl = !
se0” $140 1 52 S
oo E 0 | @ gmer 88.9
P84 & 5 #180+1
g b2 p132 8 #185 o
| " | B
' i
d2
OUTLET 38
45
d2 OUTLET
H LT
1l D ﬁ
: %\J g
/
109.5
115.5
138.5
Flange interface / opening in tank to DIN 24550
RFN d1 Inlet d2 Outlet b1 h1 h2 t1+2 Weight Volume of
including pressure
element chamber
[ka] [1]
40 G 32 70 122 150 14 1.0 0.6
40 G% 32 70 122 150 16 1.0 0.6
40 G % 32 70 122 150 16 1.0 0.6
63 GY% 32 70 206 200 14 1.2 0.9
63 G % 32 70 206 200 16 1.2 0.9
63 G1 32 70 206 200 18 1.2 0.9
100 G 32 70 260 290 14 1.3 1.0
100 G% 32 70 260 290 16 1.3 1.0
100 G1 32 70 260 290 18 1.3 1.0
160 G1% G1% 141 210 - 20 4.6 3.5
160 G1% G1% 105 210 - 22 4.6 3.5
250 G1% G1% 141 300 - 20 6.0 3.5
250 G 1Y G1% 105 300 - 22 6.0 3.5
400 DN 64 G2% - 270 - - 9.3 8.0
630 DN 64 G 2% - 420 - - 10.0 8.0
NOTE HYDAC Filtertechnik GmbH

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.
Subject to technical modifications.

Industriegebiet
D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01
Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a filter
housing and a threaded cover plate.
Standard equipment:

® bypass valve in the element. For RF
450/580 the bypass valve is built into
the cover plate as standard.

® connection for a clogging indicator

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

® SO 2941

@ SO 2942

@ SO 2943

@S0 3724

® SO 3968

®1SO 11170

@ISO 16889

Contamination retention capacities

ing

Betamicron® (BN4HC)

RF Elements 3um 5um 10 um 20 um
30 1x0030R 2.6 2.9 3.5 4.0
60 1x0060R 5.7 6.3 7.6 8.6
110 1x0110R 12.0 13.3 16.0 18.1
160  1x0160R 18.6 20.7 24.9 28.1
240  1x0240R 29.3 32.5 39.1 44.2
330 1x0330R 384 426 512 579
450  1x0450R 491 544 655 741
580 1x0580R  124.7 138.2 166.3 188.1
660  1x0660R 87.1 96,5 116.1 131.3
950 1x0950R  130.0 144.1 173.3 196.1
1300 1x1300R 181.0 200.7 2414 2731
2500 3x0850R  336.3 372.6 448.5 507.3
4000 5x0850R  560.5 621.0 747.5 8455
5200 4x1300R  724.0 802.8 965.6 1092.4
6500 5x1300R  905.0 1003.5 1207.0 1365.5
7800 6x1300R  1086.0 1204.2 1448.4 1638.6

15000 10x1300R 1810.0 2007.0 2414.0 2731.0

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
Paper (P/HC): 10 bar
Wire mesh (W/HC): 20 bar
Stainless steel fibre (V): 210 bar
Betamicron®Aquamicron®

(BN4AM): 10 bar
Agquamicron® (AM): 10 bar

Return Line Filter RF
up to 15000 I/min, up to 25 bar

RF RF RF RF RF RF RF RF RF RF RF
30 60 110 160 240 330 450 580 660 950 1300

RF 2500 RF 4000 RF 5200 RF 6500-7800 RF 15000

b e A & A

1.3 FILTER SPECIFICATIONS

Nominal pressure RF 30, 2500 to 15000: 10 bar

RF 450 and 580: 16 bar
RF 60 to 1300: 25 bar
Temperature range -10 °C to +100 °C
Material of filter housing and cover plate  RF 30: PA 66
RF 60 to 580: Aluminium
RF 660 to 1300: EN-GJS-400-15
RF 2500 to 15000: Welded steel

VR Connection thread G 2
(return line indicator up to 25 bar
operating pressure)

VM Differential pressure indicator
only for RF 450 and 580

Type of clogging indicator

Pressure setting of clogging indicator 2 bar (others on request)

Bypass cracking pressure 3 bar (others on request)

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

® Filters must be flexibly mounted and

not fixed rigidly to the floor or used as
a pipe support.

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION

Tank-top or inline filter.

RF 450 and 580 are also suitable for
horizontal installation (with check
valve).

1.6 SPECIAL MODELS AND
ACCESSORIES

On request

1.7 SPARE PARTS
See Original Spare Parts List

1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

Symbol for hydraulic systems

B
VA = clogging indicator
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2. MODEL CODE (also order example) R /[HC 330 D L 10
2.1 COMPLETE FILTER T
Filter type
RF
Filter material of element
BN/HC Betamicron® (BN4HC) P/HC Paper AM Agquamicron®
V Stainless steel fibre W/HC Stainl steel wire mesh  BN/AM Betamicron®Aquamicron®
Size of filter or element
RF: 30, 60, 110, 160, 240, 330, 450, 580, 660, 950, 1300, 2500, 4000, 5200, 6500, 7800, 15000
Operatmg pressure
B =10 bar (RF 30, 2500 to 15000)
C = 16 bar (RF 450, 580)
D = 25 bar (RF 60 to 1300)
V = 7 bar (for RF with clogging indicator up to max. 7 bar operating pressure)
Type and size of connection
Type |Port Filter size
30 | 60 [ 110|160 [ 240 | 330 | 450 | 580 | 660 | 950 [1300]2500]4000|5200|6500|7800|15000
B GY% °
C G% ) D
E G1% ) o
G G2 )
L SAE DN 50 (2") [ [ D
M SAE DN 80 (3") o
N* G3 o
6] SAE DN 90 (3%") D
P [SAE DN 100 (4") °
R DIN DN 100 [
U DIN DN 125 [ [ °
V DIN DN 150 [ [ D
W DIN DN 200 [ D
X DIN DN 250 [ D
Y [DIN DN 300 C
* This port G3 applies to filter outlet only (filter inlet = SAE DN 80)

