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1. General information

1.1 Manufacturer

GmbH

Filtrations-Separations-Technik

FST GmbH

Stammsitz: Weiherdamm 17 — D-57250 Netphen
Vertrieb: Im Teelbruch 106 — D-45219 Essen

+49 (0) 2054 8735-0

+49 (0) 2054 8735-100

P info@fstweb.de

! For any questions about the product, please contact the sales office !

In case of questions about the product, please specify the type and the manufacturing number. This
information can be found on the type plate over the control box of the dryer. (- Page 8)



1.2 Warranty notes

For warranty information, please refer to our "General Terms of Sale and Delivery".
(= www.fstweb.de )

In the following cases the warranty shall be void:

B If the safety notes and instructions of this operating manual and of the additional documents are
not observed.

If the dryer is operated or maintained by personnel who do not have the required qualifications.
(= see "Target group": (= see “target group“:Page 4)

If the dryer is used for anything other than its intended use. (= Page 6)

If aggressive substances in the compressed air or ambient air cause damage to the dryer.

If parts other than genuine parts of the manufacturer have been used for maintenance and repair.

If the dryer is operated although defects are evident.

1.3 About this operating manual

This operating manual contains all the technical information required for installation, operation, maintenance
and disposal of the dryer.

Target group

This operating manual is directed to all persons working on and with the dryer. We point out that these per-
sons have to be qualified personnel who, because auf their qualification and experience, are familiar with han-
dling compressed air systems.

Using the operating manual

Please read the operating manual and the additional documents carefully prior to installation and follow the
notes and instructions. Safe and proper operation of the dryer can only be guaranteed if the instructions and
notes are observed. The safety notes must be observed in particular.

The operating manual must be kept in the vicinity of the dryer and must be easily accessible.

When selling or hiring out the dryer, also provide this operating manual and all the additional documents to
the new user.

The manufacturer accepts no liability for damages resulting from disregard of the operating manual.

All the information in this operating manual is valid at the time the manual is published. Due to component or
workflow modifications at any time affecting dryer maintenance, the latest information should be available
prior to maintenance work.



Signs and symbols used

B Boxes are used for bulleted lists.

1) Enumerated lists point out that the working steps are to be carried out in a specified order.

-> Cross references refer to information on a different page or in a different document.

Note!
B This symbol refers to matters that should be given special attention.
Observing the notes helps to ensure safe handling of the product.

CAUTION !

This symbol indicates a possible harmful situation.

When not avoiding this situation, there is a danger of injury or damage to the product or to adja-
cent system components.

WARNING!
This symbol indicates a possible dangerous situation.
When not avoiding this situation, there is a danger of serious injury or death.

2. Description of application

The dryer is exclusively designed for drying compressed air!

Typically, the dryer is used for drying compressed air from a very small compressors or at a point of use, where
small compressed air amounts will take out of a compressed air net.

During pre-treatment of the compressed air by means of separators and fine filters only the liquid water com-
ponents can be removed from the compressed air. After this pre-treatment the dryer also removes the vapor-
ous water components. The compressed air is dried until only a very low residual concentration of water va-
pour remains in the dried compressed air. This residual moisture content is measured as the pressure dew
point in °C.



2.1 Intended use

The dryer is exclusively designed for drying compressed air!
Using the dryer for drying other gases (e.g. pure nitrogen) must be agreed on with the manufacturer. It may be
necessary to observe special safety directives.

The dryer is designed to be set up at a site that complies with the following requirements:
B |ndoors, Protected against weather impact, frost-free and dry

B Zero to low dust-laden ambient air

B No vibration via floor or connected piping

B Ambient air must be free from aggressive and corrosive substances

B Ambient air must be free from substances that damage the desiccant or influence its effectiveness
(e.g. ammonia or other alkaline-reacting substances, oil mist, water spray or drizzle)

B Free from dangers due to explosive atmospheres inside and outside the dryer. (The standard dryer
version does not comply with ATEX)

The dryer must only be operated with compressed air within the maximum allowable operating conditions.
The maximum allowable operating conditions and the required voltage supply are specified on the type plate
(—>Page 7).

Modifications to the dryer or use of third-party parts may cause unpredictable danger and damage. These
measures must only be carried out after previous check and approval of the manufacturer. Only use genuine
spare parts of the manufacturer.

