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1. General information

These operating instructions apply to the filter type W (1) of the company W-FILTER GmbH in the
nominal sizes DN50/2” and DN1000/40” according to section 5. Trouble-free operation of the filters is
guaranteed if they are installed and maintained correctly. The manufacturer accepts no responsibility
for these filters if these operating instructions are not observed. All filters are subject to the European
Pressure Equipment Directive 2014/68/EU (2) in their design, manufacture and testing. Predominantly
normal, static load is assumed, e.g.

- usual flow velocities depending on the type of medium

- usual temperature gradients

- sufficiently flexible pipelines (see flexibility monogram/table of support values)
Such measures can have an influence on, for example

e material selection and wall thickness allowance

e selection of seals and protection of areas at risk of wear

e avoidance of unacceptable overpressure and unacceptable temperatures
special designs, etc.
For filters in the creep range, their limited service life and the applicable provisions of the regulations
must be observed.

pressure-temperature tables in the EN standards or as indicated on the type plate values for
maximum permissible pressure/temperature (PS / TS) apply.

,\\

Personal injury and damage to property

Injuries due to escaping media (cold/hot, toxic, overpressure),

impairment of the function or destruction of the fitting.

e Observe the operating conditions, in particular the maximum permissible
pressure/temperature (PS/TS) (3), which must not be exceeded under any
circumstances. Use outside these conditions leads to overstressing, which the
filters cannot withstand.

Nominal pressure levels only apply up to 50°C. For temperatures above 50°C, the values of the

The descriptions and instructions in these operating instructions refer to the standard versions, but
also apply in the same way to variants.

These operating instructions do not take into account:
- contingencies and events that may occur during installation, operation and maintenance,
- local safety regulations, which the operating company is responsible for complying with,
including the assembly personnel involved.

® The use of competent personnel is a prerequisite for handling the fitting. Incorrect

operation of a filter can have serious consequences for the entire system, e.g. leakage of

1 the medium, standstill of a system/machine or impairment/reduction/increase of the
effect/function of a system/machine.

For queries and repeat orders, especially when ordering spare parts, please state the fabrication
number (on the type plate).

© W-FILTER: Version 2.02 Filter type W 4
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2. Purpose of the operating instructions

Before you operate the filter for the first time, maintain it or if you are assigned to do other work
on the filter, you must read the operating instructions.

Avoiding damage and operating errors
Read these operating instructions carefully before use and keep them for future
reference.

The operating instructions will help you to use the filter as intended, properly, effectively and safely.
Therefore, read the following chapters carefully and attentively. If necessary, always refer to the
information that is important to you.

The operating instructions inform and warn you of residual risks against which risk reduction
through design and protective measures is not or not completely effective.

Target groups of the operating instructions:

Target group Tasks

Keep the instructions and other applicable documents available at
the place of use of the system, also for later use.

Encourage employees to read and observe these instructions and
the applicable documents, especially the safety warning
instructions.

Operating company

Observe additional system-related regulations and instructions.

Read, observe and comply with these instructions and other
Qualified personnel applicable documents, in particular the safety and warning
instructions.

Personnel qualification:
Qualified personnel is defined as a person who has successfully completed a vocational training

course. They must be able to assess the work assigned to them and, on the basis of their professional
training and work experience, recognise and avoid possible dangers independently.

© W-FILTER: Version 2.02 Filter type W 5
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3. Safety

These operating instructions contain basic instructions that must be observed during assembly,
operation and maintenance. Not only the general safety instructions listed under this main point Safety
must be observed, but also the special safety instructions inserted under the other main points.

Information directly attached to the filter (for example max. permissible pressure PS and max.
permissible temperature) TS must absolutely be observed and kept in a completely legible condition.

3.1 Marking of notes in the operating instructions

These operating instructions contain the following general information symbols to guide you as a
reader through the operating instructions and to provide important information.

Pictogram Meaning

Important information

®
This pictogram indicates important additional information that includes
a warning of danger.

Representation of warning information

Danger level | Meaning and consequence of

. Warning notice
(signal word) non-observance

Imminently hazardous
situation, which, if not avoided,
will result in death or serious
injury.

DANGER

Potentially hazardous situation
WARNING which could result in serious
bodily injury or death.

Potentially hazardous situation
which could result in minor

CAUTION bodily injury

Situation that could lead to
NOTE possible material damage to
the machine.

© W-FILTER: Version 2.02 Filter type W 6
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Possible symbols in the operating instructions

The possible symbols in the operating instructions are divided into the categories warning,
mandatory and prohibitive symbols. Warning symbols warn of danger points, risks and obstacles.
Mandatory symbols serve to prevent accidents at the workplace. Prohibition symbols contribute to

more safety.