Filtration rating in pm
BN/HC, V: 3, 5, 10, 20 P/HC: 10,20 AM: 40
W/HC: 25, 50, 100, 200 BN/AM: 3, 10

Type of clogging indicator

Y plastic blanking plug in indicator port
A steel blanking plug in indicator port
B visual L

. for other clogging indicators,
C  electrical
D visual and electrical see brochure no. 7.050../..
Type code

1 standard connection (only RF 30 to 1300)
2 RF 2500 to 15000: outlet for each filter element location spigot has threaded connection for pipe extension
3 RF 2500 to 15000: common elbow outlet
Modification number

X the latest version is always supplied

Supplementary details
cracking pressure of bypass (e.g. B6 = 6 bar, for RF 450/580: B7 = 7 bar)

DE differential pressure measurement across element (RF 660, 950, 1300)

DH cover plate lifting device (only RF 2500 to 15000)

GA mating weld connection flange in steel

KB  without bypass valve

L... light with appropriate voltage (24V, 48V, 110V, 220V) only for clogging indicators

LED 2 light emitting diodes up to 24 Volt type D

O  O-ring groove on the DIN inlet flange (only RF 2500 to 15000)

T  with tank breather filter (only RF 30)

Y, FPM seals

2.2 REPLACEMENT ELEMENT

Size

0030, 0060, 0110, 0160, 0240, 0330, 0450, 0580, 0660, 0950, 1300

Type

R

_|°
)
)
o
A
=

Filtration rating in pm

o
o)
(o}
I

BN4HC, V: 003, 005, 010, 020 P/HC: 010, 020 AM: 040
W/HC: 025, 050, 100, 200 BN4AM: 003, 010
Filter material

BN4HC, V, W/HC, P/HC, BN4AM, AM

Supplementary details

V (for descriptions, see point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR VR
el I

Type of indicator

VR return line indicator up to 25 bar operating pressure (for RF 450/580: on request)

VM differential pressure indicator (only possible for RF 450/580)

Pressure setting
2 standard 2 bar, others on request
Type of clogging indicator (see Point 2.1)

Modification number

X the latest version is always supplied
Supplementary details

L..., LED, V (for descriptions, see point 2.1)




3. FILTER CALCULATION / RF 30 RF 950, 1300
SIZING

1 0.075
The total pressure drop of a filter at a A
certain flow rate Q is the sum of the — 08 // = 005
housing Ap and the element Ap andis | 8 06 7 § i
calculated as follows: o 04 /4 S 0o
Aptot.’al :Aphousing + Apelement < 0.2 e < . /
APpousing = (see Point 3.1) 0 0
— SK* , viscosity 0 5 10 15 20 25 30 0 240 480 720 960 1200 1440
Apelement - Q ¢ ¢
1000 30 , Q l/mi
(*see point 3.2) Q [V/min] [/min]
For ease of calculation, our Filter RF 60, 110 RF 2500, 4000
Sizing Program is available on request
free of charge. 0.6 0.3
NEW: Sizing online at www.hydac.com 0.5 P4 0.25 /@’0 P 4
3.1 Ap-Q HOUSING CURVES BASED = 04 = 0.2 74 7°
ON ISO 3968 9, 03 Q, 015 / 7[R 4000 |
. . . o 02 a 01 / 2
The housing curves apply to mineral oil 4 g Jid
with a density of 0.86 kg/dm? and 0.1 0.05 4%,— -
a kinematic viscosity of 30 mm?s. 0 = 0+ T
In this case, the differential pressure 0 20 40 60 80 100 120 0 1000 2000 3000 4000
changes proportionally to the density. . )
Q [I/min] Q [I/min]
RF 160, 240 RF 5200, 6500
0.4 0.25
— 03 pd = 02 = 52} p”
8 // S o1 »
= 02 = / L ? |RF 6500
a / 2 o1 g
< o4 ) < //‘a’
) / 0.05 ,’"
0 " cd
0 60 120 180 240 0 1000 2000 3000 4000 5000 6000 7000
Q [I/min] Q [I/min]
RF 330, 660 RF 7800, 15000
02 .
P o o],
— 0.15 {RF 330 ,’ = 02 P
© 7 V4 @© 0.15 RF 7800 V4
2 o1 . = / 1
a y ol S 01 7
< 005 ,/ 4e” = 0.05 J v
( = : —/ -
04 - s o 04 g
0 120 240 360 480 600 720 0 4000 8000 12000 16000
Q [I/min] Q [I/min]
RF 450, 580
0.35
0.3
— 025 A
5 02 ,//
o 015
< 0.1 >
0.05 /
© T
0 50 100 150 200 250 300 350 400 450 500 550

Q [I/min]
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3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS BN4HC: RF 580