Any other use is considered improper and therefore not permissible. The manufacturer accepts no liability
caused by improper use.

The values specified on the type plate are mechanical design limits.

Please note that dryer performance is not defined to these mechanical design limits. Dryer performance is
guaranteed for use under the "nominal operating conditions (- Page 7) or according the operating conditions
mentioned in the tables (- Page 11).

Dryer performance is guaranteed for use under the "nominal operating conditions" as well as for a certain
combination of the individual operating parameters, which has been established for this dryer in the planning
phase (compressed air flow rate, pressure, temperature, desired pressure dew point).

Dryer performance cannot be guaranteed if the dryer is not operated within these operating conditions.
The supplied compressed air must be of the following quality:

B Free from aggressive and corrosive substances
B Filtered acc. to ISO 8573-1:2010 (1:*:3)
B  Free from substances damaging the membrane

*= humidity load of compressed air



2.2 Technical data

* = Standardised to 1 bar(a) and 20°C as well as to the following operating conditions: 7 bar operating
overpressure, 35°C inlet temperature, and atmospheric dew point 40°C below inlet temperature

3. Safety notes

The dryer has been built according to state-of-the-art technology and recognised safety rules. However, there

is a risk of danger that every person working with the dryer must be aware of. In particular, improper handling
of compressed air and electricity may result in serious injury or death. If you are not experienced in using these
systems, please ask the relevant experts for help



Note!
B In order to prevent personal injury or damage, the safety notes must be observed when using
this dryer.
B Observe the specific safety notes in the relevant chapters.
Observe the legal guidelines and the accident prevention regulations.
B Observe the safety notes of the local site regulations.

3.1 Signs and instructions

Type plate of the dryer

Observe
flow direction!

Safety notes

The type plates show important information. Make sure that the type plates are always clearly readable.

3.2 General safety notes

DANGER ! - Overload

The dryer must only be operated with compressed air within the maximum allowable operating
conditions. The operating conditions are defined on the type plate (= page 7).

Exceeding the maximum allowable operating conditions may result in serious injury or death.

It is the duty of the operator to ensure that the connected pressure source is safe-guarded such
that the maximum allowable operating pressure (PS) and the maximum allowable temperature
(TS) are not exceeded.

Please also refer to section "Intended use" (= page 6).

DANGER ! — Unauthorised modifications

Modifications to the dryer or the dryer control system may result in dangerous operating states.
Violations may cause serious injury or death.

Never modify the dryer function by means of conversions

Any modifications of the dryer must be agreed on with the manufacturer and confirmed in writing.




DANGER! - Suspected misuse

Using the dryer for unintended purposes may result in dangerous situations. Violations may cause
serious injury or death.

Never use the dryer as a climbing aid.

Never use the dryer as a support for external weight loads.

Never use dryer components for unintended application purposes.

Please also refer to section "Intended use" (= page 6).

4. Technical product description

4.1 Function description

The drying process works due to a simple physical principle, which has a higher partial steam pressure at water
loaded compressed air than dry compressed air.

When wet air passes through the inside of the hollow fibre membrane oxygen and nitrogen almost never per-
meate. Only the water vapour tries to equalize the humidity load to the expanded purge air which is flowing
over the outer surface of the hollow fibre — so water permeate from inside to outside, thus producing dry air.

Before the compressed air enters the membrane dryer a pre filter must be installed, to remove dust and lig-
uids. In the dryer air flows through a multiplicity of fine hollow fibre diaphragms, which are in the housing and
packed together to a bundle. While compressed air flows through the inside of the diaphragm bundles, the
water vapour molecules penetrate the diaphragm walls.

Regeneration

To maintenance the necessary partial pressure difference between inner and outer surface of the hollow fi-
bres, which is needed to transport the water molecules to the ambient, a partial flow of the dry compressed
air will be used for purging.

This dry compressed air will be expanded to atmospheric pressure, circulate around the hollow fibre and takes
the water molecules before it leaves the housing by the housing slots to the atmosphere.

The amount of purge air depends on compressed air inlet pressure and inlet temperature.