General General
warning symbols mandatory
symbol

Warning symbols in the operating instructions

Warning of Warning of hot
suspended load surface

Mandatory symbols in the operating instructions

Use Use Use
eye protection foot protection hand protection

Prohibition symbols in the operating instructions

Entry to the area Access for
prohibited unauthorised
persons
prohibited

© W-FILTER: Version 2.02 Filter type W
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3.2 Residual risk when using the filter

In any case, the safety instructions, information, dangers and warnings mentioned below and in
chapters 4 to 12 must be observed.

When using the filter type W as intended, there may nevertheless be residual risks (4) due to hot/cold
components, leakage of dangerous media due to leakage at the flange connection.

Personal injury and damage to property

Injuries due to escaping media (cold/hot, toxic, overpressure),

impairment of the function or destruction of the fitting.

e Observe the operating conditions, in particular the maximum permissible
pressure/temperature (PS/TS) (3), which must not be exceeded under any
circumstances. Use outside these conditions leads to overstressing, which the
filters cannot withstand.

Before commissioning, the compatibility of the fluid with the material must be ensured and that the
system is in a depressurised state when it is taken out of service.

ACAUTION

Leakage/contact with process medium
Danger of leakage & contact with the medium due to system pressure.
e Ensure that the system/filter is in a depressurised state before opening the
closing device.

The operating company must ensure that measures are taken to prevent improper use of the pressure
equipment.

Leakage/malfunction
Danger of leakage & contact with the medium
e Periodic inspections of the pressure equipment must be arranged by the
operating company.

The correct installation and functioning of the accessories must also be ensured.

ACAUTION

Personal injury and damage to property
Danger due to loosened components, e.g. Loose cover lifting swivelling devices
e Periodic inspection of the functioning and fastening of the attachments.

© W-FILTER: Version 2.02 Filter type W 8
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3.3 Dangers due to non-observance of the safety instructions

Failure to comply with the safety instructions can result in danger to persons as well as to the
environment and filters. Non-observance of the safety instructions can lead to the loss of any claims
for damages.
In detail, non-observance may result in the following hazards, for example:

» Failure of important functions of the filter/system,

» Failure of prescribed methods for maintenance and servicing,

» Danger to persons due to electrical, mechanical and chemical effects,

>

Danger to the environment due to leakage of dangerous substances.

3.4 Safety-conscious working

The safety instructions given in this operating manual, the existing national regulations for accident
prevention and any internal working, operating and safety regulations of the operator must be
observed.

3.5 Safety instructions for the operating company / operating personnel

If hot or cold components of the filters (e.g. Housing) lead to hazards, these parts must be
secured against contact by the operating company.

3.6 Safety instructions for maintenance, inspection and installation work

The operating company must ensure that all maintenance, inspection and installation work is carried
out by competent personnel.

In principle, work on the filter must only be carried out when it is depressurised and cooled down. The
evaporation temperature of the medium must be undercut in all rooms that come into contact with
the medium.

The protective equipment, necessary for the system
and medium, must be worn.

The procedure for shutting down described in the operating instructions must absolutely be followed.
Immediately after completion of the work, all safety and protective equipment must be refitted or put
into operation.

Before restarting, the points listed in section 7 must be observed.

3.7 Unauthorised modification and production of spare parts

Modification or alterations to the filters are only permitted after consultation with the manufacturer.
Original spare parts and accessories authorised by the manufacturer are used for safety. The use of
other parts may invalidate liability for the resulting consequences.

© W-FILTER: Version 2.02 Filter type W 9
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4. Description of the filters

4.1 Intended use

The filters type W (1) in nominal sizes DN50 to DN1000 are suitable for filtering gases, liquids or
vapours of fluid groups 1 (flammable, toxic etc.) and 2 (all other fluids) of the Pressure Equipment
Directive PED 2014/68/EU (2) and serve to protect pumps or system components. The strainer insert
is clamped between a device loaded in the housing and catches particles from the flow according to
the mesh size.

4.1 Manufacturer information

Manufacturer of the filtersis: W-FILTER GmbH
Mohnweg 11
D-67346 Speyer
Germany

Contact information: Tel.: +49623285428 10
Fax: +496232 8542890
E-Mail: info@w-filter.eu
Web: www.w-filter.eu

4.2 Marking

The filters are marked and conformity (5) is confirmed in accordance with the Pressure Equipment
Directive 2014/68/EU. Furthermore, the regulations AD2000 and the design parameters EN 13445
apply. EN 13480 is also taken into account with regard to the piping.