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic 0 -
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in o7 -
viscosity. 06
RF |V WI/HC 8 —
3 um 5um 10 ym 20 ym - 2— Zz T 7 -
30 [ 194 14.2 7.9 3.8 - T
60 15.9 9.3 5.4 3.3 0.611 o é?//
110 7-6 5-1 3~0 2-0 0-300 00 50 100 150 200 250 300 350 400 450 500 550
160 4.9 3.5 2.4 1.5 0.193 Q [/min]
240 3.2 2.6 1.7 1.2 0.123
330 2.1 1.7 1.1 0.8 0.195
660 1.0 0.8 0.6 0.4 0.067 BN4HC: RF 660
950 0.7 0.6 0.4 0.2 0.048 1 ”
1300 | 05 04 0.3 0.2 0.034 / sum
For gradient coefficients for RF 450/580, please ask separately! 08 /’ L~
=) 0.6
BN4HC: RF 30 BN4HC: RF 160 S A e
" /3“"' /5”"' /10 al 8 }um o 04 // 20 pm
125 / / // 1.25 ,/ 5um = 02 ////// //
'g' 1 / // “ % 1 // 7 '/ 04 é |
2, / / A 7 Rl =1 / 10 ym 0 100 200 300 400 500 600 700
g ’” yavd g " f Q [I/min]
< o p 1 0s e 1 pm
//7 - < // /' / *
N T BN4HC: RF 850
N2 e~ NaHC:
0 0 /
0 10 20 30 40 50 60 0 25 50 75 100 . 125 150 175 200 08 / 5um
Q [I/min] Q [I/min] _
E 0.6 m
BN4HC: RF 60 BN4HC: RF 240 8, "
15 3pm 5 um 1 /3 um . 2_ 04 / /4
i d um 20 ym
125 / o8 / ,/ 02 /] /// —
— // // At [ = / / /
s L~ 8 e e 0
Ke} / / 1 =N / /’ 0 200 400 600 800
I D s atm)
0.5 . —
026 ///A/ 02 ////,/ BN4HC: RF 950
’ 7 1 3 ym
‘ % ’ / g
0 20 40 80 80 100 a 50 100 150 200 250 0.8 5um
Q [I/min] Q [I/min] s // P
Q, 06
BN4HC: RF 110 BN4HC: RF 330 g . py o
’ 5um 1 Spm ) ~
1.25 / / sum /// //
// // o8 p 02 ,//
-g- 1 // 10um 'g' / // , %
Q or5 - Q % /’ v 104m 0 200 8) y 800 800 1000
min
% 05 va '/,/ 0 um g— 04 ////420pm [ ]
v é — 02 //,/4// BN4HC: RF 1300
"1 ’ //' 1 3pm
1 e P
° 0 25 50 Q /75 100 125 150 0 P 5um
[l mln] il 50 100 150 2.00 250 300 350 _ 08 /
Q [I/min] 5 ., P
£ / 10 pm
BN4HC: RF 450 [ //// 20w
L
14 . 0z 7424/
12 /
= 0 //
£ 08 um Q 200 400 600 800 1000 1200 1400
2— 06 —— Q [I/mln]
| _—10um
o // //Zoum
=
0

0 50 100 150 200 250 300 350

Q [I/min]




4. DIMENSIONS

Tank requirements

1

2,
3,
4,

. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and Ra 3.2 pm maximum roughness.

In addition, the contact area should be free of damage and scratches.
The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the filter.

Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither deform when the seal is
compressed during tightening.

O
RF 30 2 SW 36
n
=
o~
=
m
= type code label
- d3
= ’.1
|
!
—
£
1 1 I
1
t4
d1
outlet
10 hole drilled in the tank
cover only on version
=34 with breather filter
] v
ey & n _______‘D —
| B\ W m
7 %, ~
S R
- \
m
o)
% vent screw or clogging
indicator (type VR)
b1
inlet
RF b1 b3 d1 d3" d5 de? h1 h2 h3 h4 h5 h6 t1 t4 Weight Volume
including of pressure
element chamber
kgl [
30 71 38 60 G% | 78 M4 86 70 27 8 11 90 14 14 0.4 0.18

" Threaded port to ISO 228 / ? Mounting hole for screw
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RF 60-240

w0
<
n
£
]
! !
| {
type code label
RF 607110
1607240
o
<
m
<
<
<
z
m
b \
vent screw or clogging
indicator (type VR)
b1l
inlet
RF b1 b3 d1 d3" d5 d6?) h1 h2 h3 h4 h5 h6 t1 t4 Weight Volume
including of pressure
element chamber
[kg] [
60 96 55 80 G% | 100 M5 66 88 44 6 12 80 17 - 0.9 0.40
110 96 55 80 G¥% | 100 M5 133 88 44 6 12 145 17 - 1.1 0.60
160 126 72 106 G1% | 135 M6 89 108 54 6 12 120 20 - 1.8 1.00
240 126 72 106 G1% | 135 M6 150 108 54 6 12 180 20 - 2.2 1.40

" Threaded port to ISO 228 / 2 Mounting hole for screw




RF 330 RF 660 - 1300
Ob2
b5 © b5
w© =
N < g7/c2) IJ d7A2 1,
< v 1 |
3]
o w0 <
- ] 8
e £ el =
| |
d3
d1
— -~
< =
1
d4
t
d‘1‘ outlet
‘ Ob1
outlet \@
w0 Elj——— — type code label
_c h
type code label ~— vent screw
or clogging
indicator
(type VR) b6
R
O
\
| vent screw
t or clogging
bi indicator
i (type VR)
inlet
outlet: view outlet: view
from below from below
RF 660 D N RF 660D M
RF 950D O
RF 1300 D P
RF |b1 |b2 [b3 [b5 b6 |[d1 |d3 d4 d5 |d6" |d7 |h1 h2 [h3 [h4|h5/h6 |[t1 |t2 |t3 [t4 [Weight |Volume
including| of pressure
element | chamber
[kg] [
- - bz - -
330 |150({126(85 |77.8 |42.9|135|SAEDN 50 (2") |G2 170 (M8 |M12{139 |130(63 [13[12|180(27|23|- |27|4.1 2.0
G3
660 [195(|210(110|106.4(61.9 {180 | SAE DN 80 (3") |SAE DN 80 (3") |220|M12|M16 (246 |203|83 |13|8 |320|- |28|18|28|31.0 6.8
950 |[250(244|135|120.7 |69.9 |208 | SAE DN 90 (3%4") | SAE DN 90 (3%") | 290 |M16 | M16 | 252.5|225|93 |13|8 |385|- |20(20|- |44.5 10.3
1300 [ 250|244 |145|130.2 | 77.8 |208 | SAE DN 100 (4") | SAE DN 100 (4") |290|M16 | M16 | 330.5|269|121|13|8 |485|- |20|20|- |52.5 13.5