4.2 Protect the dryer against overload
An overloading of the dryer can happen, if:

- compressed air flow is too high (see tables under 2.2 )
- compressed air inlet temperature is too high (water load increases)
- inlet pressure of the compressed air is too low
(water load increases and purge flow drops down at same time)
- pre filtration is insufficient



4.3 Optionen

Fiir eine verbesserte Betriebsweise und fir besondere Bedingungen kann ein entsprechender Vorfilter und
Ggf. auch ein Nachfilter angebaut werden.

Grundsatzlich ist vor dem Trockner ein Reinheitsgrad der Druckluft nach 1ISO 8573-1:2010 (1:*:3) zu gewahr-
leisten.

5. Transportation, setting up and storage

5.1 Transportation

DANGER ! - Damage

Damages of the dryer may lead to unpredictable hazardous situations.
Operating a damaged dryer may result in serious injury or death.
Never start to operate a damaged dryer.

Although great care is taken damages caused by transportation cannot be ruled out. Therefore, always check
the dryer for possible damages after transportation and packaging removal.

The haulage contractor and the manufacturer or the sales partner must immediately be informed about any
damage.

5.2 Storage

To maintain the dryer quality the dryer must be stored at a suitable location and properly prepared for stor-
age.

The place of storage has to fulfil the following requirements:
B Indoors

B Protected against weather impact
B  Frost-free
B Dry



6. Installation

6.1 Installing the connecting pipelines

VA

DANGER ! — Overpressure

The dryer is under pressure.

Suddenly escaping compressed air may result in serious injury.

Do not carry out mechanical or electrical work on the dryer as long as the dryer is under pressure.

DANGER ! - Overload

The dryer must only be operated with compressed air within the maximum allowable operating
conditions. The operating conditions are defined on the type plate (= page 7).

Exceeding the maximum allowable operating conditions may result in serious injury or death.

It is the duty of the operator to ensure that the connected pressure source is safe-guarded such
that the maximum allowable operating pressure (PS) and the maximum allowable temperature
(TS) are not exceeded.

Please also refer to section “Intended use” (- page 6).

Proper installation is required for safe and error-free operation of the dryer.

Please observe the following steps when installing the compressed air pipeline:

Make sure that the dryer and the compressed air system are free from pressure. If the compressed
air system has to remain under pressure during installation, the shut-off valves have to be protect-
ed against unintentional opening.

The compressed air source (e.g. compressor) must be safe-guarded against exceeding of the maxi-
mum allowable operating pressure using safety equipment.

We recommend using a bypass line around the dryer.

The pipelines must be suitable for use with the maximum possible operating pressure.

The transfer points (threaded connectors) have to be compatible to the dryer inlet and outlet with
regard to nominal width, nominal pressure and type.

Any vibrations or pulsation must not be transmitted to the dryer via the piping. This may damage
the desiccant, the dryer control system or other components. If required, install compensators or
pulsation absorbers in the pipelines to be connected.

Any vibrations or pulsation must not be transmitted to the dryer via the piping. This may damage
the desiccant, the dryer control system or other components. If required, install compensators or
pulsation absorbers in the pipelines to be connected.

Wet pipelines upstream of the dryer (4) should be installed at a slope in order for condensate (wa-
ter and oil) in the line to be discharged in flow direction. If installation of an upright pipeline is inev-
itable, a condensate drain must be provided at the lowest point of the pipeline. This avoids conden-
sate from being accumulated in the pipeline and suddenly being swept away by the compressed air
flow. These kinds of water shocks may damage the filter and dryer and must be avoided.

Prior to closing the connected pipelines, please check that there are no objects or contaminations
left in the pipelines.



B Remove the end caps from the dryer inlet and outlet.
B 0,01 um filter must be installed inline, prior to the membrane dryer. The membrane dryer must be

located directly downstream of the filter in order to avoid renewed condensate formation.

B Before installing the piping, be sure to thoroughly flush the inside of the piping with compressed
air. Do not let seal tape or other foreign material get inside the piping while installing.
NOTE : Do not use galvanized fittings between this filter and membrane dryer (this could cause in
combination with humidity oxidation which damage the membranes).
Use brass or stainless steel fittings

B Chemicals which may interfere with the performance of this unit include aromatic hydrocarbons,
chlorinated or halogenated hydrocarbons, ketones, esters, ozone, strong acids or bases and phe-
nols. We recommend to use the following sealants :
Teflon tape, Loctite 55, Loctite 30561, Loctite 30556, LA-CO Slic-tite, LA-CO Plasto-Joint Stick.
DO NOT USE: Loctite 561, Loctite 565, Loctite 569 and all other anaerobic thread lockers.