In detail, the marking (type plate) includes at least the following:

e Manufacturer, fabrication number, year of manufacture

e Nominal diameter DN, pressure rating PN or maximum permissible pressure/temperature
(PS/TS)

C€

Figure 1: Example of type plate filter type W

By affixing a CE marking to the filters, conformity (5) with the European Pressure Equipment Directive
2014/68/EU is declared.

© W-FILTER: Version 2.02 Filter type W 10
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4.3 Drawings / Documents

The following illustration is an example of the basic design of the filters.
Further information can be found in the technical data sheet of the filters.

Figure 2: Filter type W with inlet (“S”= welding ends) and outlet (“F”= flange connection)

4.4 Functioning of the filter

The flow medium flows according to the flow direction indicated on the filter through the wedge-
shaped strainer lying directly in the stream and is thus cleaned.

The dirt thus collects in the strainer and can be removed completely with the strainer via the cover
opening. When installed horizontally, the strainer is removed from the top; when installed vertically
it is removed from the front. Instructions for strainer removal can be found in chapters 10 and 11. By
means of an optional cover lifting swivelling device, the strainer removal can be carried out
independently of the crane.

The standard vent plugs in the cover and drain plugs in the bottom of the filter ensure quick filling
and draining as well as cleaning.

Differential pressure indicators can be fitted to the differential pressure monitoring connections on
the inlet and outlet side of the filter at the factory or on site.

An optional cover lifting device can be used for a screen removal independent from the crane. This
device is recommended from a cover dead weight of >25 kg.

4.5 Foreseeable misuse of the filter

The flow medium flows against the direction arrow indicated on the filter for the flow direction. The
operational safety of the filters supplied is only guaranteed if they are used as intended in accordance
with chapter 1 General information of the operating instructions.

The limit values (permissible pressure and temperature) specified on the type plate or in the technical
documentation of the notified body must not be exceeded under any circumstances and the
materials approved for the corresponding medium and operating conditions must be used.

© W-FILTER: Version 2.02 Filter type W 11
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5. Transport and storage

The filters are delivered in a ready-to-use condition and the connection openings are closed with
suitable means (claps, plugs, covers).

5.1 Transport

During transport, care must be taken to avoid damage of any kind.

Damage to the filter: Attachments and cover lifting swivelling device
The filters must not be suspended from the handwheel or any attached accessories.

The filters are usually delivered on pallets and must be moved with suitable lifting equipment (e.g.
Crane, forklift, lift truck). After delivery or before installation, the fitting must be checked for transport
damage.

Larger filters are generally to be transported with ropes, whereby existing eyebolts can be used. The
weight of the filters can be taken from the Technical Data Sheet Filter Type W and the shipping
documents.

Danger from falling loads
e Only approved, faultless lifting slings are to be used for lifting the filters.

5.2 Storage

The storage/intermediate storage of the filters must be carried out in such a way that the proper
function of the filters is maintained even after longer storage periods. Therefore, the following is
necessary:

Avoiding damages to the filter and the system
Storage of the filters in closed condition and in closed and dry rooms with sufficient
load-bearing capacity of the floor
(to protect against damage to the sealing surfaces and as measures against
contamination, moisture, frost and corrosion).

© W-FILTER: Version 2.02 Filter type W 12



Operating instructions W

6. Installation

The planner, construction company/plumber or operating company are always responsible for
positioning and installing the filters. The installation of the filter in the pipeline must be carried out in
such a way that no other stresses are permissible apart from the loads and moments of the internal
pressure as described in the AD2000 HP 100 R rules and thus sufficiently flexible pipelines are available
(see flexibility monogram/support width table of pipelines (DIN EN 13480-3)).

6.1 General

Planning and installation errors can impair the safe functioning of the filters and represent a
considerable potential hazard. The following points must therefore be particularly observed.

Leakage and breakage of the filter housing
Improper installation of the filter contrary to the specifications in these operating
instructions may result in the following hazards: Harmful shear and bending forces
in the pipeline
e Installation of flexible pipelines (flexibility monogram and especially support
value table: DIN EN 13480-3 and AD2000 regulations HP 100 R).

o Before installation, the claps or other covers on the connection openings must be removed.

6.2 Operating data

The filters are designed and manufactured on the basis of the design conditions specified by the
customer at the time of the ordering and conform to the current Pressure Equipment Directive
2014/68/EU and the EN standard for maximum operating pressures These include:

- Design pressure PS, design temperature TS

- Fluid (medium), and strainer fineness (mesh size MW).
Compliance with the design parameters is the responsibility of the system operator.