Filter connection for SAE flanges to SAE-J 518c¢ / 3000 PSI / " Mounting hole for screw

w E7.116.5/04.15



w
w

o E7.116.5/04.15

RF 450/ 580

h5

hé

bS

@d7 /12

== ||

h2

N A4

@
|

h3
h4

@ ) T
]

b6

h1

vent screw -

type code label

differential
pressure
indicator
(type VM)
b2
b6
@d7 /3
o
outlet: view from below
RF450C L
RF 580 C L
RF (b1 |[b2 |b3 |b5 |b6 [d1 [d3 d4 d5 |d6 "[d7 |[h1 |h2 |h3 |h4 |h5 |h6 [t1 [t2 ([t3 |[t4 [Weight |Volume
incl. of
element |pressure
[kal chamber
[
450 |156 |144.5(80 |77.8 [42.9 130 |SAE DN 50 (2") |[SAE DN 50 (2") [175|M10|M12/207 |142|66 |14 (14 |345|- (22 (22 |- [6.6 2.7
580 |156 |144.5|80 77.8 [42.9 [130 |SAE DN 50 (2") |SAE DN 50 (2") [175|M10|M12/507 {142 |66 (14 |14 |645|- 22 (22 |- 94 4.7

Filter connection for SAE flanges to SAE-J 518c / 3000 PSI / " Mounting hole for screw




RF 2500 - 15000

clogging indicator (type VR)

b

cover plate lifting device

. b2 /
\ |
} gd2 / vent G1/2
— |2 L
E; P
inlet E AN
\
< ~ | I | wnl < drain G1
7 < 7
< w
l | = _z k
______ . =] Iy [ _ _ _ _topoftank
oil level L ds
8 \‘ \ N outlet
AL
~ |
zd]
dimension h4 on request!
RF Flange connection| h1 h2 h3 h5 h6 b1 b2 d1 d2 d3 d4 d5 No. of cover Weight Volume of
plate screws including pressure
element chamber
[kg] 1]

DIN DN 100 578 395 55.3 26.0
2500 DIN DN 125 732 505 590 |496 |84 317 240 | 273 [360 |18 320 (G2 8 58.3 29.0
DIN DN 125 501 355 97.3 44.0
4000 DIN DN 150 738 540 596 | 496 | 84 388 282 | 356 |450 [18 [410 |[G2 12 101.3 48.0
DIN DN 125 576 382 119.1 64.0
5200 DIN DN 150 812 615 670 | 571 | 84 416 308 |406 [510 |23 (460 |[G3 8 126.1 68.0
DIN DN 150 615 470 1751 98.0
6500 DIN DN 200 817 720 680 | 571 |84 535 358 | 508 [620 |26 572 |G3 8 186.1 108.0
DIN DN 200 720 535 1871 108.0
7800 DIN DN 250 817 800 680 | 571 |84 605 358 | 508 [620 |26 572 |G3 8 202.1 126.0
DIN DN 250 800 712 329.1 224.0
15000 DIN DN 300 817 866 709 | 571 |84 777 460 (711 |840 |26 780 [G3 12 3821 2470

w E7.116.5/04.15
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NOTES

NOTE HYDAC Filtertechnik GmbH

. s . . N Industriegebiet
The information in this brochure relates to the operating conditions and applications D-66280 Sulzbach/Saar

described.
- . " ) Tel.: 0 68 97 / 509-01
For applications or operating conditions not described, please contact the relevant Fax: 0 68 97 / 509-300

technical department. Internet: www.hydac.com
Subject to technical modifications. E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING

Construction

The filter housings are designed

in accordance with international
regulations. They consist of a filter
head, filter bowl and a screw-on or
bolt-on cover plate.

Standard equipment:
® bypass valve
® connection for a clogging indicator
1.2 FILTER ELEMENTS

HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ SO 2941

@ SO 2942

@ SO 2943

®|SO 3724

@ |SO 3968

@[S0 11170

@ISO 16889

Contamination retention capacities

ing

Tank-To

Return Line Filter

RFND Change-Over Version

to DIN 24550

up to 480 I/min, up to 10 bar

RFND 100 RFND 250

1.3 FILTER SPECIFICATIONS

RFND 630

Betamicron® BN4HC

RFND 3 um 6um 10 um 25 uym
100 22.0 24.7 27.5 33.0
250 61.4 69.1 76.8 92.1
630 148.6 167.3 185.8 222.9

Filter elements are available with the
following pressure stability values:
Betamicron® (BN4HC): 20 bar

Nominal pressure 10 bar
Temperature range -10 °C to +100 °C
Material of filter head Aluminium
Material of filter bowl Polyamide

Material of cover plate

Polyamide (RFN 100)
Aluminium (RFN 250 and 630)

Type of clogging indicator

VR Connection thread G 1/2
VMF Connection thread G 1/8

Pressure setting of the clogging indicator

2.5 bar (others on request)

Bypass cracking pressure

3.5 bar (others on request)

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
Tank-top filter
1.6 SPECIAL MODELS AND
ACCESSORIES
On request
1.7 SPARE PARTS
See Original Spare Parts List
1.8 CERTIFICATES AND APPROVALS
on request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

@ |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 MAINTENANCE INSTRUCTIONS
® Filter housings must be earthed.