B  Mounting
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Do not block endcaps or
holes behind endcaps.
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Observe flow arrows,

B  When checking the installation for leaks the maximum allowable operating pressure of the dryer
must not be exceeded. (- See specification on the type plate, page 7)



Installation example

Compressed air inlet 6 Compressed air outlet

Valve compressed air inlet 7  Bypass valve inlet

Prefilter with condensate drain 8  Bypass-Filter with condensate drain
Membrane dryer 9  Bypass valve outlet

Valve compressed air outlet 10 Condensate line

1
2
3
4
5

Please note that the standard scope of supply only comprises the dryer (4)..



7. Commissioning

7.1 Requirements for initial commissioning

Make sure the following requirements for initial commissioning have been fulfilled:

The place of installation can be freely accessed and entered without any risks.
Neighbouring construction sites do not affect commissioning.
The dryer is connected to the compressed air system using pipelines. (= Page 13)

The compressor is ready to operate and personnel for starting and operating the compressor are
present.

B Compressed air can be delivered to the downstream system. A volume flow rate of at least 40% of
the nominal dryer performance can be led through the dryer.

Please check the following directly before commissioning:

B The operating limits must not be exceeded. (- Page 7)

B The shut-off valves provided by the customer and located upstream and downstream of the dryer
are closed.

B Check all the components for visible damages. If there are defective components, commissioning of
the dryer is not permitted!

7.2 Commissioning the dryer

CAUTION ! — Pressure blows and overload
A Rapid opening of the valves may cause pressure blows and increased flow rates in the dryer.

Pressure blows and increased flow rates may lead to damages of the dryer.

Setzen Sie den Trockner wie folgt unter Druck:
Pressurise the dryer as follows:

1) Make sure the compressed air system upstream of the dryer inlet is under pressure. If necessary,
the compressor must be started.

2) Open the valve upstream of the dryer inlet very slowly until hearing the first clear flow noise. Stop
the procedure when the flow noise becomes loud.

3) Check the system for leaks during pressurisation. In the event of leaks, pressurisation must be
stopped and the leaks must be repaired. To repair the leaks the dryer has to be depressurised
again. (- Page 15)

4) Open the valve downstream of the dryer outlet very slowly until hearing the first clear flow noise.

5) Make sure there is no sudden pressure drop in the system.

6) If flow noise is no longer present when further opening the valve, it can be opened completely.

7) Air can now freely flow through the dryer.

The required dew point at dryer outlet should be achieved after 15-20 Minutes.



8. Shutting down and restarting the dryer
8.1 Shutting down the dryer

1) Close the valves upstream and downstream of the dryer.
2) The dryer has now been shut down.
3) Prior to working on the dryer it has to be depressurised.

8.2 Depressurising the dryer

1) Close the valves upstream and downstream of the dryer.

2) Over the purge air exhaust the pressure in the dryer escapes automatically. Additionally the system
can be depressurize over the condensate drain valve of the pre filter (= Page 13)

3) During depressurisation the flow noise will be well audible. If no leaking out noise is to be heard
anymore the dryer is depressurized.

8.3 Restarting the dryer

Please proceed as described in chapter "Commissioning". (- Page 14)
If the relevant requirements have already been fulfilled, the corresponding steps of the chapter can be
skipped.

9. Maintenance and repair

9.1 Regular maintenance intervals

On the membrane dryer itself is no routine maintenance tasks to do, but

the filter elements in the pre filter prevent particles and aerosols in the compressed air flow from entering the
dryer. The filter elements in the filters will be clogged over time and thus the compressed air flow is throttled.
To prevent operating errors from occurring, the filter elements have to be replaced regularly.

9.2 Visual check and function monitoring
1) Check the dryer for external damages.
2) Check the operating parameters of the incoming compressed air (pressure and temperature in
particular). (= Page 7)
3) Check the individual components for unusual noise development and leaks.
4) Check if the condensate drains on the compressor and on the upstream filters are working

properly.

10. Dispose of the dryer module

Dispose of the dryer according to the local regulations.
Contaminated dryer module: The waste code will have to be determined by the waste producer taking the
type of contamination into consideration. The desiccant must be disposed of in an appropriate disposal plant!