6.3 Installation position

The filter housings are marked with a flow direction arrow. The filters must always be installed in such
a way that the flow direction of the medium and the flow direction arrow on the housing coincide.

The flow direction of the medium can be horizontal or vertical from top to bottom. Installation with
the housing lying down (cover to the front /rear) is not permitted.

Filters are always installed in such a way that the medium flows through the strainer insert from the
inside to the outside (cage effect of the strainer insert).

In order to be able to change or empty the strainer without emptying the system, we recommend

installing a shut-off valve upstream and downstream of the filter. Filters must be installed in such a
way that there is sufficient space to remove the strainer.

© W-FILTER: Version 2.02 Filter type W 13
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6.4 Installation instructions

6.4.1 Flange connection

The sealing surfaces of the connecting flanges must be clean and undamaged.

ACAUTION

Leakage of the flange connection
Leakage at the flange connection and danger of leakage of the medium
e Centre the seal on the flange connection
e Use connecting and sealing elements made of approved materials.
e Tighten bolts evenly and crosswise with suitable tools and with permissible
torque wrenches (see chapter 12).

6.4.2 Weld-in form

The welding-in of the filters, the selection of approved welding consumables and any heat treatment
that may be required are the responsibility of the company carrying out the work or the system
operator.

Damage to the filter or other system components
When welding in filters with welding ends and when welding on the pipeline with
filters already installed (pipeline installation), care must be taken to ensure that no
impurities enter or remain inside the housing.

7. Operation / Commissioning

(see also notes under chapter 6 installation)

7.1 General information

Basically, the local/regional safety regulations must be observed.

Before commissioning, the materials, pressure and temperature specifications of the filters must be
compared with the operating conditions of the piping system in order to check material resistance and
load capacity.

Any pressure surges (water hammer) must not exceed the maximum permissible
pressure. Protective measures must be provided. Venting or bleeding by loosening e.g.,
the cover flange connection or the stuffing box packing is associated with hazards.

7.2 Functional check / assembly

The cover flange connection with the seal must be tightened gradually, crosswise and evenly clockwise
after the filter has been loaded or heated for the first time (see chapter 12). Bolting torques are to be
used according to the EN standards.

© W-FILTER: Version 2.02 Filter type W 14
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8. Maintenance / repair

8.1 Safety instructions

For all maintenance and servicing work on the filters, the safety instructions listed so far and the
general instructions in chapter 3 Safety must be observed.

Carrying out repair and maintenance work
All repair and maintenance work must be carried out by competent personnel using
suitable tools and original spare parts.

8.2 Maintenance

The filters are designed to be largely maintenance-free in all parts. Only when the permissible
differential pressure of the system is reached, the strainer must be removed together with the dirt and
cleaned of the filtered dirt. When re-installing the strainer, a new cover seal must be used with cleaned
sealing surfaces of housing and cover (see chapter 10 & 11 as well as spare parts suggestion). The
operating company is responsible for setting the inspection and maintenance intervals depending on
the use of the filters and differential pressure.

8.3 Decommissioning, disassembly & cleaning of the strainer

ACAUTION

Leakage/contact with process medium
Danger of leakage & contact with the medium due to system pressure.
e Make sure that the system is shut down and that there is no medium in the
filter during cleaning.

To clean the strainer, follow the steps in chapters 10, 11 and 12.

Before opening the cover, make sure that the system is completely shut down and that there is no
pressure in the piping. After the system and the medium have cooled down, slowly open the vent
connection (pos. 1, fig. 3 & 4) in the cover of the filter and then the drain connection (pos. 2, fig. 3 &
4) in the bottom of the filter to completely drain the medium.

Then slowly and crosswise loosen the bolts and nuts in the cover flange with an appropriate tool (pos.
3, fig. 3 & 4) and remove the cover by hand or with an appropriate cover lifting swivelling device (pos.
4, fig. 3 & 4).

Loosen the clamping screws of the strainer plate (pos. 5, fig. 3 & 4) and remove the strainer for cleaning
(pos. 6, fig. 3 & 4), which is done using compressed air, steam cleaners or cleaning brushes. Be careful
not to damage the strainer. If you notice any damage to the strainer in general, it must be replaced.

After also checking the flange surface for damage, reinstall the strainer using a new cover seal(pos. 7,
fig. 3 & 4). Make sure that the seal is correctly seated.

First check the screws and nuts for damage. Close the cover with the screws crosswise (pos. 8, fig. 3 &

4) and the instructions and torques given in chapter 12. If a new strainer, cover seal or nuts/bolts are
required, refer to the spare parts suggestion valid for the filter supplied.