® \When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

Symbol for hydraulic systems
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER
Filter type

RFND

Filter material of element
BN/HC Betamicron® (BN4HC)
Size of filter or element
RFND: 100, 250, 630

Operating pressure

|:U
-
|Z
(w)
Z
|:|:
(@)
N
o
=)
[vy)
>
m
|=
o
(w)
X
=
N
g

B = 10 bar
V = 7 bar (for REND with clogging indicator up to max. 7 bar operating pressure)
Type of change-over
A = Ball
Type and size of connection
Type | Port Filter size
100 [250 |630
C G% °
E G1% )
L SAE DN 50 )

Filtration rating in pm
BN/HC: 3, 6, 10, 25

Type of clogging indicator
Y plastic blanking plug in indicator port

A steel blanking plug in indicator port

B  visual

C  electrical for other clogging indicators,

D  visual and electrical see brochure no. 7.050../..

LZ visual-mechanical / electrical

Type code

1

Modification number

X the latest version is always supplied

Supplementary details

L... light with appropriate voltage (24V, 48V, 110V, 220V) ] only for clogging
LED 2 light emitting diodes up to 24 Volt indicators type D

AV LZ indicator with plug to AUDI and VW specification

BO LZ indicator with plug and pin connection to BMW and Opel specification (M12x1)

CN LZ indicator with plug to DIN 43651 with 3 LEDs (CNOMO specification)

DB LZ indicator with plug to DIN 43651 with 3 LEDs (Daimler-Benz specification)

D4C LZ indicator with plug and connector to Daimler-Chrysler specification and cold start suppression 30°C
BO-LED as for BO, but with diode strip

GM LZ indicator with "no element" indicator

30C LZ indicator with temperature limiter (only in conjunction with type DB)

V FPM seals

2.2 REPLACEMENT ELEMENT 0250 RN 010 BN4H

9]
D
<

Size
0100, 0250, 0630
Type
RN
Filtration rating in pm
BN4HC: 003, 006, 010, 025
Filter material
BN4HC

Supplementary details
V (for descriptions, see Point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR VR 25 D.X [-L24

Type of clogging indicator —|_
VR connection thread G 1/2
VMF connection thread G 1/8

Pressure setting
2.5 standard 2.5 bar, others on request

Type of clogging indicator
D (see Point2.1)

Modification number
X the latest version is always supplied

Supplementary details
L..., LED, V (for descriptions, see Point 2.1)




3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:
Aptotal = Aphousing + Apelement
APpousing = (see Point 3.1)
-0 . _SK* , viscosity
Apelement Q 1000 30
(*see Point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968
The housing curves apply to mineral
oil with a density of 0.86 kg/dm?® and
a kinematic viscosity of 30 mm?/s.
In this case, the differential pressure
changes proportionally to the density.

RFND 100

08

0.7
0.6

0.5 /
0.4 /
yd

0.2

Ap [bar]

0.
/
0 —

0 20 40 60 80 100
Q [I/min]

RFND 250

06

0.5

0.4 /
0.3 /

02 //
0.1 -

//
0 oo™
0 50 100 150 200 250 300
Q [I/min]

Ap [bar]

RFND 630

14

1.? /
0.8 /

0.6
v
0.4 d

//
0.2 - —
]

0 100 200 300 400 500 600 700
Q [I/min]

Ap [bar]

)

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS

The gradient coefficients in mbar/(I/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

viscosity.
RFND BN4HC
3 um 6 um 10 ym 25 pym
100 6.8 3.3 1.2
250 2.8 1.4 0.4
630 2.1 1.2 0.7
BN4HC: 100 BN4HC: 630
0.9 16
08 o 3Hm 14 A3 um
— // 12 ’/
g 06 .g. 1 // ,/Gum
2 o5 o] 10 pm
O o4 6 um Z 0.8 / /,/25 um
< 03 1oum <] os /4/4/'/ M
0.2 —"" 04 PP,
’ Lt e 25 M =
0.1 0.2 =
————_-
0
[ 15 30 45 60 75 90 105 120 ° 100 200 300 400 500 600 700
Q [I/min] Q [I/min]
BN4HC: 250
0.7 3um
06 v
— 05 e
®© ,/
O o4
— 6 um
% 03 ,/ ,/ l-'
o 7 // jr/ o
0.1 /// ] —— 25 pm
. —
0 50 100 150 200 250
Q [I/min]

w E7.570.2/04.15
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4. DIMENSIONS

Tank requirements
q RFND 250
1. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and RA
3.2 ym maximum roughness.
2. In addition, the contact area should be free of damage and scratches. #
3. The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used 3 i ij %‘F 1 =t Se L
to fix the filter. ‘ o ol ﬂﬂf P e .
As an alternative, the tank flange can be continuously welded from the inside. \Y% W N
4. Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that . ( 1] —

neither deform when the seal is compressed during tightening.

RFND 100

267

5742

41022

20042

mounting with M6 bolt port for

clogging
indicator

115.50
109.

RFND 100

Flange interface / opening in tank to DIN 24550

mounting with M10 bolt

port for ——
clogging
indicator
RFND 630
RO\
™ ::@ q;:: M \63'/
] wiian Nl w
& DL T,
T T TIF— =il T TIF 290 2
SAE DN 50
RFND 250 mounting with M10 bolt

}185
B} 140
/—\ i
XS

782

410 22

}Zmounting with M10 bolt

N\
. A
W
N——

378

& @ . RFND 630
& o | °
§
S
Weight incl. Vol. of pressure
element [kg] chamber [I]
100 |54 2x1.00
250 13.0 2 x 3.50
630 |[23.0 2 x 8.00

NOTE

The information in this brochure relates to the operating conditions and applications
described.

For applications or operating conditions not described, please contact the relevant
technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of one-piece
housings with bolt-on cover plates.
The two housings are connected by a
ball change-over valve with negative
overlap and single-lever operation.
Standard equipment:

® bypass valve

® connection for a clogging indicator
(1 clogging indicator per filter side!)

1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:

@ |SO 2941

@ SO 2942

@ SO 2943

@ISO 3724

@ SO 3968

@ISO 11170

® SO 16889

Contamination retention capacities

ing

Change-Over

Return Line Filter RFD
up to 1300 I/min, up to 25 bar

RFD 60 RFD 110 RFD 160 RFD 240

RFD 330

RFD 660 RFD 950 RFD 1300

=g ""‘E@w@m@mﬁ"ﬁ“

1.3 FILTER SPECIFICATIONS

Nominal pressure 25 bar
Temperature range -10 °C to +100 °C
Material of filter housing and cover plate  RFD 60 to 330: Aluminium

RFD 660 to 1300: EN-GJS-400-15

Type of clogging indicator

VR Connection thread G 72
(return line indicator up to 25 bar
operating pressure)

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3 bar (others on request)

Betamicron® (BN4HC)

RFD Elements 3um 5uym 10 ym 20 um
60 1x0060R 5.7 6.3 7.6 8.6
110  1x0110R  12.0 13.3 16.0 181
160 1x0160R  18.6 20.7 249 28.1
240  1x0240R 29.3 325 391 442
330 1x0330R 384 426 51.2 57.9
660 1x0660R 87.1 96.5 116.1 131.3
950 1x0950R 130.0 144.1 173.3 196.1
1300 1x1300R 181.0 200.7 241.4 273.1

Filter elements are available with the
following pressure stability values:
Betamicron® (BN4HC): 20 bar
Paper (P/HC): 10 bar
Stainl. steel wire mesh (W/HC):20 bar

Stainless steel fibre (V): 210 bar
Betamicron®Aquamicron®

(BN4AM): 10 bar
Aquamicron® (AM): 10 bar

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
Tank-top filter
1.6 SPECIAL MODELS AND
ACCESSORIES
On request
1.7 SPARE PARTS
See Original Spare Parts List
1.8 CERTIFICATES AND APPROVALS
On request

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water

content (> 50 % water content) and
CLP oils on request

1.10 IMPORTANT INFORMATION
® Filter housings must be earthed.

® When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

® Filters must be flexibly mounted and
not fixed rigidly to the floor or used as
a pipe support.

Symbol for hydraulic systems
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2. MODEL CODE (also order example)
2.1 COMPLETE FILTER

Wy
2
o
z
|:|:
3

Filter type

RFD

Filter material of element

BN/HC Betamicron® (BN4HC) W/HC  Stainless steel wire mesh

V Stainless steel fibre AM Aguamicron®

P/HC  Paper BN/AM Betamicron®Aquamicron® (BN4AM)

Size of filter or element

(]
|=
(=]

~

=

RFD: 60, 110, 160, 240, 330, 660, 950, 1300

Operating pressure

D =2 r
V = ? ggr (for RFD with clogging indicator up to max. 7 bar operating pressure)
Type of change-over
A Ball
Type and size of connection
Type | Connection Filter size
60 | 110 | 160 | 240 | 330 | 660 | 950 | 1300
C G % ) °
D G1 ) )
G G2 )
L SAE DN 50 (2%) )
M SAE DN 80 (3%) )
N* G3 °
P SAE DN 100 (4) ® )

* This port, G3, applies to filter outlet only
Filtration rating in pm

BN/HC, V: 3, 5, 10, 20 P/HC: 10, 20 AM: 40
W/HC: 25, 50, 100, 200 BN/AM: 3, 10

Type of clogging indicator

plastic blanking plug in indicator port
steel blanking plug in indicator port

O0Ow> <

vilsu?I_ | for other clogging indicators,

electrica . see brochure no. 7.050../..
visual and electrical

Type code

1

Modification number

X the latest version is always supplied

Supplementary details
B special cracking pressure of bypass (e.g. B6 = 6 bar)

<

KB without bypass valve

L... light with appropriate voltage (24V, 48V, 110V, 220V) ] only for clogging indicators
LED 2 light emitting diodes up to 24 Volt type D
S0O136 filter housing of RFD 330 in EN-GJS-400-15

V FPM seals

2.2 REPLACEMENT ELEMENT

Size

0060, 0110, 0160, 0240, 0330, 0660, 0950, 1300

Type

R

Filtration rating in ym

BN/HC, V: 003, 005, 010, 020 P/HC: 010, 020 AM: 040

W/HC: 025, 050, 100, 200 BN4AM: 003, 010
Filter material

BN4HC, V, W/HC, P/HC, BN4AM, AM

Supplementary details
V (for descriptions, see point 2.1)

2.3REPLACEMENT CLOGGING INDICATOR

N
&)
X
~
o

5

Type
VR return line indicator up to 25 bar operating pressure
Pressure setting

2 standard 2 bar, others on request
Type of clogging indicator

D (see Point2.1)

Modification number
X the latest version is always supplied
Supplementary details

L..., LED, V (for descriptions, see point 2.1)




3. FILTER CALCULATION /
SIZING
The total pressure drop of a filter at a
certain flow rate Q is the sum of the
housing Ap and the element Ap and is
calculated as follows:

Aptotal - Aphousmg + Apelement
AP, ueng = (8€€ PoINt 3.1)
- . _SK* , viscosity
pelement Q 1 OOO 30

(*see point 3.2)

For ease of calculation, our Filter
Sizing Program is available on request
free of charge.