© W-FILTER: Version 2.02 Filter type W 15
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You can then close the drain connection again and fill the system/filter completely with the medium.
As soon as there is no more air in the filter, the vent connection (pos. 1, fig. 3 & 4) can also be closed.

ACAUTION

Leakage/contact with process medium
Danger of leakage & contact with the medium due to system pressure.

e Ensure that all connections for venting, draining and cover are closed.

8.4 Disposal

The replaced spare parts must be disposed of in the usual local recycling system. After nuclear use, the
spare parts must first be measured free of radiation protection.

9. Malfunctions and their elimination

9.1 General information

The filters are characterised by their robust construction. Nevertheless, malfunctions caused by e.g.
Improper operation, neglected maintenance or inappropriate use cannot always be avoided. The
safety instructions in chapters 3 & 8 must be observed.

9.2 Malfunction > Remedy

Malfunction possible causes Remedy
No flow > Flange covers not removed > Remove flange covers
> Dirty filter > Clean / replace strainer
Low flow
> Blockage in the piping system > Check piping system
Leakage in the - Improper tightening of the cover screws > Loosen the cover screws and
closure of the - Unacceptably high stress due to piping forces tighten them again evenly and
cover flange or thermal stresses crosswise!
- Settling of the seal due to strong temperature > Retightening of the cover flange
fluctuations connection
Leakage at the - Inadmissible pressure stress > Replacement of the sealing ring
cover seal - Lack of maintenance after dismantling the cover.
- Deterioration of the seal due to insufficient Before inserting a new sealing ring,
temperature or media resistance clean the sealing surfaces carefully.
In case of further questions: E-Mail: info@w-filter.eu

© W-FILTER: Version 2.02 Filter type W 16
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10. Removal of the strainer for cleaning

Overpressure while medium in the system
Shut down the system and allow the medium in the filter to cool down.
e Vent the piping and empty the system (of the medium)

The steps described below
refer to the positions
shown in the drawing.

After shutting off the pipeline:

. Vent the filter

. Drain the medium

. Loosen the cover screws

. Open the cover slowly and lift it off
. Loosen the strainer clamping screws
. Remove and clean the strainer

. Install strainer and new cover seal

00 N OOl b WN B

. Close the cover with screws

Figure 3: Strainer removal < DN 500

© W-FILTER: Version 2.02 Filter type W 17
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11. Removing the strainer for cleaning (= DN 500)

Overpressure while medium in the system
Shut down the system and allow the medium in the filter to cool down.
e Vent the piping and empty the system (of the medium),

The steps described below
refer to the positions
shown in the drawing

After shutting off the pipeline:

. Vent the filter

. Drain the medium

. Loosen the cover screws
. Swivel the cover (if necessary with a swivel arm) s #
. Loosen the strainer clamping screws %S \k
. Remove and clean the strainer

. Install strainer and new cover seal

00 N O Ul b WN B

. Close the cover with screws

&

~

Figure 4: Strainer removal =2 DN 500

© W-FILTER: Version 2.02 Filter type W 18
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12. Tightening procedure for flange bolts

To tighten the cover, apply the torques of the corresponding bolt materials or flange standard used.
Bolts of strength class 5.6 are used as standard.

Tightening torque (Nm) for metric shaft bolts of strength class 5.6 (with 90% utilisation of the
0.2% proof stress/yield strength), standard thread, coefficient of friction u=0,14

Size M 12 M 16 M 20 M 24 M 27 M 30 M 33 M 36 M 39 M 45 M 52

Nm 40 100 195 337 497 675 917 1180 1532 2375 3684

Figure 5: Tightening torque wrenches for cover screws strength class 5.6

After inserting the strainer and the seal, the screws must be tightened crosswise to close the cover:

Tighten crosswise as shown below, to 30% of the specified tightening torque,
analogue to 1. with 60% of the nominal tightening torque,

analogue to 1. with 100% of the nominal tightening torque, and

H wonNp e

tighten again with the full nominal tightening torque Repeat this process until the nuts can
no longer be turned when the full tightening torque is applied.

Figure 6: Sequence of tightening the bolts (crosswise) according to the number of bolts.

In individual cases, the “setting” of the seal (adapt ion to the flange sealing surface) requires
retightening of the bolts. The screws must then be retightened after a few hours or after the first
thermal load at room temperature and in a depressurised state of the flange connection.

(Source: Industriearmaturenheft (magazine for industrial fittings) version 3/2013, page 238)
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