NEW: Sizing online at www.hydac.com

RFD 660, 950
06
/

05 %
= o4 /
g, //
% 02 Vi

0.1 ,/

0
0 200 400 600 800
Q [I/min]

RFD 1300

0.8

07
—, 06 /
5 os /

: 4
% 0.4 //
< 03 /

02

0.1 ] ~

0
0 500 1000 1500
Q [I/min]

3.2 GRADIENT COEFFICIENTS (SK) FOR FILTER ELEMENTS
The gradient coefficients in mbar/(lI/min) apply to mineral oils with a kinematic
viscosity of 30 mm?/s. The pressure drop changes proportionally to the change in

viscosity.
3.1 Ap-Q HOUSING CURVES BASED
ON ISO 3968 RFD | V W/HC
The housing curves apply to mineral oil 3um 5um 10 ym 20 pm -
with a density of 0.86 kg/dm? and 60 15.9 9.3 5.4 3.3 0.611
a kinematic viscosity of 30 mm?'s. 10 [ 7.6 5.1 3.0 2.0 0.300
In this case, the differential pressure 160 | 4.9 3.5 2.4 1.5 0.193
changes proportionally to the density. 240 | 3.2 2.6 1.7 1.2 0.123
330 2.1 1.7 1.1 0.8 0.195
660 1.0 0.8 0.6 0.4 0.067
RFD 60, 110 950 0.7 0.6 0.4 0.2 0.048
o7 1300 | 0.5 0.4 0.3 0.2 0.034
0.6 -
., 05 /
T o4 BN4HC: RFD 60 BN4HC: RFD 330
o 3pm 5um 1 3pm
o3 15 s 5um
2— 0.2 1.25 // // 0.8 //
0.1 =, / / ok | / /
= 8 / / L~ _8 06 / // 10 um
‘ 0 20 40 60 80 Z 078 " ~ 20pm Z / " 20um
. < s / 7 // I o4 / ////4
Q [imin] T PP
RFD 160, 240 0z %7 Z/
0.6 / 0 0
05 7 Q [I/min] Q [I/min]
— 04 A BN4HC: RFD 110 s BN4HC: RFD 660
®© / 15 Hm 1 A
8 0.3 /5 um /
a 12 7 > 08 > 31T
< 0.2 / / / /
0.1 = o 10um | =7 o L
. // g s ,/ u § 0.6 / / /10um
0 50 100 150 200 2‘ 05 7 ,/ L] 0 pm % o /// | 20 m
Q [I/min] 025 /;/// o 45 |’
RFD 330 \ = o
06 0 25 50 75100 125 150 0 100 200 300 400 500 600 700
. Q [I/min] Q [I/min]
° / BN4HC: RFD 160 BN4HC: RFD 950
' 04 7 15 3pm 4 3 um
© 7
% 03 // 125 ,/ sum o8 / 5um
< o2 = 'g‘ ] ,/ 4/ ) //
] el / - 2, s -~
01 — ors 10 ym / / 10 pm
0 — % /' A // 20 ym % 04 /// 20 ym
0 100 200 300 400 o /,/57/ /// "
Q [/min] N * =
0+ o %
0 25 50 75 100 125 150 175 200 L] 200 400 600 800 1000
Q [I/min] Q [I/min]
BN4HC: RFD 240 BN4HC: RFD 1300
5 3um 4 3ym
/ 5um "4
— 08 / ,/ 08 //SUm
g o6 / ,/ | 1oum g 06 // 10 pm
% 5 ////// 20 ym 2_ 04 //// [_200m
/
o / = A T . VA///’é/
0
° 1) 50 100 150 200 250 Q 200 400 600 800 1000 1200 1400
Q [I/min] Q [I/min]
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4. DIMENSIONS
RFD 60-240

o h5.

h?

h2

hi

b2

&

RFD 330

hi,

h4

Tank requirements

1. In the filter contact area, the tank flange should have a maximum flatness of 0.3 mm and Ra 3.2 um

maximum roughness.

type code label

2. In addition, the contact area should be free of damage and scratches.

RFD 660-1300

hé

inlet

.. h5

h7

h2

h3
h4
£3

h1

d1 | outlet

View from below

let: RFD DAM outlet:
outlet RFD gggDAP RFD 660 DAN

6 RFD 1300 DAP
=

2L ¥
R /aE

3. The fixing holes of the tank flange must be blind, or stud bolts with threadlocker must be used to fix the # = 5
filter. a4
As an alternative, the tank flange can be continuously welded from the inside. ;’Z @
4. Both the tank sheet metal and/or the filter mounting flange must be sufficiently robust so that neither b4
deform when the seal is compressed during tightening.
RFD 60 110 160 240 330 660 950 1300
b1 96 96 126 126 150 195 250 250
b2,5 260.5 260.5 335.5 335.5 254 330 390 410
b3 47.5 47.5 56.5 56.5 69 100 140 140
b4 357 357 461 461 404 540 640 660
b5 - - - - 77.8 106.5 130.2 130.2
b6 - - - - 42.9 61.9 77.8 77.8
b7 - - - - - 61.9 69.9 77.8
b8 - - - - - 210 244 244
d1 80 80 106 106 135 180 208 208
d2 - - - - - 106.4 120.7 130.2
d3 G % G % G1 G1 G2/ SAE DN 80 (3") | SAE DN 100 (4") SAE DN 100 (4")
SAE DN 50 (2")
d4 G% G% G1% G 1V G2 G3or SAE DN 90 (3% ,) | SAE DN 100 (4)
SAE DN 80 (3“)
d5 100 100 135 135 170 220 290 290
de" 28 (M5)| @8 (M5) |[9.5 (M6)| ¥9.5 (M6)| 16 (M8) 314 (M12) 218 (M16) 216 (M16)
d7? - - - - -/ M12 M16 M16 M16
h1 66 133 89 150 139 246 252.5 330.5
h2 88 88 108 108 130 203 225 269
h3 44 44 54 54 63 83 93 121
h4 6 6 6 6 13 13 13 13
h5 11 11 11 11 11 8 8 8
h6 80 145 120 180 180 320 385 485
h7 92 92 95 95 110 114 170 170
| 173 173 173 173 229 229 318 318
t1? 16 16 24 24 24/ - - - -
t22) - - - - -/17 20 25 25
t3 17 17 20 20 27 28 - -
t4 - - - - - 18 20 20
Weight incl. element 3.2 3.7 7.0 7.8 13.4 72.0 105.0 118.0
[kg]
Volume of pressure 2x 0.30 2x0.60| 2x1.00| 2x1.40| 2x2.00 2x6.80 2x 10.30 2x 13.50
chamber [I]

1) Mounting hole for bolt
2) Refers to the appropriate port (d3)

NOTE

The information in this brochure relates to the operating conditions and applications

described.

For applications or operating conditions not described, please contact the relevant

technical department.

Subject to technical modifications.

HYDAC Filtertechnik GmbH
Industriegebiet

D-66280 Sulzbach/Saar
Tel.: 0 68 97 / 509-01

Fax: 0 68 97 / 509-300
Internet: www.hydac.com
E-Mail: filter@hydac.com




1. TECHNICAL
SPECIFICATIONS

1.1 FILTER HOUSING
Construction
The filter housings are designed
in accordance with international
regulations. They consist of a
two-piece filter housing with a
bolt-on cover plate.
Standard equipment:
® stand
@ inlet and outlet are positioned at
different heights on opposite sides
® connections for venting and draining
® connection for a clogging indicator
1.2 FILTER ELEMENTS
HYDAC filter elements are validated
and their quality is constantly
monitored according to the following
standards:
@[S0 2941, 1SO 2942, ISO 2943
ISO 3724, 1SO 3968, ISO 11170
ISO 16889
Contamination retention capacities

ing

Betamicron® (BN4HC)

RFL Elements 3pym 5pum 10pum 20 ym
130x 1x1300 R 181.0 200.7 2414 2731
132x  1x2600 R 369.4 409.4 4925 557.2
250x 3x0850 R 336.3 372.6 4485 507.3
252x 3x1700 R 689.4 764.1 919.2 1039.8
400x 5x0850 R 560.5 621.0 7475 8455
402x  5x1700 R 1149.0 1273.5 1532.0 1733.0
520x 4x1300 R 724.0 802.8 965.6 1092.4
522x  4x2600 R 1477.6 1637.6 1970.0 2228.8
650x 5x1300 R 905.0 1003.5 1207.0 1365.5
652x 5x2600 R 1847.0 2047.0 2462.5 2786.0
780x 6x1300 R 1086.0 1204.2 1448.4 1638.6
782x  6x2600 R 2216.4 2456.4 2955.0 3343.2

1500x 10x1300 R 1810.0 2007.0 2414.0 2731.0

1502x 10x2600 R 3694.0 4094.0 4925.0 5572.0

Filter elements are available with the
following pressure stability values:

Betamicron® (BN4HC): 20 bar
Optimicron® Power (ON/PO): 10 bar
Paper (P/HC): 10 bar
Stainl. st. wire mesh (W/HC): 20 bar
Stainl. steel fibre (V): 30 bar
Betamicron® Aquamicron®

(BN4AM): 10 bar
Aguamicron® (AM): 10 bar

Inline Filter RFL

Welded Version
up to 15000 I/min, up to 16 bar

RFL
1m0ck tO

¥

1.3 FILTER SPECIFICATIONS

RFL
15020 CY

Nominal pressure

16 bar

Temperature range

-10 °C to +100 °C

Material of filter housing and cover plate

RFL 1300 to 15020: Welded steel
RFL 1303 to 15023: Stainl. st. 1.4571

Type of clogging indicator

VM (differential pressure measurement
up to 210 bar operating pressure)

Pressure setting of the clogging indicator

2 bar (others on request)

Bypass cracking pressure

3 bar (others on request)

1.4 SEALS
NBR (=Perbunan)
1.5 INSTALLATION
Inline filter

1.6 SPECIAL MODELS AND
ACCESSORIES

® Drain and vent ports with ball valves or
other shut-off valves

® Inlet and outlet positioned one above
the other

® Counter flanges available for all sizes
® Venting line with sight gauges
® Cover plate lifting device
1.7 SPARE PARTS
See Original Spare Parts List
1.8 CERTIFICATES AND APPROVALS
Material code (final digit of filter size) - 1:

These filters can be supplied with
manufacturer's test certificates O
and M to DIN 55350, Part 18. Test
certificates 3.1 to DIN EN 10204.

Material code (final digit of filter size) - 3:
Filters for use in separation technology
with low viscosity, high viscosity and
aggressive fluids as well as gaseous
media.*

* These filters are available from
HYDAC Process Technology division.

1.9 COMPATIBILITY WITH
HYDRAULIC FLUIDS ISO 2943

® Hydraulic oils H to HLPD DIN 51524

® |_ubrication oils DIN 51517, API,
ACEA, DIN 51515, ISO 6743

® Compressor oils DIN 51506

® Biodegradable operating fluids
VDMA 24568 HETG, HEES, HEPG

® Fire-resistant fluids HFA, HFB, HFC
and HFD

® Operating fluids with high water
content (> 50 % water content) on
request

1.10 IMPORTANT INFORMATION

® Filter housings must be earthed.

® When using electrical clogging
indicators, the electrical power supply
to the system must be switched off
before removing the clogging indicator
connector.

® Filters must be flexibly mounted and
not fixed rigidly to the floor or used as
a pipe support.

Symbol for hydraulic systems
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2. MODEL CODE (also order example) RFL BN/HC 1300 C K 10 D 1.X [-L24
2.1 COMPLETE FILTER
Filter type
RFL
Filter material of element
BN/HC Betamicron® (BN4HC) P/HC Paper AM Aquamicron®
V Stainless steel fibre W/HC Wire mesh BN/AM  Betamicron®Aquamicron®
ON/PO Optimicron® Power *
Size of filter or element
RFL: 1300, 1303, 1320, 1323, 2500, 2503, 2520, 2523, 4000, 4003, 4020, 4023, 5200, 5203,
5220, 5223, 6500, 6503, 6520, 6523, 7800, 7803, 7820, 7823, 15000, 15003, 15020, 15023
